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PRO-Trac™ Il Tacrolimus
ELISA Kit

For the quantitative determination of Tacrolimus
(Prograf®, FK506) in human EDTA or heparinized whole blood -
' U.S. Patent #5,650,288

Instruction Manual

Catalog No: 32400

DiaSorin

Stillwater, Minnesota 55082-0285, U.S.A.
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INTRODUCTION

Intended Use

Tha PRC-Trac™ It Tacrolimus ELISA is an i vitro reagent syslem inlendad for the
quaniifative detarmination of lacrolimus (Prograf®, FKS506) and some metabolftas in
human EDTA or heparinized whole blood as an aid in the management of kvar fransplant
patients receiving tacrolimys therapy.

CAUTION: U.S. FEDERAL LAW RESTRICTS THIS DEVICE TQ SALE AND
DISTRIBUTION BY, OR ON THE ORDER OF, A PHYSICIAN, OR TO A CUNICAL
LABORATORY; AND USE IS RESTRICTED TO, BY, OR ON THE ORDEH OF, A
PHYSICIAN. THE PRO-TRAC™ If Tacrofimus ELISA KIT IS FOR USE ONLY WITH
TACAQLIMUS.

Warnings: No flmly established therapeutic range exists for effective tacrolimus
concentration in whole blood. Absorption and clearance of tacrolimus can vary greatly
among patlents. Clinical response to tacrolmus treatment does not correlate wall with the
administered dose. The complexity of the clinical state, individual cifferences In
sensitivity ® immunosuppressive and nephrotoxic and foxic sffects of tacrokmus,
coadministratien of cther immuncsuppressants, fime post transplant, and a number of
other factors will result In different requirements for optimal blood levels of tacrolimus.
Indvmtacroﬁmmvaluescmmtheusadasmesolamwammwmgchmqesh
the treatment regimen. Each patient should be thoroughly evaluated clinically before
ireatment adustments are made. '

Precautions: Precautions for use of the device are found in “Wamings and Pre-
cautions”,

Summary and Explanation

Tacrolimus (Prograf®, FK506) is a macrolide lactone of fungal origin with strong
Immunosupprassive propertles.’ It has been shown 1o have immunasupprassive effects
inwmmmughmemuﬁmotmlxedlymplweytereacﬁvnyandmegenmumof
Cytotoxic T cells.™ it also acts by suppressing the production of cytokines, including
1L-2; suppressing the expression of IL-2 raceptors on activated T cels. Tacrolimus has
an in vilro potency 50-100 times greater than Cyclosporin A."* The drug is bound to an
abundant cytosolic protein which has peptidyl-prolyl cis-frans tsomerase activity. This
tacrolimus binding pratain, which is distinct from the cyclaphdin which binds Cyclosporin
A.Fsmenzymmatispaﬂyresponsibbbrmfoﬂngdmetnsandpepﬁdeshto
their native conformation.™ As with Cyclosporin A, tacrolimus Is mostly bound within
erythrocytes which contain large amounts of the specific binding protain. When the dnug
is released from the cells, it is melabolized extensively by the liver with less than 5%
excreted in urine. Gireater than 5% of the drug is aliminated by the biliary route, mainly
as drug metabolttes.t

Tacrolimus is used to prevent organ rejection in ver transplant patients. It is also being
used in exparimental trials for kidney, heart, and bone masrow fransplant patients.
Despite its therapeutic properties, tacrolimus exhibits some loxiclty. Its adverse effects
resemble those of Cyclasporin A and include nephroloxicity, gastrointestingl tract
complaints, neurotoxicity, and glucose intolerance.” The importance of therapeutic
menitoring of tacrolimus concentrations relates to tha poor comslation of dase to biood
concentration, the moderate variability of phamacokinalic parameters between patients,
and Ihe narrow therapeutic window.* Due lo the observed inler-patient vadability, a
therapeutic ranga for facrolimus blood levels in liver transplant patients can not be
established from current clinical studias.

Five general methods exist for the maasurernent of tacrolimus in whole blood: raceptor
binding;" bicassay;” high pressure liquid chromalagraphy (HPLC) with various detection
methads;** microparticle  enzyme immuncassay (MEIA)® and anzyme-linked
immunoserbent assay (ELISAL" " tlechnologies. Dua to the differences in mathodologies,
extraction procedures, and metabolite recognition, resulls are not interchangeable
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hatween all methods. Unlike receptor binding, bicassay and HPLC mathods which are
rastricted in use: current immuncassays are practical for routing clinical usq and allow for
rapid analysis of tacrolimus in whole blood.”
Method Description

The DiaSonn PRO-Trac™ U Tacroémus ELISA is a sensitive compatitive enzyme
&nmumassaywhichunpioysannmdmalmﬁbodybmuﬂmus.Massayismha
wcmmmmmmmmmmmlga.smm,mm.
and samples are extracted with a proprietary reagent {U.S. Patent #5.650,288), then
mwaummnmmMrmmomwmdm_m&m
monocicnal antibody. Aftar a thily minute incubation at room wemperabue, the
mmmmemdshpemxhasemﬁugathmwmwedmaddwm
nﬂnmes.Thawelsuemenwashedanddwmgmisaddedfaraﬂﬂmm
mmma.msmﬁmbsmppedbyaddﬁondaddwmeabsorbamshmm
isreadatadmlwavdmghofﬁ%aomn.mbrdwdoptmmlshvemdvpmporﬁmd'
bhaamumatacmlanSpmsenthmesample.cOncenuamnsmmadeuna
standard curve.

REAGENTS

Cat. No. 32400 sufficlant for 39 determinations in duplicate.

Upon receipt, store the microliter plate, antbody, wash concentrate, conjugate diluent,
stop sohstion, and chromogen at 2 1o 8°C, Store the concentrated conjugate, standards,
conlrois, and digestion reagent at -18 1o -25°C. Lnopened components are stable at
recommondad temparatures untll 1abeled expiration date.

1. PRO-Trac™ R Tacrolimus Standards. Part Numbers 24193 - 24198,
StandarﬂsmlstoipwiﬁedhudﬁnushapmcassedeanMebbodmamxwim
preservatives {ProClin™ 150). Standards are provided ready to use at six nominal
concentrations (0, 0.9, 1.0, 3.0, 10.0, and 30.0 ng/mL) and should be stored at
-18 10 -25°C. Up to thres freeze-thaw cycles are pemmitted for these reagents.

2. PRO-Trac™ Y Tacroiimus Controls, Levels 1 and 2. Part Numbers 26156 -
26157.

Controls consist of putified tacrolimus (FK506) in a processed human whole blood matrix
with preservatives (ProClia™ 150). Controls are provided ready to use at two nominal
concenirations (2.0 and 15.0 ng/mL) and should be stored at -18 o -25°C, Up to three
fraeze-thaw cycles are permitted for these reagents.

1. PRO-Trac™ Il Tacrofimus Micratiter Plate. Part Number 26148,

The icrotiter plata provided with the kit is coated with goat anil-maouse tgG. The plale is_
provided ready to use and shouid be stored at 2 %0 8°C.

4. PRO-Trac™ I Tacroiimus 5X Conjugata. Part Number 26159,
msxmgammdshdasxwuﬁmotmmémadsh paraxidase in Tris
buffer with enzyme stablizers and preservalives (ProGlin™ 300). Tha §X conjugate
showid be stored at -18 to -25°C. Uptoweemaze-mawcydesampenmwform
reagant. Protect from fight. Dilute pror to use. :

5, PRO-Trac™ (i Tacrolimus Conjugate Diluent. Part Number 26150, .
The conjugate diluent consist of a Tris buffar with bovineg seum albumin  and
preservatives (ProClin™ 300). The conjugate diluant is provided ready o use and shouid
be stored at 2 10 8°C.

6. PACQ-Trac™ Ml Tacrollmus Antibody. Part Number 26158,
The mongcional antibody consists of a murire anti-tacroimus antibody in a Tris buffer
with bovine serum albumin and preservatives [(ProClin™ 300). The moncclonal antbody
is provided ready lo use and should be stored at 2 to 8°C.
7. PRO-Trac™ Il Tacrolimus Digestion Reagent. Part Number 26162
The digestion reagent consists of a lyophitized mixtura of bacterial Proteinase K and
Subtiésin i Tris bulfer conlaining saponin. The digestion reagent must be reconstiuted
with déstiied ar deionized water prior 10 use and shouid be stored at -18 1o -25°C. When
reconstituted, the total proteolytic activity is 2.0 UmL.
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" 8. 10X Wash Solution. Part Number 24132,
The wash soktion consists of a 10X sohtion of phosphate bufter, Twaeen 80, and

ProClin™ 300. The wash bulfer must ba diluted prior 1o Usa with distited or dejonized

watar, and should be stoved at 2 1o 8°C.

9. Stap Solution. Part Number 26155

Tha stop salution consists of a solution of 2 A sulturic acid (H,50,) The stop solution is
pmvidedraadytnmeandshouldbestorodalzma‘c.

10. PRO-Trac™ Il Tacrolimus Chromagen. Part Number 26151, _

The chramagen is a buffered substrate and chromogen [3.3 5.5 -1atramathyibenziding
{T™B)]. Thecmromogenispmvidedmadymuseandshwldbe slored at 2 to 8°C,
protactad from light.

11. Micratiter Plate Cover,

A plastic plate coveris providedtooovarmaptatsamincubaﬁan's.

12. Product Insertinstruction Manual.

Comgplate instructions, representative parformance dala, and references are contained in
the product insert.

WARNINGS AND PRECAUTIONS

FOR IN VITRO DIAGNOSTIC USE.

Not for intarnal or axiamal usa in humans or animais.

Reagents Containing Human Source Material
Treat as potentially infectious.

Ea&smﬂplasm&dumrmﬂusadhmeprepamﬁmofmismmasbemtestedw
a_nFDAappmvsdmeMandtoundmnmﬁmtorhepmsencaofHBsAg.anﬁbodyh
HCV and antibody to HIV. While these msthods are highly accurale, they do ot
guaranlaemalaﬂinfectedwﬂuwibedatected. This peroduct may also contain ofher
humansoumema(edaltormmlsmappmadtmsecammkmmtest
method can offer completa assurance that hepatitis B virus, hapatiis C virus (HCV),
Human immunpdatficiency Virus {HIV} or other Infectious agents are absent, ali products
omm\ghummsmmaioﬂalmubehmﬂedhaccomvﬂmgmdmam
pmcﬁcas&shgappmpﬂaiemuﬁmsasdascﬂbedmmewmsbfmmgmml
and PraventionAtational instites of Hsalth Manual, “Biosafety in Microblological and
Blomadical Laboratores.” 3rd ad., 1993. HHS Publication No. (CDC) 93-8395.

Reagents Containing > 0.4% ProClin™ 150

May cause allergic reactions. Avoid prolonged contact with skin, Wash thoroughty after

handiing. _

Reagents Containing 3,3’,5,5’-Tetramethylbenzidine

This product contains 3,3'5.5'-letramethylbenzidine (TMB} I 0.05%} which has shown
possible mutagenic effects in labacatory experiments.

Reagents Containing H>SO«

This product contains 2 N H,50, (Stop Solution}: Danger! Causes severs bums. Do
not get in ayes, on skin, or on clothing.” In case of contact, immediately flush eyes and
skin with plenty of water.

ProCHin is a ragistered trademark of Rohm and Haas Company.
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European Community Hazardous Substance Risk Phrases (Council Directive 88/

17Y/EEC) _

R34 - Causes Bums

526 - in casa of contacl with eyes, Anse immediately with plenty of waler and seek
Indications of Possible Deterioration of Kit Reagents

1. The presence of abnormal particulate matter in any of the reagents.

2. Asﬁﬂhheslopeorposlﬁmolheatandardmefrmwhaﬂs normally obtained.

1. A meximum Zero Standard absorbanca < 1.50 Absorbance Units (AU).

4, A high nonspecific binding.

5. Poor reproduciblity between duplicates.

6. Control vakses out of range. .

SPECIMEN REQUIREMENTS

Collection, Preparation, and Storage of EDTA or
Heparinized Whole Blood

FﬂtyniuoﬁtmdwhnlebbndandooaglﬂatedwimaMEUTAorhepaMammqkad
for tha PRO-Trac™ il Tacrolimus ELISA procedure. Collect blood by venipunciureina 3
or 10 mL evacuated glass fube. No further aditives ar preservatives are requirsd to
maiatain the integrity of the sample. lfmespecinensarenotusadimedatdy.storaat
18 10 -25°C for up o 6 months*™" Frash samples that have not been immediately
orwholebloodsarruasmathavebeanstoredat-mto-zs‘c.rmstbe
mmugtﬂymixedpmrtotakingsamplesfortasﬁngin this kit. Specimens should be
subject to < 3 reazefthaw cycles.
At high fracroiimus Jevels (>20 ng/mL), differences of 0.7 — 5.9 ng/ml. were obsarved in
tacrofimus values betwaen whole blood anticoagulated with heparin and whole blood
anicoaguiated with EDTA. :
Sample stablity was examined to support shipment: of samples o regianal testing
facilltes. Frash samples (assayed within 72 hrs) ware compared with frozen samples by
finear regression and shawn to be equivaient (r = 0.91). Clinical samples containing
tacrofimus have been reported fo be stable at room temperature for up to 14 days,™" and
frozen for 6 months.”
in clinical studies sonducted by DiaSorin,
Patiant specimens coflected in EDTA tubes and assayed within 72 hours of caflection at’
room’ temparature exhibitad mean (+ SD) percentage racovery relafive to assay by
HPLCAMSMS of 117% & 14% {range 96% - 136%), tacrolimus ranga 1.4 —24.5 ng/mbL.
Paﬁa\tspadmanscouectsdhEDTAMDesmaybemeduplonaysatmn .
temperature peior lo testing. The mean { SO} absokite differance from samples assayed
within 24 hours of collection is 8% x 3% (range 2% - 14%), tacrolimus range 5.0 - 21.7
ngfmb.
Patient specimens collected in EDTA may be stored frozen at -20°C prioc lo assay. The
mean {x SO) absolute difference between fresh sampies slored at oom temperature,
assayed within 24 hours of coflection and samples stored at —20°C for 3 —14 days s 16%
+ 10% (range 0% - 49%), tacrofimus range 0.0 — 15.3 ng/mL.
Pationt specimens collacted in heparnized tubes and assayed within 72 of cokection
howrs at room tarmperature exhibited a mean {z SD) absolute ditference from EDTA
samples of 6% z 6% (range 1% - 24%), tacrolimus range 2.8 — 23.8 ng/ml.,
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Reagents Supplied with Each Kit
Cat. No. 32400

1. PRO-Trac™ Il TACROLIMUS MICROTITER 1 plate
PLATE 96 wolls

1 viak

2. PRO-Trac™ il TACROUMUS ANTIBODY ey

1 viad

3. PRO-Trac™ {l TACROLIMUS 5X CONJUGATE ey

2. PRO-Trac™ Il TACROLIMUS CONJUGATE 1 vial

DILUENT amL

5. PRO-Trac™ Il TACROLIMUS STANDARDS S vial
- 0.5mL

6. PRO-Trac™ #l TACROUIMUS ZERO L vial

STANDARD amL

il " 2 viais

7. PRO-Trac™ il TACROUMUS CONTROLS 05 mi

1 vial

8. PRO-Trac™ | TACROUIMUS CHROMOGEN oy
3. STOP SOLUTION (2N H,50,) ol

‘ 1 vial

10. 10X WASH SOLUTION el

11. PRO-Trac™ il TACROLIMUS OIGESTION 1 vial

REAGENT Lyophilized

12. PLATE COVER 1 cover

Materials Required But Not Supplied
in addition to tha reagents suppiied with the DiaSodn PRO-Trac™ I Tacrolimus kit, the
following are requiredt:

1.
2

Manual or automated microtiter plate washer.

Microtiter plate reader, 450630 nm reading capability {ﬁ\aIDiaSoﬁn QC laboratory

usas either the BloTek EL312a or Elx800).

Data reduction capable of gensrating a 4 Parameter Logistics (4PL) curve fit (the
DiaSadin QC laboratory uses the MultiCalc™ data reduction program by Wallac).

Caentrifuge capable of 1800 x g".
12 x 75 conical battom potyproptyense tubas.
Water bath capabie of 75°C.

Adjustable micropipettors with disposabla tips (25, 50, 100, 200, 1000 yl capability)

or calibrated pipets {50 and 100 uL capability).

Micratiter orbital plate shaker capable of operating al 700 rpm.

*g = (1118 x 10™) (radius in cm) (rpm)’
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9.
10.

Reagent reservairs.
Adjustable muitichannel pipetiors with disnosable tips (200 pb capabifity}.

REFER TO BACK PAGE FOR PLATE MAP
Assay Procedure '

1

12

13.

14.

15.
16.

17.

- pounding against abhsorbent paper.

18.

18,

20.

Bringalreagentsmmntempemmre.Tum_onwatefbammwlemporaMre_to-

75*C. .

Dilute the 10X Wash Solution 1:10 with dedonized or distilled water.

Label ona 12 X 75 mm conical boitom wbe for each standard, NSH, control and
same.Ghss12x75mmmbasmybetsad.alﬁmughconicalbomnmosare
recommendad. Do not mix glass and plastic ubes within a single assay.

Pipette 50 pL of each sample inio he appropeiately labsled tbe. A second zero

standard sample shoukd be extracted to be used as the NSB.

Raconslilute Digestion Reagent with 20 mL of room femperatura {20 - 25*C}
deknized or distilled water, Allow 1o stand at room temperature for 10 minutes.
Mix thomughly. Use within 30 minutes. Freeze (-20°C} any unused portion
immediately. Reconstituted Digestion Reagent is stable at —20°C foc at least 6
months. Three freeze thaw cycies are permitted.

Pipette 300 pL of reconstituted Digestion Reagent into each tube. Cover the tibes
with foil {or cap fubeas). Vortex all ubes 15 - 30 seconds.

Incubate at room temperatura {20 - 26°C} for 15 £ 2 minutes.

Transter wubes to 75 + 1°C water bath and incubate for 15 £ 2 minutes.

Remove tubes from water bath and vortex for 15 - 30 secondds.

Centrifuge tubes for 10 minutas al 1800 x g” at room temperature (20 - 25°C).
Pipetta IOOpLo(eawsamples'supemamwompicateweushmmuﬁter
Plate, laking caro not to disturb the pellet.

Pipetie 50 pl of Anti-Tacrolimus Monockanal Antibody to all wells except the NSB
wells. Pipette 50 uL of Conjugate Diluent into the NSB wells.
CovarmewausMmparaﬂlmandaplataowerandtastenmsunﬂtoaplateshaker.
Shake the plate for 30 + 2 minutes at 700 = 5C rpm and soom temperaturo
{20 - 25*C}.

Diksle the 5x Conjugate 10 working strangth (1x) with Conjugate Diluent {ie. 1 mL

Conjugata Concentrats + 4 mL Conjugate Diluent). Prepare enough working

strangth conjugate for that day's assay. Excess diluted conjugate is discarded.
Pipette 50 uL of the diluted conjugate to each well.

Cover the wells with parafilm and a plate cover and retum the unit o a plate shaker.
Shake the plate foc 60 = 5 minutes at 700 + 50 rpm and room temperature
(20 - 257C). )

Wash each wall three timas with approximalely 300 L of diluted Wash Sciution.
Shake amy residual Wash Soltion from the wells by invering the plate and
Pipette 200 pL of Chromogen fo sach wall within 5 minutes of washing lha piate
Caover the wells with parafiim and a plate cover and shaka for 15 + 1 minuta at room
tamperatura (20 - 25*C) and 700 £ 50 rpm.

Vigorously pipette 100 pL of Stop Solution to the wels, The color changes from
bue o yellow. The Stop Solution should be added with encugh force to mix the
walls thosoughly in order 1o completely siop the reaction.

Read the plata on a microtiter plate reader at 450/630 nm dual wavelengths. The
plata should be read wilhin 5 minutes of stopping the raaction.

g = {1118 x 10 (radius in cm) {(pm)’

&
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21 Use a 4PL curve iitting program, plotting absorbance vs kg concentration, o
Interpolate tha concentrations of the controls and samples from the standord curva.

Procedural Comments

1. The absorbance of the NSB should be less than 0.200 absorbanca units.

2. Prgtect the PRO-Trac™ |l Tacrobmus Chromogen and the PRO-Trac™ I
Tacrofimus 5X Conjugate from direct ight.

3. The PRO-Trac™ Il Tacrolimus SX Conjugate is a viscous sokition which must be
pipetted. with care 1o ensure accurate rasults. No special precautions are needad
for tia working sirength conjugate solution.

4, To coaverl ng/mL to moll, mulfiply the ng/mL by the following conversion:
1.13x 10"

Standardization
The DlaSorn PRO-Trmc™ I Tacrolimus ELISA kit employs gravimentrically prepaned
standards using highly purified tacrolimus from Fu]lsawa Phamaceutical Co. LTD
Osaka, Japan.

QUALITY CONTROL

Each laboratory shoukt inckude at iaast two control samples in every assay o enswe the

validity of each assay's resulls. I you are using unassayad controls and have nat

established a mean and standard deviation, a mean and standard deviation should then

be determined for sach conliol preferably using NCCLS guidelines. The DiaSarin QC

laboratory has datermined a range for the controls included with this kit. These ranges

are printed on the control vials included with this kit.

In arder for a laboratory to completely monitor the consistent performance of an ELISA

assay, there ara additional factors which should be monitored. DlaSorin suggests a

regudar check of the following parameters to assure consistant pedormance.

+  Maximm absorbance of the Zero Standand » 1.500 AU.

»  The mean values of the Kit Conirols be within the ranges published on the vial
labels

+»  Parmameter C from the 4PL curve fit equation < 5.0,

In addition, acceplabie sample results are recommended to conform 10 tha following

critaria: _

»  The duplicales of individual samples should agree within 15%.

RESULTS

Interpretauon of Results
The standard curve for the DiaSodn PRO-Trac™ |l Tacroilmus ELISA is obtained by
plotting tha log of the concentration on the x-axis vs the absarbance on the y-axis.

1. Measure mean absorbances for each standard control and sample.

-2 Using kg linear graph paper, plot the log of the concentration on the x-axis vs the
absorbance on the y-axis.

3. Oraw the best fit curve through the points,

4. Interpolate tacrolimus concentralions: of the sampies from the standard cwve.
Sample absorbance values which are not between two standards must be reported
at < 0.3 ng/ml, or > 30 ng/mlL  Extrapotation beyond the standard curve is not valid
for this curve fit

5. Inpractice. mast laboratories wil employ & computer-based data reduction system.
DiaSorin uses the MultiCalc” data reduction program uliizing a 4-paramater logistic
(4PL) curve filing. A representative standard curve is shown below.



TABLEI
DiaSarin PRO-Trac™ H Tacrolimus Sample Data
Duplicate Avarage Concentration
Waell Absorbance Absorbance {ng/mi)
NSB 0.100 0.100
0.100
0 Standard 2.626 2.604 0.0
2,582
Standards {ng/mL) .
A{0.3) 2.377 2359 0.3
{0.36 nmoin.] 2342
8(1.0) 2.000 1.972 1.0
[1.22 nmolt] 1.944
C{3.0) 1.283 1.200 3.0
[3.64 nmoiL] 1287 .
D (10.0) 0.567 0.558 10.0
(12.16 nmol] 0.548 '
£ {30.0} 0.292 0.294 30.0
[36.50 nmollL] Q297
Uninown Samples
1 1.476 1.451 236
1.426
2 0373 0.367 19.28
0.361

Typical sample data and a standard curve are shown in TABLE | and FIGURE 1; this
hfo«mﬁmlsbrmterenceuiyandsMuﬂmtbausedbrmecalaﬂaﬁondanyvalue.

304+ [P Py | Lo o taeal ) I
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FIGURE t o

A repeesentative standard curva obtained with the PRO-Trac™ il Tacrolimus ELISA. This
information is for raference only and shouid not be used for the calkculation of any value.
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Limitations of the Procedure

e Individual tacrolimus values cannot be used as the sole indicator for making
changas in the trealment regimen.

« If a sample reads greater than tha highest standard, dilute the sample with Zero
Standard, mix thoroughly and re-assay as a new sampla. Multiply the final assay
rasult by the appropriate comection factor, Dituiions greater than 1:4 should not be
necessary.

+  The PRO-Trac™ If Tacrolimus ELISA is not designed to test body fiuids other than
human whola blood.

+  Tacrolimus vakues oblained by other methads may not be directly comparable.

« The immunoassay is non-specific o certaln tacrolimus metabofites and cross-
macuvi(yﬁmceminlacmurmBmetaboﬂtasmsbemdammsaatedbrmGPﬂo
Trac™ |l Tacroimus ELISA (Table 9). When eimination of tacrolimus Is impalred
{e.q. during cholastasis), taceolimus metaboiites may accunudats, In such cases
confikmation of the immunoassay result by HPLC/MSMS analysis may be
desirable.

«  WARNING: Spacimens from patients who have received preparations of mouse
monocional antibodies for diagnosis or therapy may contain human ant-mouse
antibodies (HAMA). Such specimens may show either faisely eievated or
deprassed values when lested with assay kits which utllize mouse monoclonal
antibocies. Thase specimens should not be assayed with the PRO-Trac™ i
Tacroimus assay.

EXPECTED VALUES

Ma tharapeutic range is established in the current clinical study for effectiva tacrofimus
concentration in whole blood. Absorplion and clearance of tacrolmus can vary greatly
among patients. Clinical response to tacrofimus treatment doas not correlate well with the
administered dose. The complexity of the clinical stale, individual differences in
sensilivity 1o immunosuppressive and nephrotoxic and foxic effects of tacrolimes,
_coadministration of other immuncsuppressants, time post transplant, and 2 number of
other factors will result in ditferant requirements for oplimal blood levels of tacrofimus.
Individual tacrolimus vaiues can not ba used as the sola indicator for making changes in
the traatment regimen. '

A prospeclive clinical evaluation using the PRO-Tmc™ Hl Tacrofimus ELISA was
conducted at six clnical sites within the United States. These sites avaivaled trough
levels of acrolimus in 111 fiver imnsplant patients. Trough levels were moniored for up
to 12 weeks post-transplant. Mean trough levels across all sites were 10.4 + 6.1 ng/mbL
for Waek 1, trending downward 1o 8.1 + 3.8 ag/ml at Week 12, Over the 12 week post-
kansplmﬂwakmﬁmpeﬂod.hddemsmtnsfurmniﬁwadpﬁmarycﬂnicaimpdnﬁ
wera: Acute graft rejection (confirmed by histology), 36 subjects (32.4%), nephrotoxicity
defined as increased serum creatinine levels at least twoloid greater than basedine, 38
subjects {34.2%}, and any toxicily requiring a reduction in Progral” dosage, 10 subjects
{9.0%). The data demonstrated hat there was not a clear relationship batween
tacrolimus dosing, whole blood concentrations of tacrolimus and adverse ‘events of
rejection and nephrotoxicity. The incidence of adverse events declined from 36.9% the
first week 10 0.9% by Week 12,

The Lake Louise Consensus Report indicaled that though the therapeutic ranga for
tacrolimus has not been eslablished, targeted 12 hour frough conceniralions were
suggesied 1o be 5 — 20 ng/mL. The incidence of adverse events increases with higher
whola biood tacrolimus concentrations.”



'PERFORMANCE DATA

NOTE: Thepeﬁonnanoedalawasgensmtedushgmtomhghsmanlaﬂon:
Denley Waliprap™ 4 plale washar, DlaSorin XL 5000 plate reader, Bio-Tek Instrument
ELP-40 Microplate Strip Washar, Bio-Tek Instrumant ELx 800 Microplate Reader.

Sensitivity

Analytical Sensitivity
The sensifivity of tha PRO-Trac™ I Tacrokmus ELISA was delarmined from muftiple
assays using muitiple lots of materials throughaut the shelf-ife of the kit, The sansitivity
was@alamdasﬂwmmmuaﬁmmaspondhgwmwmatasw
daviations fom the Zero Standard absorbance. The talkulatod anatytical sensitivily is
0.27 ng/ml, '

Functional Sensitivity

mﬁmdsonsiﬁwwmdeﬁmdasmeconwmﬁmatmmmdshmmsad
as%CV.meedszo%.adeeminethaplotdmmhwmgmssbnofme
mean concantration vs RCV. Functional sensitivity was determined by diiuting patient
wmmmmsmmmmmatoshznm Thesa samplas wera
menassayadhrepﬂutasotawarSasswstodetemﬁneanhwr-assaymv. The
huﬂonaimlﬂvllyfumassayisesmmdaﬂ.om

Ascmkmaﬁmofhenmlnwregreésbmhtar—essaypmdsbﬂwasdetemhedhr
low concentration samples (1 -5 ng/mb). Spiked whola blood samples were preparad at
tha target concentrations of 1, 3. and S5 ng/mL, aliquoted and analyzed with results

presented in Table 2.
TABLE Hl Inter-Assay Precislon Uslng Low Tacrolimus Concentration Levels
1ngiml A ng/ml Snghnl

Lotk N Mean SD %CV Mean SD  %CV Mean 5D %GV

1 50 .0 01 11.3 29 02 57 52 04 80

2 50 09 01 124 27 02 71 48 03 67

3 27 08 01 176 27 03 104 47 06 20
Totat 127 09 041 152% 28 0.2 B86% 49 05 93%

Precision _

© Using NCCLS pearformance guideling EPS-T2, intemal precision studies usiyg EDTA
whole biood samples spiked with tacrofmus at theee concenfration lavels, wero
evalated running one assay per day over wanty operaling days. Within run and total
precision for three lots were estimated by analysis of variance (ANGVA). Within the
mgaotcmhm«\smswzong!mumawminnm&npresicimis¢!056m1dma
total Imprecision is < 15%. : .
TABLE Il§ Representative PRO-Trac™ W ELISA Precision Performance Evaluation

internal Study

Sample/Anatysis N Mean S0 . %GV
Level 1 '
Within-Run 8o a8 ¢.3 7.5%
Total 0.3 B.8%
Level 2

Within-Run 80 8.0 0.5 ‘ 6.9%
Total ' 0.6 T2%
Level 3

Within-Run ag - 164 1.4 8.7%
Total 1.6 9.8%

Data for one representative ot



Using the NCCLS guideline EP5-T2 as refarance, ten clinical samples spanning a range
of clinically relevant conceniralions wera avaluated by three clinical sites. Table 4 shows
data from all sites.
Table IV inter-Assay Precision at Glinical Sites
Sample Slte t Slle 2 Slta 3

& Mean SD %CV N Mean SO %CV N Mean SD %CV N
1 134 14 103 34 124 13 105 50 110 14 124 40
2 173 18 106 233 i5.6 1.6 99 54 149 15 103 239
3 97 1o 103 33 86 10 118 52 75 10 133 4
4 40 06 147 36 38 05 142 55 29 05 166 38
5 52 09 171 36 52 07 125 58 42 05 111 24
6§ B3 12 140 36 79 09 11 4 65 09 136 38
7 129 16 122 M 126 14 107 55 115 15 131 39
8 104 11 111 36 99 10 96 S2 B4 09 102 40
g 108 14 130 35 105 1.1 101 52 92 1.0 107 40

10 17.7 19 108 34 172 1.8 104 S2 154 16 101 40

Maan %CV 124123 111214 121 2.1

Mtgheeﬁrﬂcdﬁals.kﬂmntdswweassayadmm“charmwsis.permpMQe
insert instructions. Table 5 summarizes the precision of the controls ovar the course of
tha trials.

Table V Kit Control Precision at Clinical Sites

Site A Site B Stte G
Kit Control 1 n 43 67 21
Mean 22 20 2.1
SO 0.31 013 027
Range 15 07 1.0
%CV 145 6.8 129
Kit Control 2 n a 67 B
Msan 14.9 140 14.8
SD 1.87 1.03 125
Range 8.4 52 46
%CV 12.5 74 84

Dilution Linearity
Dilution Linearity was assessed by diluing 3 high concentration spiked whole blood
samples and S clinical samples with Zero Standdard ard assayng. The resulls were
plotted as a Enear regression of the Expected Value vs the Observed Valua. Dilution
linearity demonsirates a functional assay range from 1.0 10 30.0 ng/mL



Dilution Linearity of All Sampiles {All Lots)
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FIGURE §l . ]
Dilution Linearity of Whole Blood Samples. Three spiked whola blood samplas and five

clinical samples were diluted with Zero

knels y = 095x +0.3; r=0.99.
Recovery

Recovary was assessed
HPLOMS/MS valuas ware
assayed in dupiicata. Naat chnical
assay. The overall mean % recovery

Stancard and assayed. The resulting regression

by an addition of standard method. Ten clinical samples with
selected and diuled 1:2 with Zero, C, D, or £ Standard and
samples(hmpﬁcale)worehcludedhmem
by this mathod was 114% x 12% {manga 86% -

163%).
TABLE Vi Percent Recovery By Standard Adcdition
Maat Values Measured Concentrations
{ng/mL} Diluted 1; SEE) > 5 Meaan
Sample HPLC® Assay 0 Std (0) C Std (3.2) DSWd(98) ESid(324) % Fec
1 14 19 11(157%) 25(109%) 6.6(118%) 169(100%) 121%.
2 34 38 20(118%) 2.4(103%) 73(I111%) 167{93%) 106%
3 8514 53 22(86% 40(9%%)  93(125%) 215(115%} 106%
4 5.9 6.5 4.2 (142%} 4.7 (103%) 9.5 {121%) 209 (109%) 119%
s 102 132 77(151%) 79(118%) 11.7(117%) 21.1(99%) 121%
6§ 102 104 53{(104%) 6.4( 96%) 105(105%) 19.5( 92%) 9%
7 138 133 72(104%) 8.1( 95%) 122(103%) 214(93%) 99%
8 162 218 132(163%) 133(137%) 16.9(130%) 27.7(114%) 136%
9 236 271 160{136%) 14.7{110%) 17.5(105%} 27.9(100%) 113%
10 245 312 169(138%) 162(117%) 202(118%} 294(103%} 119%
Mean % Recovery 130% 108% 115% 102% 114%

© HPLC/MSMS values for clinical samples and standard values were utlized to
determine the % recovery

vy



in a sacond recovery design known amounis of lacrolimus were added 10 an EDTA
whate blood pool al kw conacentration (5 ng/mL), an intermediate concentration (10
ng/mi), and a high concentration (20 ng/mL). The overall mean % recovery by this
method was 81% + 4%.

TABLE VH Percent Recovery of EDTA Whaoie Blood Spiked with Tacrolimus

Spiked/Target Observed Mean % Recavery
Concentration Conceniration (N=40) Maan Ranga

5 ng/ml. 39 £ 0.2 ngfmL 78% 70% —90%
10 ng/mL. 8.2 + 0.4 ng/mlL. 82% 74% - 94%
20 ng/mi. 16.9 £ 0.8 ng/mL 84% 75% - $3%

Interfering Compounds and Cross-reactivity

(ntarfarence was evalsated by spiking test compounds at concentration approximalely
2.5 fimes the expacted tharapeutic fevel into whole bicod containing tacrolimus.
Evalyation was consistent with NCCLS guidelines (EF7-P). Test spiked samples and
the respective conlrols were assayed In replicates of five each. Compounds were
detenmined 1o ba non-nterfering i the mean tast concentration was within 15% of the
mean contral concantration. Mone of the drugs fisted below exhibited interferaace in this
assay at the concentrations tasted.

TABLE VId Compounds Testad for Potential Interlerence -

Dnyg Concentration Drug Concantration
Taslad Tasted Tested " Tasted
Acelaminophen 40 poimi Ganciclovir 1000 po/ml
Acyclovirr 1000 pg/mL ltraconazale 10 pgimL
Amikacin 60 pgmiL Ketoconazole 10 pg/mL
Amphalercin8 20 pg/mL Ligocane 10 pgimi
Azathioprine 1 pg/ml Mycophenolic acid 600 ng/mL.
Azittwornycin® 5 pg/mi Methylprednisolone 100 pg/mi
Carbamazepine 20 pg/ml Nitedipine 60 ng/miL
Cafazolin 150 pg/mlL Paniciin 100 pg/mb
Caftriaxone 500 pg/miL Phenobarbital 80 pg/ml
Cimetidine 10 pgiml Phenytoin 40 pg/ml
Clarithomycin 5 pgfml Prednisone 10 pgiml
Cyclosporina” 1000 ng/mL Ranitidine 1 pghnl
Digoxin 5 ng/ml. Rapamycin . § ng/mL
Erythromycin S ug/ml Tobramycin 20 po/mL
Famotidine 10 pg/ml Trimethoprdm 5 pgiml
Fluconazole 15 pg/mi, Sulfamethoxazole 15¢ pg/ml
Furosemide 100 pg/ml Valproic acid 200 pgiml
Gentamicin 20 pgimi Verapamit 1 pg/mi

©  Tested at 10 times the maximal therapautic levet

Metabolite cross-reactivily was delermined by adding 5 ng/ml. of metabolite to whole
blood samples conlaining 5 ng/mL of parent drug and assaying. Cross-reactivity was
caiculated according to NCCLS guidelinas (EP7-P). The metabolite cross-reactivity is
consistent with previously published reports for this antibady.”

13
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TABLE IX Immunological Cross-Reactivity of Tacrolimus Matabotites

Cross-Reactivity
Metabolita Modification PRO-Trac™ [l
M- {13-O-clemethyi-) 0%
M-l -(31-O-demathyl-) 85%
M-Il (15-0-demathyl-) 38%
MY {12-0-hydroxyl-) 0%
M-V (15,31-O-didemethyt-) 44%
M-Vl - (13.31-0-didemetiyt-) 0%
M-VIi {13,15-O-didemathy!-) 0%
M-VII {31-O-demethyl, rearrangament) ND

ND = not detenmined

Potential interfering endogenous substances were added at the following final
concentrations: Biirubin, 0.4 mg/mL; Proteln {(added as Human Sonum Albumin), 26
mg/ml; Triglycerides, 8.0 mg/mL and Uric Acid, 0.4 mg/mL  Each tast sample was
assayed in duplicate in 3 assays over 2 days. Elevated protein or bikrubin may affact
sampla rasufls.

TABLE X Interforence by Endogenous Substances

Patential Concantration Maan Condrol Mean Test Difference %
Intertarant Tasted Vale (+ SDing/mL.  Value {x SD) ng/ml  (ng/ml) Ervor
Trglycerides 8.0 mg/mi 3.0 = 0.4 ngfmL 26:03ngm. 04 2%
3.9+ 0.3 ng'mL 9.2 2 0.5 ng/mlL ot %
18,1 2 0.8 ng/mL 16.2 = 0.7 ng/ml. 19 10%
Urie Acid 0.4 mg/miL 3.0 £0.1 ng/mlL 2.6 £ 02 ngml 0.4 13%
9.5+ 0.0 ng/mL 9.8 £ 0.7 ng/mL 0.3 3%
$19.0 £ 0.5 ng/mil 18.0 = 1.2 ng/mL 1.0 5%
Silirubin 0.4 mg/mL 30201 ngimL 36:03ng/mL 08 20%
9.5 2 0.0 ng/mi 11.5 & 0.4 ngiml, 20 21%
19.0 £ 0.5 ng'mb 21.1 2 0.5 ng/ml. 2.1 11%
Pratein 25.0 mgrmi. 3.0 £0.1 ng/mL 23x02Zngml 07 23%
{as human 9.5 = 0.0 ng/ml, 8.2 + 0.2 ng/ml, 13 . 14%

serum atbumin} 190 = 0.5 agiml. 176 = 1.3 ng/ml. 14 ™

14



Method Correlations
Ninety-fiva EDTA whote blood samples fram thirty-five patients taking tacrolimus wers
analyzed using the PRO-Trac™ H Tacroimus ELISA, a recently approved microparticle
EIA (MELA), and HPLCMS/MS. Comparisons between methods are shown balow. Tha
data was analyzed by scatter piot and Sland/Altman analysis. :
The PRO-Trac™ il Tacrobmus ELISA was compared to HPLO/MS/MS by scatter piot
{Figura 3) including the ing of identity and Bland/Altnan analysis (Figura 4).

x

25 4

Tuerulimus by PRO-TractH [ {ng/ml)
o

o 5 10 15 x 2 » 5
i PLLMSSH
FIGURE Hil Tacrokimus by H S/MS {ngiml)
Meothod Comparison: HPLC/MS/MS ve PRO-Trac™ If ELISA. Clinical samples
{N = 95) were assayed by both HPLCMS/MS and PRO-Trac™ II ELISA, Results
are presented in comparison lo the fine of identity.

Method Comparison by Bland/Alinan Analysis

HPLC/MSMS vx PRO-Trac™ [
[ ]
4 -
..
o.o.f.\ .
5 9 o""!' ": »
% -t . O .
Z 2 “.f.. »* -
’ . -
RS
= L ] b4
a -« -
-
‘-
“HE -
-12
o 5 W\ 15 - | x 0
Mean Vatuc {ngiml.)
RAGURE 1tV

Mathvod comparison by Bland/Altman analysis: HPLCMSMS vs PRO-Trac™ i
£UISA. Clinical samplas (N = 95} were analyzed by both methods. The mean
difference (+ SO) between methods was 0.8 +2.3 ng/mb.
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The PRO-Trac™ (I Tacrolimeis ELISA was comparad o MEIA by scatter plot (Figura 5)
including the fine of identity and Bland/Altman analysis {Figure 6} on lhe sama 95
samples from 35 patients. '

Line of ldentity

Tacrolirs by MELA (ng/nl)

T T T ¥ T "

Q 5 W 15 20 25 k 1] a5

FAGURE ¥ Tacroliowes by PRO-Trac™ [I (ng/mL) .
Method comparison: PRO-Trac™ 1l ELISA vs MEIA, Clinical samples (N = 95) weva
assayed by both PRO-Trac™ it ELISA and MEIA_ Resuits are presanted in comparison
to the Yine of identity.
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AGURE VI

Method comparnson by Bland/Aliman analysis: PRO-Trac™ Il ELISA vs MEIA. Clinical
samples (N = 95} ware analyzed by both methods. The mean difference (x SD) between
methods was ~2.7 = 2.3 ng/ml.

SEE LAST PAGE FOR REFERENCES
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