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Backgroundand objectives Completeremission(CR after inductiontherapyis the first treatment goalin acute myeloidleukemia(AML)patients Theaim of ExviTech Platform
this studyis to determinethe ability of the + A @rioveke@vivo drug sensitivityplatform Exvitechanalyzingeukemiccell deathto predictthe CRrates after
iInductionchemotherapywith cytarabine(Ara-C)andidarubicin(lda)in 15t line AML

Patientsand Methods. Thisnon-interventionaland prospectivestudy includedsamplesfrom patients over 18 yearsof agediagnosedwith de novo AMLIn drug or drug combination is run fol | Doseresponsecurves for IDA and CYTin R
Spanistcentersfrom the PETHEMAroup. Marrow sampleswere collectedat diagnosissentto the Vivialaboratories,and incubatedfor 48 hoursin whole | ' i | O e |
samplesn well platescontainingAraC,lda, or the combinationAraC + Ida, eachat 8 different concentrationsto calculatedoseresponses AnnexinV-FITC
was usedto quantify the drug-inducedapoptosis Pharmacologicalesponsesare calculatedusingpharmacokinetigpopulation models Inductionresponse
was assesseadccordingto the Chesorcriteria (2003. Patientsattaininga CRCRiwere classifiedasresponders Theremainingpatients were consideredas

resistant Patientsdyingduringinductionresponseassessmenivere non-evaluable Thecorrelationbetweenthe pharmacologigarametersandthe clinical o % '''''''''''''''''''''''''''''''''''''''''''''' % whole sample and the isolated leukocyte
responsewasmodeledusinga generalizedadditive modelwith a logit link and a binomialdistribution for residuals Kerneldensityestimateswere then used B 2 jjﬁjjﬁjfﬁ; :jj :j:j 2 fraction from 9 patient samples with oLttt
to plot empiricalprobability density functionsof the modelfitted valuesin the responsescalefor both groups Theirseparationwas guantified asthe area | | ¥| MITOXANTRO = cytarabine C. EGO of the samesamplego .
under the ROCcurve and a cut point was selectedusingthe | 2 dzR &ryefba to optimize the classificationprobabilities (sensitivity, specificity. 95% — 1 | ranoBNoRE idarubicin ] Cobarabine B
confidenceintervalsfor samplingerrorswere calculatedfor all thesequantifiers Screening Setup and Workflow BN N Data Analvi f r  thel| =  eblated Leukockes Y
Results 199 patient sampleswere usedto calculatethe doseresponsecurvesfor AraCalone,lda alone,and synergisnof the AraC plus Ida combination / DAY 1 T ilelolelsTelrlololnlule 2 al . NAySIS pﬁr O-rmeNOﬁlf/:E?\M 2e. s
Forclinicalcorrelationwe used100 patientswith a medianageof 52 years(range26 to 85). Doseresponsedor AraCaloneare shownin Figure3.A; note that e | . . = popuiation approachusing T B e
: C g . _ . : : : : Analysis and Import i o | DAUNORUBICI o popu|at|on PD mode”mg of the ex vivo| © Whale Sample

for many samplesthere is a significantnumber (>X>%0) of resistantcellsto AraC (bracke). Thisis a strong clinical predictor of resistancebecausein the _ into ActivityBase < |&|eToPosiDE 5 i data i : 1
patient the drugwill neverbe presentat thesehighdosesfor 48h. Thesecondvariablethat is a goodpredictor of responseis the synergisnbetweenthese? Spiit sample : NEFCIRI 1SN SRV Sy o| || 6THIOGUANIN 2 responhse VS 6 ci)ncen rgl.'oﬁ. fa a "?] o | |
drugs Thegeneralizedadditive modelidentified an algebraiccombinationof thesevariablesthat includedalsothe maximumpercentageof cellsdepletedby | 5] o OPHOSP! $ mc;pott tehrapgysg/'g' ) ,d_e?_ta 'ISt ng Ior ;acf C
Ara-Cthat yieldedthe bestmarkerto separateboth groupsof patients Theoverlapbetweenthe probability densityfunctionsof the fitted valueswassmall D w - — o A AT fha len bel 0 pre]c iction In (;rvf':l 3 ( 'd) O | Lol
(figure 5). Theareaunderthe correspondingROCcurvewas 0.853 (0.773, 0.933) and the classificatiorprobabilitiesfor the optimal cut point, expressedas A o R © |sot oo?_razn rom eta(t:' n ]'CV' tlﬁa oo Whole Smple
percentagesyere 81% (64%to 91%) and 80%(69%to 88%) for sensitivityand specificityrespectivelyResultsare shownin Figure6; sixty-nine patients(69%) S i tic paragj © f.r (fig. 21 computation -9 ] te oo
achievedCRafter Ida+ Ara-C,andthe remaining31 (31%) were resistant Whenthe exvivo test predicteda patient assensitiveit wascorrectin 5561 cases Plated Analysis with: combination —ihdex —Using - raw —data g, |

. . : . 0 . . - . AT Y L descriptorsfrom combinationexperiments| = ../ /.ot :
(90%) andwhenit predictedresistantit wascorrect25/ 39 caseq64%). Overall,the clinicalresponseof 80 patients(80%) wascorrectlyanticipated Bugs | nnexin ¥ ant-eDe ch 4 Talalay 2010 C B i

: : : . . . . : .. . . ! nnexin nti- .
Conclusions Thisstudy showsthat this novel ex vivo pharmacologicabrofile test is able to predict the clinicalresponseto Ida + AraCinduction Further B gggggg%g P ! i iy | Live 70_2382 46a aay ANCEIRESEATCN 0w - =
efforts are in progressto refine the predictionmodelto removeas muchasrandomvariability as possibleand to identify other sourcesof variability A PM EEEEEEEEEEEEEEE Anti-CD117 Anti-CD13 '
\ """ ses=ssssss Anti-HLADR Anti-CD11b /

test-adaptedClinicalTrialis plannedto evaluatethe impactof the PMtest over clinicaloutcomes
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Objectives& StudyDesign Pharmacological ex vivo Data: [ Figure 3| Individual DoseResponse Curves Logisticadditive model of ex vivo CYTIDAvs Qinical Outcome 90% Prediction ex vivo Personalized Medicine Test
" I A 100 | — = — .. r : : :
Back 42 Obiecti Single drugs & Synergism | == C;E A Empiricalprobability distributions of the B ROC Curve Clinical outcome
ackgroun JECLIVES S N marker in resistant vs. sensitivatients Statist.signif low conf. limit AUC 0.872 > 0.5
. . . . . Percentiles: 25 50 75 Bad Low é 75| (7) ' m Sensitivity: 87%, Specificity: 91% . RESISTANT SENSITIVE Subtotal
w Complete remission (CR) after induction is the| A o > Efficacy N & at optimalcutpoint (star,, 2 dzR Gitera) D12 Positive predictive
first treatment goal in AML patients = x - S | 5 value %
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w Response to chemotherapy is the main £ 12 § = 80.00
prognostic factor S ” 25| » o |2 3 Negative predictive
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response tdda+AraC(3+7)induction ‘ s 86.96 90.74 83.61 \
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w Nonrinterventional and prospective study g, . .o eoch . | | - - |
_ _ _ - A A generalized binary logistic additive model was used to explore nonparametric
w Samples from adult patients diagnosed with | [~ ) N ¢?£ﬁ§.2?'§%ec;..ki... relationshipsbetween the fitted pharmacologiqparametersand the dichotomizedclinical
de novo AML irentersfrom the PETHEMA g A P — A AL 0 _ responsgresistantpatient [PRor PDafter induction] codedas vs. sensitivepatient [CRor Key clinical indicators overall prediction 90% & NPV @
group ¥ Additverci= [IDARUBICIN] (uM) CRafter induction] codedasO).
_ - Good High Synergy ‘ . Bad Low Synergy Doseresponses from 180 patient samples. The Survival Index|(y A Bothlineardependenceand nonlineardependencestructureswere evaluatedfor available
w CRCRwere classified as responders (vs. axis) ranges from 100% to O displaying the selective AML cell parameters(cytarabineg,, EG,, |..., and sigmoidicityidarubicinE,, EG, and sigmoidicityas Selected Cl: 55%
PR/resistance) _ depletion calculated with PKPD Population Models. Median well asan interactionindexinforming of the individualsynergy/antagonisnbetweenthese Estimate Lo Hi
response shown in red. For CYT 40% patient samples have resistant two drugs) Non-significant linear terms were discarded Parameterswithout obvious P , . . -
. _ - o ETEs T . o . _ Sensitivity (Se): 87% 68% 95%
w Induction death”A non-evaluable YT —— cells left alive at 48 h. IDA eliminates all cells within this timefrgme. nonlinearityin the smoothingcomponentplots were discardedaswell. Specificity (Sp): 919 a0 ey
w 180patient samples to calculate the dose R Ccombination Index (C) Pharmacological Population Parameters A All linear terms were nonsignificant Fifth order, quadrafic and cubic polynomial Positi dictive value (PV4): 80% 63% 90%
p p 2 15 1 05 0 C 9 p dependencesvere found for cytarabineEG,, the maximumnumberof depletedcells(l,,....) ositive predictive value (PV+):
response curves fokraC alone, Ida alone, CYT+IDA | ‘ — - R E— andthe interactionindex, respectively All modelterms were significantwith the exception Negative predictive value (PV-): 94% 85% 98%
andAraC plus Ida - oRuG | N | _tesunwdl P L of the smoothterm of the interactionindex Positive likelihood ratio (LR+): 9.39 401 2197
w For clinical correlatiors3 patients (median Distribution of CYTIDA Synergism ex vivo across patient Tk e e e A Theinclusionof the geneticgroup (favorable intermediate, adversedeterminedaccording Negative likelihood ratio (LR-): 0.14 0.05 0.41
population shown as Boxplots of calculatedcombinationindex S W e B el B 0 the_standarc_hzed_eportmg criteriafor reportmgcorrelatl_onof cytogeneticand mole_cu_lar Prevalence (res): 0%
ageb4 years) (C). This treatment as a tight distribution with high overall Individualdrug typical and randorarror values (left). Intepatient geneticdata with clinicaldata (Dohner 2010 somewhatimproved the model predictive
Syn.ergism(o o variability (IPYexpressed as CV(%); Synergigght) using the ClI ability. However,sincethis variablewasnot informed in all casesthe availablesamplewas
' * estimate not significantly different from 0; ne, not estimated lower, thus reducingthe modelprecision(datanot shown)

U Thisnovelpersonalizednedicinetest maybe ableto predictthe clinicalresponseo Ida+AraC.
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