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INTRODUCTION & OBJECTIVE

ÁPharmaFlowPMTestandcytogeneticsprovidesimilarinformation

ÁResultsfrom this novelPM Testare availablein 72h, prior to treatment, while resultsfrom cytogenetic

riskareavailabletypicallyin 10-14days,andthusafter patient treatment.

ÁThisnovelapproachprovidesinformation to hematologistwith higherpredictivevaluethan risk factor

(devianceexplained40.8%vs29.4%) andaheadof treatment.

ÁPharmaFlowPMTestrepresentsvaluablein-time information,prior to treatment decisionmaking.

Á In addition,PMTestcanprovidealternativetreatmentsto AMLpatientsbasedon their exvivoactivity
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üCytogeneticanalysisis still an important andmandatorycomponentof AcuteMyeloidLeukemia(AML)diagnosisandprognosis. Pretreatmentcytogeneticandmoleculargeneticfindingsareoneof the major independentprognosticmarkersin AML,andthey
determinechemotherapyresponseandoutcome. However,cytogeneticdoesnot providealternativetreatmentswhena patient havea highcytogeneticrisk,andrequiresrelativelylong time until obtainingthe resultsdespitethe treatment of thesepatients
shouldbeginassoonaspossible.

üTheaimof this studyisprovidingdataabout the utility of a newAMLPrecisionMedicine(PM)Testasa complementarytool to conventionalcytogeneticto overcomethe mainobstaclesthis later has.

Fig1. Sequentialworkflow of experimental(1) and analytical(2 & 3) methodsapplied in the study. Wholebonemarrow samples[A] were incubatedpreservingthe
nativemicroenvironmentwith drugsanddrugsmixtures. Automatedflow cytometry[B] followedby dot-plotsanalysis[C]allowedthe countingafter incubationof Live
PathologicCells(LPC)at control wells and wells with increasingdrugsconcentrations. Data was uploadedinto the LIMSsystem. Responsevs drug concentration
relationshipswere analyzedthrough non-linear mixed effect population modelling [E]. Predictedpharmacodynamicprofiles were integrated between the 80%
confidenceinterval of the individual estimate of EC50 in order to calculatethe area under the curve (AUC)used as a singleactivity marker. Similarly,a double
integration of the two-variablesinteraction surfacefunction allows the calculationof the volume under the surface(VUS) that is effected by the sign(synergyor
antagonism)of the interaction[F]. Correlationof activitymarkerswith clinicaloutput wasanalyzedby GeneralizedAdditiveModels(GAM)[G]andROCcurves[H]

MATERIAL & METHODS RESULTS

Visual predictive check of the population 
pharmacokinetic models of cytarabine and idarubicin

Ln(Live Tumor Cells) vs Cytarabine Concentration Ln(Live Tumor Cells) vs Idarubicin Concentration

Fig 2. Opencirclesare the observeddata points, the solid and dashedred lines are,
respectively,the median and the 5-95th percentilesof the observeddistribution of
ln(cells), and the semitransparentred and blue bands represent, respectively,the
simulation-based95%confidenceintervalsfor the medianand5-95th percentilesof the
estimatedpopulationdistributionof ln(cells).

Regression hyperplane of the predicted probability of 
resistance over the AUCs of cytarabine and idarubicin

Fig 3. The AUCsare a summaryof pharmacodynamicparameterssuch
that the higherthe AUCthe lower the cytotoxiceffect (efficacyor potency)
of the drug. The regressionhyperplane has been obtained using bi-
dimensionalsmoothfunctionsin a binarylogisticGAM

Empirical and smoothed (binormal) ROC curves of the probability of resistance obtained in the binary logistic GAM

Fig4. A) Opencirclesare the pairsof sensitivityand 1�>�•�‰�����]�(�]���]�š�Çvaluesat the estimateddiscreteindividualvaluesof the probability of resistance(usedasa marker to
classifythe patientsasresponderor resistant),the solidlargecirclesrepresentthe pairsof sensitivityand1�>�•�‰�����]�(�]���]�š�Çvaluesat the selectedcut-pointsthat wereobtained
with eachof the three criteria: �ZMaxSpSe�[selectsthe point that maximizesboth, the sensitivityand the specificity; �Z�'���}�u���š�Œ�]���[selectsthe closestpoint to the (1,0)
coordinate(left uppercornerof the [sensitivity,1�>�•�‰�����]�(�]���]�š�Ç�•plane); and �ZmMCT�[selectsthe point that minimizesa misclassificationcostterm that assigneda greatercost
to falsepositivesthan to falsenegatives(prioritizesspecificityoversensitivity). B)Confusionmatrix for MaxSpSecutoff. AUC: areaunder the curve,CI: confidenceinterval,
FPF: falsepositivefraction,NPV: negativepredictivevalue,PPV: positivepredictivevalue,Se: sensitivity,Sp: specificity,TPF: true positivefraction.

RESULTS

SelectedCI: 95%                                 
Estimate Lo            Hi

Sensitivity(Se):                                   81%             64%        91%
Specificity(Sp):                                   82%             72%        88%
Positive predictivevalue(PV+):      60%              48%        70%
Negativepredictivevalue(PV-):     93%              86%        96%
Positive likelihood ratio (LR+):        4.36              2.75        6.93
Negativelikelihood ratio (LR-):       0.24              0.11        0.49
Kappa:                                                 0.56              0.40        0.71

Kaplan-Meier plots of overall survival

Fig5. Thethree panelsdepict the pairsof survivalfunctionsfor patientsclassifiedasresponder(solidblacklines)and resistant(solid red lines)accordingto the cut-points of the
estimatedprobabilityof resistancethat wereobtainedwith eachof the three criteria (panelA: �ZMaxSpSe�[�UpanelB: �Z�'���}�u���š�Œ�]���[�UandpanelC: �ZmMCT�[�•. Thedashedlinesrepresentthe
survivalfunctionsof clinicalresponders(blacklines)and resistantpatients(red lines). Thehazardratiosof deathwere obtainedfrom a Coxregressionmodel that usedthe patients
who werepredictedto be responderasthe referencecategory(patientspredictedto be resistantoverpatientspredictedto be responder). CI: confidenceinterval,HR: hazardratio

CONCLUSIONS

Clinical correlation of cytogenetics vs PM Test

Fig6. Comparisonbetween clinicalcorrelation of cytogenetics(left) and PM Test(right), on a cohort of 111patientssharingboth results. ROCcurves(top) and
confusionmatricesfor MaxSpSecutoff (down). Devianceexplainedis29.4%for cytogenetics,and 40.9%for PMtest. Figure6 (right)alsoshowsanexampleof the
classificationof AMLtreatmentswith the PharmaFlowPMTestin a patient sampleaccordingto a colorscalefrom higher(green)to lower (red)exvivoactivity.
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