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Cytogenetic and molecular alterations at diagnosis and response A total of 264 non recurrent somatic variants were identified in ‘ TR e
to treatment are the most useful criteria to predict prognosis in 164/190 patients. Shorter overall survival (OS) was observed -
e Figure 1. status modified response

Acute myeloid Leukemia (AML). in patients with EZH2 (HR:2.44; p=0.011), KMT2A (HR:2.21;
p=0.011), U2AF1 (HR:3.19; p=0.003), and/or TP53 (HR:2.92;
p<0.001) mutations.

On the other hand, a precision medicine pharmacologic test
(PM) based on an actionable native environment method is
demonstrating to be able to uncover individual responses to Significant differences were identified in the drug response
treatment (Martinez-Cuadron D, et al. Leuk Res. 2019). depending on the mutational status of some genes. Higher ex
vivo sensitivity is observed (Figure 1): 1) in patients mutated
in KMT2A in idarubicin and fludarabine assays; 2) patients
‘AIMS ‘ mutated in FLT3 in daunorubicin and 6-thioguanine assays; || :
3) patients mutated in NPM1 in mitoxantrone and amsacrine
assays. On the other hand, lower sensitivity ex vivo has been
observed: 1) patients mutated in TP53 in fludarabine and
mitoxantrone assays; 2) in patients mutated in U2AFT in

s . e N s

To establish the clinical utility of the combination of the
mutational profile and the ex vivo drug activity data to predict
response to treatment, as well as establishing a patient risk
stratification score.

Sensitive Resistance

On left, box plots of AUCnorm values focuses on sensitive patients in selected drug-gene pairs. Mutated
patients in KMT2A (red) have greater sensitivity to idarubicin (A) with a median AUCnorm of 40.12 vs.
7.78 (p=0.001, n=74) and fludarabine (B) with a median AUCnom of 38.45 vs. 12.16 (p=0.044, n=73)
regarding non-mutated patients in KMT2A (green). Mutated patients in FLT3-ITD (red) are more
sensitive to daunorubicin (C) with an AUCnorm median of 35.88 vs. 9.85 (p=0.007, n=48) regarding non-
mutated patients in FLT3-ITD (green). Patients mutated in FLT3-SNV (red) have a higher sensitivity to
6-thioguanine (D) with a mean AUCnorm of 39.6 vs. 9.69 (p=0.044, n=24) regarding non-mutated
patients in FLT3-SNV (green). Patients mutated in NPM1 (red) have greater sensitivity to mitoxantrone
(E) with an AUCnorm median of 42.58 vs. 14.29 (p=0.029, n=49) and amsacrine (F) with a mean AUCnorm
of 57.20 vs. 26.22 (p=0.031; n=29) compared to patients not mutated in NPM1 (green).

On right, box plots of AUChorm values focuses on resistant patients in selected drug-gene pairs.
Patients mutated in TP53 (red) have lower sensitivity to fludarabine (G) with an AUCnorm median of
26.97 vs. 52.36; (p=0.044, n=73) and mitoxantrone (H) with a mean AUCnorm of 37.43 vs. 90.83
(p=0.045; n=49) with respect to patients not mutated in TP53 (green). Patients mutated in U2AF1
(red) have lower sensitivity to amsacrine (1) with an AUChom median of 33.77 vs. 70.33 (p=0.032,
n=29) and 6-thioguanine (J) with a median AUCnorm of 22.43 vs. 89.22 (p=0.047; n=27) with respect to
patients not mutated in U2AF1 (green). Patients mutated in IDH2 have lower sensitivity cytarabine (K)
with AUCnorm median of 19.19 vs. 56.80 (p=0.049; n=74) compared to patients not mutated in IDH2.
Patients mutated in EPOR have lower sensitivity to cytarabine (L) with a median AUCnom of 19.48 vs.
57.20 (p=0.043; n=74) with respect to patients not mutated in EPOR.

amsacrine and 6-thioguanine assays; 3) patients mutated in
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Figure 2. Drug response profile, mutational

profile and clinical features connection

On left, drug response profile representing by

heatmap that showed level of response to 10

drugs through AUCnomvalues. Ex vivo samples

from AML patients at diagnosis (rows) and

drugs (columns) were ordered according to

level of response. On top, represented

clustering drugs grouped by mechanism of

action. On left, represented patients clustering

grouped by drug response in 3 groups: multi-

sensitive, neutral and multi-resistance. The

level of response was graduate from 0 to 100,

as legend is indicated.

On right, mutational and clinical features of

AML patients at diagnosis (rows) representing

by integrated table data. 17 recurrent genes

are showed, as well as number of mutations

(No.Mut), AML type (dark-blue represented

secondary AML from therapy: t-AML; light blue

secondary AML from SMD: s-AML; blank de

novo), prognosis group by ELN-2010 criteria

(drack green represented adverse group, light

green  favourable group and  blank

group), induction therapy

(orange represented Fluga scheme and blank

3+7 scheme), induction clinical response

(drack purple represented resistance and light

purple partial remission-PR), relapse, follow-up

of disease free survival (DFS) in months, death

and follow-up of overall survival (OS).

Mutation analysis in cytarabine assays.
High individual variability in sensitivity with the ex vivo assays
‘MATERIALS & METHODS ‘ for each drug tested was detected. A significant multi-
Bone marrow and peripheral N [ r(-eslstantA(MR) pattern, ‘c‘Ia‘ssﬁylng samples that showed
blood from 190 newly — w g | oo f-)lthef’_reystance or slensm\{lty to _most drugs tested,‘was
diagnosed AML patients Genter e | e | identified by no-supervised hierarchical clustering test (Figure ——
were included in the NGS W— srassn | ssaos 2). Interestingly, patients with MR pattern were found to have [L——=
study, of which 74 were also Blass s dagnosts| % medin Gange | 6549%) | 670099 significantly lower rates of OS versus rest of patients (HR - ;
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esponse to Induction PR 14 . . .
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calculated according to the| i e, ey on s v e o the presence of one or more mutations in these genes (Mut* || 5 e o o s the
Kaplan-Meier ‘method and e ior Srnmmsnen Ui WM DAY | g MR- HR:4.18; p=0.0004), ex vivo MR pattern (Mut-& MR*; || 3 .. i 242, KIT2A, U24F1 and/or TPS3
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NCTO1700413, NCTO2006004, NCTOD4G4217, NCTO2607059, NCTO1041040 and obtained, improving the stratification ability of each variable ollow-up time (Months)
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CONCLUSIONS

The combination of pharmacological and
mutational profiles represents a powerful tool to
improve AML patients stratification and could help
to select the most suitable treatment for each
patient.
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