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An ex vivo native environment precision medicine test shows high clinical correlation with responses to 
first line acute myeloid leukemia treatment
Julián Gorrochategui Guillén and Juan Ballesteros
Vivia Biotech, Spain

We have overcome the limitations of 40 years of ex vivo testing by developing a novel test (based on studying the ex vivo sensitivity 
to drugs) to predict the complete remission (CR) rates after induction chemotherapy with cytarabine (Ara-C) and idarubicin 

(Ida) in 1st line AML. This has been an observational clinical trial where bone marrow samples from de novo AML adult patients 
in Spanish PETHEMA centers were included. Whole marrow samples maintaining their native environment were incubated for 48 
hours in well plates containing Ara-C, Ida or their combination. Pharmacological responses are calculated using population models. 
Induction response was assessed according to the Cheson criteria (2003). Patients attaining a CR/CRi were classified as responders 
and the remaining as resistant. 390 patient samples were used to calculate the dose response curves synergism and 155 patients were 
used for clinical correlation. The strongest clinical predictors were the Area Under the Curve (AUC) of Ara-C (P=1.34E-05) and IDA 
(P=3.9E-05). The GAM models revealed a significant relationship (R2=0.45 and deviance explained=45%) between these predictors 
and higher probabilities of post-induction resistance. The test obtains a high specificity and positive protective value (95% and 83%) 
and a lower sensitivity (53%) with a general prediction of 83%. Interestingly, the 5 cases that the test identify as resistant but were 
clinically sensitive have high level of minimal residual disease. On the other hand, the test does not properly identify 22/155 that is 
clinically resistant and the test predicts as sensitive. This mismatched subgroup mimics the problems from molecular markers where 
a resistant clone present in a minority of leukemic cells cannot be detected yet drives the patient response. This novel test is able to 
predict the clinical response to Ida+Ara-C induction with overall correlation and predictive values of 83%, higher than ever achieved. 
Thus this novel test may be valuable information to guide 1st line patient therapy.
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