Monitoraggio dinamico delle mutazioni di
KRAS nel cfDNA e risposta alla terapia
sistemica in pazienti con neoplasie
polmonari

Stefano Indraccolo
Istituto Oncologico Veneto-IRCCS, Padova

Roma - February 22" 2019



* In most lung cancer patients, limited information about genetic alterations in tumor
cells at relapse is available

* Genetic characterization of tumor DNA can disclose important therapeutic clues
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Mutation found: Ct Control mix Ct mut Delta Ct Time from drawing  Ct Control mix Ct mut Delta Ct

E104 non mut 28,65 / / 6d 27,44 / /
E106 ex 19 del 27,61 30,59 2,98 6d 24,91 29,81 4,9
E110 L858R 27,26 27,51 0,25 2d 27,7 27,66 -0,04

S768I 26,61 -0,65 26,7 -1
P12 ex 19 del 25,75 27,67 1,91 od 28,58 29,54 1,96
P16 ex 19 del 27,64 26,03 1,61 6d 27,28 28,05 0,77

1790 31,13 3,49 32,69 5,41
E109 non mut 27,61 / / 2d 28,08 / /




Identification of EGFR exon 19 del / L858R mutations

44.4% (44/99)

55.5% (55/99)

Identification of T790M mutation in PD patients

42% (13/31)

56% (17/31)

** cut-off recommended: 3 single positive droplets




Channel 1 Amplitude

Patient #54: EGFR exon 21 (L858R) mutation detected in tissue at diagnosis
Mutation NOT detected in cfDNA by real-time PCR (Diatech easy EGFR kit)
Mutation detected in cfDNA by ddPCR (variant allele fraction VAF=0.33%)
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Patients negative for EGFR testing on plasma, undergoing clinical progression

Repeated samples (n=35) 60%(21/35)

20% (7/35)

20% (7/35)
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* EGFR cfDNA testing is a routine assay in molecular diagnostics

» Sensitivity of available CE IVD assays is about 0.5% mutated allele in cfDNA
* Analytical validity is “55% and needs to be improved

* Repeated cfDNA testing can lead to detection of occult mutations

* Clinical utility of EGFR mutation detection in cfDNA demonstrated (Osimertinib)




BACKGROUND
Non-oncogene addicted NSCLC

Immune Checkpoint Inhibitors (ICIs) have changed clinical perspective

- PD-L1 is a marker for selecting patients for first-line IClI monotherapy (pembrolizumab, = 50%)

- Combination treatment (chemotherapy plus ICIs) demonstrated to be superior to chemotherapy in first-line setting

(independently of PD-L1)

- Duration of clinical benefit from ICls is highly heterogeneous and detrimental effects have been described

Reck M et al, NEJM 2016; Gandhi L et al, NEJM 2018; Socinski SA et al, NEJM 2018; Paz-Ares L et al, ASCO 2018

Liquid biopsy: potentialities
- Prompt detection of tumor genetic alterations

- Dynamic monitoring of tumor burden

- Insights on tumor heterogeneity
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AIM of the MAGIC-1 study

- To assess the validity of liquid biopsy in clinical practice for
non oncogene addicted NSCLC

primary end-point: sensitivity in plasma at baseline for KRAS mutations

- To investigate the predictive role of longitudinal analysis of sentinel
mutations in plasma



MAGIC study: Monitoring Advanced NSCLC through plasma Genotyping:
Clinical feasibility and application- Validation 1- Methods

Genetic screening-
(tissue-Sequenom MassARRAY®/NGS)

v

Detection and quantification
of specific genetic alterations
(plasma-ddPCR/NGS)
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Prospective enrolment of advanced NSCLC patients consecutively treated with chemotherapy or ICls (January 2017-

April 2018) and tissue genotyping

KRAS-mutated patients (in tissue): relative quantification of KRAS mutation in plasma by using ddPCR and evaluation of

fractional abundance of mutated allele (MAFA)

Assessment of sensitivity of KRAS mutation in plasma at baseline

Association of KRAS mutation in plasma at baseline and during treatment with outcome: radiological response
(RECIST v1.1), progression-free survival (PFS), overall survival (OS)



BASELINE LIQUID BIOPSY: RESULTS

162 patients enrolled The presence of KRAS mutation in plasma at baseline:
(EGFR-ALK-ROS1 wt)
N7 - Was not associated with tumor burden
87 tested in tissue
7 - Was not statistically associated with outcome
44 positive in tissue (trend for worse outcome)
* Progression Free Survival Overal.l Survival
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o : 8 .19 p=0.3514 g 0o p=0.
19/4(;2 poiltlve in plasma S S
(45%; 95%Cl: 29.8-61.3) E 3
; 0.251 ; 0.25 1
? 0.00 ‘ ’ 0.00 _
0 3 6 9 12 15 18 0 3 6 9 12 15 18
) Time (Months) ) Time (Months)
Number at risk Number at risk
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LONGITUDINAL EVALUATION OF KRAS MUTATION IN PLASMA

The presence of KRAS mutation at T2 predicts the risk for PD as best radiological response

OoDDS

PROGRESSIVE . Adjusted” o
DISEASE RATIO 95%Cl p-value AUC OR (PD) 95%Cl  p-value
(OR)
Mutatlc?n T1 No 926 1 1
(baseline)
Yes 11/21 2.1 0.7-6.2 0.1602 0.59 1.9 0.6-5.9 0.2919
. 7-6. . 0.40.7) . B-5. .
Mutation T2 No 6123 1 1
(3+1 weeks)
Yes 11/20 35 1.2-10.0 0.0189 0.65 4.1 1.3-13.1  0.0179
. .2-10. . (050.8) . 3-13. .
Mutation T3 No 4% 1 1
(12£2 weeks)
Yes 914 10.4 2.2-450 0.0033 0.75 10.9 2.0-60.6  0.0064
. 2-45. . (0.6:0.9) . .0-60. .

*smoking and number of metastatic sites



LONGITUDINAL EVALUATION OF KRAS MUTATION

Survival probability

The presence of KRAS mutation
at T3 (w12=2)
and its increase T1-T3 (A) | ©
predict worse outcome
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LONGITUDINAL EVALUATION OF KRAS MUTATION AND IMMUNOTHERAPY

Progression Free Survival
Mutation at T3
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The presence of KRAS mutation at T3
(W12=+2)
and its increase T1-T3 (4)
predict worse PFS



LONGITUDINAL EVALUATION OF KRAS MUTATION AND IMMUNOTHERAPY
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LONGITUDINAL EVALUATION OF KRAS MUTATION
AND IMMUNOTHERAPY: HYPER-PROGRESSION
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CONCLUSIONS

Baseline KRAS mutation in plasma was not statistically associated with outcome

KRAS mutation detected after 341 weeks from the start of treatment
predicts radiological response

KRAS mutation detected at T3 (12%2 weeks) predicts shorter PFS

Increase in fractional abundance of KRAS mutation from baseline to T3
(122 weeks) predicts shorter PFS and OS



PERSPECTIVES

- More frequent monitoring in plasma to assess the best timing to predict long-
term clinical benefit

- Ongoing ddPCR and NGS analysis to confirm the results by analysing other
“sentinel mutations” in plasma

- Ongoing expansion cohort in ICls treated patients to confirm the predictive value
of dynamic analysis of sentinel mutations in plasma and potential application in
predicting hyper-progression

- Clinical utility: exploitation of dynamic KRAS mutation levels in cfDNA for patient
stratification purposes (ICls versus ICIs/CT)
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