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• Rebiopsy means to biopsy after cancer progression on initial therapy.

• Not the same concept as repeated biopsy → an initial biopsy was not adequate for 
histologic or molecular diagnosis. 

• Several molecular alterations have been discovered with effective targeted 
therapies but with final progressive disease. 

Introduction

http://melbournemelanomaproject.com/


The importance of rebiopsy
To discover the mechanisms of resistance in patients with
driver mutations and to develop more effective treatments

• EGFR-TKI

To administer the best treatment based on the rebiopsy
findings

To improve survival of our patients

• Better Quality of life

• Less toxicity
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Scenarios for rebiopsy

1. Patients with known genetic alterations.

2. Clinical trial setting → biomarker analysis after progressive disease 

• Not all samples are valid for rebiopsy.

- Biopsy is generally preferred 

- Cytology / cell block might not be useful ( IHQ, …)

• Rebiopsies need a multidisciplinary approach to choose the more 

appropriate lesion for rebiopsy.

• Medical oncologists must explain the need for rebiopsies to their 

colleagues.



Patients with known genetic alterations

• All patients will develop resistance to TKI 
→ Rebiopsy to detect acquired
resistance mechanism.
– Tissue biopsies to detect driver or AR 

mutations → NGS platforms. 

– Liquid biopsies (NGS): T790M and are being 
studied in other contexts.



• All patients will develop resistance to EGFR-TKI

Patients with EGFR mutation in NSCLC

T790M: RESISTANCE MUTATION

• Substitution at position 790 from a Threonine to a Methionine in exon 20.

• 50% - 60% of EGFR mutant with AR to EGFR-TKI.

Wu and Shih Molecular Cancer (2018) 17:38; Stewart Transl Lung Cancer Res 2015;4(1):67-81 



N Engl J Med 2005;352:786-92

T790M



REBIOPSY TO DETECT T790M AFTER PROGRESSION TO EGFR-TKI

Lancet Oncol 2016



Lancet Oncol 2016



NEJM 2017



To determine T790M is not always easy
CLINICAL HISTORY
• 71-y woman, never smoker. Stage IV NSCLC with Ex19del EGFR mutation.
• PD after 1st gen EGFR-TKI and Chemotherapy.
• Lung biopsy with Bronchoscopy could not determine EGFR mutation status.
• Pleural biopsy with VATS→ Exon 19 del & Exon 20 T790M
• Osimertinib 80 mg from 8/2014 (AURA2 Trial)
• Clinical benefit from the first week, partial response, still on treatment (2/2019).



To determine T790M is not always easy
CLINICAL HISTORY
• 69-y woman, never smoker. Stage IV NSCLC with Ex19del EGFR mutation.
• Progression after 1st gen EGFR-TKI with adrenal met as unique accessible lesion 

to rebiopsy.
• 5/2014 Right Suprarenalectomy→ Exon 19 del & Exon 20 T790M
• Osimertinib 80 mg from 6/2014 (AURA 2 Trial)
• Complete response, still on treatment (2/2019)



Liquid biopsy



Factors that may influence sensitivity and 
specificity of ctDNA detection 

Shedding vs. Non-shedding Inter-metastatic heterogeneity 

Jamal-Hanjani et al. CCR 2015;21:1258-66Sacher AG, et al. J Thorac Oncol 2017;12:1344-56

Stage

ES04.01. Ming S. Tsao, Princess Margaret Cancer Centre, Canada



Potential application of circulating tumor DNA

• Wan JCM, et al. Nat Rev Cancer 2017;17:223-8

1. Cancer early detection

2. Monitoring of minimal residual 

disease, tumor dynamics and 

recurrence

3. Estimation of tumor and mutation 

burden and for prognostication

4. Identification of driver mutations 

for targeted therapy

5. Identification of resistant mutation 

(mechanism) and real time 

assessment of evolution of 

resistance

6. Evaluation of early treatment 

response

ES04.01. Ming S. Tsao, Princess Margaret Cancer Centre, Canada



ES04.01. Ming S. Tsao, Princess Margaret Cancer Centre, Canada

T790M -
Plasma testing for 

T790M mutation

Acquired resistance 

to EGFR TKI

T790M +

Third gen. 

EGFR TKI

Alternate approach

• BRAF mutation

• MET amplification

• PIK3CA mutation

• Small cell 

transformation

• No known potential 

mechanism

Standard approach

Acquired resistance 

to EGFR TKI

Tumor re-biopsy for 

T790M mutation

T790M -T790M +

Chemo 

therapy
Third gen. 

EGFR TKI

2018 updated CAP/IASLC/AMP Guideline

Expert consensus opinions:

Cell-free plasma DNA methods can be used to
identify EGFR T790M mutations in patients who
responded then progress on EGFR TKI; testing of
tumor sample is recommended if the plasma
result is negative.

Lindeman NI, et al. J Thorac Oncol 2018; 13: 323-358 

Use of liquid biopsy for identification of resistant mutation and driver 

mutations for targeted therapy



ES04.01. Ming S. Tsao, Princess Margaret Cancer Centre, Canada Lindeman NI, et al. J Thorac Oncol 2018; 13: 323-358 

• Recommendation: In some clinical settings in which tissue is limited and/or insufficient for 
molecular testing, physicians may use a cfDNA assay to identify EGFR mutations. 

2018 updated CAP/IASLC/AMP Guideline 

Evidence demonstrated that, although positive EGFR testing results may effectively be used to guide 
therapy, undetected results should be confirmed with analysis of a tissue sample, if possible.

Use of liquid biopsy for identification of resistant mutation and driver 

mutations for targeted therapy



Long-term efficacy of osimertinib in T790M + only by ctDNA (without tissue 
information) has not been fully validated.

Objectives:
• % of patients with acquired ctDNA-T790M positive.
• OS of the overall advanced EGFR-mutant population, as well as, OS 
comparison for T790M positive vs. negative.

P2.13-24



And rebiopsies continue …
acquired resistance to Osimertinib



JAMA Oncol. 2015 October 1; 1(7): 982–984. 



AR to Osimertinib → role for liquid biopsies

• 22% had detectable C797S on PCR, all with detectable T790M.

• 48% had no detectable T790M in plasma → overgrowth of an alternate
resistance mechanism.

• Her-2 amplification

• MET amplification

• BRAF V600E mutation

Oxnard et al. J Thorac Oncol 2015; 10 (suppl 2): ORAL17.07



FLAURA TRIAL. 
Acquired alterations WITH OSIMERTINIB

BC.Cho, ESMO ASIA 2018

• Paired samples from baseline and at progression / discontinuation
• Plasma NGS (Guardanth Health)



ELIOS TRIAL

EGFR MUTATION
Basal biopsy OSIMERTINIB Second biopsy

PD

Phase 2 trial
N: 150 pts
Primary endpoint: to characterize % of genetic or proteomic markers at PD  



• All patients will develop resistance to EGFR-TKI

Patients with known EGFR mutations: Histology
transformation

HISTOLOGY TRASNFORMATION AS AR to EGFR-TKI

• Also described in ALK traslocation patients

Wu and Shih Molecular Cancer (2018) 17:38; Stewart Transl Lung Cancer Res 2015;4(1):67-81 



Patients with known ALK traslocations

I. Sullivan, Ther Adv Med Oncol 2016, Vol. 8(1) 32–47



WLCC 2018: Feasibility and clinical relevance of ALK- and ROS1-fusion variant detection using 

liquid biopsy in advanced NSCLC
Aurélie Swalduz1*, Laura Mezquita2*, Sandra Ortiz-Cuaran3, Cécile Jovelet2, Virginie Avrillon1, David Planchard2, Solène Marteau3,Gonzalo Recondo2, Séverine

Martinez3, Frank De Kievit4, Vincent Plagnol4, Karen Howarth4, Clive Morris4, Emma Green4, Luc Odier4, Ludovic Lacroix2, Pierre Fournel6, Etienne Rouleau2, Claire 

Tissot7, Caroline Caramella2, Stéphane Hominal8,Luc Friboulet2, Maurice Pérol1, Benjamin Besse2, Pierre Saintigny1

Inivata InVision Sequencing
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N: 128 advanced NSCLC (101 ALK, 27 ROS1)

• At diagnosis (TKI-naïve patients): sensitivity was 67% (n=18/27)1

• At progression: ctDNA fusion was detected in 47% of patients (n=47/100)

• 86.4% with thoracic and/or cerebral exclusive disease have non detectable ctDNA fusion.

• 92.4% of patients with detectable ctDNA fusions had diffuse metastatic disease.

• Less sensitive than tumor testing.

• Varies by disease site involvement.

• Varies naïve vs. TKI-refractory. 

• Complementary non-invasive tool in the management of 
NSCLC fusion-positive patients.



KEYNOTE-010 → PD-L1 after PD in a biopsy in 60% of pts
(Cytology not a valid sample).

PD-L1 status after first line CT. 



PD-L1 status after first line CT. 

Annals of Oncology 30: 281–289, 2019



Personal comments
• Rebiopsy is mandatory to understand resistance mechanisms and to develop future

therapeutic approaches & improve OS and QoL.

• Multidisciplinary approach is necessary to determine the more accessible lesion to rebiopsy.

• In a near future, liquid biopsies might displace tumor rebiopsies in some cases.

– Identification of resistant mutation and driver mutations (Negative results does not

exclude the presence of mutation).

– Need to validate in prospective trials.

– In the meantime, used if a tissue biopsy is not safe / feasible.

– Be aware of histological transformation




