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Introduction: 
Somatic genotyping of DNA extracted from tissue/cytology samples is the current gold standard for detecting EGFR mutations in advanced non-small cell 

lung cancer (NSCLC) adenocarcinomas. Collection of plasma ctDNA provides a complementary, less invasive method of detecting EGFR mutations. We 

present a review of the North-West EGFR ctDNA service, highlighting the clinical utility of plasma ctDNA testing and the benefits of our current testing 

strategy, as illustrated by interesting cases. 

Methods: 
Between January 2017 and March 2018, treatment-naïve patients with non-squamous NSCLC and patients with progressive disease (PD) on EGFR-TKI 

therapy underwent EGFR mutation testing on plasma specimens. Plasma ctDNA samples were collected in Roche cell-free DNA tubes and analysed 

using the Roche Cobas assay v2 real-time PCR and an in-house droplet digital PCR assay as a reflex test, when appropriate for PD patients. 

Results: 
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Figure 1: Breakdown of samples received. 

Figure 3 illustrates our testing strategy for Clinical Progression cases. 

Reviewing the data from the number of samples analysed which fall in this 

category, we have concluded that the use of ddPCR allows the detection 

of an additional 7% T790M positive cases amongst the adequate samples, 

ie those where the primary mutation has been identified (Figure 4). 

Figure 3: Testing strategy for Clinical Progression cases 

Interesting cases highlighting important scenarios 

Case study 1: Benefits of ctDNA analysis when biopsy material is 

unavailable or inadequate  

Oct 2015 : Testing of a pathology sample with less than 10% neoplastic 

cell content failed.  

Subsequent testing of ctDNA detected the EGFR mutation L858R. 

Recommended treatment with EGFR-TKI therapy. 

Dec 2016: Patient had progressed on EGFR-TKI therapy. Testing of 

ctDNA only identified primary L858R mutation. 

Sept 2017: Additional ctDNA sample received for testing. Roche Cobas 

assay v2 real-time PCR detected only the primary L858R mutation. Reflex 

testing with in-house droplet digital PCR assay detected T790M (allelic 

fraction: 0.38%). Recommended treatment with third-generation EGFR-

TKI therapy.   

Case study 2: Limitations of ctDNA analysis   

Dec 2016: Testing of a pathology sample with 50% neoplastic cell content 

detected the EGFR mutation L858R. Recommended treatment with 

EGFR-TKI therapy. 

Jan 2018: Patient had progressed on EGFR-TKI therapy. ctDNA sample 

was inadequate for testing (no EGFR mutation identified). 

Apr 2018: Additional ctDNA sample received for testing. Only primary 

L858R mutation identified. 

May 2018: Pathology sample received after surgery in Apr 2018. Testing 

identified the primary L858R mutation and T790M. Recommended 

treatment with third-generation EGFR-TKI therapy.   

Case study 3: Advantages of expanding ctDNA testing to other 

services 

May 2017: ctDNA testing under Service Evaluation. EGFR L858R 

mutation detected. 

Aug 2017: Patient had progressed on EGFR-TKI therapy. Testing of 

ctDNA detected the primary EGFR L858R mutation.  

Subsequent testing of an additional ctDNA sample using our Somatic 

Cancer NGS panel detected the EGFR L858R mutation, as well as 

mutations in TP53 and PIK3CA. Mutations in PIK3CA have been detected 

in ~5% of EGFR mutation positive lung cancers with acquired resistance 

to EGFR-TKI therapy1. 

During this period, our centre participated in an EGFR ctDNA Service 

Evaluation study, alongside other regional centres. Reviewing the data 

from the treatment naïve samples we analysed, 22% of samples with no 

tissue result available were shown to be EGFR mutation positive. This 

highlights the potential benefits of ctDNA testing in cases where tissue 

biopsy is not an option. 

Figure 2: Breakdown of Treatment naïve cases received under the ctDNA Service Evaluation study. 
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Figure 4: Breakdown of results obtained for  Clinical Progression cases. 
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