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“I had an appointment to see the oncologist He 
informed me that I had primary lung cancer. It was a 
terrible shock – I had never smoked. I knew very 
little about lung cancer. I was told I couldn’t start 
treatment until my tissue had undergone genetic 
testing. I was informed that a molecular abnormality 
was more common in non-smokers and targeted 
treatments could really help. But I couldn’t have 
treatment until my genetic test results were back.

By now I was experiencing terrible back pain. I 
had an MRI for my back and brain and went on to 
have radiotherapy on my vertebrae. 

I was called back to see the oncologist 4 weeks 
after my initial consultation I was EGFR Positive. I 
could take a once-daily tabl) to control the disease.”

Julie, Patient with lung cancer



Targeted Treatments in NSCLC

Adapted from Thai et al., 2021

Targeting genetic aberrations / mutations in 
NSCLC:

EGFR 
ALK rearrangement 
ROS-1 fusion 

- MET ex14 / MET amp
NTRK fusion
BRAF V600E

- KRAS
RET fusion
HER2 insertion

More frequently observed in non-smokers

Blue = detected through IHC
Red = detected through NGS DNA / PCR
Green = Detected through NGS RNA / FISH



Impact of Clinical Practice Gaps on Treatment in NSCLC

Sadik et al. JCO 2022



Patient Pathway in Lung Cancer
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NHS Genomics Medicine Service

Genomics Medicine Service (GMS) aims to 
embed genomics into routine NHS care and 
develop a system to enable faster diagnoses 
and personalised treatments

Genomic Laboratory Hubs (GLH) are a 
network of 7 supra-regional labs responsible for 
co-ordinating consistent and equitable services 
for their region in accordance with the National 
Genomic Test Directory (Test Directory)

The Test Directory sets out the full set of 
genomic tests that are available and 
commissioned through the NHS



National Genomic Testing Directory
https://www.england.nhs.uk/publication/national-genomic-test-directories/ 

Clinical Indication Name Test Name Target Gene(s) 
[essential]

Test Scope Technology Further Eligibility Criteria Essential targets only

Multi-target NGS panel - small 
variant (EGFR, ALK, BRAF, 
KRAS, MET) 

EGFR, ALK, BRAF, 
KRAS p.(G12C), 
MET exon 14 
skipping

Small variant 
detection

Panel Generally non-squamous NSCLC should be analysed for the full gene 
panel, although there may be scenarios where clinicians wish to test other 
subtypes of NSCLC. 
Patients with squamous cell NSCLC should be tested for KRAS p.(G12C) 
and MET exon 14 skipping.

Multi-target NGS panel - 
structural variant (ROS1, RET, 
EML4-ALK, NTRK1, NTRK1, 
NTRK3, MET)

ROS1, RET, EML4-
ALK, NTRK1, 
NTRK2, NTRK3, 
MET 14 exon 
skipping

Structural variant 
detection

Panel Molecular assessment will aid diagnosis or management 
Generally non-squamous NSCLC should be analysed for the full gene 
panel, although there may be scenarios where clinicians wish to test other 
subtypes of NSCLC. 
Patients with squamous cell NSCLC should be tested for RET and NTRK 
gene fusions, and for MET exon 14 skipping. 

Multi-target NGS panel - copy 
number variant (MET)

MET Copy number variant 
detection to exon level 
resolution

Panel Molecular assessment will aid diagnosis or management

EGFR hotspot tumour EGFR Small variant 
detection

Simple targeted 
mutation testing

Usually non-squamous NSCLC although there may be scenarios where 
clinicians wish to test other subtypes of NSCLC e.g. unusual phenotype, 
eligible for tyrosine kinase inhibitor therapy, in rare cases where this cannot 
be delivered by panel testing.  NB. Will be subject to close audit

EGFR hotspot ctDNA EGFR Small variant 
detection

Simple targeted 
mutation testing

To be used for detection of activating EGFR mutations in ctDNA when 
biopsy unavailable and patient otherwise eligible for tyrosine kinase 
inhibitor therapy

ROS1 rearrangement FISH/RT-
PCR

ROS1 Structural variant 
detection

FISH/Simple targeted 
mutation testing 

Molecular assessment will aid diagnosis or management

RET rearrangement FISH/RT-
PC

RET Structural variant 
detection

FISH Molecular assessment will aid diagnosis or management

MET copy number FISH MET Copy number variant 
detection to 
genomewide 
resolution

FISH Molecular assessment will aid diagnosis or management

EML4-ALK FISH/RT-PCR EML4-ALK Structural variant 
detection

FISH/Simple targeted 
mutation testing 

Usually non-squamous NSCLC although there may be scenarios where 
clinicians wish to test other subtypes of NSCLC e.g. unusual phenotype, 
eligible for tyrosine kinase inhibitor therapy

ALK hotspot cDNA ALK Small variant 
detection

Simple targeted 
mutation testing 

Usually non-squamous NSCLC although there may be scenarios where 
clinicians wish to test other subtypes of NSCLC e.g. unusual phenotype, 
where knowledge of ALK mutations would alter management 

Non-Small Cell Lung Cancer
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Diagnose and treat >500 cases per year across 5 sites:
St Bartholomew’s Hospital
Royal London Hospital
Whipps Cross University Hospital
Newham University Hospital
Homerton University Hospital

Local Audit of patients with adenocarcinoma (2016 – 2022):
37.5% of patients have a KRAS mutation
18.9% had EGFR mutations

Barts Health NHS Trust



Our Experience

51
32 

16%

Had an informative sample88% 

Adeno
43%

Squamous
26%

Other
23%

Small Cell
8%

Demographics
16 (41%)Female

62 (26 - 92)Median Age

Performance Status

10 (27%)PS 0

18 (49%)PS 1

9 (24%)PS >= 2

2 (5%)Unknown

Smoking Status

9 (23%)Never Smokers

26 (67%)Smoker

4 (10%)Unknown

Of cases (5/32) identified additional genomic 
information ( 1 x METex14 and 1 x METamp
in SqCC and 3 x where insufficient material)

75% Cases (12/16) molecular results had 
clinically meaningful faster results 
through ctDNA

Patients with ctDNA samples

Patients with pathological diagnosis of stage IV 
lung cancer (3 benign / other cancers)



Local Data – A snapshot

10/32 (31%) cases of targetable:
EGFR L858R

EGFR Ex19del
EGFR G719A
EGFR S768I

EGFR Ex20ins
ERBB2 Ex20ins
KRAS G12C x 2

MET ex14
METamp
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ctDNA Biomarker Testing

Tissue Median 58 days (Range 32 – 112 days)
ct DNA Median 30 days (range 16 – 64 days)

Molecular 
Results (days 
from CT)

Genomics MDT



What are we learning?

Increased 
detection 

of 
targetable 
mutations

Expedited 
treatment 
for non-
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driven 
NSCLC

Improved 
genomic 
literacy

Experience 
in report 

interpretati
on

Logistics 
of 

additional 
testing

Integration 
of results 
to records

*NHSE forms changed to allow access with cfDNA result



T2b N3 M1c adenocarcinoma of the lung
PDL1 2% 

Before treatment

67-Y-F: Persistent cough
Ex-smoker (15 yrs)
PS 1 
PMx: Depression, 
Osteoarthritis

+ D0 CT demonstrated metastatic cancer
+ D8 ctDNA sent
+ D16 ctDNA report – KRAS G12D
+ D35 EBUS
+ D47 Pathological diagnosis of adenocarcinoma
+ D59 Started 1st line Pemetrexed / Pembrolizumab / Carboplatin
+ D70 Tissue molecular biomarker report



T2b N3 M1c adenocarcinoma of the lung
PDL1 2%

Before treatment

67-Y-F: Persistent cough
Ex-smoker (15 yrs)
PS 1 
PMx: Depression, 
Osteoarthritis

After 4 cycles



• 450 samples

• Cancer confirmed in 92%

• Overall detection rates for 
actionable mutations – 21.5%

Where next?

NHS England – ctDNA Transformation Pilot

Working with validated ctDNA providers –
700 suspected advanced NSCLC

Integrating ctDNA NGS in the NHS

Technology transfer project to integrate ctDNA
testing within NHS Genomic Medicine Service

• 1800 samples

• High throughput liquid biopsy testing 
facility established at the Royal 
Marsden offering ctDNA NGS testing 
across England
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*NHS England data



Local level data suggests improvements in patient pathways 
and experience

There are broader benefits outside the immediate pathway

Important logistic and organisational considerations to 
maximise benefits of the ctDNA pilots

Formal health economic review to be completed

Summary and Conclusions
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