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A B S T R A C T   

Background: Molecular tumor profiling to identify oncogenic drivers and actionable mutations has a profound 
impact on how lung cancer is treated. Especially in the subgroup of non-small cell lung cancer (NSCLC), mo-
lecular testing for certain mutations is crucial in daily clinical practice and is recommended by international 
guidelines. To date, a standardized approach to identify druggable genetic alterations are lacking. We have 
developed and implemented a new diagnostic algorithm to harmonize the molecular testing of NSCLC. 
Patients and methods: In this retrospective analysis, we reviewed 119 patients diagnosed with NSCLC at the 
University Hospital Zurich. Tumor samples were analyzed using our standardized diagnostic algorithm: After the 
histological diagnosis was made, tissue samples were further analyzed by immunohistochemical stainings as well 
as the real-time PCR test Idylla™. Extracted DNA was further utilized for comprehensive genomic profiling 
(FoundationOne®CDx, F1CDx). 
Results: Out of the 119 patients were included in this study, 100 patients were diagnosed with non-squamous 
NSCLC (nsqNSCLC) and 19 with squamous NSCLC (sqNSCLC). The samples from the nsqNSCLC patients un-
derwent testing by Idylla™ and were evaluated by immunohistochemistry (IHC). F1CDx analysis was run on 67 
samples and 46 potentially actionable genomic alterations were detected. Ten patients received the indicated 
targeted treatment. The median time to test results was 4 days for the Idylla test, 5 days for IHC and 13 days for 
the F1CDx. 

Abbreviations: ALK, anaplastic lymphoma kinase; ATM, ataxia telangiectasia mutated; BRAF, v-raf murine sarcoma viral oncogene homolog B1; cDNA, com-
plementary DNA; CGP, comprehensive genomic profiling; CNV, copy number variants; ddPCR, digital droplet polymerase chain reaction; EGFR, epidermal growth 
factor receptor; ERBB2, Erb-B2 Receptor Tyrosine Kinase 2; ERBB3, Erb-B2 Receptor Tyrosine Kinase 3; F1CDx, FoundationOne®CDx; FANCA, Fanconi anaemia 
complementation group A; FFPE, formalin-fixed, paraffin embedded; FISH, fluoresence in-situ hybridization; ICI, immune checkpoint inhibitors; IHC, immunohis-
tochemistry; KRAS, Kristen rat sarcoma; LC, lung cancer; MTB, molecular tumor board; NDA, new drug application; NGS, next-generation sequencing; NRAS, 
neuroblastoma RAS viral oncogene homolog; NSCLC, non-small cell lung cancer; NTRK1, neurotrophic tyrosine kinase receptor 1; nsqNSCLC, non-squamous non- 
small cell lung cancer; OFA, Oncomine™ Focus Assay; PCR, polymerase chain reaction; PD-L1, programmed cell death 1 ligand 1; PIK3CA, phosphatidylinositol- 
4,5-bisphosphate 3-kinase catalytic subunit alpha; PTEN, Phosphatase and tensin homolog; RET, rearranged during transfection; RT-PCR, real-time polymerase chain 
reaction; ROS1, ROS Proto-Oncogene 1; SCLC, small cell lung cancer; SNV, single nucleotide variants; sqNSCLC, squamous non-small cell lung cancer; TC, tumor cell; 
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Conclusion: In patients with NSCLC, the implementation of a standardized molecular testing algorithm provided 
information on predictive markers for NSCLC within a few working days. The implementation of broader 
genomic profiling led to the identification of actionable targets, which would otherwise not have been 
discovered.   

1. Introduction 

The use of molecular tumor profiling and rational therapeutic 
decision-making based on oncogenic “driver” alterations in the tumor 
genome has revolutionized the way lung cancer (LC) is treated. Molec-
ular testing for single genes or comprehensive genomic profiling (CGP) 
has become an essential part of the diagnostic work-up and guides daily 
decision making for therapeutic management. International guidelines 
integrate up-front molecular profiling to sub-classify non-small cell lung 
cancer (NSCLC), and therapeutic algorithms are based on the identifi-
cation of actionable genomic alterations. Due to the broad number of 
therapeutically targetable gene alterations, genomic analysis of tumor 
tissue using next-generation sequencing (NGS) is recommended [1,2]. 
However, algorithms guiding optimal selection and sequence of testing 
assays in the clinic are still lacking, and molecular testing is performed 
in a heterogeneous way across centers [3]. Therefore, for optimal patient 
management, it is crucial to establish clear diagnostic paths with short 
turnaround time in routine diagnostics [4]. Multiple genomic testing 
panels, with a more limited to broader sequencing spectrum, can be 
implemented for tumor profiling. Distinct assays based on real-time PCR 
(RT-PCR), NGS or digital droplet PCR (ddPCR) are used in the clinical 
routine. RT-PCR methods amplify DNA or complementary DNA (cDNA) 
sequences using thermal cycling. This technique can detect the presence 
of single nucleotide variants (SNVs), fusions, deletions or changes in 
DNA methylation, in a time-efficient way [5]. However, broad simul-
taneous genomic testing with this method is not possible, since only 
limited nucleotide sequences can be screened at the same time. On the 
contrary, a simultaneous multiplexed testing can be provided with the 
use of NGS panels. The relevance of NGS analysis has been demonstrated 
in a study aiming to assess the rate of detection of actionable genomic 
alterations using a comprehensive NGS assay. In 26% of NSCLC patients 
previously classified as negative by a non-NGS-based test, actionable 
genomic alterations could be identified. In an additional 39% of pa-
tients, an alteration suitable for inclusion in a clinical trial was uncov-
ered [6]. In NSCLC specifically, the recent emergence of novel targeted 
treatments for EGFR exon 20 insertions makes the identification of these 
mutations paramount. Whereas direct sequencing techniques such as 
RT-PCR lead to a high rate of false negative results due to the limited 
coverage of the assay, NGS-based genetic testing is able to detect low 
frequency alterations as well as unknown mutations [7–9]. Additionally, 
less tumor tissue is required for NGS as compared to separate single-gene 
assays and is cost-effective [10]. On the other hand, despite the recent 
technical advances, turnaround time of broad sequencing panels is still 
considerably longer. In certain clinical instances, rapid diagnosis within 
days to allow early start of therapy is crucial for optimal patient man-
agement [11]. In particular, genomic alterations with approved targeted 
therapeutics in the first line setting need to be identified in rapid time. 
To address these issues, we have established and evaluated the use of a 
new algorithm for molecular analysis of tumor specimens from patients 
with NSCLC. This algorithm was developed with the aim to optimize the 
use of patients’ material, and to improve the turnaround time as well as 
to permit a homogenous evaluation of all NSCLC patients. Through this 
algorithm, we also evaluated the impact of comprehensive molecular 
testing on treatment decisions. 

2. Methods 

2.1. Patients 

We retrospectively collected and systematically reviewed the medi-
cal records of 100 consecutive patients with mostly advanced or recur-
rent non-squamous NSCLC (nsqNSCLC) as well as 19 patients with 
squamous NSCLC (sqNSCLC), who underwent oncological evaluation 
with the newly developed diagnostic algorithm at the University Hos-
pital Zurich (USZ) between April 2019 and January 2021. Our study was 
approved by the local ethics committee (KEZ-ZH-2021–00381) and was 
conducted in accordance with local laws and regulations. All included 
patients had signed the approved general informed consent form. 

2.2. Diagnostic lung algorithm 

As the first step, conventional immunohistochemical (IHC) stainings 
were performed in order to confirm the diagnosis of NSCLC and to 
categorize the sample into a histological subtype. After the histological 
diagnosis was made, the tissue samples were further analyzed through 
IHC staining, as well as molecular profiling (Fig. 1): For nsqNSCLC, the 
real-time PCR (RT-PCR) test Idylla™ was used to interrogate for specific 
hotspots alterations in EGFR, KRAS and BRAF. Simultaneously, IHC for 
PD-L1, ALK and ROS1 expression was performed. DNA was extracted for 
further comprehensive genomic profiling using the FoundationO-
ne®CDx (F1CDx) platform. If there was not enough DNA for this test (i.e. 
<50 ng), the Oncomine™ Focus Assay (OFA) was performed instead. For 
sqNSCLC, only IHC for determining the PD-L1 status was conducted 
(Fig. 1). 

2.3. Evaluation of ALK, ROS1 and PD-L1 expression by 
immunohistochemistry 

IHC for ALK was performed with the clone 5A4 (Leica, 1:5 dilution) 
and for ROS1 with the clone D4D6 (Cell signaling, 1:100 dilution), as a 
screening tool for potential molecular alterations [12,13]. PD-L1 status 
was assessed with the clone E1L3N (Cell signaling, 1:100 dilution). In 
cases of dubious interpretation (including cytological cell block speci-
mens), repetition with PD-L1 clone SP263 (Ventana, prediluted, pre-
treated 20 min) was performed. For ALK and ROS1 any homogeneous 
cytoplasmic positivity (additionally membranous for ROS1) in the 
tumor cells is considered positive. In doubtful cases (very low positivity 
or patchy positivity), a fluorescence in-situ hybridization (FISH) analysis 
with break apart probes (both Abbott Molecular) was added to confirm 
or exclude ALK and ROS1 translocations. PD-L1 was classified according 
to the recommended scoring system into tumor cell status (TC) 0–3 and 
immune cell status (IC) 0–3 subgroups [14,15]. 

2.4. Idylla™ testing 

The automated RT-PCR based Idylla™ test was used to investigate 
the mutational status of EGFR, KRAS and BRAF. To this end, 10 µm 
sections of formalin-fixed, paraffin embedded (FFPE) tumor tissue with 
a tumor cell content of at least 10% were analyzed. Within the Idylla 
console cell lysis, DNA extraction, allele-specific RT-PCR, data analysis 
and reporting was automatically performed within 2–3 h per gene [16]. 
Specifically, the Idylla™ EGFR Mutation Test covers 51 mutations in 
common hotspots of exons 18, 19, 20 and 21, including T790M. The 
Idylla™ KRAS Mutation Test covers 21 mutations in exons 2, 3 and 4, 
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and the Idylla™ NRAS-BRAF Mutation Test covers 5 mutations in the 
hotspot V600 of BRAF. 

2.5. Comprehensive Genomic Profiling 

Tumor DNA was extracted from FFPE diagnostic tissues and analyzed 
by the F1CDx assay. The F1CDx assay detects genomic alterations in a 
panel of 324 genes (all exons). In addition, the tumor mutational burden 
(TMB) and microsatellite status (stable or instable) are reported. For 
analysis, the Illumina® HiSeq 2500 platform is used, hybrid capture- 
selected libraries were sequenced (targeting >500x median coverage 
with >99% of exons). Sequence data were analyzed by a customized 
analysis pipeline designed to detect all classes of genomic alterations, 
including base substitutions, insertions/deletions (indels), genomic 
rearrangements (e.g. gene fusions), and copy number alterations (CNVs; 
i.e. gene amplifications and homozygous gene deletions). The threshold 
used in F1CDx for identifying a copy number amplification is 4 for 
ERBB2 and 6 for all other genes (FMI technical information sheet). 

The OncomineTM Focus Assay (OFA) panel interrogates 52 genes for 
the presence of mutations, small indels, CNVs and gene fusions. Since 
the latter is performed on RNA and the molecular profiling algorithm 
presented here is based on DNA only as input material, the fusion part of 
the OFA panel was not performed. Shortly, DNA was isolated using 
Maxwell 16 FFPE Plus LEV DNA Purification Kit (Promega, WI, US). The 
DNA concentration was measured with Qubit and 10 ng were used for 
NGS library preparation. Emulsion-PCR, enrichment and chip loading 
was carried out on the Ion Chef with the Ion 510&520&530 or 540 Kit. 
The S5 platform was used for sequencing with the Ion S5 Sequencing Kit. 
The protocols from Life Technologies / Thermo Fisher Scientific (MA, 
US) were followed in all steps. Alignment, variant calling and annotation 
is performed with the Ion Reporter software 5.14 workflow from 
Thermo Fisher Scientific (Oncomine Focus w2.6 – DNA - Single Sample; 

Filter chain: Oncomine 5% CI, CNV ploidy >= gain of 2 over normal). 

2.6. Molecular tumor board 

After obtaining the results of the F1CDx or the OFA panel testing, the 
results were presented and discussed at the multidisciplinary molecular 
tumor board, which takes place at our institution weekly (Step 3 Fig. 1). 
If actionable genomic alterations were detected, a suitable recommen-
dation based on available data concerning treatment was made. 

3. Results 

3.1. Patient characteristics 

A total of 100 patients with nsqNSCLC underwent molecular 
profiling following the diagnostic algorithm between April 1, 2019, and 
January 31, 2021 (Table 1). Thirty-six (36%) patients were female and 
sixty-four (64%) male, the median age at tumor tissue analysis was 66 
years (range 45–81 years). The majority of patients were diagnosed with 
the histological subtype of adenocarcinoma (83%). The other subtypes 
were adenosquamous (3%), adenoid cystic (3%), or other (13%) histo-
logical types. Eighty-seven patients (87%) were diagnosed with 
advanced stage nsqNSCLC at the time of analysis. The most frequently 
biopsied tumor location was the lung (47%), followed by lymph nodes 
(27%). Forty-three (43%) out of the 87 patients with advanced stage 
disease received a combination of chemotherapy and immunotherapy 
with immune checkpoint inhibitors (ICI) as a first-line treatment, 
reflecting current treatment guidelines [2]. Eight (8%) patients were 
treated with ICI alone (due to PD-L1 TC3) and eight (8%) patients with a 
molecularly targeted therapy. Twenty-eight (28%) patients received 
either chemotherapy alone (4%), chemotherapy with concomitant 
radiotherapy (2%), surgery alone (3%), radiotherapy alone (5%), best 

Fig. 1. : Diagnostic algorithm for molecular profiling of NSCLC tumors at the University Hospital Zürich. Abbreviations: ALK: anaplastic lymphoma kinase, EGFR: 
epidermal growth factor receptor, F1CDx: FoundationOne®CDx, IHC: immunohistochemistry, KRAS: Kirsten rat sarcoma, NSCLC: non-small cell lung cancer, OFA: 
OncomineTM Focus Assay, PD-L1: programmed cell death 1 ligand 1, ROS1: ROS Proto-Oncogene 1, SCLC: small cell lung cancer. 
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supportive care (11%) or were included in a clinical trial (3%). 
Following our lung algorithm, 19 patients with a squamous histology 

were evaluated between April 1, 2019 and February 28, 2020 (Table 2). 
The median age was 65 years (range 52–85 years), the majority were 

men (74%) with an advanced stage (79%) (stage IIIB-IV). Most of the 
tissue samples were obtained from the lung (47%), followed by lymph 
nodes (27%) and pleura (4%). 

3.2. Molecular profiling with the USZ lung algorithm 

All 100 tumors from patients with nsqNSCLC underwent RT-PCR 
with Idylla™ and were evaluated by IHC. Ninety-nine (99%) were 
stained by IHC for ALK protein expression. In 97 (97%) samples IHC was 
performed for ROS1, in 99 (99%) samples for PD-L1 expression. The 
F1CDx test was run on 67 (67%) patient samples. 

Out of the 33 (33%) patients who did not receive testing by F1CDx, 
15 (15%) had an oncogenic driver mutation identified through the 
previously performed Idylla™ or IHC tests. Six (6%) cases (out of these 
33) did not have enough DNA for the completion of F1CDx and under-
went analysis with the OFA panel. In ten (10%) patients (out of these 
33), the test was not performed because of lack of potential therapeutic 
consequences, e.g. patients refusing active treatment. In five (5%) pa-
tients, there was not enough material to conduct either F1CDx or OFA 
panel testing. In one case (1%), patient’s written consent for performing 
molecular testing was not obtained (Table 3). Concerning the group of 
sqNSCLC, PD-L1 expression was available in 17 out of 19 (89.5%) cases. 

3.3. Concordance between assays 

We aimed to evaluate the accordance between the results obtained 
by the different testing modalities. We could not find any mismatch 
between the findings of the RT-PCR with Idylla™ and the NGS either 
performed with the OFA panel or the F1CDx. 

3.4. Actionable genomic alterations and their detection method 

We were able to detect 46 (46%) potentially targetable genomic al-
terations with all the diagnostics performed. Among the 100 patients 
with nsqNSCLC, two (2%) ALK rearrangements were identified by IHC. 
Idylla™ test detected eight (8%) EGFR mutations, 11 (11%) KRAS p. 
G12C mutations and 1 (1%) BRAF mutation. F1CDx detected the other 
actionable mutations in MET, ERBB2, ERBB3, FGFR1, FGFR3, AKT2, 
NTRK1, ATM, FANCA, PTEN, RET, PIK3CA in 25 (25%) cases. Ten (10%) 
patients received targeted treatment matching the genomic alterations 
detected. Precisely, two patients were diagnosed with ALK-rearranged 
tumors by IHC as well as with OFA or F1CDx, respectively. Both patients 
with ALK-rearrangements received targeted treatments. Three (3%) tu-
mors with EGFR mutations detected by Idylla™ were confirmed with 
F1CDx; only F1CDx allowed to detect MET and NTRK alterations in four 
(4%) patients and 3 out of these 4 received targeted treatments 

Table 1 
Patient characteristics of the non-squamous NSCLC cohort (n = 100).  

Patient characteristics Number (%) 

Gender   

Female/Male 36 (36)/64 (64) 
Age   

Median 
Range 

66 
45–81 

Histology   

Adenocarcinoma 
Adenosquamous 
Adenoid cysitic 
Other 

83 (83) 
3 (3) 
1 (1) 
13 (13) 

Stage (at diagnosis)  
I/II/IIIA 

IIIB/IIIC/IV 
9/11/12, total 32 (32) 
5/0/63, total 68 (68) 

Stage (at analysis)   

I/II/IIIA 
IIIB/IIIC/IV 

3/5/5, total 13 (13) 
3/0/84, total 87 (87) 

Tissue used for analysis   

Lung 
Bone 
Brain 
Lymph node 
Pleura 
Pleural effusion 
Liver 
Oesophagus 
Soft Tissue 

47 (47) 
5 (5) 
10 (10) 
27 (27) 
4 (4) 
3 (3) 
1 (1) 
1 (1) 
2 (2) 

First line treatment for advanced stage 
Immunotherapy 
Chemo-Immunotherapy 
Targeted 
Other 

87 (87) 
8 (8) 
43 (43) 
8 (8) 
28 (28)  

Table 2 
Patient characteristics in the squamous-cell histology cohort (n = 19).  

Patient characteristics Number (%) 

Gender  
Female/Male 5 (26)/16 (74) 
Age  
Median 

Range 
65 
52–85 

Histology  
Squamous Cell Carcinoma 19 (100) 
Stage (at diagnosis)   

I/II/IIIA 
IIIB/ IV 

0/4/5, total 9 (47) 
2/8, total 10 (53) 

Stage (at analysis)   

I/II/IIIA 
IIIB/IIIC/ IV 

0/2/2, total 4 (21) 
3/0/12, total 15 (79) 

Tissue used for analysis   

Lung 
Liver 
Lymph node 
Pleura 

14 (73) 
1 (5) 
2 (11) 
2 (11) 

First line treatment advanced stage 
Immunotherapy 
Chemo-Immunotherapy 
Targeted 
Other 

15 (79) 
3 (15.7) 
5 (26.3) 
- 
7 (36.8)  

Table 3 
Molecular profiling assays performed in the cohort of non-squamous cell 
histology.  

Assay 
Total number of samples 
n = 100 

Number of samples 
analyzed 

Time to results median 
days 

IHC    5 
ALK  99 
ROS1  97 
PD-L1 

TC0 
TC1 
TC2 
TC3  

99 
28 
37 
15 
19 

IdyllaTM  100  4 
OFA  10  14 
F1CDx  67  13 

Abbreviations: ALK: anaplastic lymphoma kinase, F1CDx: FoundationOne®CDx, 
IHC: Immunohistochemistry, OFA: OncomineTM Focus Assay, PD-L1: Pro-
grammed cell death 1 ligand 1, ROS1: ROS Proto-Oncogene 1, TC: Tumor cells 
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(Table 4). Specifically, one NTRK1 fusion, one MET exon 14 skipping 
mutation, one rare MET mutation (p.D1128N) as well as one MET 
amplification were identified. 

3.5. Turnaround time for molecular testing 

The median time until availability of results was 4 days for the 
Idylla™ test and 5 days for the IHC (defined as the time from placing the 
order of the analysis until completion of report). These two tests were 
performed in parallel. The running time of the F1CDx test has a median 
of 13 days (defined as the time from when the patient signature and the 
FFPE material is available until completion of report). The median 
duration for testing by OFA panel to the report was to 14 days (defined 
as the time from placing the order of the analysis until completion of 
report). The turnaround time for each molecular test is described in 
Table 3. 

3.6. Evaluation of genomic profiling results at molecular tumor board 

All the patients assessed with the lung algorithm were discussed at 
the interdisciplinary tumor board for thoracic malignancies at the Uni-
versity Hospital Zurich. All patients who received further molecular 
profiling, either by OFA or F1CDx assay, were additionally discussed at 
our multidisciplinary molecular tumor board (MTB) within a median of 
8 days from the results of NGS testing to the day of MTB. 

4. Discussion 

The presence of alterations in EGFR, ALK, ROS1, BRAF, MET, RET, 
NTRK and very recently also KRAS p.G12C have relevant therapeutic 
implications for patients with NSCLC [17,18] and need fast identifica-
tion. Despite a certain consensus about which genes to test, different 
methods are used which might cause delay in molecular diagnosis. 
Therefore, we designed a diagnostic algorithm for systematic genotyp-
ing of patients with advanced or recurrent NSCLC. This algorithm has 
the advantage to minimize the interval between the diagnosis and the 
start of treatment and it guaranteed a homogenous evaluation of all 
cases. In this work, we illustrate the algorithm and analyze the molec-
ular profiling data generated from 100 patients with advanced 

nsqNSCLC as well as 19 sqNSCLC patients, treated at our institution 
between April 2019 and January 2021. The time to results for those 
alterations, which are fundamental for treatment decision in the 
first-line setting, were available within 5 working days. Some of the 
clinically most relevant genomic alterations in our cohort, uncovered 
only through NGS, (using either F1CDx or OFA assays), were MET mu-
tations, FGFR mutations/amplifications or ERBB2/3 amplification-
s/mutations/deletions. Moreover, the F1CDx allowed unraveling an 
NTRK fusion in one patient. Of note, in 67 NGS cases (F1CDx and OFA), 
25 potentially actionable genomic alterations were discovered only 
through this method, thus highlighting the clinical impact and advan-
tages of larger panels over single gene testing. Three out of these patients 
received molecularly targeted treatment, which would otherwise not 
have been possible, namely two patients with MET and one with NTRK1 
alterations. Considering the recent FDA and EMA approval for capma-
tinib, the drug is expected to be broader accessible for the treatment of 
MET exon 14 skipping mutations and MET amplifications. Following this 
development, it might be sensible to include testing for these alterations 
at an earlier step in the diagnostic algorithm. This might also be eval-
uated for the identification of NTRK fusions, although they are rare in 
NSCLC (<0.1%). At the time of diagnosis, there were no available tar-
geted treatments for patients with KRAS mutations. Currently, through 
the approval of sotorasib and the acceptance of a new drug application 
(NDA) for adagrasib by the FDA, the use of our algorithm might be 
crucial to screen patients who might benefit from these drugs as well in 
the near future. It also bears mentioning that new guidelines recommend 
NGS testing not only for nsqNSCLC but also for sqNSCLC as targeted 
therapies are approved in NSCLC irrespective of histological subtype 
[19]. This might be implemented in our algorithm in the future. 

The department of medical oncology and hematology and the 
department of pathology and molecular pathology cooperated to 
develop the diagnostic algorithm. The collaborative effort between the 
two institutions created a hub for molecular testing with established 
procedures for analysis of tumor samples. The applicability of the al-
gorithm is broad, as it can be performed on different diagnostic 
specimens. 

The fact that a sufficiently large tissue sample is required to perform 
NGS at a high success rate can pose a concern in NSCLC. In some pa-
tients, obtaining ample biopsy material is challenging due to the loca-
tion of the tumor or its metastases. In our cohort, F1CDx testing failed in 
six patients due to insufficient amount of DNA extracted. In five of these 
six samples, NGS could then be performed using the OFA panel instead. 

Here, data based on DNA sequencing has been discussed. However, a 
combinatorial approach of DNA- and RNA-based assays should be taken 
into consideration in the future, since gene rearrangements and gene 
fusions can be often detected with more precision using RNA-based 
methods. In particular, in patients with driver-gene negative DNA NGS 
results, a more precise analysis method can lead to better outcomes. For 
example, the detection of amplifications or novel variants in the EGFR 
gene might allow ameliorating prognosis [20,21]. It would be ideal to 
evaluate the impact of genomic testing on survival within a randomized 
trial but this would necessitate the access to the recommended drugs and 
is unfortunately not feasible worldwide [22]. 

Importantly, all patients undergoing NGS were systematically dis-
cussed at our institution’s multidisciplinary MTB, providing actualized 
evidence-based therapeutic recommendations. We envision that imple-
menting such an approach might be of fundamental use for the treat-
ment of patients with advanced NSCLC as well as for earlier stages. On 
the one side, most clinical trials adopting immunotherapy in the neo-
adjuvant setting, exclude patients with actionable alterations of EGFR 
and ALK. On the other side, neoadjuvant trials are already ongoing for 
patients whose tumors harbor such genetic alterations. In the adjuvant 
context, testing for EGFR is expected to become standard as the use of 
Osimertinib leads to a significant prolongation of disease free survival 
(DFS) in case of an EGFR-mutated tumor and PD-L1 is used to address 
the indication of Atezolizumab in the adjuvant setting [23,24]. 

Table 4 
Most relevant molecular alterations uncovered by the performed assays in the 
non-squamous cell histology cohort and targeted treatment received. A (-) 
means the gene was not found with the respective method.   

IHC Idylla OFA F1 Total Received targeted 
treatments 

ALK 2 - 1 1 2 2 (100%) 
EGFR - 8 5 3 8 5 (62.5%) 
MET - - - 3 3 2 (66.7%) 
ERBB2/ 

HER2 
- - 1 2 2 0 (0%) 

ERBB3 - - - 1 1 0 (0%) 
KRASp. 

G12C 
- 11 2 6 11 0 (0%) 

ROS1 - - - - - 0 (0%) 
FGFR1 - - - 4 4 0 (0%) 
FGFR3 - - - 1 1 0 (0%) 
AKT2 - - - 1 1 0 (0%) 
NTRK1 - - - 1 1 1 (100%) 
ATM - - - 2 2 0 (0%) 
FANCA - - - 1 1 0 (0%) 
PTEN - - - 4 4 0 (0%) 
RET - - - 2 2 0 (0%) 
ATR - - - - -  
NRAS - - - - -  
IDH1 - - - - -  
BRAF - 1 - 1 1 0 (0%) 
PIK3CA - - - 3 3 0 (0%) 
Total 2 20 3 36 46 10  
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Therefore, our algorithm is of potential use for all patients with NSCLC 
to permit timely access to the best possible treatment option with a re-
flex testing. 

5. Conclusion 

With our work, we show that early and systematic broad molecular 
profiling of advanced or recurrent NSCLC is feasible and has relevant 
therapeutic impact in the daily management of these patients. 
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