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THERAPY
CONSIDERATIONS

CLINICALLY SIGNIFICANT MARKERS indicate clinical benefit or resistance/decreased response for 
therapy in this patient's tumor type based on FDA approval or professional guidelines. MARKERS WITH
POTENTIAL CLINICAL SIGNIFICANCE indicate possible clinical benefit based on emerging evidence in this 
patient's tumor type, including therapies with FDA priority, breakthrough, accelerated, or fast track 
designation, FDA approval in other tumor types, or as therapy selection criteria or drug targets in clinical 
trials. See THERAPY DETAILS for additional information about Marker Clinical Significance.

CLINICALLY SIGNIFICANT MARKERS

Clinical Benefit in this Patient's Tumor Type Sources

Negative: ALK fusion, EGFR

atezolizumab + bevacizumab + 
carboplatin + paclitaxel, 
atezolizumab + carboplatin + 
nab-paclitaxel, ipilimumab + 
nivolumab + platinum doublet 
therapy, pembrolizumab + 
pemetrexed + platinum 
chemotherapy

First line
FDA (Approved), 
NCCN

PD-L1 IHC (22C3) Positive

pembrolizumab First line
FDA (Approved), 
NCCN

pembrolizumab Subsequent line
FDA (Approved), 
NCCN

KRAS G12C sotorasib Subsequent line FDA (Approved)

Resistance/Decreased Response in this Patient's Tumor Type Sources

KRAS G12C
afatinib, dacomitinib, erlotinib, 
gefitinib, osimertinib

Per NCCN, mutations in 
KRAS have been associated 
with reduced 
responsiveness to EGFR TKI 
therapy.

NCCN

MARKERS WITH POTENTIAL CLINICAL SIGNIFICANCE

Emerging Clinical Benefit in this Patient's Tumor Type
No marker-directed targeted therapies or immunotherapies with sufficient emerging evidence of clinical benefit in this 
patient's tumor type were identified.

Clinical Benefit in Other Tumor Types
No marker-directed targeted therapies or immunotherapies with sufficient evidence of clinical benefit in other tumor 
types were identified.

Clinical Trial Markers for this Patient
ADORA2A (RNA-Seq) 

High
BTLA (RNA-Seq) High

CD137 (RNA-Seq) 
High

CD27 (RNA-Seq) High CD39 (RNA-Seq) High
 

1 clinical trial 1 clinical trial 2 clinical trials 1 clinical trial 1 clinical trial  

CD4 (RNA-Seq) High
CSF1R (RNA-Seq) 

High
KRAS G12C LAG3 (RNA-Seq) High

NECTIN2 (RNA-Seq) 
High

 

1 clinical trial 1 clinical trial 11 clinical trials 3 clinical trials 1 clinical trial  
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PD-L1 IHC (22C3) 
Positive

TIGIT (RNA-Seq) High TIM3 (RNA-Seq) High TLR8 (RNA-Seq) High
  

3 clinical trials 1 clinical trial 2 clinical trials 2 clinical trials   

Genomic Variants with No Matched Therapies
No approved therapies or clinical trials identified for this patient

No clinically significant or potentially clinically significant genomic variants without matched therapies or clinical trials 
were identified.
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MARKER DETAILS

MARKER DETAILS provide additional information about genomic variants and immune markers identified 
by next generation sequencing (NGS), including mutations (substitutions, insertions, deletions, indels) 
identified by sequencing full coding exonic regions and intron/exon junctions, copy number alterations 
(gains and losses), and fusions/splice variants, as well as tumor mutational burden (TMB), microsatellite 
instability (MSI), and immune gene expression profiling.

Mutations
Gene Alteration Location VAF ClinVar Transcript ID Type Pathway

KRAS c.34G>T
p.G12C

exon 2 3.7% Pathogenic
/Likely 

pathogenic

NM_004985.3 Substitution - 
Missense

MAP kinase 
signaling

KRAS, KRAS proto-oncogene, GTPase, is a member of the small GTPase superfamily that when bound to GTP interacts with signaling molecules that 
regulate cell activities such as proliferation, differentiation, apoptosis and cell migration (PMID: ). Additionally, KRAS is a key regulator of 23622131
the MAPK, PI3K/AKT/mTOR pathways (PMID: ; PMID: ). KRAS G12C is a hotspot mutation that lies within a GTP-binding 23622131 31649840
region of the Kras protein (UniProt.org). G12C results in decreased Kras GTPase activity and activation of downstream signaling in cell culture and 
mouse models (  , ).PMID: 26037647 PMID: 16051643 PMID: 23455880
 

Copy Number Alterations
No clinically significant or potentially clinically significant copy loss or gain alterations were identified for this patient.

Fusions/Splice Variants
No clinically significant or potentially clinically significant fusion or splice variants were identified for this patient.
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Tumor Mutational Burden (TMB)
The Tumor Mutational Burden (TMB) for this specimen is 0.7 mut/Mb (Not High)
Tumor mutational burden (TMB) measures the number of non-germline synonymous and non-synonymous mutations per megabase of DNA. TMB 
is considered a surrogate for neoantigen load and immunogenicity in cancer.

Microsatellite Instability (MSI)
This specimen is microsatellite stable (MS-Stable)
Microsatellite Instability (MSI) is measured by analyzing 130 potential targeted microsatellites for evidence of instability. MSI is a condition of 
genetic hypermutability that generates excessive amounts of short insertion/deletion mutations in the genome.

Immune Gene Expression
Immune gene expression by RNA sequencing is measured relative to a reference population as either 
the % of the reference population with normalized reads per million (nRPM) less than the nRPM for 
that marker (% Rank), or as an absolute value indicating a positive or negative result (nRPM reads).

Low (< 25) 
Moderate (25-74) 
High (  75)≥

Positive (  20) ≥
Negative (< 20)

T-cell priming  T-cell trafficking  T-cell infiltration  T-cell recognition  Killing cancer cells  Cancer testis 
antigens

Interaction of stimulatory 
receptors and ligands 

required to prime T-cells 
and infiltrate the tumor

 Cytokines/chemokines 
released in the stroma 
and vessels that drive 

movement of T-cells to 
the tumor

 
Expression of immune 

activation within the 
tumor microenvironment

 Interaction of checkpoint 
receptors and ligands 
that inhibit T-cells to 

initiate cancer cell death

 
Inhibit activated T-cells 
from killing cancer cells

 
Immunogenic tumor 

antigens

Marker % Rank
CD137 97
CD27 85
CD28 70
CD40 63

CD40LG 89
CD80 87
CD86 65
GITR 53

GZMB 97
ICOS 80

ICOSLG 20
IFNG 93

OX-40L 58
OX40 68
TBX21 87

 Marker % Rank
CXCL10 90
CXCR6 97
DDX58 90
GATA3 41

IL10 77
IL1B 53
MX1 53

STAT1 92
TGFB1 93
TLR7 69
TLR8 79
TLR9 90
TNF 78

  
  

 Marker % Rank
CD2 95

CD20 91
CD3 94
CD4 94
CD8 93

FOXP3 84
KLRD1 88

SLAMF4 98
  
  
  
  
  
  
  

 Marker % Rank
BTLA 82

CTLA4 51
LAG3 82

NECTIN2 78
PD-1 85
PD-L1 82
PD-L2 78
PVR 11

TIGIT 96
TIM3 78

TNFRSF14 30
VISTA 53

  
  
  

 Marker % Rank
ADORA2A 87

CCL2 83
CCR2 89

CD163 96
CD38 99
CD39 79
CD68 83
CSF1R 89
CXCR2 68
IDO1 81

  
  
  
  
  

 Marker Result
LAGE1A negative
MAGEA1 negative
MAGEA3 negative
MAGEA4 negative
NY-ESO-1 negative

SSX2 negative
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THERAPY DETAILS
& CLINICAL TRIALS

THERAPY DETAILS provide select evidence of 
marker clinical significance for therapeutic response.
CLINICAL TRIALS are matched for tested marker 
results, patient demographics, tumor histology and 
location within 200 miles of the patient/provider. 
Clinical trials are prioritized by proximity to the patient
/provider and later trial phase. This is not a 
comprehensive list of all published efficacy data and 
clinical trials. Information is current as of  
as described in the OmniSeq Knowledgebase®. For 
up to date information regarding available clinical 
trials, please see www.clinicaltrials.gov

Marker Clinical Significance
 FDA-approved or professional guideline-IA

indicated therapies in the tested tumor type

 Well-powered clinical studies with expert IB

consensus in the tested tumor type

 FDA-approved therapies for other tumor IIC
types or clinical trial inclusion criteria for the 
tested tumor type

 Plausible therapeutic significance with IID
some evidence in the tested tumor type

KRAS G12C

sotorasib

FDA APPROVED: FDA approved for KRAS G12C-mutated locally advanced or metastatic NSCLC after at least one 
prior systemic therapy.

 The FDA approval for sotorasib was supported by data from the single-arm, open-CLINICAL SIGNIFICANCE (IA):
label, phase-I/II trial CodeBreaK 100 (NCT03600883; PMIDs: 32540954 and 33547148). CodeBreaK 100 
demonstrated that subsequent-line sotorasib had an ORR of 30% (CR, 2% (2/124); PR, 28% (35/124)) in patients 
with locally advanced or metastatic NSCLC with KRAS G12C. The co-primary endpoint was median DOR (10 mo.).

NCT03600883 A Phase 1/2, Study Evaluating the Safety, Tolerability, PK, and 
Efficacy of AMG 510 in Subjects With Solid Tumors With a Specific 
KRAS Mutation (CodeBreaK 100)

Phase 1
/Phase 2

Indianapolis, IN

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

afatinib

NCCN UNCERTAIN BENEFIT: Per NCCN, mutations in KRAS have been associated with reduced responsiveness to 
EGFR TKI therapy.

 In a preclinical study, a lung adenocarcinoma patient-derived xenograft (PDX) model CLINICAL SIGNIFICANCE (IA):
was sensitive to treatment with Gilotrif (afatinib), demonstrating inhibition of tumor growth (PMID: ).29925635

dacomitinib
NCCN UNCERTAIN BENEFIT: Per NCCN, mutations in KRAS have been associated with reduced responsiveness to 
EGFR TKI therapy.

 Marker is in an FDA approval or professional guideline.CLINICAL SIGNIFICANCE (IA):

erlotinib

NCCN UNCERTAIN BENEFIT: Per NCCN, mutations in KRAS have been associated with reduced responsiveness to 
EGFR TKI therapy.

 In a Phase II trial (BATTLE-2), Tarceva (erlotinib) treatment resulted in comparable 8-CLINICAL SIGNIFICANCE (IA):
week disease control rate in KRAS wild-type (36%, 5/14) and KRAS mutated (20%, 1/5) patients with advanced non-
small cell lung carcinoma (PMID: ; NCT01248247).27480147

gefitinib

NCCN UNCERTAIN BENEFIT: Per NCCN, mutations in KRAS have been associated with reduced responsiveness to 
EGFR TKI therapy.

 In a clinical study, KRAS codon 12 or 13 mutations were correlated with a lack of CLINICAL SIGNIFICANCE (IA):
response to Iressa (gefitinib) in patients with lung adenocarcinoma (PMID: ).15696205

osimertinib
NCCN UNCERTAIN BENEFIT: Per NCCN, mutations in KRAS have been associated with reduced responsiveness to 
EGFR TKI therapy.

 Marker is in an FDA approval or professional guideline.CLINICAL SIGNIFICANCE (IA):

MRTX849

MRTX849 MRTX849 covalently binds to and stabilizes GDP-bound KRAS G12C, therefore prevents KRAS 
downstream signaling, resulting in tumor growth inhibition (PMID: ).31658955

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04685135 Phase 3 Study of MRTX849 vs Docetaxel in Patients With 
Advanced Non-Small Cell Lung Cancer With KRAS G12C Mutation

Phase 3 Arlington 
Heights, IL

NCT03785249 Phase 1/2 Study of MRTX849 in Patients With Cancer Having a 
KRAS G12C Mutation KRYSTAL-1

Phase 1
/Phase 2

Niles, ILSam
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(anti-PD-1 antibody or 
anti-PD-L1 antibody) + 

sotorasib

ANTI-PD-1 ANTIBODY Limited information is currently available on this drug.  Limited ANTI-PD-L1 ANTIBODY
information is currently available on this drug.

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT03600883 A Phase 1/2, Study Evaluating the Safety, Tolerability, PK, and 
Efficacy of AMG 510 in Subjects With Solid Tumors With a Specific 
KRAS Mutation (CodeBreaK 100)

Phase 1
/Phase 2

Indianapolis, IN

sotorasib + midazolam

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. 

NCT03600883 A Phase 1/2, Study Evaluating the Safety, Tolerability, PK, and 
Efficacy of AMG 510 in Subjects With Solid Tumors With a Specific 
KRAS Mutation (CodeBreaK 100)

Phase 1
/Phase 2

Indianapolis, IN

MRTX849 + TNO155

TNO155 TNO155 is an inhibitor of PTPN11 (SHP2), which potentially blocks SHP2 signaling, thereby inhibiting 
activation of the MAPK pathway and subsequent cell growth (NCI Drug Dictionary).  MRTX849 covalently MRTX849
binds to and stabilizes GDP-bound KRAS G12C, therefore prevents KRAS downstream signaling, resulting in tumor 
growth inhibition (PMID: ).31658955

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04330664 Phase 1/2 Study in Patients With Cancer Having a KRAS G12C 
Mutation KRYSTAL 2

Phase 1
/Phase 2

Saint Louis, MO

VS-6766

VS-6766 Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04620330 A Study of VS-6766 v. VS-6766 + Defactinib in Recurrent G12V or 
Other KRAS-Mutant Non-Small Cell Lung Cancer

Phase 2 Saint Louis, MO

VS-6766 + defactinib

VS-6766 Limited information is currently available on this drug.  Defactinib (VS-6063) inhibits FAK, DEFACTINIB
resulting in decreased downstream signaling, and potentially leading to reduced tumor cell proliferation and 
survival (PMID: ).31739184

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04620330 A Study of VS-6766 v. VS-6766 + Defactinib in Recurrent G12V or 
Other KRAS-Mutant Non-Small Cell Lung Cancer

Phase 2 Saint Louis, MO

GRT-C903 + GRT-R904 + 
ipilimumab + nivolumab

GRT-C903 GRT-C903 is a neoantigen cancer vaccine, which activates cytotoxic T-lymphocyte to kill cancer cells (NCI 
Drug Dictionary).  GRT-R904 is a neoantigen cancer vaccine, which activates cytotoxic T-lymphocyte to kill GRT-R904
cancer cells (NCI Drug Dictionary).

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT03953235 A Study of a Personalized Cancer Vaccine Targeting Shared 
Neoantigens

Phase 1
/Phase 2

Chicago, IL

RMC-4630 + cobimetinib

RMC-4630 RMC-4630 is an inhibitor of SHP2 (PTPN11) that prevents MAPK signaling and cell growth (PMID: 
).31727671

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT03989115 Dose-Escalation/Expansion of RMC-4630 and Cobimetinib in 
Relapsed/Refractory Solid Tumors and RMC-4630 and 
Osimertinib in EGFR Positive Locally Advanced/Metastatic NSCLC

Phase 1
/Phase 2

Chicago, IL

D-1553; D-1553 + 
standard of care

D-1553 Limited information is currently available on D-1553, a putative KRAS G12C inhibitor (Mar 2021).
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04585035 Study to Evaluate D-1553 in Subjects With Solid Tumors Phase 1
/Phase 2

Louisville, KY
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pembrolizumab + 
MRTX849

MRTX849 MRTX849 covalently binds to and stabilizes GDP-bound KRAS G12C, therefore prevents KRAS 
downstream signaling, resulting in tumor growth inhibition (PMID: ).31658955

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04613596 Phase 2 Trial of MRTX849 Plus Pembrolizumab for NSCLC With 
KRAS G12C Mutation KRYSTAL-7

Phase 2 Goshen, IN

NCT03785249 Phase 1/2 Study of MRTX849 in Patients With Cancer Having a 
KRAS G12C Mutation KRYSTAL-1

Phase 1
/Phase 2

Niles, IL

MRTX849 + afatinib; 
MRTX849 + cetuximab

MRTX849 MRTX849 covalently binds to and stabilizes GDP-bound KRAS G12C, therefore prevents KRAS 
downstream signaling, resulting in tumor growth inhibition (PMID: ).31658955

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT03785249 Phase 1/2 Study of MRTX849 in Patients With Cancer Having a 
KRAS G12C Mutation KRYSTAL-1

Phase 1
/Phase 2

Niles, IL

HER2 inhibitor + sotorasib

HER2 INHIBITOR Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

MAPK inhibitor + sotorasib

MAPK INHIBITOR Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

PD1 inhibitor + sotorasib

PD1 INHIBITOR Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

SHP2 Inhibitor + sotorasib

SHP2 INHIBITOR Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

anti-PD-L1 antibody + 
sotorasib

ANTI-PD-L1 ANTIBODY Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

cyclin-dependent kinase 
inhibitor + sotorasib

CYCLIN-DEPENDENT KINASE INHIBITOR Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

mTOR inhibitor + 
sotorasib

MTOR INHIBITOR Limited information is currently available on this drug.
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, IN

sotorasib + chemotherapy
CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. 

NCT04185883 Sotorasib Activity in Subjects With Advanced Solid Tumors With 
KRAS p.G12C Mutation (CodeBreak 101)

Phase 1 Indianapolis, INSam
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GDC-6036; GDC-6036 + 
bevacizumab; GDC-6036 
+ erlotinib; atezolizumab 

+ GDC-6036

GDC-6036 Limited information is currently available on GDC-6036 (Nov 2020).
 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04449874 A Study to Evaluate the Safety, Pharmacokinetics, and Activity of 
GDC-6036 Alone or in Combination in Participants With Advanced 
or Metastatic Solid Tumors With a KRAS G12C Mutation

Phase 1 Chicago, IL

PD-L1 IHC (22C3) Positive

pembrolizumab

FDA APPROVED, : FDA approved for the first-line treatment of NSCLC expressing PD-L1 NCCN RECOMMENDED
(Tumor Proportion Score, TPS ≥1%), with no EGFR or ALK genomic tumor aberrations, and stage III when not a 
candidate for surgical resection or definitive chemoradiation, or metastatic. Per NCCN, for TPS <50%, consider for 
patients with poor PS or other contraindications to combination chemotherapy (Category 2B, Useful in certain 
circumstances).

 In a Phase III trial (KEYNOTE-042) that supported FDA approval, treatment with CLINICAL SIGNIFICANCE (IA):
Keytruda (pembrolizumab) resulted in significantly improved overall survival compared to chemotherapy in all 
three TPS populations (50% or greater, HR=0·69, p=0·0003; 20% or greater, HR=0·77, p=0·0020, and 1% or greater, 
HR=0·81, p=0·0018) of untreated advanced non-small cell lung cancer patients with no sensitizing EGFR mutations 
or ALK rearrangement (PMID: ; NCT02220894).30955977

pembrolizumab

FDA APPROVED, : FDA approved for metastatic NSCLC that expresses PD-L1 (TPS >=1%), with NCCN RECOMMENDED
disease progression on or after platinum-containing chemotherapy. Recommended by NCCN as Category 1
/Preferred intervention.

 In a Phase II/III trial (KEYNOTE-010) that supported FDA approval, treatment with CLINICAL SIGNIFICANCE (IA):
Keytruda (pembrolizumab) resulted in improved overall survival (10.4 months at 2mg/kg, 12.7 months at 10mg/kg, 
vs 8.5 months) compared to chemotherapy in previously treated non-small cell lung cancer patients with CD274 
(PD-L1) expression in over 1% of tumor cells (PMID: , PMID: , PMID: ; NCT01905657).26712084 27026676 27718847

pembrolizumab + 
carboplatin + pemetrexed

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. 

NCT03793179 Testing the Timing of Pembrolizumab Alone or With 
Chemotherapy as First Line Treatment and Maintenance in Non-
small Cell Lung Cancer

Phase 3 Mattoon, IL

domvanalimab + 
etrumadenant + 

zimberelimab

ZIMBERELIMAB Zimberelimab (GLS-010) is a monoclonal antibody that targets PD-1 (PDCD1) and inhibits binding of 
the PD-L1 (CD274) ligand, potentially resulting in enhanced anti-tumor immune response (PMID: ). 28679395

 AB928 (etrumadenant) is an antagonist of the adenosine receptors A2aR and A2bR, which may ETRUMADENANT
relieve adenosine-mediated immune suppression and lead to enhanced anti-tumor activity in combination with 
other agents (European Journal of Cancer, Vol 92, S14-S15, PMID: ).  Limited 30569245 DOMVANALIMAB
information is currently available on this drug.

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04791839 Safety and Efficacy of Zimberelimab (AB122) in Combination With 
Domvanalimab (AB154) and Etrumadenant (AB928) in Patients 
With Previously Treated Non-Small Cell Lung Cancer

Phase 2 Saint Louis, MO

Negative: ALK fusion, EGFR

atezolizumab + 
bevacizumab + 

carboplatin + paclitaxel

FDA APPROVED, : FDA approved for the first line treatment of metastatic non-squamous NCCN RECOMMENDED
NSCLC with no EGFR or ALK genomic tumor aberrations. NCCN recommended as Category 1/Other recommended 
intervention.

 In a Phase III trial (IMpower150) that supported FDA approval, Tecentriq CLINICAL SIGNIFICANCE (IA):
(atezolizumab) in combination with bevacizumab, paclitaxel, and carboplatin resulted in significantly improved 
median progression-free survival (8.3 vs 6.8 months, HR=0.62, p<0.001) and median overall survival (19.2 vs 14.7 
months, HR=0.78, p=0.02) compared to control in patients with metastatic nonsquamous non-small cell lung 
cancer, regardless of PD-L1 expression and EGFR or ALK mutation status (PMID: ; NCT02366143).29863955Sam
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atezolizumab + 
carboplatin + nab-

paclitaxel

FDA APPROVED, : FDA approved for the first line treatment of metastatic non-squamous NCCN RECOMMENDED
NSCLC with no EGFR or ALK genomic tumor aberrations. NCCN recommended as Category 2A/Other recommended 
intervention.

 In a Phase III trial (IMpower130) that supported FDA approval, Tecentriq CLINICAL SIGNIFICANCE (IA):
(atezolizumab) in combination with carboplatin and nab-paclitaxel resulted in significantly improved median overall 
survival (18.6 vs 13.9 months, HR=0.79, p=0.033) and median progression-free survival (7.0 vs 5.5 months, HR=0.64, 
p<0.0001) compared to chemotherapy in patients with stage IV non-squamous non-small-cell lung cancer harboring 
no ALK or EGFR mutations (PMID: ; NCT02367781).31122901

ipilimumab + nivolumab + 
platinum doublet therapy

FDA APPROVED, : FDA approved for metastatic or recurrent NSCLC with no EGFR or ALK NCCN RECOMMENDED
genomic tumor aberrations as first-line treatment. NCCN recommended as Category 1/Other recommended 
intervention.

 In a Phase III trial (CheckMate 9LA) that supported FDA approval, Yervoy (ipilimumab) CLINICAL SIGNIFICANCE (IA):
and Opdivo (nivolumab) combined with 2 cycles of platinum-containing chemotherapy significantly prolonged 
overall survival (15.6 vs 10.9 mo, HR=0.69, p=0.0006) compared to chemotherapy in patients with treatment-naive, 
advanced or metastatic non-small cell lung cancer without known EGFR or ALK alterations (J Clin Oncol 38: 2020 
(suppl; abstr 9501); NCT03215706).

pembrolizumab + 
pemetrexed + platinum 

chemotherapy

FDA APPROVED, : FDA approved as first-line treatment of metastatic nonsquamous NSCLC, NCCN RECOMMENDED
with no EGFR or ALK genomic tumor aberrations. NCCN recommended as Category 1/Preferred intervention.

 In a Phase III trial (KEYNOTE-189) that supported FDA approval, Keytruda CLINICAL SIGNIFICANCE (IA):
(pembrolizumab) in combination with Alimta (pemetrexed), and a platinum therapy (cisplatin or carboplatin), 
resulted in improved overall survival rate at 12 months (69.2% vs 49.4%, HR=0.49, p<0.001) and median 
progression-free survival (8.8 vs 4.9 months, HR=0.52, p<0.001) compared to placebo in previously untreated 
metastatic nonsquamous non-small-cell lung cancer patients without EGFR or ALK mutations (PMID: ; 29658856
NCT02578680).

CD4 (RNA-Seq) High

ipilimumab + nivolumab

CLINICAL SIGNIFICANCE (IIC): Marker is in clinical trial inclusion criteria. 

NCT02408861 Nivolumab and Ipilimumab in Treating Patients With HIV 
Associated Relapsed or Refractory Classical Hodgkin Lymphoma 
or Solid Tumors That Are Metastatic or Cannot Be Removed by 
Surgery

Phase 1 Saint Louis, MO

NECTIN2 (RNA-Seq) High

BMS-986207 + COM701 + 
nivolumab

BMS-986207 BMS-986207 is a human monoclonal antibody against T-cell immunoreceptor with Ig and ITIM 
domains (TIGIT), which removes the immune checkpoint blockade by preventing the interaction of TIGIT with its 
ligands, NECTIN2 (CD112) and PVR (CD155) (NCI Drug Dictionary).  COM701 is an antibody directed against COM701
PVRIG, which interferes with binding to its ligand PVRL2, potentially resulting in increased anti-tumor immune 
response (J Clin Oncol 35, 2017 (suppl; abstr 3074), PMID: ).32345592

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT04570839 COM701 in Combination With BMS-986207 and Nivolumab in 
Subjects With Advanced Solid Tumors.

Phase 1
/Phase 2

Chicago, IL

PD-L1 IHC (22C3) Positive + TIGIT (RNA-Seq) High

atezolizumab + 
tiragolumab

TIRAGOLUMAB Tiragolumab (MTIG7192A) is an anti-human TIGIT (T cell immunoreceptor with Ig ITIM domain) 
antibody that potentially has anti-tumor activities through modulating the immune response to tumors (PMID: 

, PMID: ).29991503 32576590
 Marker is drug target. In a phase 2 prospective, randomized trial in non-small cell lung CLINICAL SIGNIFICANCE (IIC):

carcinoma, atezolizumab + tiragolumab had an objective response rate (ORR) of 31.3%, median progression free 
survival (PFS) of 5.4 months compared to atezolizumab + placebo with an ORR of 16.2%, and PFS of 3.6 months in 
patients who were chemotherapy-naive, ECOG Performance Status of 0 or 1, and locally advanced or metastatic 
disease with life expectancy greater than 12 weeks (DOI: 10.1200/JCO.2020.38.15_suppl.9503; ).NCT03563716

NCT04513925 A Study of Atezolizumab and Tiragolumab Compared With 
Durvalumab in Participants With Locally Advanced, Unresectable 
Stage III Non-Small Cell Lung Cancer (NSCLC)

Phase 3 Peoria, IL
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TIM3 (RNA-Seq) High

cobolimab + dostarlimab

COBOLIMAB TSR-022 (Cobolimab) is monoclonal antibody that targets T-cell immunoglobulin and mucin domain-3 
protein (TIM-3, HAVCR2), potentially resulting in enhanced anti-tumor immune response (NCI Drug Dictionary).

 Marker is in clinical trial inclusion criteria. CLINICAL SIGNIFICANCE (IIC):

NCT02817633 A Study of TSR-022 in Participants With Advanced Solid Tumors 
(AMBER)

Phase 1 Chicago, IL

BMS-986258

BMS-986258 BMS-986258 (ONO-7807) is monoclonal antibody that targets T-cell immunoglobulin and mucin 
domain-3 protein (TIM-3, HAVCR2), potentially resulting in enhanced anti-tumor immune response (NCI Thesaurus).

 Marker is drug target. CLINICAL SIGNIFICANCE:

NCT03446040 An Investigational Immunotherapy Study of BMS-986258 Alone 
and in Combination With Nivolumab in Participants With Solid 
Cancers That Are Advanced or Have Spread

Phase 1
/Phase 2

Cincinnati, OH

cobolimab

COBOLIMAB TSR-022 (Cobolimab) is monoclonal antibody that targets T-cell immunoglobulin and mucin domain-3 
protein (TIM-3, HAVCR2), potentially resulting in enhanced anti-tumor immune response (NCI Drug Dictionary).

 Marker is drug target. CLINICAL SIGNIFICANCE:

NCT02817633 A Study of TSR-022 in Participants With Advanced Solid Tumors 
(AMBER)

Phase 1 Chicago, IL

CD137 (RNA-Seq) High

GEN1046

GEN1046 GEN1046 is a bispecific antibody that binds to and simultaneously targets PD-L1 and TNFRSF9 (4-1BB), 
potentially resulting in the activation of T-lymphocytes, leading to increased anti-tumor immune response and 
decreased tumor growth (J. Immunotherapy Cancer, 6, 115 (2018), Abs nr: P647).

 Marker is drug target. In a phase 1/2a prospective sequential assignment trial in CLINICAL SIGNIFICANCE (IID):
malignant solid tumor, GEN1046 demonstrated a DCR of 65.6% among patients with metastatic or unresectable 
disease stage and ECOG performance of 0 or 1 (URL: https://www.onclive.com/view/next-generation-bispecific-

; ).antibody-shows-early-clinical-activity-in-advanced-solid-tumors NCT03917381
In a phase 1/2a prospective sequential assignment trial in non-small cell lung carcinoma, GEN1046 demonstrated a 
PR of 16.7% and SD of 33.3% among patients with metastatic or unresectable disease stage and ECOG performance 
of 0 or 1 (URL: https://www.onclive.com/view/next-generation-bispecific-antibody-shows-early-clinical-activity-in-

; ).advanced-solid-tumors NCT03917381

NCT03917381 GEN1046 Safety Trial in Patients With Malignant Solid Tumors Phase 1
/Phase 2

Saint Louis, MO

CTX-471

CTX-471 CTX-471 is an agonistic antibody that binds to CD137 (4-1BB), which potentially activates immune cells 
resulting in reduced tumor growth (PMID: ).32161196

 Marker is drug target. CLINICAL SIGNIFICANCE:

NCT03881488 Study of CTX-471 in Patients Post PD-1/PD-L1 Inhibitors in 
Metastatic or Locally Advanced Malignancies

Phase 1 Saint Louis, MO

LAG3 (RNA-Seq) High

fianlimab

FIANLIMAB REGN3767 (Fianlimab) is a monoclonal antibody that targets LAG3, potentially resulting in increased 
anti-tumor immune response (PMID: ).31395688

 Marker is drug target. In a phase 1 prospective, non-randomized, parallel assignment CLINICAL SIGNIFICANCE (IID):
trial in solid tumors, fianlimab (REGN3767) had a stable disease (SD) of 40.1% in patients who have progressed on 
prior therapy(ies), not been previously treated with a PD-1/PD-L1 inhibitor, and have ECOG performance status of 0 
or 1 (DOI: 10.1200/JCO.2019.37.15_suppl.2508; ).NCT03005782

NCT03005782 Study of REGN3767 (Anti-LAG-3) With or Without REGN2810 
(Anti-PD1) in Advanced Cancers

Phase 1 Saint Louis, MOSam
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SGN-CD228A

SGN-CD228A SGN-CD228A is an antibody-drug conjugate comprising a CD228 monoclonal antibody linked to eight 
molecules of the anti-microtubule compound MMAE, which delivers the cytotoxic agent to CD228-expressing 
tumor cells, potentially resulting in delayed tumor growth (Cancer Res 2019;79(13 Suppl):Abstract nr 2688).

 Marker is drug target. CLINICAL SIGNIFICANCE:

NCT04042480 A Study of SGN-CD228A in Advanced Solid Tumors Phase 1 Chicago, IL
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TISSUE Specimen Review Summary
Specimen Details

Submitted Pathology Report ID Histologic evaluation/Clinical 
Impression

Lung / Malignant Epithelial / 
Adenocarcinoma

Sample Collection Date Tumor 
Origin

Primary Tumor 
Nuclei

35% #Neoplastic 
Cells per slide

400-999

Organ/Tissue Site Thorax / Lung right upper lobe of, NOS

Samples Received for Testing
Received Date PD-L1 Report Date Sample Label Type Quantity Purpose

Unstained FFPE Slide 14 Testing [controls adequate]
 

PD-L1 Immunohistochemistry

Received from Accupath Diagnostic Laboratories are a control slide and stained slides labeled . These are Gross Description: 
accompanied by a surgical pathology report and a technical-only procedure report for PD-L1(22C3) immunohistochemistry with patient's name and 
accession number. These are submitted for interpretation by OmniSeq pathologists.

PD-L1 IHC 22C3 pharmDx is a qualitative IHC assay that is FDA-approved companion assay for in vitro diagnostic use. This test was Regulatory: 
performed at Accupath Diagnostic Laboratories, Inc., 5005 S. 40th Street, Suite 1100, Phoenix, AZ 85040 under the direction of , 
Medical Director, (CLIA #03D2054956), and interpreted by OmniSeq, Inc. The results of this assay are not intended to be used as the sole means 
for clinical diagnosis or patient management decisions. The OmniSeq Laboratory is certified under the Clinical Laboratory Improvement 
Amendments of 1988 (CLIA-88) and by the New York State Clinical Laboratory Evaluation Program to perform high complexity clinical laboratory 
testing.
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APPENDIX Variants of Unknown Significance (VUS)
Genomic variants of unknown significance (VUS) are not well characterized in the scientific literature as of the date of this report.

BMPR1A V240I CUX1 F623L INSR D946E PLCG2 E565D TMPRSS2 G8R
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