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OA01.01: Dissecting the Clinicopathologic, Genomic, and Immunophenotypic Correlates of
KRAS G12D Mutated Non-small Cell Lung Cancer
MD Biagio Ricciuti1, MD Joao Alessi1, PhD Xinan Wang2, MD Victor Vaz1, MD Federica Pecci1, MD Adriana Barrichello1, BS
Tom Nguyen1, PhD James Lindsay3, PhD Bijaya Sharma4, BS Kristen Felt4, MD, PhD Scott Rodig5, MD Mizuki Nishino6, MD
Lynette Sholl5, MD David Barbie1, MD, PhD Pasi Janne1, MD, PhD Mark Awad1, Dr. Jia Luo1
Dana-Farber Cancer Institute, Lowe Center for Thoracic Oncology, Boston, United States, 2Harvard Graduate School of Arts
and Sciences, Harvard University, Cambridge, Massachusetts; Department of Environmental Health, Harvard T.H. Chan School
of Public Health, Harvard University, Boston, United States, 3Knowledge Systems Group, Dana Farber Cancer Institute, Boston,
United States, 4ImmunoProfile, Brigham & Women’s Hospital and Dana-Farber Cancer Institute, Boston, United States,
5
Department of Pathology, Brigham and Women’s Hospital, Boston, MA, Boston, United States, 6Department of Radiology,
Brigham and Women’s Hospital and Department of Imaging, Dana-Farber Cancer Institute, Boston, United States
1

Background: Allele-specific KRAS inhibitors are an emerging class of cancer therapies. KRAS mutated (KRASmut) nonsmall cell lung cancers (NSCLCs) exhibit heterogeneous outcomes, driven by differences in underlying biology shaped by
co-mutations. In contrast to KRAS G12C NSCLC, KRAS G12D NSCLC is associated with low/never-smoking status and is
largely uncharacterized.
Methods: We compared clinicopathologic, genomic, and immunophenotypic features in KRAS G12D and KRAS non-G12D
NSCLCs. Benjamini-Hochberg corrected q-values were used for genomic comparisons. Cox-proportional hazards models
were fitted to estimate adjusted hazard ratios.
Results: Of 1,823 patients with KRASmut NSCLC, 16% (n=283) harbored KRAS G12D. Among these, the median age was 66
(range 20-92), 0.7% had squamous histology, 30% had a never/light smoking history (<10 pack-years, KRAS G12D, light-sm)
and 43% had a high pack-year smoking history (≥30 pack-years, KRAS G12D, high-sm). Compared to KRAS non-G12D, KRAS
G12D NSCLCs had a lower pack-year smoking history (median 22 vs 30, p<0.0001), and were enriched in loss-of-function
mutations in NKX2-1 and CDKN2A (q<0.05). By contrast, STK11 mutations were enriched in KRAS non-G12D NSCLCs
(q<0.05) (Figure 1A). KRAS G12D NSCLCs had significantly lower median PD-L1 expression (1% vs 10%, p=0.01) and tumor
mutation burden (TMB) compared to KRAS non-G12D (8.3 v 9.9 mt/Mb, p<0.0001) (Figure 1B-C). Compared with KRAS
G12D high-sm, KRAS G12D light-sm had also lower median PD-L1 TPS (0% vs 10%, p=0.005) and TMB (6.1 vs 9.9 mt/Mb,
p<0.0001).
Among samples which underwent multiplex-immunofluorescence, KRAS G12D had significantly lower median CD8+PD1+
T cells (13 vs 32 cells/mm2, p=0.04, (Figure 1D), PD1+ T cells (90 vs 135 cells/mm2, p=0.03), and lower proportion of PDL1+ tumor and immune cells (1.2% vs 3.3%, p=0.06 and 3.4% vs 7.5%, p=0.01, respectively). Among the subset of patients
who received immunotherapy (n=57 with KRAS G12D, n=411 with KRAS non-G12D), there was no difference in clinical
outcomes to anti-PD-(L)1 monotherapy between KRAS G12D and KRAS non-G12D (ORR: 18% vs 26%, p=0.3; mPFS: 2.8 vs
3.9 months, aHR 0.86; mOS: 7.4 vs 15.1 months, aHR 0.77). Similarly, there was no difference in clinical outcomes to chemoimmunotherapy between KRAS G12D and KRAS non-G12D (ORR: 18% vs 39%, p=0.10; mPFS: 6.3 vs 7.0 months, aHR 0.79;
mOS: 14.0 vs 20.8 months, aHR 0.72).
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Conclusions: KRAS G12D NSCLCs harbor distinct clinical, genomic, and immunologic features compared to other KRASmut
NSCLCs and numerically worse outcomes to PD-(L)1 blockade-based therapies. Drug development for KRAS G12D NSCLCs
will have to consider these differences.

Figure 1. (A) Oncogenic mutations enri hed in KRASG12D versus KRASnon-G12D non-small cell lung cancers comparing SNVs,
indels, and splice site mutations using comprehensive tumor genomic profiling. Q-values are Benjamini-Hochberg corrected.
(B) PD-L1 expression, (C) tumor mutational burden, and (D) CD8+PD1+ T cells are significantly lower in KRASG12D versus
KRASnon-G12D non-small cell lung cancers. (E) Multiplexed immunofluorescence from representative tumor biopsy samples
of KRASG12D NSCLC (left panel), KRASnon-G12D NSCLC (right panel) showing a higher proportion of immune cells in KRASnon-G12D
NSCLC. Violins are kernel density smoothed. Box represents the inter-quartile range and the horizontal bar represents the
median.
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OA01.02: Genomic and Immune Characteristics of BRAF Mutated Non-small Cell Lung
Cancer
Dr. Fares Alsawah1, Dr. Hirva Mamdani1, Dr. Nishant Gandhi2, Dr. Phillip Walker2, Dr. Amit Kulkarni3, Dr. Manish Patel3, Dr.
Nathan Pankratz3, Dr. Bing Xia4, Dr. Jorge Nieva4, Dr. Gilberto Lopes5, Dr. Hossein Borghaei6, Dr. Joanne Xiu2, Dr. W Michael
Korn2, Dr. Stephen Liu7, Dr. Patrick Ma8
Karmanos Cancer Institute/Wayne State University, Detroit, United States, 2Caris Life Sciences, Phoenix, United States,
3
University of Minnesota, Minneapolis, United States, 4University of Southern California, Los Angeles, United States, 5University
of Miami, Miami, United States, 6Fox Chase Cancer Center, Philadelphia, United States, 7Georgetown University, Washington
D.C., United States, 8Pennsylvania State University, State College, United States
1

Background: Mutant BRAF (BRAFMUT) is an uncommon oncogenic driver in non-small cell lung cancer (NSCLC). Much of
the current understanding of BRAFMUT NSCLC comes from smaller retrospective reports. BRAFV600E mutations account
for ~50% of BRAFMUT tumors and are therapeutically actionable. Understanding the molecular landscape of BRAFMUT
NSCLC is essential to identify additional therapeutic targets, not only for BRAFV600E, but also for BRAFnon-V600E tumors.
In this study, we characterize the incidence, genomic and immune landscapes as well as the clinical outcomes of BRAFMUT
NSCLC in a large real-world cohort.
Methods: NSCLC tumor samples were analyzed using Next Generation Sequencing (592 gene panel, NextSeq), Whole
Exome and Whole Transcriptome Sequencing (NovaSeq), and IHC at Caris Life Sciences (Phoenix, AZ). Significance was
determined using chi-square, Fisher’s exact, t-tests and Wilcoxon rank sum test adjusted for multiple comparisons (q-value
<0.05) where applicable. Survival was determined from insurance claims data and calculated from time of tissue collection
or time of therapy initiation to last contact using Kaplan-Meier estimate.
Results: Of 29,870 NSCLC tumors, 6.2% (n=1859) harbored BRAF mutations, including 377 (20%) with BRAFV600E and
1482 (80%) with BRAFnon-V600E mutations. Most patients with BRAFMUT tumors presented with adenocarcinoma
histology (71%). Compared to BRAF wild-type (BRAFWT) tumors, BRAFMUT tumors had a higher prevalence of PD-L1
positivity (63% vs 55%), high tumor mutational burden (TMB-H: 10mut/Mb; 47% vs 33%), and MMR deficiency (dMMR) (1.4%
vs 0.6%). Prevalence of PD-L1 positivity was higher among BRAFV600E tumors, while TMB-H and dMMR were enriched
in BRAFnon-V600E tumors (Table 1). Mutations in KEAP1, TP53, RB1, KRAS, NF1, and STK11 were enriched in BRAFnonV600E NSCLC. There was an increase in expression of immune checkpoints CD80, CD86, HAVCR2 (TIM-3), and CD274 (PDL1) in BRAFMUT tumors, which was mostly driven by BRAFV600E tumors. No difference in overall survival (OS; HR=0.992,
95%CI:0.926-1.063, p=0.819) was noted between BRAFMUT and BRAFWT NSCLC. However, patients with BRAFV600E
tumors had a statistically superior OS (HR=0.807, 95%CI:0.677-0.964,p=0.018) compared to those with BRAFnon-V600E,
likely due to targeted (BRAF inhibitor) therapy for this subset of patients. Interestingly, although not reaching statistical
significance, OS with immune checkpoint inhibitor (ICI) therapy was also numerically superior in patients with BRAFV600E
compared to BRAFnon-V600E NSCLC (HR=0.741, 95%CI:0.493-1.114,p=0.147), regardless of treatment with BRAF inhibitors.
Conclusions: BRAFV600E and BRAFnon-V600E are molecularly and immunogenically distinct subsets of NSCLC with
potential impact on OS and outcomes with ICI therapy, driven by differences in genomic landscapes, TMB and expression of
immune checkpoints.
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Cohort Characteristics

BRAFWT
(n=28,011)

BRAFMUT
(n=1859)

BRAFnon-V600E
(n=1482)

BRAFV600
E (n=377)

Male

50.00%

48.80%

50.54%

41.91%

Female

50.00%

51.20%

49.46%

58.09%

Metastases

41.80%

48.4%

47.10%

53.32%

PD-L1 positive (22c3; ≥ 1%)

54.80%

63%

57.58%

84.2%

PD-L1 high (22c3; ≥ 50%)

28.00%

36.00%

32.00%

51.00%

TMB-H (≥ 10 mutations/Mb )

33.40%

47.2%

52.90%

15.12%

dMMR

0.60%

1.4%

23.00%

0%

OS with all therapy (median months)

18.20%

18.50%

17.54%

23.13%

OS with ICI Therapy (median months)

19.42%

22.31%

20.30%

34.30%
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OA01.03: Investigating the Efficacy of Osimertinib in Patients with Tumors Harboring the
Uncommon EGFR Exon 19 Deletion, L747_A750delinsP
Dr. Michael Grant1, Dr. Jacqueline Aredo2, Dr Jacqueline Starrett1, Anna Wurtz1, Dr. AJ Piper-Vallilo3, Dr. Zofia Piotrowska3,
Christina Falcon4, Dr. Helena Yu4, Dr. Joel Neal2, Dr. Zenta Walther1, Dr. Katerina Politi1, Dr. Sarah Goldberg1
Yale University School of Medicine, Yale Cancer Center, New Haven, United States, 2Stanford University School of Medicine,
Stanford Cancer Institute, Stanford, USA, 3Harvard Medical School, Massachusetts General Hospital, Boston, USA, 4Memorial
Sloan Kettering Cancer Center, New York, USA
1

Background:
Based on data previously published by our group, the uncommon EGFR exon 19 deletion L747_A750delinsP appears to be
less sensitive to inhibition by osimertinib than the common E746_A750 exon 19 deletion. Identifying differences in clinical
response to osimertinib could have therapeutic implications for optimizing first-line therapy for patients with advanced
EGFR mutant lung cancer.
Methods:
We conducted a multi-institution retrospective cohort study of patients with metastatic non-small cell lung cancer (NSCLC)
harboring EGFR exon 19 deletions diagnosed between Jan 2005 and Feb 2021 who were treated with osimertinib. Baseline
EGFR activating mutation, demographic information, clinicopathologic characteristics, tumor response and survival data
were retrospectively collected from the electronic medical record. We investigated the progression free survival (PFS,
defined as time from initiation of TKI therapy to clinically significant growth of existing tumor lesions or new lesions by
radiographic assessment or death) of patients with tumors harboring E746_A750del vs. L747_A750delinsP. The KaplanMeier method was used to estimate PFS, and comparisons were made using the log-rank test with p<0.05 representing a
statistically significant difference.
Results:
Thirty-seven patients with tumors harboring common deletions (E746_A750del) were treated with osimertinib in our cohort,
13 first line and 24 beyond first line (T790M+). Thirty-one patients with tumors harboring L747_A750delinsP were treated
with osimertinib, 25 first line and 6 beyond first line (T790M+). Patients with common deletion tumors treated with first line
osimertinib had numerically longer median PFS compared to patients with L747_A750delinsP tumors (16.1 months vs 13.3
months, HR 0.83, 95% CI 0.34-1.9, p=0.67) (Figure 1). The 12-month PFS rate for patients with tumors harboring common
deletions was 82% compared to 52% for those with tumors with L747_A750delinsP. For patients receiving osimertinib
beyond first line, median PFS was numerically longer for those with tumors harboring common deletions compared to
those with tumors harboring L747_A750delinsP (10.9 months vs. 5.6 months; PFS hazard ratio (HR) 0.80, 95% CI 0.30-2.1,
p=0.62) (Figure 1). The 12-month PFS rate was 50% for those with common deletion tumors vs. 17% for those with L747_
A750delinsP tumors.
Conclusions:
Patients with tumors harboring the EGFR uncommon exon 19 deletion L747_A750delinsP exhibited a trend towards more
unfavorable outcomes with osimertinib treatment compared to those with tumors with the common exon 19 deletion, in line
with preclinical observations. These differences did not reach statistical significance, possibly related to the small sample
size. Future work will involve expanding our multi-institutional collaboration and investigating osimertinib efficacy for other
uncommon exon 19 deletion subtypes.
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Figure 1. Progressive Free Survival for patients with NSCLC harboring the EGFR E746_A750del vs. L747_A750delinsP
mutation treated with osimertinib in the first line setting (A) and beyond first line (B).
Abbreviations: mPFS=median PFS; HR=hazard ratio; CI=confidence interval
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OA01.04: Antitumor Activity of KIN-2787, a Next-Generation pan-RAF Inhibitor, in Preclinical
Models of Human BRAF-alteration Driven Non-small Cell Lung Cancer (NSCLC)
Dr. Tadashi Manabe1,2,3, Nichol Miller4, Tim Wang4, Paul Severson4, Aleksandra Franovic4, Eric S. Martin5, Eric Murphy4, Ken
Kobayashi4, Richard Williams4, Assoc. Prof. Trever Bivona1,2,3
Department of Medicine, University of California, San Francisco, San Francisco, USA, 2Department of Cellular and Molecular
Pharmacology, University of California, San Francisco, San Francisco, USA, 3Helen Diller Family Comprehensive Cancer Center,
University of California, San Francisco, San Francisco, USA, 4Kinnate BioPharma, 5N/A

1

Background:
Somatic BRAF driver alterations are present in up to 5% of NSCLC cases, and are represented by three distinct molecular
subtypes (1) BRAF Class I alterations (e.g. V600E SNVs) which function as activated monomers, (2) BRAF Class II
alterations (including SNVs, indels and gene fusions) which activate MAPK signaling as mutant BRAF homodimers,
and (3) BRAF Class III alterations (typically SNVs) that activate MAPK signaling via RAS-dependent mechanisms and
heterodimerization of mutant BRAF with wild-type RAF. Together, Class II and III alterations represent about 65% of
oncogenic BRAF alterations in NSCLC. While the RAF inhibitor dabrafenib is approved for treatment of BRAF Class I-altered
NSCLC (in combination with trametinib), there are no RAF targeted therapies for treatment of NSCLC patients with tumors
driven by BRAF Class II or Class III dimer-dependent alterations, likely contributing to the inferior clinical outcomes of these
patients (Dagogo-Jack et al. 2019). KIN-2787 is a novel, orally available, potent, and selective Type II pan-RAF inhibitor
designed to be effective in RAF-dependent cancers, including all classes of oncogenic BRAF alterations, by targeting mutant
BRAF monomers and RAF dimers, regardless of isoform.
Methods:
KIN-2787 activity was assessed by suppression of downstream MAPK pathway signaling and subsequent cell growth
inhibition in a panel of human NSCLC cell lines. In vivo KIN-2787 efficacy was evaluated in BRAF-alteration driven human
NSCLC cell line and patient-derived xenograft models.
Results:
KIN-2787 cellular activity was measured by inhibition of ERK phosphorylation across a panel of NSCLC cell lines, including
those harboring Class I BRAF alterations, Class II and III BRAF alterations, NRAS mutations, KRAS mutations, and wild
type RAF/RAS. In contrast to dabrafenib or vemurafenib, approved BRAF inhibitors with activity limited to Class I BRAF
alterations, KIN-2787 was most active in Class II and Class III BRAF mutant NSCLC cells (EC50 median values 264 nM and
24 nM, respectively). NRAS and KRAS mutant cell lines were moderately responsive to KIN-2787 inhibition and NSCLC cells
expressing wild-type RAS/RAF were the least sensitive to MAPK pathway inhibition by KIN-2787. KIN-2787 also inhibited
cellular proliferation in BRAF-alteration-positive human NSCLC cell lines. Daily KIN-2787 treatment resulted in significant
tumor growth inhibition in human NSCLC xenograft models bearing Class II or III BRAF alterations and was associated with
MAPK pathway suppression. Additionally, KIN-2787 was equally active in in vitro cell growth inhibition assays against both
(1) a parental BRAF Class I-driven NSCLC cell line and (2) an experimentally acquired vemurafenib resistant BRAF p61 splice
variant-expressing derived cell line (Lin et al. 2014).
Conclusions:
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KIN-2787 is a potent and selective next-generation, pan-RAF inhibitor with in vitro and in vivo activity against human NSCLC
models driven by BRAF alterations and can overcome a well-characterized dimer-dependent RAF inhibitor resistance
mechanism. A Phase I dose-escalation and expansion clinical trial evaluating the safety and efficacy of KIN-2787 is actively
enrolling (NCT04913285). Patients with advanced and metastatic solid tumors, including NSCLC patients, whose cancers
are driven by BRAF Class I, II, or III alterations will receive KIN-2787 treatment on this study.
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OA01.05: Low Dose CT (LDCT) Screening is as Efficacious in Asian Female Never-Smokers
as in Asian Male Ever-Smokers in Detecting Lung Cancer: A Systemic Review and
Meta-analysis of Lung Cancer Studies
Dr. Shannon Zhang1, Dr. Natthaya Triphuridet2,5, Yanfei Gao3, Dr. Misako Nagasaka1,4, Dr. Sai-Hong Ou1,4
University of California, Irvine - Medical Center, Orange, United States, 2Icahn School of Medicine at Mount Sinai, New York,
United States, 3Dalian Best Biotechnology, Beijing, China, 4Chao Family Comprehensive Cancer Center, Orange, United States,
5
HRH Princess Chulabhorn College of Medical Science, Bangkok, Thailand

1

Background:
The current USPSTF guidelines recommend annual LDCT screening for lung cancer in people between 55 and 80 years of
age, with at least a 20-pack-year smoking history, and who are active smokers or quite within the past 15 years. It is
generally assumed that lung cancer screening in never-smokers will not identify as many lung cancers as in ever-smokers.
Methods:
We performed a systemic review and meta-analysis of published lung cancer screening studies identified via PubMed and
Scopus up to April 15, 2021, to assess the incidence of lung cancer identified in never-smokers versus ever-smokers.
Studies were included if they met the following criteria: 1) lung cancer screening or health check-up in asymptomatic
participants using LDCT; 2) both ever-smokers and never-smokers included; 3) not restricted to participants with high-risk
factors for lung cancer i.e., family history of cancer, COPD. Studies were excluded if less than ten cases of lung cancer were
diagnosed in the study, or a full-text article in English was not available. The primary endpoint was relative risk (RR) of lung
cancer identified between ever- and never-smokers overall and by sex. Secondary endpoints included RR of early-stage lung
cancer identified between ever- and never-smokers, and mortality (lung cancer and overall) between both.
Results:
Thirteen studies were included in our meta-analysis with a total of 1,939 lung cancers diagnosed among 14,0473
ever-smokers and 10,8531 never-smokers. All but one study were conducted exclusively in Asia. Eleven studies included
ever- and never-smokers of both sexes. One study included only male participants and one study included ever-smokers of
both sexes but only female never-smokers. The highest incidence of lung cancer was diagnosed in female never-smokers
(1.21%), followed by female ever-smokers (0.79%), male ever-smokers (0.51%), then male never-smokers (0.34%). 87.9% of
the lung cancer diagnosed among never-smokers compared to 74.0% of lung cancer diagnosed among ever-smokers were
stage 0-1 (P = 0.062). RR of lung cancer diagnosed between ever-smokers versus never-smokers was 1.21 (95%CI 0.861.72) overall, 1.54 (95%CI 1.15-2.06) for male ever- versus never-smokers, and 0.97 (95%CI 0.61-1.55) for female
ever- versus never-smokers. The RR of lung cancer identified between female never-smokers compared to male
ever-smokers was 1.28 (95%CI 0.70-2.34), and 0.98 (95%CI 0.62–1.55) compared to high-risk smokers (both sexes, ≥30
pack-years). Importantly, 92.6% of lung cancer diagnosed among never-smokers compared to 70.6% of lung cancer
adiagnosed among ever-smokers were diagnosed at baseline (first) scan (p = 0.0086). The lung cancer specific mortality,
and 5-year all-cause mortality are significantly reduced among never-smokers than ever-smokers at a relative risk reduction
of 77%, (RR = 0.23, 95%CI 0.11-0.47), and 88% (RR = 0.11, 95%CI 0.04-0.26), respectively.
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Conclusions:
This meta-analysis indicates the RR of lung cancer diagnosed by LDCT screening was similar between Asian female neversmokers compared to Asian male ever-smokers. Furthermore, almost all lung cancer diagnosed among never-smokers
were detected at baseline, potentially allowing many more Asian female never-smokers to be screened on a “one-time” basis
compared to annual screening of high-risk ever-smokers. LDCT lung cancer screening should be conducted at least among
Asian female never-smokers.
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P01: ART1, an Extracellular mono-ADP-ribosyltransferase Promotes Lung Cancer Growth by
Triggering Immuneresistance and is Upregulated in Response to Cellular Stress
Dr. Sumit Mukherjee1, Dr. Erik Wennerberg2, Clarey Hung3, Dr. Alain Borczuk3, Dr. Brendon Stiles1
Albert Einstein College Of Medicine, Bronx, United States, 2Insitute of Cancer Research, London, United Kingdom, 3Weill Cornell
Medicine, New York City, USA
1

Background:
ART1, an ARTC family member, functions on the cell surface, utilizing free NAD+ to mono-ADP-ribosylate (MARylate)
arginine-rich target proteins in cis- or in trans- to alter their function post-translationally. We have noted an important role
for ART1 in cancer progression and have identified the P2X7 receptor (P2X7R) as a target of ART1-induced MARylation.
MARylation of P2X7R leads to NAD-induced cell death (NICD) of cytotoxic P2X7R+ CD8 T cells. Blockade of ART1 with a
therapeutic humanized monoclonal antibody decreases tumor growth along with significant enrichment of activated and
tissue resident memory (TRM) P2X7R+ CD8 T cells in murine lung cancer models. Despite this accumulating data on the
immunomodulatory and protumor effects of ART1 expression on tumor cells, very little is known about the factors that
regulate ART1 expression. Studies has shown ART1 to be expressed in the endoplasmic reticulum (ER) which is upregulated
upon ER stress. Thus, we hypothesize that cellular stress induced by commonly used cancer therapeutics such as
chemotherapy and radiation (RT) increases ART1 expression in cancer cells and contributes to treatment resistance.
Methods:
Murine (KP1) and human (A549) lung cancer cell lines were treated in vitro with thapsigargin (ER stressor), cisplatin, and RT
to determine total (qPCR) and cell surface (immunofluorescence (IF)) ART1 expression changes. Release of extracellular
NAD+ in cell lines following RT, as well as MARylation and NICD of P2X7R+ CD8 T cells in the presence of free NAD+ was
measured. ART1 membranous expression was evaluated in tissue microarrays (TMA) from treatment naïve patients, from
patients receiving neoadjuvant chemotherapy, and from patients receiving neoadjuvant durvalumab +/- non-ablative SBRT
(NCT02904954). Expression of ART1 and P2X7R was evaluated by whole tumor RNAseq from pre- and post- treatment
tumors of patients receiving durvalumab and SBRT.
Results:
In vitro treatment with thapsigargin increased in ART1 expression in KP1 cells. Likewise, following RT and cisplatin total
and surface ART1 expression increased in KP1 and A549 cells. Correspondingly, there was an increased release of free
NAD+ into culture media following RT treatment on KP1 cells. When P2X7R+ CD8 T cells were incubated with free NAD+
and ART1 enzyme, significant increases in MARylation and NICD was observed. Human lung cancer TMA evaluation by
IHC identified membranous expression of ART1 in 10% of treatment naïve tumors, compared to 28% of tumors treated with
neoadjuvant chemotherapy, and 43% of tumors treated with neoadjuvant durvalumab +/- stereotactic RT. Analysis of patient
tumors (n=21) in the trial treated with durvalumab+SBRT shows 6-fold relative increase in ART1 expression via whole tumor
RNAseq from pre- to post-SBRT treated tumor samples. There was a trend towards increased ART1 expression in those
patients without major pathologic response to radiation/durvalumab and an inverse relationship to whole tumor P2X7R
expression.
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Conclusions:
ART1 expression increase in lung cancer cells following cytotoxic therapy may heighten the immune suppressive
microenvironment. As blockade of ART1 with a therapeutic humanized monoclonal antibody enriches anti-tumor CD8 T
cells and decreases tumor growth in immune-competent murine models, potential may exist for combination treatments
with cytotoxic therapeutics as therapeutic strategies for lung cancer patients.
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P02: Change in Mean Platelet Volume in Patients with Non-small Cell Lung Cancer Treated
with First-Line Pembrolizumab Predict Survival and Risk of Developing Immune Mediated
Adverse Events
Dr. Mingjia Li1, Songzhu Zhao1, Gabriella Lopez1, Austin Secor1, Dr. Parthib Das1, Nitya Surya1, Dr. Madison Grogan1, Dr.
Sandip Patel1, Dr. Daniel Spakowicz1, Karthik Chakravarthy1, Dr. Abdul Miah1, Dr. Zihai Li1, Dr. Lai Wei1, Dr. Kai He1, Dr. Erin
Bertino1, Dr. David Carbone1, Dr. Peter Shields1, Dr. Asrar Alahmadi1, Dr. Regan Memmott1, Dr. Jacob Kaufman1, Dr. Carolyn
Presley1, Dr. Greg Otterson1, Dr. Dwight Owen1
1

Ohio State University, Columbus, United States

Background:
Immune checkpoint inhibitors (ICI) have led to a remarkable improvement in survival for patients with metastatic non-small
cell lung cancer. However, many patients remain at risk for severe immune-related adverse events (irAE) and do not respond
well to treatment. There is a need for reliable biomarkers in patient selection and provide guidance during treatment.
There are ample evidences linking platelet functions to oncogensis and immune evasion. We have studied the association
between the change in mean platelet volume (MPV), risk of developing immune related adverse events, and overall survival
in patients with stage IV NSCLC who have received first-line ICI.
Methods:
This was a retrospective study 191 of patients with stage IV adenocarcinoma of the lung treated with pembrolizumab
monotherapy or in combination with platinum-based chemotherapy between 2017 and 2020. Baseline MPV was obtained
from complete blood count as part of routine labs at time of ICI, and repeat value was collected on the day of receiving cycle
2 immunotherapy. Delta MPV was defined as the difference between cycle 2 and baseline. Two-sided independent T test
was used to evaluate the significance in mean. Cox proportional hazard model and Kaplan Meier survival analysis were used
to assess differences between groups.
Results:
A total 191 patients were included in our study. 80 (41.9%) received pembrolizumab monotherapy, and 111 (58.1%) received
pembrolizumab with platinum-based chemotherapy. Mean MPV at baseline was 9.56 femtoliters (fL) and 9.37 fL at the
cycle 2 (independent T test p=0.045). 132 (69.1%) patients had Delta MPV ≤0 and their median overall survival (OS) was 27.0
(95% CI 18.3-NR) months VS 16.7 (95% CI 8.5-22.6) months for 59 (30.9%) patients who had delta MPV >0, p=0.034. Median
delta MPV was -0.2 fL. 190 out of 191 patients in our cohort had irAE status reported. 103 (54.2%) patients with delta MPV
≤ median was associated with greater risk of developing any grade irAE than delta MPV > median (hazard ratio 1.645 with
p=0.02). Patients did not develop irAE had median OS of 11.8 (95 CI 8.31-16.66) months, and the median OS was 41.3 (26.9,
NR) for the 87 (45.8%) patients who developed irAE.
Conclusions:
A larger decline in MPV were also associated with improved OS and greater risk of developing irAE in NSCLC who have
received first-line ICI. Future studies with larger populations are warranted, as well as evaluations of the underlying
mechanisms of interaction between platelets and anti-tumor immunity.
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P03: Systemic and Oligo-Acquired Resistance to PD-(L)1 Blockade in Lung Cancer
Asst. Prof. Adam Schoenfeld1, Dr. Andreas Rimner1, Dr. Gregory Riely1, Dr. Charles Rudin1, Dr. Valerie Rusch1, Dr. Daniel
Gomez1, Dr. Matthew Hellmann
1

MSKCC, New York, United States, 2Astrazeneca,

Background:
Clinical patterns and the associated optimal management of acquired resistance to PD-(L)1 blockade are poorly understood.
Methods:
We examined all cases of non-small cell lung cancer treated with PD-(L)1 blockade at Memorial Sloan Kettering Cancer
Center. In patients with acquired resistance (initial complete/partial response per RECIST, followed by progression), clinical
patterns were distinguished as oligo (OligoAR, ≤ 3 sites of disease) or systemic (sAR, > 3 sites of disease). We analyzed the
relationships between patient features, burden and location of disease, clinical outcomes, and the efficacy of therapeutic
interventions, comparing patients with oligoAR, sAR, and ongoing responders.
Results:
Of 1,536 patients treated with PD-(L)1 blockade, 312 (20%) had an initial response and 143 developed AR (9% overall, 46%
of responders). OligoAR was the most common pattern (80/143, 56%). Baseline tumor mutational burden (TMB), depth
of response, and duration of response were significantly increased in oligoAR compared to sAR (TMB P < 0.001, depth P
= 0.03, progression-free survival P = 0.04), while baseline PD-L1 and tumor burden were similar. Post-progression, oligoAR
was associated with improved overall survival (median overall survival 28 vs. 10 months, hazard ratio [HR] 0.4, P < 0.001)
compared to sAR. Among patients with oligoAR, post-progression survival was greater among those treated with locallydirected therapy (e.g. radiation, surgery; HR 0.41, p=0.039). Outcomes did not vary by number/pattern of oligoAR sites.
Notably, 58% of patients with oligoAR treated with locally-directed therapy alone are progression-free at last follow-up
(median 16 months), including 13 patients who are progression-free more than two years after local therapy.
Conclusions:
OligoAR is a common and distinct pattern of acquired resistance to PD-(L)1 blockade compared to sAR. OligoAR is
associated with improved post-progression survival and in some cases, oligoAR can be effectively managed with local
directed therapies (surgery or radiation) with durable benefit.
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P04: Investigation of APR-246 in Small Cell Lung Cancer
Dr. Misty Shields1, Dr. Michael Shafique2, Dr. Uwe Rix2
1

University of South Florida/Moffitt Cancer Center, Tampa, United States, 2Moffitt Cancer Center, Tampa, United States

Background:
Small cell lung cancer (SCLC) is a recalcitrant cancer known for its aggressive metastatic nature and poor five-year
survival. There are no FDA approved targeted therapies for SCLC, however targeting mutant p53 is a promising approach.
TP53 is mutated in >90% SCLC, likely due to chronic heavy nicotine exposure, driving the carcinogenesis of pulmonary
neuroendocrine stem cells into SCLC. Trials are underway to investigate the role of p53 dendritic vaccines and gene therapy
in SCLC, but to the best of our knowledge, p53-directed reactivation therapy combinations with APR-246 have yet to be
studied in SCLC. APR-246 (p53-dependent reactivation of massive apoptosis, PRIMA-1MET, Aprea) is a methylated Michael
acceptor pro-drug (MQ) that interacts with cysteine thiols to thermostabilize highly destabilized mutant p53 and induce
p53-dependent G2/M arrest and apoptosis. Prior research by Zandi et al. (2011) identified single agent activity of APR-246 in
SCLC, however limited by a small panel size and IC50s only at achievable drug concentrations.
Methods:
Cells were maintained in sterile technique with RPMI-1640 media plus 10% fetal bovine serum (FBS) in 5% CO₂ 37°C
incubators. Sub-culture was performed every 3-4 days, once deemed confluent by microscopy. Viability assays were
performed in 384-well format, seeding cells in 600-1000 cells/well density 1 day prior to drug treatment for 120 hours.
Four-fold dilution series with maximum dose of APR-246 at 50 uM were performed with Cell Titer Glo with M5 plate reader,
SoftMax Pro (v7), and Prism 9 software. Soft agar colony formation with SeaKem agar, included establishment of a base
layer 0.5% agar, top layer 0.3% agar harboring 1,000 harvested cells/well, and drug layer containing 4-fold drug dilutions of
APR-246 for 14 days. Plates stained with crystal violet were quantified by microscopy for >50 cells/colony. Chronic weekly
exposure to increasing doses of APR-246 was performed in four SCLC lines (H69, H524, H82, 86M1) over six months, with
EVOS microscopy for visual analysis.
Results:
Our research found in a panel of 12 SCLC and large cell neuroendocrine carcinoma cell lines (LC-NEC), viability and
anchorage-independent growth is inhibited at APR-246 doses >15-25 fold lower than achievable plasma levels in patients.
APR-246 activity is not limited to a particular transcriptional SCLC subtype (NeuroD1, ASCL1, or POU2F3). However,
inhibition of cellular viability is not observed in p53 null LC-NEC, suggestive of p53-directed functional rescue effect.
Interestingly, within our SCLC panel, there is a significant proportion of variant SCLC harboring c-myc amplification that are
exquisitely sensitive to APR-246. To anticipate acquired resistance to APR-246, we have successfully generated three APR246 resistant SCLC lines (APR-R) with increasing doses of chronic APR-246 exposure (up to 75 uM). Interestingly, APR-R
lines form massive colony clusters (>400 microns in diameter) with a density-dependent growth pattern required for durable
propagation in culture, where APR resistance may be secondary to secreted growth factors or extracellular matrices.
Conclusions:
APR-246 harbors excellent single agent in vitro anti-tumor efficacy across SCLC transcriptional subtypes. Further
investigations with expression protein analysis and transcriptomics of APR-R SCLC are underway to characterize APR-246
resistance
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P05: Activating MET Tyrosine Kinase Domain Mutations Define a Unique Molecular Subtype
of Non-Small Cell Lung Cancer.
Dr. Federica Pecci1, Dr. Biagio Ricciuti1, MD Joao V. Alessi1, Dr. Adriana Barrichello1, MD Victor R. Vaz1, MD, PhD Mark M.
Awad1
1

Lowe Center For Thoracic Oncology, Dana-Farber Cancer Institute, Boston, United States

Background:
About 3% of advanced non-small cell lung cancers (NSCLCs) are driven by MET exon 14 (METex14) skipping alterations
which can be treated with MET inhibitors. Here, we describe a unique molecular subtype of NSCLC harboring activating MET
tyrosine kinase domain mutations in the absence of METex14 skipping mutations.
Methods:
Clinicopathologic and genomic data were abstracted from lung cancers that underwent comprehensive genomic profiling in
the publicly available databases for GENIE v10, China PanCancer, and the International Cancer Genome Consortium (ICGC).
Categorical and continuous variables were summarized descriptively using percentages and medians. The Wilcoxon-Rank
Sum test and Kruskal-Wallis test were used to examine differences between continuous variables, and Fisher’s exact test
was used to compare associations between categorical variables.
Results:
Of 14,886 confirmed lung cancer samples from 13,237 unique patients, 14,099 (95%) were NSCLCs. METex14 mutations
were detected in 408 (2.7%) cases, while mutations affecting the tyrosine kinase domain (MET-TKDmut) without concurrent
METex14 were identified in 74 (0.5%) samples. An additional 230 cases (1.5%) had MET mutations other than MET-TKDmut
and METex14. Of the 74 MET-TKD mutations identified, 59 (80%) were missense, 11 (15%) were truncating, and 4 (5%)
were splice site alterations. All samples harboring a known oncogenic MET-TKDmut (N=16, 21%) occurred in NSCLCs, and
included: H1094Y/R (N=6), D1228H/N/V (N=6), M1250T (N=1), N1100S (N=1), H1106D (N=1), and V1188I (N=1). Among
MET-TKDmut with unknown functional significance (N=58, 79%), 43 (74%) were missense, 11 (19%) were truncating, and
4 (7%) were splice site alterations, and included: E1082K/G (N=2), G1102C (N=2), H1079R (N=2), M1229T/V (N=2), I1292V
(N=2), R1327L/C (N=2). Comparing patients with MET-TKDmut (N=72) to patients with METex14 lung cancers (N=353), no
significant difference was observed in terms of sex (p=0.13) or race (p=0.08). However, patients with lung cancers harboring
MET-TKDmut were significantly younger than patients with METex14 mutant lung cancer [median age 63 (range: 30-86)
vs 73 (range: 44-88), p<0.0001)]. Among MET-TKDmut lung cancer samples of the GENIE cohort (N=61) of which 60 were
NSCLCs, 35 (57%) had concurrent driver alterations in KRAS, EGFR, ROS1, BRAF, ERBB2, and RET, while 26 (43%) had no
concurrent oncogenic drivers. Among oncogenic MET-TKDmut lung cancer samples (N=11, 18%), 4 had no concurrent
drivers, and 7 had concurrent driver alterations, including KRAS (N=3), EGFR (N=3) and ROS1 (N=1). Among lung cancers
with MET-TKDmut of unknown functional significance (N=50, 82%), there were co-occurring EGFR mutations in 15 cases,
KRAS mutations in 11 cases, and a RET fusion, ERBB2 mutation, and BRAF mutation in 1 case each.
Conclusions:
Potentially actionable MET-TKD mutations can be identified in 0.5% of lung cancers, representing a novel, genomicallydefined subset of non-small cell lung cancer
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P06: Outcomes to First-Line Pembrolizumab among Elderly Patients with PD-L1-high (≥50%)
Non-small-Cell Lung Cancer
Dr. Adriana Barrichello1, MD Joao V. Alessi1, Dr. Biagio Ricciuti1, Dr. Federica Pecci1, MD Victor R. Vaz1, MD, PhD Mark M.
Awad1
1

Dana-Farber Cancer Institute, Brookline, United States

Background:
Elderly patients with non-small cell lung cancer (NSCLC) have been underrepresented in phase 3 immunotherapy clinical
trials. We sought to evaluate clinical outcomes to first-line pembrolizumab in patients with advanced NSCLC, a PD-L1 tumor
proportion score (TPS) of ≥50%, and age ≥80.
Methods:
We performed a retrospective analysis of patients with metastatic NSCLC and a PD-L1 TPS of ≥50% (negative for genomic
sensitizing alterations in EGFR and ALK) who received treatment with first-line pembrolizumab. Clinical outcomes were
compared in patients <80 vs ≥80 years old. Variables demonstrating a univariate signal of association of P<0.1 were
included in multivariate model.
Results:
Among 242 patients, 83.5% (N=202) were <80 years, and 16.5% (N=40) were ≥80 years. Baseline clinicopathological
characteristics were balanced in the <80y vs ≥80y groups in terms of sex, tobacco use, ECOG-PS, histology, presence of
other potentially targetable driver mutations (KRAS, MET, BRAF, HER2, RET), and PD-L1 TPS distribution (50-89% vs ≥90%)
(Table 1). Compared to patients <80y, patients ≥80y had no difference in objective response rate (ORR 39.1% vs 30.0%;
P=0.37) (Figure 1A), median progression-free survival (mPFS 5.5 vs 3.8 months; P=0.59) (Figure 1B), or median overall
survival (mOS 25.3 vs 21.2 months; P=0.067) (Figure 1C). After adjusting for PD-L1 and ECOG-PS, there was no difference in
overall survival between patients <80y vs ≥80y (Figure 1D). Upon disease progression to pembrolizumab, patients ≥80y were
significantly less likely to receive second-line systemic therapy compared to patients <80y (58.0% vs 34.5%; P=0.03).
Conclusion: In patients with NSCLC and PDL1 ≥50% treated with first-line pembrolizumab, clinical outcomes in patients
above age ≥80y were similar to those <80y, although elderly patients were less likely to receive second-line therapy after
progression.
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P07: Pembrolizumab and Weekly Low Dose Carboplatin and Paclitaxel Compared with
Pembrolizumab Alone in Patients with NSCLC and Poor PS
Dr. Safoa Addo, Dr. Thomas Lycan, Dr. Tamjeed Ahmed, Dr. Jimmy Ruiz, Dr. Andrew Dothard, Dr. Ankur Singh, Dr. Stefan
Grant, Dr. Beverly Levine, Dr. Pierre Triozzi, Dr. Marcelo Bonomi, Dr. W. Jeffrey Petty
Atrium Health Wake Forest Baptist, Winston-Salem , USA, 2Atrium Health Wake Forest Baptist, Winston-Salem , USA,
3
Tennessee Oncology, Gallatin, USA, 4Atrium Health Wake Forest Baptist, Winston-Salem, USA, 5Atrium Health Wake Forest
Baptist, Winston-Salem , USA, 6Atrium Health Wake Forest Baptist, Winston-Salem, USA, 7Atrium Health Wake Forest Baptist,
Winston-Salem , USA, 8Wake Forest School of Medicine , Winston-Salem , USA, 9Atrium Health Wake Forest Baptist, WinstonSalem, USA, 10The Ohio State University, Columbus, USA, 11Atrium Health Wake Forest Baptist, Winston-Salem, USA
1

Background:
Immunotherapy alone or in combination with chemotherapy has become the standard of care for medically fit (PS 0-1)
patients who have advanced non-small cell lung cancer (NSCLC) without a driver mutation. The optimal treatment for
patients with PS 2 remains an active area of investigation.
Methods:
In this study, patients with advanced NSCLC and a PS of 2 were randomized to single-agent pembrolizumab at 200 mg every
3 weeks (Arm A) or pembrolizumab combined with weekly carboplatin area under the curve 1 and paclitaxel 25 mg/m2 (Arm
B). The primary clinical end-point was differences in response rates between the two arms.
Results:
21 patients were randomized to the combination arm and 22 to the single-agent arm. Three patients were non-evaluable
for response, but all enrolled patients were included in survival analyses. Therapy was generally well tolerated. There
was no significant difference in response rates between the two arms. Median PFS and OS were not significantly different
between the two arms with PFS of 4.3 months (Arm A) vs 5.0 months (Arm B) and OS of 8.3 months (Arm A) vs 7.5 months
(arm B). To compare survival outcomes of these pembolizumab based-therapies to historical control of platinum-based
chemotherapy for PS 2 patients, the two arms were combined. Median PFS was similar to historical control of platinum
based chemotherapy (4.6 months in our study vs 4.6 months historical control for PFS). However, overall survival at 12
months and 24 months favored pembrolizumab based therapy at 12 months (41% in our study vs 31% historical control)
and 24 months (29% in our study vs 11% historical control, P < .05).
Discussion:
Adding very low dose chemotherapy to pembrolizumab did not appear to improve response rates, PFS, or OS. When
combined, median outcomes were similar to historical controls for platinum based chemotherapy, and long term outcomes
appeared encouraging.
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P08: The CANVAX Cohort Study: Immunogenicity and Safety of COVID-19 Vaccines in
Patients with Cancer, in the Era of Variants
Dr. Vivek Naranbhai1, Dr. Catherine Meador1, Dr Alejandro Balazs2, Prof A John Iafrate1, Dr. Justin Gainor1, The CANVAX team1
Massachusetts General Hospital/dana-farber Cancer Institute, Boston, United States, 2Ragon Institute of MGH, MIT and
Harvard, Boston, United States
1

Background:
The immunogenicity and reactogenicity of SARS-CoV-2 vaccines in patients with cancer are poorly understood, especially as
novel variants arise.
Patients and Methods:
We are conducting a prospective cohort study of adults with solid-organ or hematologic cancers to evaluate anti-SARSCoV-2 IgA/M/G spike antibodies, neutralization against wildtype and SARS-CoV-2 variants, and reactogenicity ≥7 days
following two doses of mRNA-1273, BNT162b2 or one dose of Ad26.COV2.S. Here, we analyzed responses by multivariate
regression, and included data from 1638 healthy controls, previously reported, for comparison. In a random sample of ~20%
of the cohort, we studied the breadth of responses against SARS CoV-2.
Results:
Between April and July 2021, we enrolled 1001 patients; 762 were eligible for analysis (656 had neutralization measured);
264 were patients with lung cancer. In the overall population, mRNA-1273 was the most immunogenic (log10 geometric
mean concentration (GMC) 2.9, log10 geometric mean neutralization titer (GMT) 2.3), followed by BNT162b2 (GMC 2.4;GMT
1.9), and Ad26.COV2.S (GMC 1.5;GMT 1.4; p<0.001.) The proportion of low neutralization (<20% of convalescent titers)
among Ad26.COV2.S recipients was 69.9%. Prior COVID-19 infection (in 7.1% of the cohort) was associated with higher
responses (p<0.001). Antibody titers and neutralization were quantitatively lower in patients with cancer than comparable
healthy controls, regardless of vaccine type (p<0.001). Receipt of chemotherapy in the prior year or current steroids were
associated with lower antibody levels, and immune checkpoint blockade with higher neutralization. In patients with lung
cancer, we observed no significant difference in responses by targeted therapy target; and a trend towards enhanced
immune responses in patients receiving immunotherapy. Systemic reactogenicity varied by vaccine and correlated with
immune responses (p=0.002 for concentration, p=0.016 for neutralization). In patients who received an additional vaccine
dose, side effects were similar to prior doses, and >90% demonstrated increased antibody titers to levels comparable or
higher than healthy controls. Neutralization of alpha, beta, gamma and delta SARS-CoV-2 variants is impaired relative to
wildtype (Wuhan), regardless of vaccine type. Regardless of viral variant (alpha, beta, gamma or delta), mRNA1273 was
the most immunogenic, followed by BNT162b2 and then Ad26.COV2.S. Data on omicron neutralization will be presented.
Neutralization of more variants (breadth) was associated with higher magnitude of wildtype neutralization, and increased
with time since vaccination. Anti-spike binding antibody concentrations were a good surrogate for breadth.
Conclusions:
SARS-CoV-2 vaccines are safe and immunogenic in patients with cancer. Booster SARS-CoV-2 vaccines confer improved
responses and expand breadth of neutralization of variants through enhancing titers of antibodies.
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P09: High PD-L1 Expression at Diagnosis Is Associated with Worse Progression Free Survival
in Patients With ALK¬-rearranged Non-small Cell Lung Cancer (NSCLC) on First Line ALK
Tyrosine Kinase Inhibitor (TKI) Therapy
Dr. Yunan Nie1, Dr. Jose Pacheco1, Prof. Paul A. Bunn, Jr.1, Dr. Erin Schenk1, Dr. Ross Camidge1, Dr. Tejas Patil1
1

University Of Colorado Cancer Center, Aurora, United States

Background:
Programmed death-ligand 1 (PD-L1) expression testing has become standard of care among patients with advanced
NSCLC. Patients with tumors expressing high PD-L1 levels (≥50%) have enhanced responses with immune checkpoint
inhibitors (ICI). Patients with ALK-rearranged NSCLC (ALK+) do not experience disease control with ICI therapy, even with
elevated PD-L1 expression at diagnosis. This implies that high PD-L1 expression may be a downstream consequence of
ALK signaling and not reflect true immune escape. Whether high PD-L1 expression is a prognostic or predictive marker for
tyrosine kinase inhibitor response in this patient population has not been explored.
Methods:
A single center retrospective study was performed. ALK+ patients were identified through chart review. PD-L1 expression
was performed using Ventana SP263 assay. Patients were separated into PD-L1 high (≥ 50%) or low (<50%) groups. ALK
TKI were characterized as either having CNS penetration (lorlatinib, brigatinib, alectinib) or not (crizotinib). The initial clinical
response and progression free survival (PFS) to initial ALK-TKI therapy was noted. PFS between the two groups was
assessed using a log rank test. Patients who remained on their first ALK-TKI at the time of data extraction were censored in
the survival analysis.
Results:
We reviewed 156 patients with ALK rearrangements who were treated at the University of Colorado between 2010 and
2021. Of these, 50 had PD-L1 testing performed. 32% (16/50) patients had a PD-L1 score of 0%, 26% (13/50) had a PD-L1
score of 1-49%, and 44% (22/50) had a PD-L1 score of ≥50%. In the cohort of patients with a low PD-L1 score, 97% (28/29)
experienced a partial response (PR) or complete response (CR) to their first ALK TKI while 95% (20/21) patients with a high
PD-L1 score had a PR or CR to their first ALK TKI. Of the patients with low PD-L1 score, 52% (15/29) received a TKI with CNS
penetration as compared to 38% (8/21) of the high PD-L1 cohort, though sites of progression were not limited to the CNS.
The initial response rate was not significantly different between the two groups (p>0.99). Patients with a low PD-L1 score
exhibited a significantly longer PFS as compared to patients with a high PD-L1 score, median follow up time of 25.5 months
(54 months vs 14 months, p=0.0015, hazard ratio (HR) 0.362, 95% CI 0.1254 to 0.6228).
Conclusions:
While there appears to be no significant difference in initial clinical response to an ALK TKI in ALK+ patients with a low PDL1 versus high PD-L1 expression, patients with a low PD-L1 expression appear to have dramatically longer progression free
survival on TKI therapy, though this may be confounded by the specific ALK-TKI that these patients received. These data do
suggest, however, that high PD-L1 expression may be an important negative prognostic or predictive marker among patients
with ALK+ NSCLC.
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P10: EGFR-Mutant NSCLC with De Novo or Acquired Squamous Histology: Molecular
Features and Clinical Outcomes
Dr. Catherine Meador1, Dr. Yin Hung2, Rosemary Cobb1, Mandeep Banwait1, Alona Muzikansky3, Dr. Aaron Hata1, Dr. Lecia
Sequist1, Dr. Zofia Piotrowska1
Department of Medicine, Division of Hematology/Oncology, Massachusetts General Hospital, Boston, United States,
Department of Pathology, Massachusetts General Hospital, Boston, USA, 3Mass General Research Institute, Division of Clinical
Research Biostatistics Center, Boston, USA

1
2

Background:
Activating EGFR mutations occur predominantly in lung cancers with adenocarcinoma histology but can rarely be found
in squamous tumors. Histologic “transformation” from adenocarcinoma to squamous histology is also seen at acquired
resistance to EGFR TKIs. While squamous transformation may be a driver of resistance, the biological characteristics of
squamous histology in the setting of EGFR-mutant NSCLC remain incompletely understood.
Methods:
We retrospectively identified patients seen at Massachusetts General Hospital between 2002-2021 with EGFR-mutant
NSCLC demonstrating features of squamous histology on at least one biopsy. Cases were categorized into one of three
groups: ‘de novo squamous’ (purely squamous at initial diagnosis), ‘adenosquamous’ (at least one biopsy demonstrating
mixed adenocarcinoma and squamous histology), and ‘transformed’ (adenocarcinoma histology at diagnosis with
subsequent squamous transformation). All patients had at least one biopsy independently reviewed, and 8/10 transformed
tumors had both pre- and post-transformation biopsies independently reviewed by a staff pathologist. Demographics,
molecular characteristics, and clinical outcomes were analyzed.
Results:
Of 565 EGFR-mutant NSCLCs, 20 met study criteria and had archival tissue available for pathology review. Among them,
5 (25%) were de novo squamous, 5 (25%) adenosquamous, and 10 (50%) transformed. Of transformed tumors, 7/10
underwent transformation after first-line TKI therapy. NGS genotyping was available at baseline on 9/20 tumors and at
transformation on 8/10 transformed samples. TP53 mutations occurred in 8/9 tumors genotyped at baseline; no other
recurrent co-occurring mutations were identified. At transformation, 2/8 genotyped tumors harbored EGFR T790M (both
acquired), 3/8 had acquired MET amplification, and 3/8 had no additional known resistance mechanisms. Of note, one
patient had a second biopsy showing EGFR T790M+ adenocarcinoma within 30 days of the first biopsy showing squamous
transformation. Post-transformation, 3/10 were treated with third-generation EGFR TKIs (2 T790M+), yielding a median
treatment duration of 3.4 months (range 1.4-11.6). Another 4/10 received taxane-based chemotherapy with a median
treatment duration of 10.5 months (range 0.9-13.8), and 1/10 received pemetrexed-based chemotherapy with treatment
duration of 2 months. Among all 20 patients, median overall survival (mOS) from time of diagnosis was 31.5 months (95%
CI [11.8-49.9]). Among the transformed cohort, mOS from time of squamous transformation was 13.5 months (95% CI [018.6]).
Conclusions:
Squamous transformation is rare in EGFR-mutant cancers. Our data suggest that co-occurring genetic drivers of
resistance may be common, in distinction from small cell transformation. Further study is needed to investigate histologic
transformation in acquired resistance. Chemotherapy tailored to squamous tumors may be beneficial, though prospective
trials are needed.
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P11: Phase II Study of Lorlatinib in Patients with ROS1-Rearranged Lung Cancer with CNS
Progression on Crizotinib
Dr. Jaime Schneider1,2, Dr. Jessica Lin1,2, Elizabeth Krueger1, Inga Lennes1,2, Joseph Jacobson3, Michael Cheng3, Dr. Rebecca
Heist1,2, Dr. Zofia Piotrowska1,2, Justin Gainor1,2, Alice Shaw1,4, Ibiayi Dagogo-Jack1,2
MGH Cancer Center, Boston, United States, 2Harvard Medical School, Boston, United States, 3Dana Farber Cancer Center,
Boston, United States, 4Novartis Institutes for Biomedical Research, Cambridge, United Stated

1

Background:
The central nervous system (CNS) is a site of progression in approximately 40% of patients with ROS1-rearranged (ROS1+)
lung cancer treated with crizotinib. Lorlatinib is a potent, next-generation ROS1 inhibitor developed to cross the blood-brain
barrier and has proven clinical activity in crizotinib-resistant lung cancers. We conducted a phase II study to evaluate the
intracranial (IC) activity of lorlatinib in patients with ROS1+ lung cancer who had CNS-only progression on crizotinib.
Methods:
Patients with metastatic ROS1+ lung cancer with IC-only progression on crizotinib received lorlatinib 100 mg daily. The
primary endpoint was IC disease control rate (DCR) at 12 weeks per modified RECIST v1.1. The target rates of effectiveness
versus ineffectiveness were defined as an IC DCR at 12 weeks of ≥85% vs 60%, respectively. The study design had 90%
power to detect this difference, with a one-side alpha level of 0.07. Secondary endpoints included IC progression-free
survival (PFS), IC objective response rate (ORR), and safety/tolerability of lorlatinib.
Results:
Sixteen patients were enrolled at two institutions between November 2016 and January 2019. Nine (56%) patients had
received prior CNS radiation, with a median of 10.9 months between radiation and lorlatinib. The IC DCR was 100% at 12
weeks. The best IC ORR was 87%, with an IC complete response rate of 60%. Median IC PFS was not reached. The IC PFS
rate at 12 months was 79%. With median follow-up of 22 months, seven patients experienced disease progression, including
five patients with the CNS as a site of relapse. Of the five patients with CNS relapse, two had intracranial-only progression
and three had mixed extra- and intra-cranial progression. Molecular analysis of three patients with extracranial progression
revealed ROS1 G2032R (n=1), ROS1 L2086F (n=1), and CCDC6-RET fusion (n=1). Eleven (69%) patients required dose
reduction due to treatment-related adverse events (neurocognitive effects, 38%; neuropathy, 19%) including one patient who
discontinued treatment for grade 2 edema. No grade 5 adverse events were observed. The study was terminated early after
enrollment of 16 of 22 planned patients due to the commercial availability of off-label lorlatinib.
Conclusions:
The CNS-penetrant next-generation ROS1 inhibitor lorlatinib is an effective salvage therapy for patients experiencing isolated
CNS progression on crizotinib.
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P12: Clinicopathologic Characteristics of Patients with KRAS G12D-mutated NSCLC
Dr. Alissa Cooper1, Alona Muzikansky1, Dr. Jochen Lennerz1, Dr. Mari Mino-Kenudson1, Dr. Yin Hung1, Dr. Zofia Piotrowska1,
Ibiayi Dagogo-Jack1, Dr. Lecia Sequist1, Dr. Jessica Lin1, Justin Gainor1, Dr. Rebecca Heist1
1

Massachusetts General Hospital/Harvard Medical School, Boston, United States

Background:
KRAS mutations are the most frequent oncogenic drivers in non-small-cell lung cancer (NSCLC), with G12C, G12D, and G12V
mutations among the most common. Preclinical work has demonstrated promising antitumor activity of agents targeting
KRAS G12D, which will soon enter the clinic in first-in-human trials. Characterization of clinical and pathologic traits of
patients (pts) with NSCLC harboring KRAS G12D is needed.
Methods:
This was a retrospective single institution study. Pts with NSCLC found to harbor KRAS G12D mutation by the
Massachusetts General Hospital (MGH) SNaPshot next-generation sequencing assay were identified. Chart review was
conducted to extract data on clinical, demographic, and pathologic characteristics including co-mutation status.
Results:
Among all pts who had SNaPshot testing performed between 5/2017 to 8/2021, there were 452 MGH patients whose
cancers were positive for KRAS G12D; 58 had NSCLC (12.8%). Median age was 65 (range, 29-90); 35 (60%) were female.
The majority of pts had adenocarcinoma (50, 86.2%), with 5 (8.6%) NSCLC NOS, and 1 (1.7%) each of squamous,
adenosquamous, and sarcomatoid histology. Seven (12.1%) pts had never smoking history, 44 (75.8%) former, and 7
(12.1%) current. Median pack years was 20; 20 (34.5%) pts had 0-10 pack years, 12 (20.7%) had >10 – 20 pack years, and
26 (44.8%) had > 20 pack years. There were 50 patients with metastatic/recurrent disease; among these, 18 (36%) had
CNS metastases, 13 of which were present at time of initial diagnosis. 33 pts (66%) had metastases to extra-thoracic sites,
28 of which were present at time of initial diagnosis. PD-L1 level was <1% in 22 (37.9%) pts, 1-49% in 18 (31.0%), > 50% in
9 (15.5%), and unavailable in 9 (15.5%). Analysis of co-mutational patterns revealed 17 pts (29.3%) with co-occurring with
TP53 mutations, 13 (22.4%) with STK11 mutations, and 10 (17.2%) with KEAP1 mutations. There were 7 pts with both
STK11 and KEAP1 mutations (12.1%), and 1 each of STK11/TP53, KEAP1/TP53, and STK11/KEAP1/TP53 combinations.
Although SMARCA4 alterations were identified in 11 pts (19.0%), only 2 (3.4%) were truncating/deletion mutations.
SMARCB1 truncating mutations in 2 pts (3.4%), and ARID1A mutations in 4 (6.9%) were also seen. Other co-occurring
genetic alterations of interest included mutations affecting the RAS-MAPK (12.1%), PI3K-AKT (13.8%), and cell cycle
signaling (22.4%) pathways.
Conclusions:
Small molecule inhibitors targeting KRAS G12D are under development and are soon expected to be tested in the clinic. In
this study, the majority of pts with KRAS G12D-mutated NSCLC had baseline PDL1 < 50%, and most had co-occurring tumor
genomic alterations.
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P13: Real-World Experience of Lurbinectedin Beyond the Second Line in Small Cell Lung
Cancer
Dr. Aakash Desai1, Ashley Potter1, Dr. Jacob Orme1, Dr. Konstantinos Leventakos1
1

Division of Medical Oncology, MayoClinic, Rochester, United States

Background:
Patients with small cell lung cancer (SCLC) have limited therapeutic options post-platinum-based regimens and
immunotherapy. Lurbinectedin, an alkylating agent, has received accelerated approval by the US Food and Drug
Administration (FDA) for patients with metastatic SCLC progressing on or after standard frontline therapies. Here, we
describe our institutional experience for using lurbinectedin in third-line setting or beyond for SCLC.
Methods:
We identified 74 unique patients who received lurbinectedin between June 2020 to November 2021 for SCLC at our
institution. We excluded patients who received lurbinectedin in the second-line or did not receive as planned, had
extrapulmonary small cell cancers or poorly differentiated neuroendocrine cancers. Fourteen patients met our criteria
and data on the following variables were extracted for each: age at diagnosis, sex, number of prior lines of therapy,
prior platinum, immunotherapy and topotecan therapy, number of cycles, date of lurbinectedin initiation, dose, date of
progression, date of last follow-up and toxicity data.
Results:
Within the cohort, the median age at diagnosis was 59 years, with 50% females. The median follow-up for the cohort was
5.9 months. Within the cohort, 86% of the patients had de novo SCLC, while 14% had EGFRm NSCLC transformed to SCLC.
Eighty-five percent of patients had extensive-stage SCLC at diagnosis. Patients received lurbinectedin either in the 3rd
(78.5%), 4th (14.2%) or 5th (7.1%) line setting. Three patients did not receive prior topotecan and one patient did not receive
a prior platinum agent. Median number of cycles of lurbinectedin was 4.5 (range: 1-10) with most (86%) receiving standard
dose of 3.2 mg/m2. Fourteen percent of patients received empiric dose reduction due to history of myelosuppression with
previous chemotherapy. Grade 3 or higher adverse events reported were neutropenia (21%), fatigue (14%), anemia (14%),
and febrile neutropenia (7%). Fourteen percent of patients required dose reduction due to neutropenia. Growth factor
support given in 21% of patients either as secondary prophylaxis for grade 2 neutropenia (14%) or as primary prophylaxis
(7%). Overall, the median progression free survival (PFS) for the cohort was 3.8 months. There were no deaths while on
lurbinectedin at the dose of 3.2 mg/m2.
Conclusions:
Lurbinectedin when used in the 3rd line or later setting for relapsed SCLC was generally well tolerated with a median PFS of
3.8 months. These data support the use of lurbinectedin in third-line or later setting if not given earlier.
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Figure 1: Progression Free Survival for receiving Lurbinectedin for replapsed SCLC in third-line or beyond
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P14: Outcome and Clinicopathologic/Molecular Characteristics of NSCLC with Cutaneous,
Subcutaneous And/or Muscular Metastases
Dr. Jessica Boyce1, Anna Wurtz2, Dr. Sarah Goldberg2, Dr. Anne Chiang2, Dr. Frederick Wilson2, Emily Duffield2, Marianne
Davies2, Kathryn Medow2, Vanna Dest2, Dr. Katerina Politi2, Dr. Kurt Schalper2, Dr. Roy Herbst2, Dr. Scott Gettinger2
1

Legacy Health, Portland, United States, 2Yale University, New Haven, United States

Background:
Cutaneous/subcutaneous and/or muscular metastases (collectively termed, soft tissue metastases or STM) are rare in
NSCLC, and clinicopathologic/ molecular features are not well characterized.
Methods:
We performed a retrospective cohort study evaluating 68 patients with STM from NSCLC seen at the Yale Cancer Center
between 2005 and 2020.
Results:
Forty patients (59%) were women. Fifty-eight patients (85%) were white (black, 7%; Asian, 7%). Median age at diagnosis of
NSCLC was 64 years, and at time of STM, 65 years. Thirty-eight patients (58%) presented with STM at the time of NSCLC
diagnosis; median time to development of STM in the remaining patients was 14 months. 62 patients (91%) had a smoking
history, with median pack-year history of 35.
Cutaneous/subcutaneous and muscular metastases were identified in 56 (82%) and 25 (37%) patients respectively; 13
patients (19%) had both cutaneous/subcutaneous and muscular metastases. 52 patients (76%) had more than one site
of STM. Among the 16 patients (24%) with only one site of STM, only one patient has a muscular metastasis. Sites of
cutaneous/subcutaneous metastases included trunk (n=51, 91%), extremities (n=4, 7%) and head/neck (n=14, 25%). Sites
of muscular metastases included trunk (n=22, 88%) and extremities (n=9, 36%). Other sites of metastatic disease among
all patients included, bone (n=45), adrenal (n=35), brain (n=33), pleura (n=32) and liver (n=29). Atypical sites of metastases
included, pancreas (n=8), kidney (n=8), spleen (n=6) and leptomeninges (n=6).
Histologic subtypes included adenocarcinoma (n=49), squamous (n=4), adeno-squamous (n=3), NSCLC not otherwise
specified (NOS) (n=11) and large cell neuroendocrine (n=1). Thyroid transcription factor-1 (TTF-1) immunohistochemistry
was negative in 26 patients (including 16, 7, 2 and 1 patient with adenocarcinoma, NSCLC-NOS, adeno-squamous and
squamous carcinoma respectively), positive in 26 patients, and discordant between multiple specimens from 5 patients (all
adenocarcinoma). Tumor PD-L1 immunohistochemistry identified 8 patients with >=50%, 6 with 1-49% and 6 without PD-L1
expression.
KRAS mutations were found in 28 of 42 patients tested (67%), including G12C (n=13), G12V (4), G12D (3), G12A (2), G12F/
G12S/ G13A/ G13D/ Q61H (one each) and one KRAS mutation not specified. EGFR mutations were identified in 4 of 44
patients and ROS1 fusions in 1 of 22. No ALK fusions (0/30) or BRAF mutations (0/21) were detected. One patient was
found to have a HER2 mutation.
Median survival from diagnosis of metastases and STM was 16 months and 6 months respectively.
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Conclusions:
STM in NSCLC may occur more often in cutaneous/subcutaneous than muscular sites, with the most common area for
both being the trunk. STM are generally multifocal and most often limited to cutaneous/subcutaneous or muscular sites.
Unlike muscular metastases, cutaneous/subcutaneous metastases are uncommon in extremities. The head/neck region
appears to be selective for cutaneous/subcutaneous metastases.
STM may be more common in KRAS mutated NSCLC, women and in TTF-1 negative non-squamous NSCLC. Development
of STM appears to occur late and portend a poor prognosis. Additional pending immunohistochemical/ molecular studies
from archived tissue (tissue microarray being prepared), and experiments from four patient derived xenografts established
from our cohort, may further characterize and possibly elucidate mechanisms of STM in NSCLC.
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P15: Patterns of First- and Second-Line Systemic Therapy Use Among Adults with Advanced
Non-Small Cell Lung Cancer in the PROSPR-Lung Consortium
Ms. Nikki Carroll1, Dr. Jennifer Eisenstein1, Dr. Andrea Burnett-Hartman1, Dr. Robert Greenlee2, Dr. Stacey Honda3, Dr. Christine
Neslund-Dudas4, Dr. Anil Vachani5, Dr. Debra Ritzwoller1
Kaiser Permanente Colorado, Denver, United States, 2Marshfield Clinic Research Institute, Marshfield, United States, 3Kaiser
Permanente Hawaii, Honolulu, United States, 4Henry Ford Health System and Henry Ford Cancer Institute, Detroit, United
States, 5Perelman School of Medicine, University of Pennsylvania, Philadelphia, United States
1

Background:
Systemic treatment guidelines for patients diagnosed with advanced non-small cell lung cancer (NSCLC) are quickly shifting
from the platinum-based chemotherapy standard of care to new immunotherapies and targeted therapies that have been
associated with improved survival results in clinical trials. As more of these emerging therapies are approved for use, it’s
important to understand the impact they have on the patterns of care provided to patients in real-world community settings.
This study characterizes first- and second-line treatment patterns among patients diagnosed with advanced non-small cell
lung cancer in the Population-based Research to Optimize the Screening Process (PROSPR)-Lung Consortium.
Methods:
A retrospective cohort of 2,321 patients diagnosed with stage III/IV NSCLC between March 1, 2012 and September 30,
2018 were identified from the tumor registries of 4 diverse health systems participating in the PROSPR-Lung consortium.
Demographic, comorbidity, tumor characteristics and treatment patterns are described overall, by those receiving first-line
therapy, and those receiving second-line therapy.
Results:
Within 180 days of diagnosis, 1,468 (63%) patients received first-line systemic therapy of any kind, increasing from 51%
of patients diagnosed in 2012 to 68% of patients diagnosed in 2018. Among Stage III patients, 69% received first-line
systemic therapy with the majority of those (94%) receiving platinum-based chemotherapy. Among Stage IV patients, 977
of 1611 (61%) received first-line systemic therapy with 61% of these Stage IV patients receiving chemotherapy and 26%
receiving an immunotherapy drug +/- chemotherapy. The percent of Stage IV patients receiving first-line immunotherapy
+/- chemotherapy increased from 19% of patients diagnosed in 2012 to 46% of patients diagnosed in 2018. A total of 329
(22%) patients received a second-line treatment increasing from 11% of patients diagnosed in 2012 to 31% of patients
diagnosed in 2018. Almost half of those receiving second-line therapy (48%) received an immunotherapy drug.
Conclusions:
The proportion of patients receiving both first- and second-line treatment has increased over time, and in particular, the
proportion of patients receiving treatments that include immunotherapy drugs has rapidly increased. Future work includes
the study of other characteristics and survival estimates to ascertain the full impact and effectiveness of these novel
treatments in a community setting.
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P16: Accelerating Lung Cancer Diagnosis and Molecular Profiling through Liquid Biopsy
Dr. Miguel Garcia1, Dr. Kasia Czarnecka2, Jennifer Law1, Alexandra Salvarrey1,2, Roxanne Fernandes1, Dr. Thomas K Waddell2,
Lisa W Le1, Dr. Geoffrey Liu1, Dr. Frances A Shepherd1, Dr. Penelope Bradbury1, Dr. Adrian Sacher1, Dr. Tracy Stockley3, Dr.
Prodipto Pal3, Dr. Patrik Rogalla4, Noor Ghumman1, Dr. Natasha Leighl
Princess Margaret Cancer Centre, Division of Medical Oncology and Hematology, University Health Network, Toronto, Canada,
Toronto General Hospital, Division of Thoracic Surgery, University Health Network, Toronto, Canada, 3Toronto General Hospital,
Department of Laboratory Medicine and Pathobiology, University Health Network, Toronto, Canada, 4Toronto General Hospital,
Joint Dept. Medical Imaging, University Health Network, Toronto, Canada

1
2

Background:
Molecular profiling of tumor tissue is the gold standard for treatment decision making in advanced non-small cell lung
cancer. However, results are often delayed or unavailable due to insufficient biopsy samples. Liquid biopsies can facilitate
genotyping through detecting circulating tumor DNA (ctDNA) in plasma. We piloted the use of liquid biopsy for molecular
genotyping as part of the pre-diagnostic work-up for lung cancer.
Methods:
We enrolled patients with ≤15 pack-year smoking history and radiologic evidence of stage IV lung cancer referred to our lung
cancer rapid diagnostic program (NCT04862924). Patients underwent plasma ctDNA testing using a DNA-based mutation
panel (SNVs, indels in 38 cancer-associated genes - Canexia Follow It®). Tissue profiling was performed per standard
of care, including comprehensive NGS (Oncomine Comprehensive Assay v3). Identification of actionable targets, result
turnaround time (TAT) and time to treatment initiation were compared between plasma and tissue testing.
Results:
From January to June 2021, 20 patients were enrolled; 3 had non-lung cancer diagnoses, 12 had lung adenocarcinoma.
Seven had mutations detected in plasma or tissue (4/7 concordant, 1 plasma only, 2 tissue only) in EGFR (6) and ERBB2 (1).
Fusions were identified through immunohistochemistry for 3 patients (2 ALK, 1 RET). Median time to sampling was 2 days
for plasma, 9 days for tissue biopsy. Median TAT for results was faster with plasma (17 vs. 22 days). Median time from
referral to treatment initiation was 31 days (range 16-41) if an actionable alteration was identified in plasma versus 35 days
if none was identified (range 20-58).
Conclusions:
While liquid biopsy in the initial diagnostic workup of advanced NSCLC patients may accelerate profiling results and
treatment initiation, comprehensive NGS assays with faster TAT are needed. An expansion study (N=150) is ongoing with a
comprehensive DNA-based assay with faster TAT (SNV, indels, fusions, CNV; InVisionFirst, Inivata).
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P17: Dissecting the Genomic and Tumor Immune Microenvironment Determinants of
Recurrence for Surgically-Resected Stage I NSCLC
Dr. Joao Alessi1, Zinan Wei2, MD Biagio Ricciuti1, MD Victor Vaz1, MD Adriana Barrichello1, MD Federica Pecci1, BS Kristen
Felt3, PhD Bijaya Sharma3, MD Lynette Sholl4, MD, PhD Scott Rodig4, MD, PhD Mark Awad1
Lowe Center for Thoracic Oncology - Dana-Farber Cancer Institute, Boston, United States, 2Department of Data Science Dana-Farber Cancer Institute , Boston, United States, 3ImmunoProfile, Brigham & Women’s Hospital and Dana-Farber Cancer
Institute, Boston, United States, 4Department of Pathology, Brigham and Women’s Hospital, Boston, United States
1

Background:
Patients with early-stage non-small cell lung cancer (NSCLC) are at substantial risk for disease recurrence after surgical
resection and the discovery of biomarkers that predict disease recurrence has been challenging. We sought to identify
genomic and immunologic factors associated with recurrence after surgery in stage I NSCLC.
Methods:
We collected clinicopathologic data from patients with resected stage I NSCLC (AJCC 8th Edition), which underwent
multiplexed immunofluorescence for CD8+, FOXP3+, PD-1+, and PD-L1 (Figure 1). A subset of these samples also had
next-generation sequencing performed to identify genomic alterations and tumor mutational burden (TMB). A bidirectional
stepwise elimination was applied on variables with a univariable disease-free survival (DFS) p-value <0.25. The final
multivariable Cox model was validated with internal bootstrapping (B=300).
Results:
A total of 252 cases were included. After a median follow-up of 25.6 months from the time of surgery, 47 cases (18.7%)
experienced recurrence, with a 2-year DFS rate of 82.9% and a 2-year overall survival (OS) rate of 97.9%. Shorter DFS was
associated with higher TMB, increased PD-L1 expression, and greater numbers of intratumoral (IT) CD8+, PD-1+, and PD1+CD8+ immune cells, as well as increased CD8+ and FOXP3+ T cells at the tumor-stroma interface (TSI) in univariable
analyses (p<0.05). Multivariable analysis showed that shorter DFS was associated with increasing TMB and higher PDL1 tumor cell expression. We observed a difference in immune cell localization and risk of recurrence: shorter DFS was
associated with higher IT but lower TSI PD-1+ immune cells and higher IT but lower TSI FOXP3+ T cells (Table 1). Internal
bootstrap validation showed good model performance (C-index = 0.74).
Conclusions:
Genomic analysis and immunophenotyping stage I NSCLCs can identify cases at most significant risk of disease recurrence
after surgical resection.
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P18: Genomic Determinants of Brain Metastases in ALK+ Non-Small Cell Lung Cancer
Dr. Paola Ghanem1, Dr Benjamin Levy1, Dr. Kristen A. Marrone1, Dr. Christine Hann1, Dr Jarushka Naidoo1, Dr David Ettinger1,
Dr Joseph Murray1, Laura Prichett2, Dr Patrick Forde1, Dr. Valsamo Anagnostou1, Dr. Julie Brahmer1, Dr Vincent K. Lam1
Department of Oncology, The Sidney Kimmel Comprehensive Cancer Center, Johns Hopkins University, School of Medicine,
Baltimore, United States, 2Department of Pediatrics, Biostatistics, Epidemiology and Data Management (BEAD) Core, Johns
Hopkins University School of Medicine, Baltimore, United States
1

Background:
In ALK re-arranged non-small cell lung cancer (NSCLC), brain metastasis occurs in over 50% of patients during the course of
their disease and contributes to poor prognosis and significant symptom burden. However, determinants of central nervous
system (CNS) metastasis in ALK+ NSCLC are not well characterized.
Methods:
We retrospectively analyzed clinical and genomic data collected from advanced ALK+ NSCLC patients at Johns Hopkins
from 2010 to 2021. Brain imaging was obtained per standard of care. ALK fusion variant and co-occurring mutations were
determined by clinical next-generation sequencing (tissue and/or plasma). Univariate and multivariate logistic regression
were performed to investigate the association between several clinical and genomic features and the occurrence of
CNS metastasis, with particular focus on CNS genomic risk factors in lung adenocarcinoma (CDKN2A/B loss and MYC
amplification) and prognostic factors in ALK+ NSCLC (TP53 and EML4-ALK variant). CNS-free survival was estimated using
the Kaplan-Meier method.
Results:
Patient baseline characteristics for this cohort of 106 patients are summarized in Table 1. Consistent with known
demographics of ALK+ NSCLC, patients were generally younger and mostly never-smokers. Baseline brain metastasis was
detected in 25% of patients and the cumulative incidence of CNS disease in this cohort was 47%. Median follow-up was
4.98 and 3.72 years in patients with and without brain metastasis, respectively. TP53, CDKN2A/2B, and MYC genomic status
was available for (79) 74.5%, (71) 67%, and (72) 67.9% of patients respectively. ALK fusion variant data was available for 37
(34.9%) patients. On univariate analysis, frontline crizotinib therapy (vs alectinib, brigatinib, or lorlatinib) and CDKN2A/2B
loss were associated with increased risk of developing CNS metastases (OR: 2.28, p-value: 0.046; OR:7.71, p-value: 0.065,
respectively). Multivariate analysis that includes genomic status and crizotinib therapy showed that patients with CDKN2A/B
loss had numerically increased risk of CNS metastasis (OR: 7.30, p-value: 0.079). Adjusting for crizotinib, CNS metastasisfree survival from the time of stage IV diagnosis was shorter in patients with CDKN2A/B loss (log-rank p-value: 0.044), while
TP53 mutations did not alter CNS metastasis-free survival (p-value: 0.972).
Conclusions:
We identify CDKN2A/2B loss as a genomic feature potentially conferring an increased risk in the development of brain
metastases in ALK+ NSCLC. Validation in larger cohorts (ideally with prospective longitudinal brain surveillance) is
warranted, particularly to increase our ability to detect differences among ALK fusion variants.
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P19: Histological Transformation and Off Target Alterations are Frequent Mechanisms of
Acquired Resistance for Patients with EGFR-mutant Lung Cancer Treated with First-line
Osimertinib
Dr. Noura Choudhury1, Christina Falcon1, Dr. Soo-Ryum Yang1, Dr. Helena Yu1
1

Memorial Sloan Kettering Cancer Center, New York, United States

Background:
Preferred first-line treatment for patients with advanced EGFR-mutant lung cancer is osimertinib. Post-progression tissue
biopsies may identify mechanisms of acquired resistance that guide future treatments. In this study, mechanisms of
acquired resistance to first-line osimertinib were identified using paired pre- and post-progression tumor samples that
underwent targeted exome sequencing with MSK-IMPACT.
Methods:
All patients with advanced EGFR-mutant lung cancer treated with first-line osimertinib at Memorial Sloan Kettering Cancer
Center (MSKCC) until October 2021 were identified. Patients were included if they had both a pre-osimertinib and postprogression tumor biopsy within six months of disease progression on osimertinib; both samples must have undergone
sequencing with MSK-IMPACT. Patient demographics, tumor and treatment details were extracted. This study was approved
by the MSKCC Privacy Board.
Results:
64 patients had paired biopsy samples with MSK-IMPACT results. Patients received osimertinib alone (n=32) or with
chemotherapy (n=27), immunotherapy (n=2) or other EGFR tyrosine kinase inhibitor (n=3). Median progression-free survival
(PFS) was 12.9 months. Mechanisms of acquired resistance were off target (n=13, 20.3%), histological transformation
(n=10, 15.6%), on target (n=4, 6.3%) and not identified (n=36, 56.3%). One patient had pre-treatment, de novo small cell
histology (1.5%) that likely explained early disease progression on osimertinib. Off target mechanisms identified were
acquired fusions (RET and BRAF), gene amplification (MET, n=3; ERBB2, n=3) and mutations (KRAS G12A, MET H1094Y,
PIK3CA H1047R, PIK3CA E542K (n=2)). 14/27 (51.9%) patients with an identified mechanism received their next therapy
based on post-progression biopsy results: six platinum-etoposide for transformation, six targeted therapies and two
immunotherapy based on underlying histology (small cell) and high PD-L1 staining on post-progression sample. Median
time on subsequent line of therapy for these patients was 3.5 months.
Conclusions:
While a mechanism of resistance can be identified for nearly half of patients who progress on first-line osimertinib, only
a portion of these alterations direct future therapy selection and duration of response to subsequent lines of therapy is
short. Additional methods of interrogating mechanisms of disease progression after osimertinib beyond targeted exome
analysis, including multi-omics approaches, are necessary to further understand the selective pressures that drive disease
progression on osimertinib.
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P20: The Impact of Molecular Driver Mutations on Brain Metastasis Risk Depends on Timing
of Brain Metastasis Relative to Diagnosis
Dr. Julie Wu1, Victoria Ding, Sophia Luo, Eunji Choi, Nathaniel Myall, Jessica Hellyer, Solomon Henry, Douglas Wood, Henning
Stehr, Hanlee Ji, Seema Nagpal, Melanie Hayden Gephart, Prof. Heather Wakelee, Dr. Joel Neal, Summer Han
1

Stanford University, Palo Alto, United States

Background:
Increased brain metastases (BrM) incidence is observed in patients with ALK- or EGFR-mutated lung cancer. However,
it remains unknown whether this is due to patients’ longer survival, lack of brain penetration of prior targeted therapy, or
intrinsic driver biology. Patients who present with BrM at the time of distant metastasis, i.e., synchronous BrM, may be less
influenced by targeted therapy choice or increased survival (versus driver biology) compared to those who later develop
brain metastasis, i.e., metachronous BrM. In this study, we aimed to compare clinical and genomic characteristics of
patients with synchronous versus metachronous BrM and examine factors associated with each type of BrM risk.
Methods:
We identified patients diagnosed with metastatic lung cancer between January 2017 and June 2019 at Stanford and had
next-generation sequencing available. Synchronous BrM was defined as BrM detected within 60 days of metastatic disease
diagnosis; and metachronous BrM after 60 days. For genomic analysis, we focused on known BrM-associated genes: EGFR,
ALK, and RB1. To compare associations between genomic characteristics and each type of BrM risk, we conducted two sets
of association analyses. For synchronous BrM risk, the outcome was defined as synchronous BrM versus no BrM at time of
distant metastasis, analyzed using logistic regression. The outcome of metachronous BrM risk analysis was defined as time
from distant metastasis without BrM to occurrence of metachronous BrM, death, or last follow-up, analyzed using causespecific Cox regression in the presence of competing risk of death.
Results:
Of the 566 patients in the study population (mean age 66y, male 46%, smoking 57%), 199 (35.1%) patients had synchronous
BrM and 99 (17.4%) had metachronous BrM. Compared to patients with metachronous BrM, those with synchronous BrM
had more advanced stage disease at diagnosis (81% vs. 65% diagnosed at stage IV for synchronous vs metachronous).
Both EGFR and ALK alterations were more frequent for metachronous versus synchronous BrM (35% vs. 20% for EGFR, 7%
vs. 4% for ALK). In comparison, RB1 was represented equally (8% for both). RB1 was associated with an increased risk of
synchronous BrM with an odds ratio (OR) of 2.5 (p=0.02) and metachronous BrM with a hazard ratio (HR) of 3.7 (p<0.001).
ALK was significantly associated with increased risk of metachronous BrM (HR 3.2, p=0.003), whereas the association was
insignificant for synchronous BrM risk (OR 1.4, P>0.1). EGFR was not associated with BrM in either setting (synchronous: OR
1.1, p=0.68; metachronous: HR 1.0, p=1.0).
Conclusions:
Our study shows that patients with metachronous BrM have less aggressive disease characteristics than those with
synchronous BrM. Consistent with survival playing a role in BrM risk, ALK-positive patients had increased BrM risk in
the metachronous setting. In contrast, RB1, which is not associated with increased survival, is associated with BrM in
both settings. EGFR was not associated with BrM risk, possibly due to use of modern CNS-penetrant therapy. Driver
gene associations with BrM can differ by BrM timing relative to diagnosis, which may need to be factored into BrM risk
assessment when determining MRI screening frequency.
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P21: Co-alterations of BRAF with TP53 in BRAF V600E Non-small Cell Lung Carcinoma
Dr. Jane SY Sui1, Dr Charles M Rudin1, Dr. Alexander Drilon1, Dr Mark G Kris1, Dr Michael D Offin1
1

Memorial Sloan Kettering Cancer Center, New York, United States

Background:
BRAF mutations occur in 1-5% of non-small cell lung cancers (NSCLC) with approximately 50% are V600E mutations.
Limited data is known regarding the characteristics and prognostic role of concurrent BRAF V600E with TP53 alterations
in NSCLC. We assessed the prevalence, clinical characteristics and treatment outcomes of patients with NSCLC harboring
BRAF V600E mutation and expression of TP53.
Methods:
Patients with BRAF V600E-mutant lung cancers, identified by MSK-IMPACT at our institution between 2014 to October
9, 2021 were included. Baseline characteristics, incidence of brain metastasis and treatment outcome were compared
between patients with BRAF V600E with or without TP53 co-mutations. Data were analyzed using SPSS version 27
software.
Results:
Seventy-eight patients (pts) with BRAF V600E mutations in NSCLC were identified, of which 47 pts (60%) were females,
median age of 68 (range: 38-88 years) and 34 (44%) with de novo metastatic disease at diagnosis. Of the 78 pts screened,
30 (38%) pts have BRAF V600E with TP53 co-mutations. BRAF V600E with or without TP53 co-mutations among current
smoker, former smoker and never smoker were 20% vs 2%, 70% vs 58% and 10% vs 38% respectively, (p=0.002). Brain
metastasis occurs in 13 pts (17%) in BRAF V600E NSCLC, with brain metastases in BRAF V600E with or without TP53 comutations occurring in 4 (13%) vs 9 (19%) pts (p=0.756).
BRAF V600E with TP53 co-mutations have higher median tumor mutational burden (TMB), 7 vs 4 mt/Mb. There is a trend
of shorter median duration of treatment but not statistically significant in patients receiving first line therapy with BRAF and
MEK inhibitors in BRAF V600E with TP53 co-mutations compared to BRAF V600E without TP53 alterations, 5 vs 10 months
(p=0.88). There was no difference in median overall survival in patients with BRAF V600E with or without TP53 alterations,
30 vs 31 months (p=0.184).
Conclusions:
Co-mutations of BRAF V600E with TP53 lung cancers are common in current and former smokers, with higher TMB and a
trend of shorter duration of with BRAF and MEK inhibitor therapy. Future studies are warranted in understanding the role of
BRAF V600E with TP53 co-mutations in non-small cell lung cancers.
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P22: Circulating Tumor DNA Dynamics in Relapsed Small Cell Lung Cancer Are Predictive of
Progression-Free and Overall Survival
Dr. Christopher Cann1, Dr. Prasad Kopparapu1, Yingjun Yan1, Anel Muterspaugh1, Zhiguo Zhao1, Caterina Bertucci2, Tristan
Shaffer2, Lauren Hodsdon2, Dr. Kavita Garg2, Mark Li2, Dr. Lee Lim2, Dr. Wade Iams1
1

Vanderbilt University Medical Center, Nashville, United States, 2Resolution Bioscience, Kirkland, United States

Background:
Relapsed small cell lung cancer (SCLC) is difficult to treat, with low objective response rates (ORR) and overall survival (OS).
Currently, ORR is estimated at 25-50% for platinum-sensitive disease and 10-20% for platinum-resistant disease, translating
to a short progression-free survival (PFS 4-5 months), and OS of less than one year from the time of relapse. This inherent
chemoresistance results in significant difficulty in determining the optimal cytotoxic chemotherapy regimen in this setting.
We hypothesized that individual patient chemosensitivity data can be obtained in-vivo via quantifying changes in circulating
tumor DNA (ctDNA) levels after the initial dose of cytotoxic chemotherapy.
Methods:
A plasma-based ctDNA assay, developed in our previous work, was used to sequence 14 frequently mutated genes within
SCLC (TP53, RB1, BRAF, KIT, NOTCH1-4, PIK3CA, PTEN, FGFR1, MYC, MYCL1, and MYCN) on 13 patients with relapsed
SCLC eligible for additional systemic therapy (second (n = 6) or third-line (n=7) therapy). Second-line therapies included
rovalpituzumab tesirine (n=2), a checkpoint kinase 1 inhibitor (n=1), platinum doublet (n=1), or paclitaxel (n=2). Third-line
therapies included rovalpituzumab tesirine (n=1), checkpoint kinase 1 inhibitor (n=1), irinotecan (n=1), or paclitaxel (n=4).
Each patient had a pre-treatment ctDNA sample and at least one on-treatment sample. Change in ctDNA peak variant allele
frequency (VAF) between the pre-treatment and first on-treatment sample was determined and ORR, PFS, and OS were
calculated for each patient.
Results:
In our 13 patient cohort, 5 of 13 patients (38%) experienced an objective response, with patients having greater than 0.1%
increase in peak VAF at the first on-treatment ctDNA assessment obtaining no radiographic response to therapy (stable
disease (n=2), disease progression (n=1)). Notably, patients with clearance of ctDNA at the first on-treatment ctDNA
assessment (n=3) had a substantially longer median PFS and OS compared to those that had persistent evidence of ctDNA
(PFS: 170 days vs 85.5 days, OS: 337 days vs 123.5 days, respectively).
Conclusions:
In patients with relapsed SCLC, early clearance of ctDNA predicts an improvement in PFS and OS, and an early increase in
peak VAF suggests chemoresistance. Larger cohorts are needed to validate this finding, and we are currently compiling
additional patients and samples for a larger analysis.
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P23: Clinical Outcomes of Patients with Advanced EGFR-Mutated NSCLC who Received
Initial Treatment with Chemotherapy Followed by EGFR TKI
Dr. Karen Yun1, Dr. Lyudmila Bazhenova1
1

UC San Diego, SAN DIEGO, United States

Background:
Molecular testing before the initiation of first line therapy for metastatic NSCLC is standard of care and supported by
multiple guidelines. However, there are circumstances where treatment needs to be initiated before molecular testing
is available and there is no accepted standard of care for patients in whom molecular alterations are discovered while
receiving first line therapy. Our study evaluates clinical outcomes in patients with EGFR sensitizing mutations depending on
the duration of first line platinum-based chemotherapy until TKI initiation.
Methods:
A retrospective analysis of patients with advanced NSCLC with EGFR driver mutations who received initial chemotherapy
followed by TKI was performed at a single institution. Using our electronic medical record and its reporting tool for data
exploration (Epic SlicerDicer), we identified patients eligible for our study and extracted data on the time of chemotherapy to
TKI initiation, progression free survival (PFS) and overall survival (OS).
Results:
We identified 314 patients with an EGFR mutation who received an EGFR TKI during January 1, 2015 to December 31,
2020 and found 16 patients (5.1%) who received an EGFR TKI following chemotherapy for advanced NSCLC. Among these
patients, 6 patients (37.5%) had an EGFR exon 19 deletion, 7 patients (43.8%) had an EGFR exon 21 L858R mutation and
3 patients (18.8%) had other sensitizing EGFR mutations. Our real-world data shows 4 patients (25.0%) switched from
chemotherapy to an EGFR TKI immediately after available molecular data while an EGFR TKI was initiated upon disease
progression after first-line chemotherapy in 7 patients (43.8%) and as maintenance without progression in 5 patients
(31.3%). Four patients were excluded from the analysis due to unspecified treatment dates. Overall median time from
chemotherapy to TKI initiation was 6.36 months (0.62-100.80). Negative initial testing for an EGFR driver mutation in 5
patients (41.7%) was the most common reason for starting upfront treatment with chemotherapy. Median PFS from the
time of EGFR TKI initiation for patients who switched to a TKI before disease progression was 10.65 months (1.61-NR)
compared to 21.29 months (3.98-NR) for patients who switched to a TKI upon disease progression. For patients who
switched to a TKI before disease progression, median PFS from the time of chemotherapy initiation to progression on
a TKI was 19.37 months (2.66-NR) compared to 35.85 months (5.39-NR) for patients who switched to a TKI at disease
progression. At 12 months from the time of initial chemotherapy administration, all patients eligible for analysis were alive
with no difference in survival between patients who immediately switched to a TKI versus patients who switched to a TKI
following first-line chemotherapy or upon progression.
Conclusions:
Our real-world data from a single cancer center does not suggest any difference in survival in patients with advanced
EGFR mutated NSCLC who switch to an EGFR TKI immediately after starting chemotherapy versus switching to a TKI after
completion of first line chemotherapy or upon disease progression. Our study is limited by small sample sizes and we plan
to expand this analysis to all UC institutions through the University of California Cancer Consortium.
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P24: PI4K2A is a Therapeutic Vulnerability in Mesenchymal Lung Cancer Cells
Asst. Prof. Xiaochao TAN1, phD Shike Wang, Professor Jonathan Kurie
1

Md Anderson Cancer Center, Houston, United States

Background:
Cancer cells secret factors that facilitate tumor growth, survival, and metastatic dissemination. In the conventional
secretory pathway, secretory vesicles are transported from the endoplasmic reticulum to the plasma membrane via the
Golgi apparatus. Phosphatidylinositol (PI)-4-phosphate (PI4P) on the trans-Golgi recruits protein complexes to initiate the
biogenesis of trafficking vesicles. Golgi pool of PI4P is generated by the Golgi-resident PI-4 kinases PI4K2A and PI4KB.
Our previously studies have shown that PI4KB is amplified and essential for the pro-metastatic secretion of cancer cells in
a subset of chromosome 1q-amplified lung cancers. However, the roles of PI4Ks in Epithelial to Mesenchymal Transition
(EMT)-driven metastasis has not been demonstrated.
Methods:
The correlation between the expression levels of PI4KB or PI4K2A with EMT signature were assessed by mining TCGA
database. The biological functions of PI4K2A were determined by WST-1 cell proliferation assays, Boyden chamber transwell
assays and colony formation assays. The effects of PI4K2A depletion and PI4K2A inhibitors on lung cancer growth and
metastasis were assessed in mouse lung cancer models. To explore the mechanism how PI4K2A promotes lung cancer
metastasis, BioID (proximity-dependent biotin identification) method was employed to identify the interactors of PI4K2A. To
determine PI4K2A-driven secretome, conditioned medium was analyzed by mass spectrometry.
Results:
We found that PI4KB activity is lower in mesenchymal lung cancer cells whereas the other Golgi-resident PI-4 kinase PI4K2A
is upregulated during EMT. PI4K2A is essential for the growth, survival, and motility of mesenchymal lung cancer cells in
a kinase-dependent manner and PI4K2A kinase inhibitors suppress tumor growth and metastasis. PI4K2A interacts with
Myosin IIA to promote the biogenesis of RAB6A vesicles and the secretion of pro-survival and pro-metastatic factors.
Conclusions:
Mesenchymal lung cancer cells are dependent on PI4K2A to generate Golgi PI4P and secrete pro-survival and prometastatic proteins. Thus, PI4K2A is a therapeutic vulnerability in mesenchymal lung cancers.
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P25: Using Machine Learning for Multi-Omics Data to Define Vulnerabilities in a Subset of
Squamous Cell Lung Cancers
Mr. Daniel Kottmann1,2,4, Dr. Woochang Hwang3,4, Dr. Wenrui Guo1,2, Dr. Rebecca Harris3, Dr. Namshik Han3,5, Dr. Frank
McCaughan1,2,5
Department of Medicine, University Of Cambridge, Cambridge, United Kingdom, 2Department of Biochemistry, University
Of Cambridge, Cambridge, United Kingdom, 3Milner Therapeutics Institute, Jeffrey Cheah Biomedical Centre, University of
Cambridge, Cambridge, United Kingdom, 4These authors contributed equally., 5These authors contributed equally
1

Background:
Lung squamous cell carcinoma (LUSC) is a subtype of non-small cell lung cancer and accounts for about 25% of all lung
cancer cases worldwide. Despite recent advancements in cancer therapeutics, there are no targeted therapies approved
specifically for LUSC. Moreover, the available models to study LUSC carcinogenesis and therapeutic responses are often not
fit for purpose. The druggable alterations, for example, EGFR, ALK, etc. frequently found in lung adenocarcinoma, are not
implicated in LUSC.
The lineage-survival oncogene SOX2 is dysregulated by gene amplification in a large proportion of clinical LUSC specimens
and is mechanistically implicated as a key driver in multiple preclinical functional studies. SOX2 is a transcription factor and
makes a challenging drug target. There is a clear unmet need to identify new targeted therapies in LUSC. In this work we
focus on defining potential therapeutic targets for SOX2-dependent LUSC.
Methods:
We developed a machine-learning-based computational pipeline to integrate and analyse large-scale multi-omics datasets
from public databases and a novel customised SOX2-dependent model of early LUSC.
We conducted a network analysis to identify drug target candidates, both as single therapies and in combination. Potential
targets were then evaluated in cell-based models using small molecular inhibitors and CRISPR-Cas9. The effects of target
inhibition/knockout were evaluated by cell viability assays, cellular competition assays, and the analysis of mRNA and
protein.
Results:
We used the pipeline to define the SOX2 interactome in LUSC and identify candidate drug targets. We then modelled and
used the pipeline to identify drug clusters with predicted efficacy. Targets were scored and ranked and the top 10 candidates
considered for experimental in vitro validation.
In ongoing work we have validated a subset of identified targets. Existing small molecule inhibitors identified mTOR as a
potentially encouraging candidate. Two further transcription factors (KLF5, TRIM28) were validated (knockdown and small
molecule inhibition) as targets in a subset of LUSC. Although there are no specific drugs yet available these are both active
drug targets. Moreover, we simulate and predict drug combinations and find TRIM28 to have combinatorial potential with
existing drugs.
Conclusions:
We have developed a machine-learning-based pipeline to integrate multi-omics datasets and to identify druggable pathways
with single agent and combinatorial vulnerabilities. The bioinformatic pipeline identified new candidate targets which we
have confirmed have potential in vitro. We anticipate this approach may help meet unmet needs in LUSC and a broad range
of cancer types.
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P26: Effect of Osimertinib and Vitamin D on Murine Gut Microbial Community Structure
Dr. Lei Deng1, Hannah Calkins1, Tatiana Shaurova1, Eduardo Cortes Gomez1, Song Liu1, Susan McCann1, Pamela
Hershberger1, Prof. Grace Dy1
1

Roswell Park Comprehensive Cancer Center, Buffalo, United States

Background:
In a retrospective analysis, we have previously reported that Vitamin D (VitD) deficiency was associated with shorter
progression-free survival in erlotinib - treated patients with EGFR-mutated non-small cell lung cancer (NSCLC). We
hypothesize that altered gut microbiome, such as mediated by VitD deficiency, may explain non-genomic mechanism of
resistance to osimertinib in EGFR-mutated NSCLC. A prospective microbiome study is currently ongoing among patients
receiving osimertinib. We first report the preliminary data evaluating the impact of osimertinib with or without vitamin D on
the murine gut microbial community structure.
Methods:
Mice at the age of 6-week were randomized into three groups based on specific diet as follows, with Osimertinib treatment
at week 7: A) 7 weeks of low VitD diet (25IU/kg/d in chow) B) 7 weeks of high VitD diet (1000IU/kg/d in chow) 7; C) 5 weeks
of low VitD diet then switched to high VitD diet on weeks 6 and 7. Fecal pellets were collected before and after 7 days of
osimertinib treatment. Principal component analysis and multi-dimensional scaling methods are utilized for 16S-sequencing
data exploration.
Results:
Significant change in microbial diversity was observed in mice who were subjected to the dietary switch from low- to
high-VitD diet, especially at the community level (multidimensional scaling using Bray-Curtis distance) obtaining R^2 of
0.498. Specifically, Rikenellaceae and Ruminococcaceae bacterial families were decreased, whereas Bifidobacterium and
Ruminiclostridium genera were increased. There was negligible microbial diversity change in osimertinib - treated mice fed
with low VitD diet. Changes were modest in osimertinib-treated mice fed with high vitD diet (Turicibacter and Ureaplasma
increased after Osimertinib exposure). In 2 x 2 factorial analysis, Ruminiclostridium and Negativibacillus were enriched
while Rikenellaceae and Anaerotruncus were reduced after Osimertinib treatment. Evaluating the effect of vitamin D in
aggregate, vitamin D-replete diet is associated with increased representation of Lachnospiraceae, Bilophila, Intestinimonas,
Desulfovibrio whereas Turicibacter, Ruminococcaceae, Enterorhabdus were reduced. Evaluating the interaction of diet
and Osimertinib treatment, bacterial composition changes were most marked in mice fed a vitamin D replete diet, with
enrichment of Turicibacter and Ureplasma genera while Bilophila, Lachsnospiraceae NK4 and Desulfovibrio genera were
reduced.
Conclusions:
Vitamin D-replete diet, associated with better treatment outcomes to EGFR-tyrosine kinase inhibitor, promotes microbial
diversity. The analysis of vitamin D and stool microbiome in EGFR mutant NSCLC patients is ongoing.
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P27: Leveraging Novel Translational Tools to Enhance Response to Trop2-targeting
Antibody-Drug Conjugates
Dr. Ralph Millett1, Dr. Jennifer Schehr2, Dr. Xavier Hazelberg2, Dr. Ravi Chandra Yada2, Dr. Kwang Nickel2, Dr. Andrew
Baschnagel2, Dr. Rendall Kimple2, Dr. David Beebe2, Dr. Joshua Lang2, Dr. Ticiana Leal1, Dr. Nan Sethakorn2
1

Emory University, Atlanta, United States, 2University of Wisconsin, Madison, United States

Background:
Antibody-drug conjugates (ADCs) utilize highly specific antibodies to target cancer-cell surface proteins and deposit
cytotoxic payloads. Trop2, one such protein under active investigation in non-small cell lung cancer (NSCLC), is expressed
in 40-70% of primary or lymph-node metastatic NSCLC and is associated with worse prognosis. Unfortunately, responses
to Trop2-ADCs range between 19-25% and further examination is needed to optimize efficacy. Mediators of resistance may
occur through multiple mechanisms and have yet to be delineated, and the clinical challenges of on-treatment biopsies have
hampered discovery.
Understanding treatment-emergent mechanisms of resistance requires paired analysis of samples collected at baseline and
at time of progression. However, serial tissue biopsies entail clinical risks and not all patients are appropriate candidates
for repeat tissue sampling. Additionally, tissue obtained at one metastatic site may not reflect tumor heterogeneity across
multiple sites of disease. Thus, use of liquid biopsy technology to interrogate circulating tumor cells (CTCs) offers a
minimally invasive alternative to identify phenotypic and genomic tumoral attributes and can reflect disease heterogeneity
between multiple metastatic sites.
A major challenge in tumor microenvironment modeling remains balancing tissue complexity and scalability. LumeNEXT,
our microfluidic 3-dimensional tissue chip platform used to develop patient-derived cancer organoids (PDCOs), creates
structurally complex environments incorporating luminal structures lined by endothelial cells that serve as functional
microvessels. This enables low-input cell culturing and increases the analytical endpoints that can be obtained from a
limited resource (e.g., primary human cells). High optical imaging capacity enables 3D visualization of cancer and stromal
cell interactions, protein expression, cell death and viability, and can be coupled with extraction for transcriptomic analyses
to explore the biology of pharmacologically induced responses.
Methods:
PDCOs were collected under IRB-approved biobanking protocols from malignant pleural effusions (MPEs), resection of
symptomatic intracranial metastases, or CTCs. Mononuclear cells from MPEs and peripheral blood were purified by density
gradients and depletion of immune cells and red blood cells. PDCOs were cultured under 3D conditions in LumeNEXT
devices and evaluated by confocal fluorescence microscopy. Direct Trop2 analysis in CTCs was performed using our
ExtractMax platform via exclusion-based sample processing, staining, and automated image acquisition and analysis.
Results:
We successfully derived PDCOs from multiple sources and were able to propagate long-term cultures in vitro under
microfluidic conditions. We observed heterogeneous Trop2 expression in PDCOs and in CTCs from patients with NSCLC.
Conclusions:
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PDCOs in 3D microvascularized tumor microenvironments enable treatment with ADCs to assess multiple mechanisms
of response or resistance, and the LumeNEXT platform facilitates in-device interrogation of diverse analytes. Coupling this
approach with liquid biopsy technology facilitates examination of patient-specific biomarkers to improve patient selection
for Trop2-targeted ADCs. Future directions will 1) incorporate human-derived primary stromal cells to examine how
distinct metastatic micorenvironements affect PDCO responses to ADCs, and 2) examine how standard of care therapies
dynamically affect Trop2 expression in CTCs. Thus, this multimodal approach can assess multiple mechanisms of Trop2ADC resistance and serve as a platform to interrogate novel methods to overcome resistance pathways.
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P28: Serum Proteomics Analysis as a Potential Predictive Biomarker for Survival Outcomes
and Immune-related Adverse Events (irAE) in Non-Small Cell Lung Cancer (NSCLC) Receiving
Immune Checkpoint Inhibitors (ICIs)
Dr. leeseul Kim1, MD Dong-Uk Lee2, MD Myungwoo Nam3, MD Young Kwang Chae2
Amita Health Saint Francis Hospital Evanston, Chicago, United States, 2Norwestern University Feinberg School of Medicine,
Chicago, United States, 3Lincoln Medical and Mental Health Center, New York, United States
1

Background:
It is important to develop biomarkers for predicting survival outcomes and early recognition of irAE from ICIs.
Methods:
Primary Immune Response (PIR) test is a serum-based pretreatment assay of circulating proteins that utilizes mass
spectrometry and machine learning. This test was validated on samples from patients receiving second-line nivolumab
and has been shown to stratify the population based on their outcomes on immunotherapy. The PIR test provides three
classifications of PIR-Sensitive, PIR-Intermediate, and PIR-Resistant. A total of 52 patients with NSCLC treated with ICIs at
Northwestern Memorial Hospital consented and serum samples were prospectively collected at two time points: 1 week
before (baseline PIR) and approximately 3 weeks after (3 weeks PIR) the treatment initiation with ICIs. 3 weeks PIR samples
were collected from 43 patients. Patients were classified into two groups; PIR-resistant (PIR-R) and PIR-not resistant (PIRNR). Overall survival(OS), progression-free survival (PFS), and duration from the ICIs initiation to the first episode of irAE
were analyzed using a log-rank test.
Results:
Of the 52 participants, 19 received ICIs only regimen, and 33 received ICIs and cytotoxic chemotherapy combination. On
analysis with baseline PIR, PIR-R patients had worse OS compared to PIR-NR patients (mOS, 13 months vs 29 months; HR,
2.36; 95%CI, 1.07-5.16 ; P = 0.02) without significant difference in PFS (mPFS, 12 months vs 18 months; HR, 1.23; 95%CI,
0.59-2.77 ; P = 0.52). Analysis with 3 weeks PIR also showed that PIR-R had significantly worse OS compared to PIR-NR
(mOSl, 13 months vs undefined; HR, 3.53; 95%CI, 1.50-8.34 ; P = 0.001). mPFS of 3 weeks PIR-R and PIR-NR were 9 months
and 18 months, respectively (HR, 1.79; 95%CI, 0.78-4.13 ; P = 0.12).
20 patients (38%) were determined to have irAEs. Patients with baseline PIR-R showed a trend towards shorter duration
from the ICIs initiation to the first episode of irAE than the patients with baseline PIR-NR (HR, 2.40; 95%CI, 0.83-6.93 ; P =
0.08).
Conclusions:
Our results demonstrate that both baseline and 3 week PIR are predictive of OS in NSCLC patients treated with ICIs.
Patients with PIR-R had worse OS compared to patients with PIR-NR. Patients with 3 weeks PIR-R showed a trend towards
worse PFS compared to patients with 3 weeks PIR-NR. There was a trend that baseline PIR-R patients are more likely to
develop the first irAE earlier than baseline PIR-NR. Serum proteomics can potentially predict not only survival outcomes but
also development of early irAE.
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P29: Rapid Progression of Metastatic NSCLC treated with First Line Osimertinib: An
Institutional Case Series
Dr. Bailey Fitzgerald1, Dr. Jorge Gomez1,2, Dr. Cardinale Smith1,2, Dr. Raj Veluswamy1,2, Shira Lichtman2, Jessica Fernandez2,
Irena Durkovic2, Marilyn Bathersfield2, Rachel Pappalardo2, Dr. Fred R. Hirsch2, Dr. Thomas Marron1,2, Dr. Nicholas Rohs1, Prof.
Christian Rolfo1,2, Dr. Deborah Doroshow1,2
Department of Hematology and Medical Oncology, Icahn School of Medicine at Mount Sinai, NYC, United States, 2Center for
Thoracic Oncology, Tisch Cancer Institute at Mount Sinai, NYC, United States

1

Background:
Osimertinib is the standard first-line (1L) tyrosine kinase inhibitor (TKI) for US patients with EGFR exon 19 or 21 mutated
non-small cell lung cancer (NSCLC). In the FLAURA study of 1L osimertinib, median PFS was 18.9 months. However, the
ORR was 80%, indicating that a substantial patient population may not benefit from 1L osimertinib. Concomitant EGFR
and TP53 mutations have a strong negative impact on clinical outcomes despite treatment with 2L osimertinib and other
EGFR TKIs. In the 1L setting, models have demonstrated primary and acquired osimertinib resistance in TP53 null cell lines,
and patients with TP53 mutations plus brain metastases experience poor CNS disease control with osimertinib. In this
case series, we describe the clinical and molecular characteristics of seven patients with rapid disease progression on 1L
osimertinib.
Methods:
Patients were treated at the Center for Thoracic Oncology, Tisch Cancer Institute at Mount Sinai, NYC. Included patients
were diagnosed with metastatic NSCLC with a classical activating EGFR mutation in exons 19 or 21 and had disease
progression ≤6 months after starting osimertinib. EGFR mutation was confirmed by tissue based next generation
sequencing (Oncomine™ Comprehensive Assay V3) and/or peripheral blood analysis for circulating tumor DNA (Guardant
360®).
Results:
The 7 patients reviewed had a median time to progression of 92 days (range 21-193). Four patients had initial stable disease
or mixed response and 3 had disease progression as determined by the treating physician. Median age was 69. Patients
self-identified as Asian (5), Hispanic (1), and White (1). Six had never smoked cigarettes. All had lymph node metastases at
presentation; 5 had bone metastases and 1 had CNS metastases. Five patients had EGFR Exon 21 L858R mutations, and 2
had Exon 19 deletions. Five patients had a baseline ECOG performance status of 0-1. One patient required dose reduction of
osimertinib due to adverse effects. Baseline and resistance tumor mutations are shown in Figure 1.
Conclusions:
Predictive factors are critically needed to prospectively identify patients who are unlikely to benefit from 1L osimertinib. Our
experience is consistent with data showing that TP53 mutations are associated with decreased likelihood of benefit from
osimertinib and suggest that this extends to the 1L setting. Mixed tumor histology and baseline bone metastases were also
noted in our patients, and 3 patients had EGFR, KRAS, and BRAF amplifications. A larger systematic analysis of genetic and
clinical predictors of poor response to 1L osimertinib is ongoing
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P30: RNA Sequencing to Characterize Pathways in EGFR-mutated Non-Small Cell Lung
Cancer
Dr. Nicole Yun1, Dr. Ankur Naqib1, Dr. Michael Jelinek1, Dr. Jeffrey Borgia1, Dr. Mary Fidler1
1

Rush University Medical Center, Chicago, United States

Background:
EGFR-mutated non-small cell lung cancer (NSCLC) occurs in about 15% of adenocarcinoma subtypes. EGFR mutations
predict sensitivity to EGFR tyrosine kinase inhibitors (TKIs). Many patients benefit from EGFR-directed TKIs, but various
resistance mechanisms commonly develop over time. Some resistance pathways may be present before exposure to
TKI or develop on therapy and can be targeted, but others remain elusive. Agents targeting insulin resistance, apoptosis,
VEGF and the aurora kinase pathway have been applied with TKIs for patients with EGFR-mutated lung cancer. However,
many of these alternative pathways have not been well-characterized in the EGFR population, and often, these trials do
not select patients for pathway expression. The purpose of our study is to identify potential subgroups of patients based
on phenotypic (gene expression) features, identify upregulated pathways in early progressors and to see if any of these
pathways that can be rationally co-targeted with EGFR-TKIs
Methods:
Patients were identified using the Tempus Lens database. 218 patients with EGFR-mutated lung cancer were identified
across surgical and thoracic oncology. Preliminary RNA sequence data was available for the first 35 patients. Unsupervised
clustering was performed using partitioning (clustering) of data into ‘k’ number of clusters around medoids and sequences
were filtered for top 1% of genes. Heat maps and dendrograms were created and clusters of 2-7 were explored. Pathway
analyses will be performed in relation to osimertinib response and stage of presentation (stage I-II vs stage III-IV)
Results:
For the first 35 patients, 156 genes (Figure 1) were represented in clusters with the 2-cluster analysis having a near even
split of patients (19 vs 16 patient samples) (Figure 2). Updated cluster analyses with the remainder of the 218 patients will
be performed (expected January 2022) and upregulated pathways will be explored as above.
Conclusions:
We anticipate identifying upregulated pathways that can be rationally co-targeted with EGFR TKIs as well as the
identification of pathways differentially upregulated in early vs late presentations of EGFR mutated NSCLC.
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P31: The Challenges of Targeted Therapy and Tumor Lineage Plasticity – A Case Report
Dr. Joel Rivera1, Dr. Ying-Chun Lo1, Dr. Alex Adjei1, Dr. Konstantinos Leventakos1
1

Mayo Clinic, Rochester, United States

A 48-year-old female, former smoker, initially presented with a painful right ilium sclerotic lesion in 2015. Her PET/CT scan
showed an avid left upper lobe (LUL) mass 4.8cm and a right iliac lesion. CT-guided biopsy of the LUL lesion revealed
adenocarcinoma (EGFR exon 19 deletion, RB1+, P53+) consistent with lung primary. She received radiation therapy to the
iliac bone lesion and underwent lobectomy of the LUL. She then started Erlotinib as systemic therapy. After 10 months, she
developed new L1-L3 vertebral lesions, and these were subsequently treated with radiation therapy. A ctDNA liquid biopsy
was obtained, and it revealed a T790M mutation in the EGFR gene. She discontinued Erlotinib and started Osimertinib 80mg
daily. After almost 3 years of stable disease, follow up scans showed disease progression including new pleural lesions. A
biopsy of a pleural lesion was positive for high grade large cell neuroendocrine carcinoma (RB1 +, TP53 + and EGFR exon
19 deletion). She discontinued Osimertinib and started Carboplatin, Etoposide and Atezolizumab following the IMpower 133
regimen. After 3 cycles of systemic therapy, interval scans showed good response and no signs of brain metastasis. She
proceeded to continue with maintenance therapy with Atezolizumab. After 3 cycles of maintenance therapy, PET/CT scan
showed new Avid lesions in the mediastinal and hilar lymph nodes, bone, and brain suggestive of disease progression. A
pulmonary lymph node biopsy was obtained, and it was positive for NSCLC adenocarcinoma with Exon 19 deletion, T790M
mutation, RB1, P53 and EGFR C797S mutation. She discontinued Atezolizumab and was started in Osimertinib 80mg +
Gefitinib 250mg dual targeted therapy. Follow up imaging showed positive response including brain MRI that demonstrated
improvement and resolution of metastatic lesions. Three months later, PET/CT showed multiple new pulmonary, skeletal,
hepatic and brain lesions. She underwent CT guided lung nodule biopsy and it revealed small cell lung neuroendocrine
carcinoma. ctDNA liquid biopsy was positive for EGFR exon 19 deletion, TP53 and RB1. She discontinued Gefitinib and
started Carboplatin + Etoposide + Osimertinib. She also received radiation therapy to the new CNS lesions.
This case illustrates the challenges some lung cancer patients face during their disease course. It provides a clinical timeline
describing tumor linage plasticity and acquired resistance to targeted therapies. Lung cancer is a dynamic disease and there
is a vital role for genomic testing after each progression to identify the best personalized treatment strategy. It is crucial to
manage patient expectations by being aware of the advantages as well as the limitations of targeted therapies. As with all
great innovations, targeted therapies are poised to bring unique challenges to the table.
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P32: Trial in Progress: Phase II Study of Bevacizumab in Combination with
Chemoimmunotherapy Followed by Maintenance Bevacizumab plus Atezolizumab in
Patients with Extensive-Stage Small Cell Lung Cancer and Liver Metastases
Dr. Kamya Sankar1, Dr. Angel Qin1, Dr. Michael Green2, Dr. Lili Zhao3, Dr. Gregory Kalemkerian1, Dr. Nithya Ramnath4
University Of Michigan, Department of Internal Medicine, Division of Hematology/Oncology., Ann Arbor, United States,
University of Michigan, Department of Radiation Oncology, Ann Arbor, United States, 3University of Michigan, Department
of Biostatistics, Ann Arbor, United States, 4Veterans Affairs Ann Arbor Healthcare System, Division of Medical Oncology, Ann
Arbor, United States
1

2

Background:
The addition of atezolizumab to platinum-based chemotherapy improved progression-free and overall survival in patients
with extensive-stage small cell lung cancer (ES-SCLC) as compared to chemotherapy alone (1). However, a subgroup
analysis showed that patients with liver metastases did not derive the same benefit. We performed a retrospective
evaluation of 37 patients with ES-SCLC who were treated with combination chemotherapy and immunotherapy at a single
institution. 43% of patients had liver metastases at the time of diagnosis. The median progression-free survival was
significantly lower in patients with liver metastases as compared to patients without liver metastases (5.4 vs. 8.6 months,
p=0.0079) (Figure 1).
Patients with liver metastases have been shown to derive limited benefit from immunotherapy across tumor types
independent of other established biomarkers (2). In preclinical models, liver metastases siphon activated CD8+ T cells
from the circulation leading to diminished number of peripheral T cells. In the liver, activated antigen-specific CD8+ T cells
undergo apoptosis after interaction with monocyte-derived macrophages, leading to diminished tumoral T cell diversity and
function (2), suggesting that the presence of liver metastases induces acquired resistance to anti-PD-L1 therapy.
Furthermore, VEGF signaling has been implicated in diminishing anti-tumoral immunity by impeding development of T
cells, reducing cytotoxic activity of CD8+ T cells, inducing myeloid-derived suppressor cells, and activating T regulatory
cells (3). Anti-angiogenic agents in combination with PD-1/PD-L1 blockade have been shown to enhance T cell function in
non-small cell lung cancer and hepatocellular carcinoma (4-6). We hypothesize that the combination of VEGF blockade with
PD-L1 blockade will have a synergistic effect in enhancing T cell function and thus improve systemic efficacy of immune
checkpoint inhibitor therapy in patients with ES-SCLC with liver metastases.
Methods:
The study is a phase II, multicenter, single-arm clinical trial of bevacizumab (15 mg/kg every 3 weeks) in combination with
carboplatin plus etoposide plus atezolizumab for 4 cycles, followed by maintenance bevacizumab (15 mg/kg every 3 weeks)
in combination with atezolizumab for 1 year, until disease progression, or unacceptable toxicity. The primary endpoint is
6-month progression-free survival rate. The secondary endpoints are progression-free survival, overall survival, objective
response, and incidence/severity of adverse events. Exploratory aims include assessing blood and tissue-based biomarkers
(e.g., circulating tumor DNA) for association with clinical benefit. Interim analysis will be performed to assess efficacy after
19 patients are enrolled. If 7 or more patients are alive and progression-free at 6 months, then an additional 20 patients will
be enrolled. There are no enrolled patients at the time of submission.
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Figure 1: Progression-free survival of patients with extensive-stage small cell lung cancer treated with
chemoimmunotherapy followed by immunotherapy maintenance, treated at the University of Michigan from April 1, 2019 April 1, 2021
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P33: Combining Immunogenic Chemotherapy with anti-PD1 Checkpoint Immunotherapy for
the Treatment of Non-small Cell Lung Cancer
Asst. Prof. Diane Tseng1,2,3, Mary Redman2, Christina Baik1,2,3, Cristina Merkhofer1,2,3, Keith D. Eaton1,2,3, Sylvia M. Lee1,2,3, Rafael
Santana-Davila1,2,3, Nicholas Giustini1,3,4, Cristina Rodriguez1,2,3, Joseph Hiatt1,2,5, Thomas J. Lynch Jr.2, Renato Martins1,2,3, A.
McGarry Houghton1,2,3
University of Washington, 2Fred Hutchinson Cancer Research Center, 3Seattle Cancer Care Alliance, 4Harborview Medical
Center, 5VA Puget Sound Health Care System – Seattle Branch

1

Background:
The combination of chemotherapy and immunotherapy is a standard first-line treatment for patients with advanced/
metastatic non-small cell lung cancer (NSCLC) without driver mutations (Reck et al, NEJM 2016; Mok et al. Lancet 2019).
While this treatment combination represents an important advance in the field, the chemotherapies used in combination
with immunotherapy were based on standards-of-care and not rationally selected to enhance immune responses. We
hypothesize that combining immunotherapy with rationally selected immunogenic chemotherapy will result in further
improvements in response rates. Oxaliplatin and cyclophosphamide have been shown to be immunogenic chemotherapies
that promote T cell recruitment to tumors and synergize with checkpoint immunotherapies in pre-clinical models (Pfirschke
et al. Immunity 2016). However, these immunogenic chemotherapies have not been previously combined with checkpoint
immunotherapy in human clinical trials.
Methods:
We are developing a single institution, phase II clinical trial of oxaliplatin and low-dose cyclophosphamide combined with
anti-PD1 antibody pembrolizumab for patients with advanced/metastatic NSCLC whose tumors express the biomarker
programmed death-ligand 1 (PD-L1) at levels greater than or equal to 50%. Patients will be excluded if their tumors have
known driver mutations in EGFR, Alk, ROS1, or other known actionable mutation for which there is an approved first-line
lung cancer therapy. The primary endpoint of the study is objective response rate. Up to 30 patients will be enrolled in this
trial to assess the ORR along with 95% confidence intervals of the combination of oxaliplatin, low-dose cyclophosphamide,
and pembrolizumab. Blood and tumor tissue will be collected for research in order to determine the precise mechanisms of
tumor immunogenicity and the basis of response/resistance to treatment.
Results:
research in development, no available at this time
Conclusions:
research in development, no available at this time
Clinical Impact
This study has the potential to define a novel chemotherapy/immunotherapy treatment for NSCLC patients, improve patient
outcomes, and lead to a paradigm shift toward using chemotherapy rationally selected and administered to enhance tumor
immunogenicity. The findings from her translational research studies may advance patient selection, predictive biomarkers,
and the design of combination immunotherapy treatments.
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P34: Early Utilization of Next-Generation Sequencing Identifies Pancreatic Mass as
Metastatic Tumor Originating from an EGFR Mutated Lung Adenocarcinoma
Dr. Luxi Chen1, John Davelaar1, Dr. Arsen Osipov1, Dr. Karen Reckamp1
1

Department of Medicine, Cedars Sinai Medical Center, Los Angeles, United States

Background:
Pancreatic metastasis of primary lung adenocarcinoma is a rare occurrence, accounting for less than 0.3% of all pancreatic
malignancies. Given that the prognosis and treatment options for primary pancreatic cancer differ greatly from pancreatic
metastases from a primary site, an accurate diagnosis is critical. Here, we present a unique case of a 65-year-old male
who presents with significant unintentional weight loss, fatigue, abdominal pain, and jaundice, found to have a pancreatic
mass initially thought to be primary pancreatic adenocarcinoma and subsequently diagnosed as EGFR mutated lung
adenocarcinoma with metastases to the pancreas via early utilization of next-generation sequencing.
Methods:
Hematoxylin and eosin staining, immunohistochemistry, and next-generation sequencing were performed on pancreatic
tissue.
Results:
Immunostaining of the pancreatic tissue biopsy showed reactivity for thyroid transcription factor-1 (TTF-1) and napsin A.
Next-generation sequencing (NGS) via Tempus Labs, Inc. was notable for epidermal growth factor receptor (EGFR) S768I
and G719C gain of function (GOF) mutations in exon 20 and exon 18, respectively. Staging CT scan of the chest showed
spiculated nodules within the central left upper lobe and right upper lobe posterior segment of the lung. Core biopsies
of the spiculated nodules confirmed well-differentiated lung primary adenocarcinoma, with similar histomorphology and
immunoprofiling as the previous pancreatic biopsy. The patient was started on osimertinib therapy. At a one-month follow
up visit, the patient reports tolerating osimertinib treatment well with improvement in appetite and a weight gain of 6
pounds. Efficacy data will follow.
Conclusions:
This case highlights the importance of early sequencing in pancreatic tumors that appear to be the primary site of
malignancy. The use of NGS early in the patient’s clinical course not only changed the treatment strategy but also drastically
altered the prognosis. While metastatic pancreatic adenocarcinoma has with a poor prognosis and survival rate, treatment
of EGFR-mutated non-small cell lung cancer (NSCLC) with EGFR tyrosine kinase inhibitors is associated with high response
rates. Thus, timely utilization of NGS early in the disease course is paramount to the diagnosis, management, and prognosis
of solid malignancies.
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