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Background: Intersecting genetic, biologic and clinico-pathological features with high-
throughput imaging may pave the way to precision oncology. We advanced the hypoth-
esis that the tumor immune microenvironment (TIME) may imprint on CT scan
parameters in a qualitative and quantitative (radiomics) fashion, providing a non-inva-
sive approach to identify new prognostic factors in NSCLC patients.

Methods: In this study, we enrolled sixty (31 Adenocarcinoma, 29 Squamous Cell
Carcinoma) surgically resected patients. We defined TIME by the quantitative assess-
ment of PD-L1 expression and a detailed morphometric evaluation of Tumor
Infiltrating Lymphocytes (TILs). Next, from each tumor associated images we extrapo-
lated 841 CT radiomic features through an open-source (3d Slicer) software.

Results: We observed high levels of tissue PD-L1 in radiologic lesions displaying a solid
texture and any effect on the surrounding parenchyma (p< 0.05), while well defined
CT margins were seen in TILs-rich cases (p< 0.05). The combined analysis of predeter-
mined risk factors from TIME and CT texture had a striking impact on clinical out-
come. Patients with low PD-1 expression on CD8þ TILs and CT evidence of tumor
effect on parenchyma had significantly increased (p< 0.001) OS with respect to their
counterpart (median 50 vs 30 months, HR¼ 16.82). We also documented prolonged
survival (p< 0.05) in cases with well defined CT margins and high CD8-to-CD3 TILs
(46 vs 35 months, HR¼ 2.66). Intriguingly, when an unsupervised hierarchical cluster-
ing model was applied to radiomics data, we identified two clusters (A and B) with
oppositely regulated features: the first of 57 cases (A), further branching into two con-
tinuous different clusters, the second (B) comprised only three patients sharing a
mutual genetic (EGFR and KRAS mutations), immunologic (PD-L1, CD3þ and
CD8þ TILs, PD-1/CD8 ratio), radiologic (shape, effect, texture and structure) and
clinical (relapse and death) profile.

Conclusions: A highly significant prognostic score can be obtained in NSCLC by inte-
grating TIME with CT features. Distinct tissue immune backgrounds may entail imag-
ing textures potentially able to portray a radiologic signature of lung cancer.
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Background: Tumor mutation burden (TMB) has emerged as a promising predictive
biomarker for anti-PD1/L1; however, whether somatic mutations in specific genes can
sensitize to immunotherapy is poorly understood. We explored association between
mutations detectable in circulating tumor DNA (ctDNA) and outcomes on anti-PDL1
(D; durvalumab) therapy.

Methods: NCT01693562, NCT02087423, and NCT02207530 were nonrandomized
phase 2 trials evaluating D (10 mpk Q2W) in pts with advanced solid tumors, NSCLC,
or PDL1þHNSCC, respectively. Using a next-generation sequencing panel comprised
of 73 genes, we examined ctDNA mutations in a discovery set of 116 NSCLC and 33
urothelial carcinoma (UC) pre-treatment. Seven genes were identified harboring muts
that enriched for response (RECIST v1.1). These genes were tested in a validation
cohort of 217 NSCLC, 130 UC, 48 gastroesophageal, 36 HCC, 52 MSIþ, 40 ovarian, 32
pancreatic, 50 HNSCC, 34 TNBC, 16 SCLC, 18 ST sarcoma, 21 HPV cancers, 22 uveal
melanoma, 18 cutaneous melanoma and 6 nasopharyngeal carcinoma.

Results: In the discovery cohort, pts who responded to D had higher prevalence of
muts in BRCA2, NFE2L2, NOTCH1, PIK3CA, ARID1A, APC, and BRCA1 compared
to non-responders (OR¼ 1.3-9). Consistent associations with BRCA2, NFE2L2,
NOTCH1 and ARID1A muts and response were observed in the validation cohort

comprised of multiple tumor types (OR¼ 1.9-2.3; Table 1). Pts in the validation cohort
with BRCA2 muts had longer numerical median DoR of 12.4 compared to wildtype of
8.4 months across all tumors. Muts in NFE2L2 occurred in the Neh2 domain, which
binds the negative regulator KEAP1, activating this transcription pathway. Muts in
these genes were associated with significantly higher TMB in multiple tumor types in
TCGA. Prevalence ranged from 0-26% or 0-20% in TCGA or a ctDNA clinical database,
respectively.

Conclusions: Somatic muts in specific genes sensitize to anti-PDL1 treatment in multi-
ple tumor types (Table).

Table: 2O Objective response by genes harboring muts in
validation cohort

Gene (mut type) Mutant N, ORR %

(95% CI)

Wildtype N, ORR %

(95% CI)

p

BRCA2 (inactivate) 70, 26% (16%, 38%) 670, 13% (11%, 16%) 0.006

NFE2L2 (activate) 30, 27% (12%, 46%) 710, 14% (11%, 16%) 0.059

NOTCH1 (both) 39, 23% (11%, 39%) 701, 14% (11%, 16%) 0.10

ARID1A (inactivate) 122, 21% (4%, 48%) 618, 13% (10%, 16%) 0.022
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Background: The prognosis of hepatocellular carcinoma (HCC) is closely associated
with recurrence and metastasis which has been proposed to be initiated by circulating
tumor cells (CTCs). Yet, the transcriptomic plasticity and immune evasion mechanism
of CTCs during circulation are not well defined.

Methods: Blood was drawn from 4 different vascular sites, including hepatic vein
(HV), peripheral artery (PA), peripheral vein (PV) and portal vein (PoV) of 10 local-
ized HCC patients. Single CTCs were isolated by negative enrichment and robotic
micromanipulator, followed by single-cell RNA sequencing (scRNA-seq). After filter-
ing, 113 CTCs with qualified data were subjected to bioinformatics analysis. The
scRNA-seq results were further validated in three independent HCC cohorts.

Results: Our scRNA-seq data revealed remarkable intra- and inter-vascular heteroge-
neity among CTCs from four vascular sites. We determined CTC transcriptional
dynamics during transportation through consecutive vascular sites and revealed their
adaptation mechanisms under biomechanical stress. We further classified CTCs from
different vascular sites into two subsets, namely dormant and activated CTCs.
Dormant CTCs were associated with a non-cycling state and upregulation of EMT/
angiogenic signatures and showed stronger prognostic ability for early relapse than
activated CTCs. Furthermore, we discovered an immune escape mechanism by which
CTCs recruited regulatory T cells (Tregs) via expression of CCL5, consequently
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