
micro-environment such as PD-L1 expression in relationship with tumor infiltrating
immune cells.

Methods: FL multiplex IHC for PD-L1, CD8, CD3, CD68, and pan-cytokeratin
(panCK) on BenchMark ULTRA instrument stained 54 pre-pembrolizumab treatment
patient resection and biopsy specimens including pancreatic, colorectal and cholangio-
carcinoma. 17 are mismatch-repair proficient (13 PD, 3 SD, and 1 CR) and 37 deficient
(5 PD, 10 SD, 9 CR, and 13 PR). Whole slide images by Zeiss AXIO Z1 were analyzed
with in-house dPath automated algorithm. PD-L1þ/- T-cells (CD3þ), cytotoxic T-
cells (CD3þ and CD8þ), T helper cells (CD3þ and CD8-), macrophages (CD68þ),
and tumor cells (panCKþ) were identified. Fractions of PD-L1þ phenotypes, area den-
sity and spatial relationships of phenotypes in pathologist-annotated tumor/peritumor
regions, the panCKþ epithelial tumor and panCK- stroma were computed.

Results: Random forest modelling, logistic regression and Relieff feature selection fol-
lowed by quadrant discriminant analysis were used to assess the relationship of multi-
plex IHC readouts to anti-PD-1 treatment responses. Different groupings were used,
e.g. PRþCR vs. SDþ PD, and PRþCRþ SD vs. PD, etc. Fraction of PD-L1þmacro-
phages and fraction of PD-L1þ T helper cells in tumor region, stroma, and epithelial
tumor were identified most important features. Mpx IHC achieves 89% accuracy over
70% with mismatch repair status alone.

Conclusions: Multiplex IHC together with automated image analysis provides a tool to
evaluate multiple biomarkers and their special relationships in the tumor micro-envi-
ronment. In a cohort of 54 patient specimens, exploratory analysis of multiplex IHC
data suggests that the knowledge of PD-L1 expression on various immune cell pheno-
types aids in better predicting response to anti-PD-1 therapy compared to mismatch
repair status alone.

Legal entity responsible for the study: Roche Diagnostics/Ventana Medical Systems,
Inc.

Funding: Roche Diagnostics/Ventana Medical Systems, Inc.

Disclosure: W. Zhang, M. Khojasteh, A. Hubbard, X. Wang, J.L. Munoz-Rodriguez, D.
Jiang, Z. Cai, J. Li, L. Pestic-Dragovich, L. Tang: Employee: Roche Diagnostics. J.
Martin, S. Kamthamraju: Contractor employee: Roche Diagnostics. R. Anders:
Financial relationships: Merck, BMS, 5 Prime Therapeutics, FLX Bio, Adaptive
Biotech. L. Diaz: Founder: Personal Genome Diagnostics, PapGene, PagerBox.

118P Exhaustion of platelet kinetics and its implication in post-resection
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Background: Platelet activation and the release of various growth factors from platelet
granules in response to tumor cell profoundly influence tumor biology. Platelet hyper-
reactivity in cancer patients is a frequently discussed phenomenon; however, cancer
patients were also found to have platelet dysfunction. Considerably less is known about
exhaustion of platelet kinetics in cancer.

Methods: In this study, we investigated kinetics of intra-platelet growth factors in hepa-
tocellular carcinoma (HCC) recurrence. We prospectively recruited forty patients diag-
nosed with HCC who were undergoing liver resection. The patients were followed
every three months with imagings after the resection. Platelet fractions were separately
isolated before and after a month of radical resection of the tumor. Growth factors/
cytokines were measured using enzyme-linked immunosorbent assay (ELISA) kits.
Follow-up was standardized to two years. HCC recurrence was diagnosed on the basis
of imaging.

Results: Fifteen patients developed post-resection HCC recurrence during 2-year fol-
low-up. The concentrations of platelet-alpha granules secreted growth factors [vascular
endothelial growth factor-A (VEGF-A), angiopoietin-1(Ang-1)] and dense granules
secreted growth factors (serotonin) were significantly depleted in patients with early
HCC recurrence. In addition, the post-resection platelet count was also significantly
lower in patients with recurrence than those without recurrence. A combined receiver-
operating characteristic (ROC) curve generated to determine the cut-off values for
these growth factors yielded both specificity and sensitivity of greater than 80%, area
under curve (AUC)> 0.8, and P< 0.001. Furthermore, in the binary logistic regression
model, VEGF-A was able to independently predict early HCC recurrence (P< 0.05);
accordingly, the disease-free interval was substantially worse in accordance with the
exhausted intra-platelet growth factors.

Conclusions: We found a qualitative and quantitative platelet crisis, and its prognostic
implication in patients with post-resection HCC recurrence. This study provides an
avenue to identify the pathophysiological mechanism of the impaired platelet-kinetics
and its relevance in cancer biology.

Legal entity responsible for the study: Bibek Aryal.

Funding: Japan Society for the Promotion of Science (JSPS).

Disclosure: All authors have declared no conflicts of interest.

119P Progastrin, a new blood biomarker for the diagnostic and therapeutic
monitoring, in gastro-intestinal cancers: A BIG-RENAPE project
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Background: Progastrin is abnormally released in the blood of patients with different
cancers (colorectal, gastric, ovarian, breast, uterus, melanoma. . .), as the progastrin
gene is a direct target of the WNT/ß-catenin oncogenic pathway involved in tumori-
genesis of many organs (ASCO 2017, Prieur et al CCR 2017). The value of progastrin as
a diagnostic, and as a therapeutic monitoring marker, was assessed in patients treated
for peritoneal carcinomatosis from gastro-intestinal (GI) cancers in the prospective
BIG-RENAPE study (NCT02823860).

Methods: Patients were enrolled during management of peritoneal carcinomatosis
(before or after neo-adjuvant chemotherapy, or surgery) and then regularly sampled
for blood. Progastrin was measured using the ELISA DECODE LAB testVR . The diagnos-
tic value of progastrin concentrations at inclusion in 190 GI cancer patients (test set)
was assessed against 80 samples from French donors (control set with non-cancer sub-
jects). The longitudinal therapeutic monitoring value of progastrin test was also
investigated.

Results: The Area Under the ROC curve of prograstrin for cancer diagnosis was 0.87,
95% CI [0.83-092]. Progastrin was significantly elevated at inclusion in all GI tumor
subtypes (p< 0.0001; median 3.08, 95% CI [1.15-7.23], including colo-rectal & small
bowel (n¼ 151; median 2.78) and oeso-gastric (n¼ 33; median 4.75) carcinomas).
During monitoring, progastrin levels decreased after neoadjuvant treatment (median
value 2.20, n¼ 23), decrease that became significant after surgery (p< 0.0001, median
value 1.57, n¼ 84), with patients going back to normal value and others not. A trend
for better PFS was observed in patients with progastrin decline after surgery. Progastrin
baseline value did not correlate with renal function.

Conclusions: Progastrin assay is a simple and inexpensive blood test exhibiting high
diagnostic accuracy in patients with GI carcinomas, along with promising therapeutic
longitudinal changes across sequential managements. Assessment of progastrin value
as a multi-tumor screening assay, and as a monitoring test, is on-going.

Legal entity responsible for the study: BIG-RENAPE.

Funding: ECS-Screening.
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120P A new biomarker of breast cancer stage and patient response to
neoadjuvant chemotherapy: HLA-DR expression in cytotoxic and
regulatory T cells

D.P. Saraiva1, A. Jacinto1, S. Braga2, M.G. Cabral1
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Background: Neoadjuvant chemotherapy (NACT) is the treatment option for locally
advanced breast cancer (BC). However, approximately half of the patients have no
response. To promptly direct non-responders to personalized therapies, there is an
urgency to find a clinical biomarker that could predict treatment response. Tumor
infiltrating lymphocytes, namely CD8þ T cells (CTLs) and regulatory T cells (Tregs)
are being appointed as biomarkers of response. Nonetheless, tumor cells can escape the
immune system by releasing cytokines or expressing immune checkpoint inhibitors,
dampening CTLs and increasing Tregs activation. CTLs and Tregs with HLA-DR, a T
cell activation marker, by reflecting the tumor immune status, should be a more reliable
biomarker of NACT success.

Methods: Fresh biopsies, surgical specimens and blood were collected from 150 BC
patients. Immunophenotype was performed by flow cytometry, ELISA and qRT-PCR.
Peripheral blood mononuclear cells (PBMCs) were isolated and cultured under canoni-
cal stimuli.

Results: 67.3% of BC analysed were ERþ, 15.5% HER2þ and 17.2% triple negative.
Prior to treatment and independent of BC type, BC with no metastasis in the lymph
nodes (53%) have HLA-DRhi CTLs (p¼ 0.003) and HLA-DRlo Tregs (p¼ 0.002),
although the average percentage of lymphocytes and myelocytes are similar between
more or less advanced disease. Biopsies from NACT responders also have HLA-DRhi

CTLs (p¼ 0.0006) and HLA-DRlo Tregs (p¼ 0.0002). A ROC curve revealed a thresh-
old of HLA-DR in CTLs bellow which patients will not respond to NACT. Moreover,
HLA-DRþCTLs express IFN-g, Granzyme B, Perforin, Eomes and TNF-a, essential for
CTLs cytolytic activity. HLA-DRþCTLs negatively correlate with pro-tumorigenesis
molecules, such as TGF-b, PD-L1, IL-6, IL-1b and IL-8 (p< 0.005); while HLA-DRþ
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Tregs positively correlate with them. HLA-DR expression in tumor T cells correlates
with its level in systemic T cells (CTLs: r¼ 0.58 p¼ 0.001; Tregs: r¼ 0.65 p¼ 0.0002).
PBMCs stimulated in vitro from NACT responders reveal higher IFN-g and lower IL-
10 (p¼ 0.04).

Conclusions: We propose HLA-DR levels in T cells as a biomarker of BC stage and
response to NACT, with the advantage of being systemically evaluated.

Legal entity responsible for the study: CEDOC, Nova Medical School.

Funding: Fundaç~ao para a Ciência e Tecnologia (FCT), iNOVA4Health.
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Background: Liquid biopsy is a promising approach to improve the management of
NSCLC patients, as it offers a minimally-invasive alternative to tumor tissue testing
and enables timely monitoring of patients on-therapy. The goal of the present study
was to evaluate the clinical value of longitudinal testing of EGFR mutation status in
plasma of tissue EGFR mutation-positive NSCLC patients during first-line EGFR TKI
therapy across 19 Spanish hospitals to: 1) determine the timing of T790M mutation
emergence and 2) monitor EGFR mutation levels in plasma during first-line EGFR TKI
therapy with respect to radiological progression.

Methods: Blood samples from 109 therapy-naı̈ve advanced NSCLC patients were col-
lected at baseline and monthly throughout EGFR TKI standard therapy. Results from
OncoBEAM EGFR mutation were performed by Sysmex in Hamburg, and compared
to those obtained by the EGFR tissue testing obtained at the referring hospital. The
times at which T790M were first detected in blood were compared to the date of pro-
gression as determined by radiological imaging in standard clinical practice.

Results: At baseline, the initial positive percent agreement (PPA) for EGFR mutation
status in 78 out of 109 patients enrolled in this study was 71.6%. From a total of 60
patients out of 89 who completed the study showing either clinical or radiological pro-
gression, 20 patients (33.3%) showed presence of the T790M mutation in plasma dur-
ing follow-up. In 13 of these patients plasma T790M-positivity was detected an average
of 14 weeks prior to radiological progression. Furthermore, the clearance of EGFR
mutations in plasma at 8 weeks after initiation of EGFR TKI was a favorable indicator
for PFS (37.3 weeks with clearance vs 25.5 weeks in patients without clearance).
Patients showing EGFR mutation clearance at 8 weeks had an average baseline MAF of
3.6%, whereas patients with detectable mutations at 8 weeks showed an average base-
line value of 13% MAF.

Conclusions: Overall, these results show high PPA of plasma and tissue EGFR muta-
tion status at baseline. Early EGFR mutation clearance may be predictive of response to
first-line EGFR TKI therapy. Plasma detection of T790M mutation anticipates clinical
progression.

Clinical trial identification: SYS-ONC-2015-01.

Legal entity responsible for the study: Sysmex Inostics GmbH.

Funding: Sysmex Inostics GmbH.
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122P Immune checkpoints and liver resection after neoadjuvant
chemotherapy including bevacizumab in patients with colorectal liver
metastases
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Background: Liver resection after neoadjuvant chemotherapy including bevacizumab
offers the possibility of cure in patients with colorectal liver metastases. The clinical
value of immune checkpoint expression as prognostic biomarker is unclear.

Methods: Expression analyses of IDO-1, PD-L1 and CTLA-4 were performed by
immunohistochemistry in resected colorectal liver metastases in patients who under-
went liver resection after neoadjuvant chemotherapy including bevacizumab (2005-
2011). Association of expression of immune checkpoints in tumor cells and immune
cells with response, RFS and OS was investigated.

Results: One hundred forty-six patients were enrolled [88 (60.3%) male/58 (39.7%)
female, median age 63.0 years (31.0-80.4)]. High expression of CTLA-4 in tumor cells
was associated with shorter OS (median OS 48.2 months versus not reached, HR 2.04,
P¼ 0.028). High expression of IDO-1 and PD-L1 in immune cells was associated with
longer OS (not reached versus 47.1 months, HR 0.43, P¼ 0.016 and not reached versus
47.1 months, HR 0.41, P¼ 0.017). Results of IDO-1 remained significant in multivari-
able analysis (HR 0.29, P¼ 0.006). Low expression of CTLA-4 in tumor cells was associ-
ated with better histologic response (26 major, 19 partial, 18 none versus 14 major, 23
partial, 30 none, P¼ 0.032). No association of expression was found with RFS and
radiologic response.

Conclusions: The clinical meaning of immune checkpoint expression and its associa-
tion with response and survival were dependent on the expressing cell types. IDO-1 and
CTLA-4 may be new prognostic and/or predictive biomarkers in patients with colorec-
tal liver metastases. The role of immune checkpoint inhibitors in a multidisciplinary
treatment approach remains to be elucidated.

Legal entity responsible for the study: Stefan Stremitzer.
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response in a real-life cohort of patients with metastatic non-small cell
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N. Radosevic-Robin1, S. Ong2, S.E. Warren3, M. Kossai1, C. Godfraind4, M. Masson5,
H. Janicot6, P. Merle6, P. Dubray-Longueras5, X. Durando5, P. Morel7, A. Cesano7,
F. Penault-Llorca1

1Pathology, Centre Jean Perrin, Clermont-Ferrand, France, 2Bioinformatics, NanoString
Technologies, Inc., Seattle, WA, USA, 3Biology, NanoString Technologies, Inc., Seattle,
WA, USA, 4Pathology, University Hospital Center of Clermont-Ferrand, Clermont-
Ferrand, France, 5Medical Oncology, Centre Jean Perrin, Clermont-Ferrand, France,
6Pneumology, University Hospital Center of Clermont-Ferrand, Clermont-Ferrand,
France, 7Medical Affairs, NanoString Technologies, Inc., Seattle, WA, USA

Background: Robust and versatile biomarkers are urgently needed to identify cancer
pts who are likely to benefit from immune checkpoint inhibitors (ICI). The Tumor
Inflammation Signature (TIS) is an 18-gene signature measuring the suppressed adap-
tive immune response necessary for pts clinical benefit from ICI (Ayers, J Clin Invest
2017). This retrospective study evaluated the performance of TIS and additional GE
signatures assessing pathways associated with immune evasion in mNSCLC pts, treated
with nivolumab as per label (2ndþ line), in two French cancer centers.

Methods: RNA from primary FFPE tumor samples from 77 immunotherapy-naı̈ve
mNSCLC pts, treated with nivolumab monotherapy, was profiled with a b-version of
the NanoStringVR IO 360 GE panel, which includes the TIS and other tumor and
immune biology signatures. The statistical analysis treated associations of GE and clini-
cal response.

Results: In the whole cohort analysis, samples from pts who experienced clinical benefit
showed an “inflamed” phenotype. Specifically, TIS was significantly higher in the res-
ponder group compared to non-responders (p¼ 0.005, non-adjusted). A similar asso-
ciation was observed for myeloid and macrophage scores (p¼ 0.001 and p¼ 0.002,
respectively) as well as for PDCD1 (PD1), CD274 (PDL1), and CTLA4 (p¼ 0.05, 0.001,
0.02, resp.). In a subtype analysis, squamous carcinomas showed a less inflamed pheno-
type than adenocarcinomas but had elevated proliferation, glycolysis and hypoxia
scores, as well as increased ARG1 and NOS2. In contrast, in the independent subtype
analysis, both TIS and additional immune signatures remained associated with clinical
response.

Conclusions: TIS and other immune signatures predicted response to nivolumab single
agent in a real-life cohort of pts, in both adeno- and squamous mNSCLC. Thus, assess-
ing GE patterns can give insight into different mechanisms of immune evasion operat-
ing at the single patient level. Additional analyses of this cohort, evaluating the
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