
Methods: Whole-exome sequencing from 7882 solid tumors, spanning 22 cancer types
from The Cancer Genome Atlas were analyzed. TMB was defined by total non-silent
somatic mutation counts in coding region. Patients were classified into four groups
based on the quartiles of TMB in each tumor. All Hazard ratios (HR) were reported as
the risk ratio of the top 25% to the bottom 25% group.

Results: Among 22 tumors, the level of TMB of top five tumors (median, interquartile,
sample size) were: SKCM (226, 62-415, 103), LUSC (205, 148-297, 483), LUAD (171,
74-338, 501), BLCA (151, 85-269, 408), COAD (111, 82-167, 378). In all patient analy-
ses of each tumor, higher TMB was associated with longer overall survival (OS) in
BLCA, STAD and UCEC, and was associated with shorter OS in HNSC, KIRC and
LGG. In stage I-II of each tumor, higher TMB was significantly associated with pro-
longed OS in STAD, but with shorter OS in ESCA, HNSC and KIRC. In stage III-IV of
each tumor, higher TMB was significantly associated with prolonged OS in BLCA and
STAD, but with shorter OS in BRCA. In 5 tumors (including BLCA, HNSC, KIRC,
LUSC and THCA), patients with higher pathological stage had significantly higher
TMB (P< 0.05). However, only in COAD and READ, patients with higher stage had
significantly lower TMB (P< 0.05).

Conclusions: Higher TMB played different roles in various tumors, which may be
attribute to different driver mutations or other factors. Further analyses of underlying
mechanism were underway to confirm and explore the potential prognosis prediction
of TMB across pan-cancers.

Legal entity responsible for the study: Feng Qiu.

Funding: Has not received any funding.

Disclosure: All authors have declared no conflicts of interest.

58PD Pan-cancer analysis of ret fusions (FN) and rearrangements (RE) by
genomic profiling of 158,360 tumors
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E. Severson1, G.M. Frampton2, J.A. Elvin1, J.S. Ross3

1Pathology, Foundation Medicine, Cambridge, MA, USA, 2Cancer Genomics Research,
Foundation Medicine, Cambridge, MA, USA, 3Medicine, SUNY Upstate Medical
University, Syracuse, NY, USA

Background: Oncogenic RET mutations (mut) are well-described in papillary thyroid
(thy) carcinomas (ca) and non-small cell lung cancer (NSCLC), and confer sensitivity
to therapies such as vandetanib or alectinib. RET mut are also found in other tumor
types (OTT). We queried genomic profiles from>400 tumor types to assess RET RE/
FN across diverse cancers.

Methods: Comprehensive genomic profiling of DNA (�50 ng) and/or RNA from 158,360
samples, both solid and hematologic malignancies, was done by hybridization-capture,
adaptor ligation-based next-generation sequencing of up to 465 cancer-related genes.
Samples were evaluated for base substitutions (subs), small indels, copy number variations
and RE/FN, as well as tumor mutational burden and microsatellite stability status.

Results: In all, 603 RE/FN were found in 51 cancer types: 512 FN and 91 non-FN RE
retaining the kinase domain. Unlike oncogenic RET subs (n¼ 590), most often in
medullary thy ca (130/163, 79.8%), RE/FN were most often in papillary thy ca (39/550,
7%), salivary gland ca (5/256, 2%) and lung adenocarcinomas (297/19632, 1.5%); 179/
603 (29.7%) RE/FN were in OTT. FN partner (ptn) varied by tumor type (Table).
NCOA4-RET was in 6/9 (66.7%) salivary gland ca and 49/62 FN ptn were seen only
once. Breakpoints in RET were ex12 (88.5%), ex11 (7.6%), ex13 (0.4%), and ex1-10
(3.3%). Like CCDC6, 8 other FN ptn primarily contributed UTR; 5/5 brain tumors had
CCDC6-RET FN. A novel CSGALNATCT2-RET was seen in 2/2 bladder urothelial ca.
8 cases had co-occurring RET subs and RE/FN. Common co-altered genes with RET
FN in thy, NSCLC, and OTT were TP53 (12.8% vs 42.9% vs 52.9%, p�0.01), CDKN2A
(12.8% vs 30.4% vs 26.1%; p¼ 0.03), and CDKN2B (10.6% vs 25.6% vs 18.2%;
p¼ 0.02); TERT promoter mut were common in thy (26.3% vs 2.4% vs 4.8%; p�0.01).

Table: 58PD
FN PTN Thy Ca (n¼ 45) NSCLC (n¼ 345) OTT (n¼ 122) Total (n¼ 512)

KIF5B 0, 0% 238, 70.0% 14, 11.5% 252, 49.2%

CCDC6 20, 44.4% 65, 18.8% 36, 29.5% 121, 23.6%

NCOA4 17, 37.8% 8, 2.3% 31, 25.4% 57, 11.1%

Other 8, 17.8% 34, 9.9% 41, 33.6% 82, 16.0%

Conclusions: Recurrent, targetable RET RE/FN are found across diverse tumor types
and predominant FN ptn varies: KIF5B in NSCLC, CCDC6 and NCOA4 in thy ca and
OTT. 49 ptn were observed only once. Nearly 25% of FN are found in OTT.

Legal entity responsible for the study: Foundation Medicine, Inc.

Funding: Foundation Medicine, Inc.

Disclosure: L.M. Gay, D.C. Pavlick, S. Ramkissoon, S. Daniel, J.K. Killian, J-A.
Vergilio, E. Severson, G.M. Frampton, J.A. Elvin, J.S. Ross: Employee and shareholder:
Foundation Medicine, Inc.
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Background: LEN is a multikinase inhibitor of VEGFR 1–3, FGFR 1–4, PDGFRa, RET,
and KIT. In a phase 3 randomized, open-label, first-line study in pts with uHCC, LEN
demonstrated a treatment effect on overall survival (OS) by statistical confirmation of
noninferiority to SOR, with an improved objective response rate.(Kudo et al. Lancet 2018)

Preliminary biomarker analyses (n¼ 114) have been presented.(Finn et al. ESMO 2017) We
now present the final biomarker analyses and correlations with efficacy for all pts with
serum samples (n¼ 407).

Methods: 954 Pts with uHCC were randomized 1:1 to LEN (� 60 kg: 12 mg/day;<
60 kg: 8 mg/day) or SOR 400 mg BID. Serum samples were collected (LEN, n¼ 279;
SOR, n¼ 128) at baseline and during the study; VEGF, ANG2, FGF19, FGF21, and
FGF23 were assayed by ELISA. Correlations with tumor response (by independent
imaging review per mRECIST: complete or partial responses [CR/PR] vs others) were
analyzed using Wilcoxon rank-sum tests. Baseline biomarker levels were analyzed by
quartiles: low (0–25%), middle (25–75%), or high (75–100%). Correlations with OS
were examined by Cox regression, Kaplan-Meier plots, and log-rank tests. All P-values
are nominal.

Results: Both treatments increased VEGF levels, but only LEN increased FGF19 and
FGF23 levels. In the LEN arm, pts with CR/PR had a greater increase in FGF19 and
FGF23 from baseline vs nonresponders (FGF19: 55.2% vs 18.3%, P¼ 0.0140; FGF23:
48.4% vs 16.4%; P¼ 0.0022). Higher VEGF, ANG2, and FGF21 baseline levels were
associated with worse OS in both arms. However, for pts with high baseline FGF21
(LEN, n¼ 70; SOR, n¼ 27), OS was longer for LEN vs SOR (median, 10.9 vs 6.8
months; HR, 0.528; 95% CI, 0.328–0.849; P¼ 0.0075), and correlations with OS and
treatments were observed between high and low–middle groups (Pinteraction¼0.0397).

Conclusions: Differences in biomarker changes between treatments may reflect distinct
target engagements for LEN and SOR. Increased baseline VEGF, ANG2, and FGF21
may be prognostic for shorter OS with both treatments, and increased FGF21 may be
predictive for reduced OS with SOR. These results are hypothesis-generating and war-
rant further study.

Clinical trial identification: NCT01761266.
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60PD Colon cancer molecular subtype intratumoral heterogeneity and its
prognostic impact: An extensive molecular analysis of the PETACC-8
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Background: The consensus molecular subtypes (CMS) of colon cancer only accounts
for inter-tumor heterogeneity so far. To overcome this limitation and describe intratu-
mor heterogeneity, we split colon tumor transcriptomes as weighted linear combina-
tions of the four CMS. This leads to identify pure samples, corresponding to a unique
CMS, and mixed samples, corresponding to several CMS. Using the PETACC8 cohort,
we evaluate the prognostic impact of this new weighted CMS classification.

Methods: Paired Nanostring and Affymetrix data were available for the CIT training
series (n¼ 198). NanoString expression data (172 genes) were available for 1779 sam-
ples from the PETACC8 trial validation cohort. A random forest classifier (rfc) of the
CMS was trained on the Nanostring CIT data and then applied to PETACC8 samples.
Using linear regressions, we identified for each sample the weighted linear combination
of CMS centroids with minimal distance to its transcriptome profile.

Results: Applying rfc to PETACC8 confirmed clinical and molecular data of the CMS clas-
sification previously published. Applying the weighted classifier to PETACC8 yielded
42.6% of pure tumors, displaying a unique CMS signature, and 57.4% of mixed tumors,
displaying at least 2 CMS signatures (each weighting more than 20%). Mixed tumors were
synthetized by their top 2 CMS components (major/minor). Therefore, we defined 16
subgroups with prevalence ranging from 2.1% to 18.3%. MMR deficiency and BRAF
mutations were found enriched in pure CMS1, CMS1/CMS3 and CMS3/CMS1 mixed
tumors. The pure CMS3 was the only subtype enriched for RAS mutations. For DFS uni-
variate Cox analysis of this 16 subtype classification revealed a significant worse prognostic
impact of CMS4 signature either pure or combined to any other CMS signature. The
worst prognostic was observed in CMS3/CMS4 subtype (HR¼ 2.43 CI[1.6-3.7], followed
by CMS1/CMS4 (HR¼ 2.36 CI[1.5-3.6] CMS4/CMS1 (HR¼ 2.3 CI[1.6-3.5]), CMS1/
CMS3 (HR¼ 2 CI[1.3-3.1]) and CMS4/CMS3 (HR¼ 1.9 CI[1.2-3]) . These results were
confirmed after adjusting for significant clinical variables.

Conclusions: Taking into account the intra tumor heterogeneity brings additional
information to colon cancer stage III prognostication.

Legal entity responsible for the study: Fédération Francophone de Cancérologie
Digestive.
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61PD Genetic variations within the HER3 gene predict outcome for mCRC
patients treated with first-line FOLFIRI/bevacizumab or FOLFIRI/
cetuximab: Data from FIRE-3
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Background: HER3 is a tyrosine kinase receptor and involved in cell proliferation and
carcinogenesis. Preclinical data suggest that HER3 plays a critical role in the escape
mechanism from anti-EGFR directed treatment in metastatic colorectal cancer
(mCRC) patients. Additionally, HER3 downstream signaling has shown to stimulate
angiogenesis. We therefore hypothesize that variations in genes involved in the HER3

signaling pathway may predict outcome in patients with mCRC treated with first-line
FOLFIRI and bevacizumab (bev) or FOLFIRI and cetuximab (cet).

Methods: The impact of 4 functional SNPs within the HER3, NRG1, NEDD4 and BTC
genes on outcome was evaluated in 585 pts with mCRC treated with either first-line
FOLFIRI/bev (n¼ 293) or FOLFIRI/cet (n¼ 292) in the randomized phase III FIRE-3
trial. Genomic DNA was extracted from FFPE and the SNPs were analyzed by PCR-
based direct sequencing.

Results: Baseline characteristics in the FOLFIRI/bev and FOLFIRI/cet cohorts were as
follows: female:male ratio¼1/3:2/3 in both arms; age>65y (48% and 47%) and median
PFS/OS¼10.1/23.7 and 9.6/26.5 months. The HER3 rs2271189 SNP showed significant
association with PFS. A/A genotype carriers treated with FOLFIRI/bev had a shorter
median PFS compared to those harboring any G allele (7.0 vs 10.3 months) in both uni-
variate (HR 1.60, 95% CI 1.09-2.36, p¼ 0.014) and multivariate analysis (HR 1.64,
95% CI 1.09-2.46, p¼ 0.018). The same effect on PFS could be seen in patients receiv-
ing FOLFIRI/cet. Here again, A/A carriers showed a shorter median PFS than those
having any G allele (7.9 vs 10.0 months) in both univariate (HR 1.56, 95% CI 1.13-2.15,
p¼ 0.005) and multivariate analysis (HR 1.40, 95% CI 1.00-1.96, p¼ 0.05).

Conclusions: Our results provide the first evidence that the HER3 polymorphism
rs2271189 might serve as a predictive/prognostic marker in pts with mCRC treated
with FOLFIRI/bev and FOLFIRI/cet in the first line setting. Targeting HER3 might be a
promising approach to further improve treatment options against mCRC and to over-
come resistance to both anti-EGFR and anti-angiogenic therapy.
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Background: Outcomes are poor for patients with metastatic nasopharyngeal carci-
noma (mNPC) and limited number of patients could obtain long-term disease-free
survival. The aim of this study was to develop a prediction model which based on
EBV-DNA kinetics to identify long-term disease-free survivors for mNPC treated with
first-line chemotherapy.

Methods: A total of 177 mNPC patients who received first line chemotherapy between
2012 and 2016 were enrolled in this study. Plasma EBV DNA load was measured by
quantitative PCR at completion of 6 weeks of chemotherapy and end of chemotherapy.
Log-rank test as well as Cox regression was used to analyze survival data. Receiver oper-
ating curves were used to assess the sensitivity and specificity for sustained EBV DNA
undetectable (undetectable at 6-week and end of chemotherapy) in predicting long-
term disease-free survivors (� 30 months).

Results: The median follow-up time was 41.7 months (range, 3.5-74.7 months).
Eighty-two percent of patients had detectable EBV DNA at diagnosis of mNPC (median
load = 19000). EBV DNA became undetectable in 72 (40.7%) patients at completion of
6 weeks of chemotherapy. From the 6-week landmark, median overall survival time
(OS) for patients with undetectable EBV DNA of 54.0 months was superior to patients
with detectable EBV-DNA (17.7 months, hazard ratio = 0.266). At the end of chemo-
therapy, EBV DNA sustained undetectable in 63 (35.6%) patients. Patients with sus-
tained EBV DNA undetectable survived longer than those with detectable (P< 0.001,
median OS: 60.1 vs 17.7 months). Interestingly, 20 (11.3%) patients remained disease-
free and defined as long-term disease-free survivors. Notably, 17 (85%) of them were in
the sustained EBV DNA undetectable cohort. The sensitivity, specificity of sustained
EBV DNA undetectable in predicting long-term disease-free survivors were 85.0% and
71.0%.

Conclusions: Sustained EBV DNA undetectable is a significant prognostic factor in
patients with mNPC. Achieving sustained EBV DNA undetectable may be a valuable
tool to distinguish long-term disease-free survivors. Validation studies are awaited.

Legal entity responsible for the study: Sun Yat-sen University Cancer Center.

Funding: National Natural Science Foundation of China.
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