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Background: Immune checkpoint blockade (ICB) has improved overall survival (OS)
in selected patients (pts) with cancers, but predictive biomarkers are required. TMB has
been proposed as a potential biomarker, but challenges exist as to its optimal definition,
quantification and utility.

Methods: A search of Medline and Embase identified studies reporting association of
TMB (high vs low) with survival in pts with solid tumors, irrespective of exposure to
ICB. The influence of TMB on OS was explored by meta-analysis, utilizing the generic
inverse variance method. Association between baseline factors (age, gender, primary
tumor site, stage, smoking history, proportion of pts with squamous histology, receipt
of ICB) and survival were assessed with mixed effects meta-regression, weighted by
study sample size.

Results: Of 493 studies, 35 were eligible (ICB used in 28); 13 prospective, 22 retrospec-
tive; correlation between PD-L1 expression and TMB was not possible due to limited
reporting studies. Analysis comprised 10,433 pts; median age: 63 yrs (range 53-73;
reported in 18 studies). Median proportion male: 62.5% (range 40-83%), primary
tumor site lung: 17 studies (9 squamous histology), melanoma: 5, urothelial: 3, breast:
2, head & neck, biliary and hepatocellular carcinoma: all 1, multiple sites: 5. Eleven dif-
ferent assays for TMB determination were utilized (Foundation One in 15 studies).
Amongst 22 studies, where reported, 5 different TMB definitions were used, with only
10 studies reporting a median TMB (Mut/Mb); 11 different TMB “high” thresholds
were reported. In the absence of ICB, high TMB was associated with increased risk of
death (HR 2.87, 95% CI 1.41-5.82, p¼.004). In the presence of ICB, high TMB was
associated with improved OS (HR 0.60, 95% CI 0.42-0.86, p¼.005), albeit with signifi-
cant heterogeneity (p¼.002). Studies with a higher proportion of male pts had
increased hazard of death (b¼.75) and those with a higher proportion of pts receiving
ICB had a lower hazard of death (b¼-.56).

Conclusions: High TMB is a poor prognostic factor in solid tumors, but is predictive of
improved OS with ICB. Standardization of TMB analysis/reporting is imperative for
reliable clinical application.
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Background: TMB has been associated with response to immune checkpoint inhibitors
in clinical studies and has been investigated as a biomarker for first-line (1L) treatment
with nivolumabþ ipilimumab (NþI) in patients with NSCLC. TMB can be measured
by whole exome sequencing (WES) or estimated using targeted gene panels. Clinical
implementation of TMB assays can be facilitated by standardization of methods and
concordance across platforms. We compared TMB results in commercial and clinical
samples from patients with NSCLC using WES, the in vitro diagnostic FoundationOne
CDxTM (F1CDx), and the research use only assay TruSightTM Oncology 500 (TSO500).

Methods: TMB was evaluated in serial, formalin-fixed, paraffin-embedded sections
from 98 procured NSCLC samples using WES (captures coding regions from all genes;
�30 megabases [Mb]), F1CDx (324 genes;�0.8 Mb), and TSO500 (523 genes;
�1.3 Mb). TMB scores were reported as mutations/Mb (mut/Mb) and compared by
Spearman’s correlation. Association of TMB with response was assessed in a subset of
59 patients who had NSCLC treated with 1L NþI (CheckMate 568 [NCT02659059])
and had data from both F1CDx and TSO500.

Results: TMB estimates from F1CDx and TSO500 correlated highly with WES
(r¼ 0.83 and 0.86, respectively; P< 0.001 for both). Accounting for different calcula-
tion methods used for each assay, the clinically relevant cutoff for high TMB (TMB-H)
for 1L NþI in NSCLC patients of 10.0 mut/Mb by F1CDx projected to 7.7 mut/Mb
(95% CI, 7.1–8.3) by WES and 12.3 mut/Mb by TSO500. Overall percentage agree-
ments around these cutoffs were 86% for WES vs F1CDx and 83% for WES vs TSO500.
TMB estimates from F1CDx and TSO500 correlated well (r¼ 0.84; P< 0.001). In
patients treated with NþI, 8/10 responders and 16/38 nonresponders were identified as
TMB-H by F1CDx and 7/10 responders and 12/38 nonresponders by TSO500.

Conclusions: TMB data from WES, F1CDx, and TSO500 correlated well in commercial
and clinical NSCLC samples. More responders than nonresponders to NþI were identi-
fied as TMB-H but with similar frequencies when assessed by F1CDx or TSO500. This
study demonstrates the feasibility of TMB harmonization and bridging of TMB cutoffs
across testing platforms.
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Background: Prostate cancer (PC), initially diagnosed on biopsies by pathologists, is
the most frequent cancer in North American men. However, better tools are needed for
pathologists to diagnose intraductal carcinoma of the prostate (IDC), an aggressive his-
topathological variant of PC for which therapeutic options are now available. Indeed,
no technique or biomarker is clinically available to support the diagnosis of IDC.
Raman spectroscopy (RS) provides a global molecular characterisation of the tissue by
analysing how photons interact with the molecules present in the tissue. Indeed, we and
other groups previously used RS to detect cancer from multiple organ types, machine
learning classification models being employed to process the complex Raman data.

Methods: We used Raman micro-spectroscopy (RmS) to detect IDC on tissues from
483 first-line radical prostatectomies from three Canadian institutions. Following a
rapid, standardized and low-cost protocol, we acquired an average of 7 Raman spectra
per patient and generated classification models using machine learning technology.
Importantly, models were trained with data from one institution before independent
testing on the data from the other two institutions.

Results: The three institutions included 272, 76 and 135 patients. Median age at diag-
nosis ranged from 61-62 years-old, with median pre-operative PSA ranging from 6.6-
7.4 mg/L. Most patient had�3þ 4 Gleason score (60-80% of the specimens) and pT3-
stage incidence was 31-55%. IDC was identified in 6-18% of the patients of each cohort.
Overall, we acquired an average of 7 Raman spectra per patient. In the training cohort
(N¼ 272), RmS identified IDC with a sensitivity of 95%, a specificity of 94% and an

VC European Society for Medical Oncology 2019. Published by Oxford University Press on behalf of the European Society for Medical Oncology.

All rights reserved. For permissions, please email: journals.permissions@oup.com.

Annals of Oncology 30 (Supplement 5): v25–v54, 2019

doi:10.1093/annonc/mdz239

BIOMARKERS

D
ow

nloaded from
 https://academ

ic.oup.com
/annonc/article-abstract/30/Supplem

ent_5/m
dz239/5577852 by guest on 22 January 2020

http://www.oxfordjournals.org/

