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Background Pancreatic cancer (PC) is a challenging target for
immunotherapy due to its immune-suppressive microenviron-
ment. Neoadjuvant chemoradiation (CRT) can increase the
presence of tumor-infiltrating lymphocytes (TILs). We hypothe-
sized that the combination of CRT and pembrolizumab can
further expand and activate TILs.
Methods Patients with resectable or borderline resectable PC
were randomized 2:1 to the investigational treatment (Arm A)
of pembrolizumab 200mg IV every 3 weeks concurrently with
CRT (capecitabine 825 mg/m2 orally twice daily and radiation
50.4 Gy in 28 fractions over 28 days) or CRT only (Arm B)
prior to surgical resection. The primary endpoints were safety
and difference in TILs density between Arm A and B assessed
using multiplexed immunofluorescence on resected tumor
specimens. As a correlate analysis, single cell RNA-sequencing
(scRNA-seq) was performed to quantify gene expression in T
cells from tumors and peripheral blood, and to track
expanded T cell clonotypes in these compartments (n=4
patients Arm A; n=3 patients Arm B). The study was
amended after enrollment of 37 patients to allow FOLFIRI-
NOX prior to CRT, given changes in standard of care.
Results 37 patients were enrolled (24 Arm A, 13 Arm B).
After neoadjuvant therapy, 13 patients had unresectable disease
(9 on A, 4 on B), and 24 patients underwent surgery and
were evaluable for the TILs primary endpoint (17 arm A, 7
arm B). The mean difference (A-B) in CD8+ T cell density
was 36 cells/mm2 (95% CI -85 to 157, stdev 130) (p 0.48).
Additional analysis did not show significant differences in acti-
vated cytotoxic T cells, regulatory T cells, M1- or M2-like
polarized macrophages, or granulocytes. The median recur-
rence free survival (RFS) was 18.2 months on Arm A and
14.1 on Arm B (p 0.41). Overall survival was 27.8 months
on Arm A and 24.3 on Arm B (p 0.68) with a median follow
up of 2.2 years. The most common grade 3 treatment-related
toxicities were lymphopenia reported in 29% on Arm A and
31% on Arm B, respectively followed by diarrhea in 8% on
Arm A attributed to CRT. scRNA-seq revealed clonal expan-
sion and expression of co-inhibitory markers among TIL
subsets.
Conclusions The combination of CRT and pembrolizumab is
safe. Preliminary analysis shows that the addition of pembroli-
zumab to CRT has minimal effects on intratumoral densities
of TILs and other immune cell populations. Single cell tran-
scriptome analyses enable in-depth characterization of the
functional responses of T cells to pembrolizumab in the setting
of CRT.
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