

















Figure 2 Baseline tumor microenvironment and genomic characteristics of the treated patients. (A) Representative
multiparameter immunofluorescence images from the patients with SqCC and AdC in CB and no benefit (NB) groups. (B)
Heatmaps of the indicated staining parameters performed in tumor and stromal regions. (C) Quantification of the individual
indicated immune cell populations in tumor and stroma separated by benefit versus no benefit. (D) Quantification of PD-L1+
and CD31+ cells in tumor and stroma separated by benefit versus no benefit. (E) Targeted genetic sequencing results from the
archival tissues from six patients with available data. AdC, adenocarcinoma; CB, clinical benefit; PD-L1, programmed death
ligand 1; SqQCC, squamous cell carcinoma; TMB, tumor mutational burden.

of PD-L1 positivity (37.8%—-54%) when compared with
endocervical carcinomas (ECCs, 14%-16.7%).>" * 1t is
unknown what role, if any, histology may play beyond
PD-L1 expression in predicting response to checkpoint
blockade, but prior studies suggest that adenocarcinomas
may have a different tumor milieu. When compared with
SCC, ECC demonstrates lower rates of immune infiltra-
tion with CD3+ and CD45+ cells and increased regula-
tory T cells (T, )along with lower chemokine levels.”
Given the rising incidence of cervical adenocarcinoma
relative to SCC," this presents an opportunity for novel

therapeutic combinations beyond single agent PD-1/
PD-L1 blockade to improve the outcomes for this group
of patients. It is also possible that the staining assay used
in our study (EIL3N) could have contributed to relatively
low percentages of PD-L1 positivity observed. The E1IL3N
antibody has been previously compared with the clin-
ical 22C3 assay and was found to be highly concordant
in bladder cancer and head and neck squamous carci-
noma.”® Similar results were reported in a different study
comparing the E1L3N clone to other clones including
22C3 in NSCLC." Thus, the potential minor differences
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in staining sensitivity between the assays likely have a
low likelihood of influencing the relative percentages of
PD-L1-positive tumors observed in this study.

The safety profile of atezolizumab plus bevacizumab
is generally consistent with previously published data
for both agents—however, it is notable that 2 of the 11
patients evaluable for safety were diagnosed with high-
grade neurologic treatmentrelated adverse events
(TRAESs). Events such as these are associated with beva-
cizumab®? as well as atezolizumab,43 although the rates
appear to be low; retrospective reviews suggest that the
true rate of high-grade neurologic events associated with
anti-PD-1/PD-L1 blockade is somewhere between 1% and
3.2%.** In regards to the combination, autoimmune
encephalitis has been previously reported as a TRAE in
the phase Ib study of atezolizumab plus bevacizumab in
HCC," but no high-grade neurologic TRAEs were noted
in the two randomized phase III studies in HCC and
RCC.*®* It will be essential for the FDA to monitor the
post marketing safety reporting for this combination to
assess the true risk of these devastating TRAEs.

Biomarker studies for the trial were limited by the small
sample size and limited amount of tissue material available
for analyses, highlighting the challenges of biomarker
development in multiinstitutional studies. Two patients
with clinical benefit exhibited very different microenvi-
ronment profiles, with high levels of CD31, suggestive
of vascular predominance, observed in one patient and
high levels of PD-L1 observed in another. These findings
are hypothesis generating and highlight that responses to
immunotherapy/antiangiogenic therapy combinations
likely cannot be predicted by unifying tumor microenvi-
ronment phenotypes. Similarly, sequencing data were only
available for a subset of the evaluable cohort. As discussed
above, itis interesting to note that one of the patients who
achieved an unconfirmed PR had deletion of PBRM1 and
BAPI, which have been postulated to underlie immuno-
genicity of some tumors. None of the patients had patho-
genic alterations in JAK1 or JAK2, B2 microglobulin, or
B-catenin, which have been implicated in primary or
acquired resistance to PD-1 blockade in other cancers.*®**
The limited nature of targeted sequencing used in this
study, however, prevented more detailed characterization
of additional alterations potentially involved in immu-
notherapy resistance, including other components of
the IFNy signaling pathway and major histocompatibility
complex (MHC) class 1-encoding genes, which are known
to be frequently altered in cervical cancer.”’™*

The work here is limited by the size and hypothesis-
generating nature of the study. Furthermore, the study
unfortunately does not answer the question of whether
a combination of antiangiogenic therapy with PD-LI
blockade modifies the tumor microenvironment, as post-
treatment biopsies on the study were not possible. Given
the published data of KEYNOTE 158, in which there were
zero responses to pembrolizumab in patients who were
PD-L1 negative, further consideration could be given to
combining atezolizumab and bevacizumab in patients

with PD-LI1-positive tumors. It is also interesting to note
that the combination of atezolizumab and bevacizumab
has demonstrated robust clinical activity in treatment-
naive RCC (ORR 37%)* and treatment-naive HCC (ORR
27%).”® This is in stark contrast to our study, where all
patients were all previously treated with bevacizumab and
1-2 prior lines of therapy in the advanced setting. The
heavily pretreated nature of these patients and resistance
to bevacizumab likely resulted in a lower clinical benefit
rate than we would otherwise expect. Based on this
hypothesis, and given the success of combining atezoli-
zumab with bevacizumab and chemotherapy in NSCLC,
patients are now being enrolled in BEATcc, a phase III,
randomized study to assess the efficacy of atezolizumab
administered concurrent to the combination of cisplatin-
paclitaxel plus bevacizumab in previously untreated
patients with metastatic, recurrent, or persistent cervical
cancer.”*
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