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Abstracts

survival. Pituitary carcinomas recur despite conventional multimodality
treatments. Given the recent advances in the use of immune checkpoint in-
hibitors (CPIs) to treat various solid cancers, there is interest in exploring
the role of immunotherapy for treating aggressive, refractory pituitary tu-
mors. We treated four pituitary carcinoma patients with pembrolizumab as
part of a phase II clinical trial (NCT02721732). Here, we present their clin-
ical course and outcomes and correlate responses with available molecular
data: hypermutation status, PD-L1 staining, tumor-infiltrating lymphocyte
score, microsatellite status and tumor mutational burden. Patients 1 and
2, with heavily pretreated, refractory corticotroph pituitary carcinoma, had
partial radiographic (60% and 32% per irRECIST, respectively) and hor-
monal responses. Patient 1’s response continues 42 months after initiation of
pembrolizumab and his baseline tumor tissue obtained after treatment with
temozolomide demonstrated a hypermutator phenotype with MSH2 and
MSHG6 gene mutations. Patient 2’s tumor was not sampled after exposure to
temozolomide, but prior somatic mutational testing was negative. Patient 3
(non-functioning corticotroph tumor) had a best response of stable disease
for four months. Patient 4 (prolactin-secreting carcinoma) had progressive
disease. The latter two patients’ tumors did not demonstrate a hypermutator
phenotype after treatment with temozolomide. PD-L1 staining was negative
in all tumors. TIL score was 2 in Patients 1 and 4, negative in Patient 3 and
not available in Patient 2. All patients tolerated the treatment well with mild
adverse events. Our study generates the hypothesis that an alkylating agent-
induced hypermutator phenotype may be an indicator of response to CPIs
in pituitary carcinomas. The role of CPI in treating patients with pituitary
carcinoma and mechanisms of hypermutation in this population require fur-
ther study.

CTIM-31. USE OF A SINGLE PEPTIDE CHECKPOINT INHIBITOR
FOR TREATMENT OF CENTRAL NERVOUS SYSTEM TUMORS
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Cancer immunotherapy has revolutionized clinical management of malig-
nancies by generating long-term, durable control of tumors. Unfortunately,
these therapies often cause serious immune-related adverse events. In addition,
only a small percentage of solid tumors respond to these therapies and there is
little efficacy in CNS tumors. Our research is focused on the CD200 immune
checkpoint, which modulates the immune system through the inhibitory re-
ceptor (CD200R1) and activation receptors (CD200AR). We demonstrated
that targeting the CD200AR with a checkpoint peptide ligand (CD200AR-L)
activates the immune system and renders it impervious to the inhibitory ef-
fects of CD200. In a pre-clinical canine spontaneous high-grade glioma trial,
CD200AR-L, with autologous tumor lysate vaccination, resulted in a 20%
two-year progression-free survival; no toxicities or adverse effects were ob-
served. We suggest this result was due to the ability of the CD200AR-L to
modulate multiple immune checkpoints. During the characterization of the
CD200AR-L, we discovered signaling molecules are shared by the CD200
and PD-1/PD-L1 checkpoint pathways, suggesting these immune checkpoints
are connected. Our preliminary studies demonstrated that the inhibitory
CD200R1 and PD-1 mediate immune checkpoint signaling activities through
the SHIP1/2. Moreover, CD200AR-L overpowers the suppressive effects of
CD200 and PD-L1, which are both shed by tumors, by downregulating the
inhibitory CD200R1 and PD-1 on both antigen-presenting cells (APC) and
T-cells. In addition, CD200AR-L downregulates PD-1 on APCs and inhibits
the upregulation of PD-L1 and CTLA4. These studies led to the discovery that
the novel peptide modulates the CD200, PD-1/PD-L1 and CTLA-4 pathways,
providing the basis for the translatable development of a CD200-directed pep-
tide for clinical use against multiple tumors including gliomas. These studies
led to FDA approval of this peptide for the first in human phase I single center,
open-label, dose-escalation clinical trial in adult and pediatric trial for children
with recurrent malignant brain tumors.
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PURPOSE: Vascular endothelial growth factor (VEGF) is upregulated in
glioblastoma and may contribute to immunosuppression. We performed a
phase 2 study of pembrolizumab, a programmed death-1 (PD-1) blocking
antibody alone or with the anti-VEGF antibody bevacizumab in recurrent
glioblastoma with detailed analyses of biomarkers and patient neurologic func-
tion. METHODS: Eighty bevacizumab-naive, recurrent glioblastoma patients
were randomized to receive pembrolizumab with bevacizumab (cohort A, n=50)
or pembrolizumab monotherapy (cohort B, n=30). The primary endpoint was
six-month progression-free survival (PFS-6). Exploratory endpoints included
evaluation of tumor PD-L1 expression, TIL density, immune activation gene
expression signature and plasma cytokines with outcome. Changes in neuro-
logic function were prospectively assessed using the Neurologic Assessment in
Neuro-Oncology (NANO) scale. RESULTS: Pembrolizumab alone or with
bevacizumab was well tolerated but of limited benefit. For cohort A, PFS-6 was
26.0% (95% CI: 16.3, 41.5), median OS was 8.8 months (95% CI: 7.7, 14.2),
ORR was 20% and median duration of response was 48 weeks. For cohort
B, PFS-6 was 6.7% (95% CI: 1.7, 25.4), median OS was 10.3 months (95%
CI: 8.5, 12.5) and ORR was 0%. Factors associated with worsened OS in-
cluded baseline dexamethasone use and increased post-therapy plasma VEGF
(cohort A) and wild-type IDH1, unmethylated MGMT and increased baseline
PIGF and sVEGFR1 levels (cohort B), but tumor immune markers were not
informative. The NANO scale effectively predicted neurologic function. CON-
CLUSIONS: Although well tolerated, pembrolizumab was ineffective both as
monotherapy and with bevacizumab for recurrent glioblastoma. Nonetheless,
radiographic responses to combinatorial therapy were durable. Baseline dexa-
methasone use and plasma cytokines but not tumor immunologic biomarkers
were associated with outcome. Neurologic function evaluated by the NANO
scale contributed to outcome assessment.
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BACKGROUND: Patients with relapsed CNS malignancies or DIPG face
terrible prognoses. We hypothesized that T cells specific for 3 tumor-associated
antigens (TAA), WT1,PRAME and survivin, would be safe and elicit anti-tumor
immunity. METHODS: Patients (n=15) received autologous tumor antigen-
associated T cells (TAAT) (up to 4x107/m?) for newly diagnosed DIPG (Group
A) or recurrent CNS malignancies (Group B) on a Phase I dose-escalation study
(NCT03652545) and were monitored for safety and response. RESULTS/DIS-
CUSSION: 15/15 patients who received TAAT completed the 45-day safety
monitoring phase with no dose-limiting toxicities. Adverse events were min-
imal despite multiple pretreatments in Group B. Infused cells were predom-
inantly CD3+ T cells (median 96%; range: 87-99%), with CD4+ and CD8+
comprising 16% (range: 5-87%) and 40% (range: 4-67%) respectively. Spe-
cificity for 1-3 TAAs was demonstrated in 13/15 TAAT by a-IFN-y ELISPOT.
Plasma cytokine and proteomic analyses are ongoing but have demonstrated
dynamic post-infusion immune cytokine and protein responses. Increases in
the inflammatory and immune-stimulatory cytokines IL-1b, IL-6, IL-2 and
IL-7 were observed post-infusion in most patients evaluated. Infusion-related
increases in regulatory cytokines IL-10 and IL-13 were also observed in 4/7 pa-
tients. These results are consistent with an infusion-mediated immune response
in vivo. Of 9 patients who have been tested thus far, 29/92 plasma proteins
showed significant differences between dose levels 1 and 2, including increased
IL-7 (p < 0.0004) and CD40L (p < 0.046) and reduced IL-4 (p < 0.0004). T cell
receptor sequencing data on in vivo TAAT persistence is pending. In summary,
TAAT have thus far been safe and elicit immune responses in vivo. Clinical and
immunologic response assessments are ongoing.
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