Baseline PD-L1 expression and tumor immune infiltration is associated with clinical response in patients with r/r DLBCL
treated with DPX-Survivac, low-dose cyclophosphamide and pembrolizumab
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Relapsed /refractory diffuse large B cell lymphoma is an
unmet medical need. Most patients with this diagnosis are
chemotherapy resistant or refractory and have failed first
line chemotherapy and possibly autologous stem cell
transplantation1. Novel treatment approaches that target
other pathways that may be driving these resistant
lymphomas are important. Although CAR-T cells are a
promising new treatment approach many patients will not be
able to receive this therapy either because of the toxicity
profile and comorbid illnesses or availability of this complex
treatment approach2. We have tested a novel combination
immunotherapy including:
• DPX-Survivac a T cell activating therapy that generates
immune responses to the survivin tumour associated
antigen expressed in non-Hodgkin’s lymphomas3,4
• Pembrolizumab5 a potent humanized mAb with high
specificity of binding to PD-1
• Intermittent, low dose cyclophosphamide (CPA): a
potential inhibitor of regulatory T cells pathway6

Results
The SPiReL trial is being conducted at 6 Canadian centres. Recruitment began in March 2018, with a goal of 25 evaluable
participants. Results presented include data from March 2018 to July 2020 from 40 screened participants, 22 of whom have been
enrolled, 11 of which are evaluable.
Baseline Immune Infiltrates, ELISpot and Clinical
Responses

Baseline Demographics
Parameter
Male
Female

N = 22 (%)
8 (36.4)
14 (63.6)

Age, median (range)
ECOG = 1
ECOG = 2
Stage III/IV
LDH, median (range)

75.5 (50-82)
12 (54.5)
10 (45.5)
16 (72.7)
248.5 (154-730)

GCB
Non-GCB
Leg type
% Survivin positive DLBCL cells, median (range)

PR

SD

PD

ITT Participants N=19 (%)

3 (15.8)

4 (21.1)

3 (15.8)

9 (47.4)

PP Participants N=11 (%)

3 (27.3)

4 (36.4)

2 (18.2)

2 (18.2)

PD-L1+

3 (30)

3 (30)

2 (20)

0

CD4+

3 (30)

3 (30)

1 (10)

1 (10)

CD8+

3 (30)

2 (20)

1 (10)

2 (20)

3 (20)

1 (6.7)

1 (6.7)

1 (6.67)

2 (13.3)

4 (26.7)

ELISpot Response (N=15)
Positive, N=8 (53.3)

6 (27.3)
15 (68.2)
7 (31.8)
4 (18.2)

Number of previous treatments, median (range)
Time from end of last treatment to SD0 (days), median (range)

CR

Immune Infiltrates (N=10)

13 (59.1)
8 (36.4)
1 (4.5)
97 (50-100)

Transformed
Relapsed DLBCL
Refractory DLBCL
Previous ASCT

The primary endpoint of this Phase II study is to document
clinical activity of this treatment approach. Secondary and
exploratory endpoints were aimed at documenting safety
and to understand the biologic and immune effects of this
treatment and to identify biomarkers that would identify
patients more likely to respond clinically to this novel
immune therapy.

Survivin Expression in Study Participants

Clinical Response

Negative, N=7 (46.7)

3 (20)
0

Table 2: Nineteen subjects are included in the intent to treat (ITT) population and 11
subjects are evaluable in the per protocol (PP) population. Three participants had not
reached evaluable time point. Immune infiltrates is shown for evaluable subjects with
sample analysis completed. Positive for immune infiltrates was defined as > 200
cells/mm2. DPX-Survivac-induced T cell responses were observed in 8/15 (53.3%)
subjects who had baseline sample and > 2 different on-treatment samples available for
analysis.

2 (1-7)
235.5 (21-3423)

Table 1: Baseline demographic information for enrolled participants (N = 22).

Clinical Response and Biomarker Associations

Figure 1 (above) : Survivin expression data from 33 screened participants analyzed
centrally by immunohistochemistry (Rabbit Polyclonal antibody, Novus NB500-201). All
33 participants (100%) screened for enrollment were positive for survivin expression
using a cutoff of expression at > 10%. All enrolled subjects (n=22) demonstrated
survivin expression at > 70%. No trend between survivin expression and response is
observed in this cohort.

P-values of Significant Associations

Clinical Response
Pathology
ELISpot response
Figure 2 (above) : Multiplex Immunohistochemistry (mIHC) analyses of the baseline (cells/mm2) of CD8+, CD4+, FoxP3+ and CD20+/PD-L1 in pre-treatment tumour samples (n=19) categorized sorted
by subjects who achieved a clinical response (CR, PR, or SD) per Modified Cheson criteria (2007); One participant is evaluable but mIHC results were not obtained due to insufficient sample and are not
included in this figure. For a participant to be identified as an ELISpot Responder, they will have had to exhibit a response to the DPX-Survivac peptide pool at least once on-treatment. For this analyses,
subjects with a baseline sample and > 2 different on-treatment samples are included. Analyses was performed at Akoya Biosciences using Opal Panel.

Baseline Tumour Infiltrates
Participant 7 (PD)

Participant 108 (SD)

Figure 3: Significance levels of the associations between different pairs of variables. The
significances of the associations were obtained from univariate regression models between
the variable pairs. The color scale reflects the significance of the association between
variables. Only significant associations were plotted. The sample size was n = 18 and the
objective response categories included three “complete responses” (CR, nCR = 3), three
“partial responses” (PR, nPR = 3), three “stable disease” (SD, nSD = 3) and nine “progression
disease” (PD, nPD = 9). The “progression disease” (PD) category was comprised of seven “PD
- clinical” and two “PD - radiology” responses. All Immune infiltrates represents the
combination of the following infiltrates: CD4+, CD8+, FoxP3+, CD4+ and FoxP3+, PD-L1.

Analyses of Baseline PD-L1 Expression and Clinical Response
A.

B.

C.

D.

Trial Design
Participants with recurrent/refractory DLBCL, with ECOG
0-1 and confirmed survivin expression are eligible.
Participants must also be ineligible for curative therapy.
The study was approved by the Ontario Cancer Research
Ethics Board (OCREB), protocol number 0981.
• Study treatment includes administering two doses of 0.5
mL of DPX-Survivac, subcutaneously, 3 weeks apart
followed by up to six 0.1 mL doses every 8 weeks.
• Intermittent low dose CPA is taken orally at 50 mg twice
daily for 7 days followed by 7 days off.
• Pembrolizumab 200 mg IV is administered every 3
weeks.
• Study participants continue trial participation for up to
one year or until disease progression, whichever occurs
first.

• Participants are considered evaluable when they have
received 3 doses of DPX-Survivac, 4 infusions of
pembrolizumab and have had an on-treatment CT scan to
assess response.

The SPiReL clinical trial is an ongoing trial and to date
results suggest:
Combination immunotherapy with DPX-Survivac,
pembrolizumab and intermittent, low dose
cyclophosphamide can induce clinical response and disease
control in patients with R/R DLBCL.
Clinical responses are associated with:
– Higher baseline expression of PD-L1
– DPX-Survivac induced survivin-specific T cell
response
Baseline CD20+ PD-L1 expression may identify patients
most likely to respond to this combination immunotherapy.
The association between PD-L1 expression on B lymphoma
cells and induction of survivin-specific T cell responses
identifies a novel and important interactive immune
mechanism of action.
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Figure 5: PD-L1 expression with observed clinical responses. (A and B) represents percentage of PD-L1+ CD20+ cells scored in
the tumor region and categorized by observed clinical responses. (C and D) represents percentage of total PD-L1+ cells scored in
the tumor region and categorized by observed clinical responses. PD-L1 expression was assessed using mIHC analyses (Akoya
Biosciences, Opal Panel) using CST #E1L3N antibody. PD-L1 expression across different clinical response groups were compared
using two-tailed Mann-Whitney test

DPX-Survivac Induced Survivin-specific T cell Responses by ELISpot
A.

Figure 4: Baseline immune cell infiltrates in the pre-treatment tumour biopsies from representative subjects with varying
clinical responses. The upper panels show the spectral imaging for the designated antigen. The lower row of images show
simulated immune histochemistry images for CD20-PD-L1. Analyses was performed at Akoya Biosciences using Opal Panel.
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Figure 6: Treatment induced Survivin T cell responses: (A) demonstrates IFN-y ELISpot responses represented as Spot Forming Units
(SFU) per 106cells for longitudinally collected (baseline and on-treatment). The ELISpot responses are presented separately for subjects
with CR, PR, SD and PD (per Modified Cheson Criteria 2007). The pie-charts (B) demonstrate the percentage of subjects with positive
ELISpot responses within each of the clinical responders sub-groups. Subjects with a baseline sample and > 2 different on-treatment
samples are included for analysis (N=15). Positive response was defined as subjects with > 1 on-treatment response (SFU per millionBackground) greater than the cut-off. The cut-off was calculated as the mean of the peptide pool response at baseline + 2SDEV.
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