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Abstract

This multicenter phase 1/2 clinical trial evaluated intratumoral SD-101, a TLR9 agonist, and low-

dose radiation in patients with untreated indolent lymphoma. 29 enrolled patients received 4 Gy of 

radiation followed by five weekly intratumoral injections of SD-101 at a single tumor site. No 

treatment-related grade 4 or serious adverse events occurred. Nearly all patients had tumor 

reduction at their treated site. More importantly, 24 patients had tumor reduction at their non-

treated sites with 5 patients achieving a partial response and one achieving a complete response. 

Treatment-related increases of CD8+ and CD4+ effector T-cells and decreases of T Follicular 

Helper and T regulatory cells (Tregs) were observed in the tumor microenvironment. Low pre-

treatment levels of CD4+ Tregs, proliferating CD8+ T-cells, and GranzymeB+ CD8+ T-cells were 

associated with favorable outcomes. Intratumoral SD-101 in combination with low-dose radiation 

is well tolerated and results in regression of both treated and untreated sites of disease.
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INTRODUCTION

A wide variety of therapies are now being used to harness the immune system to treat 

cancer. Some of these treatments are customized for each patient, including chimeric antigen 

receptor (CAR) T-cells(1), a product of engineered autologous immune cells, or vaccines 

based on somatic mutations that require the identification of tumor-associated antigens 

(TAA).(2) While not requiring customization, immune checkpoint antibodies can enhance 

existing T-cell responses to endogenous TAA, but can also result in autoimmune toxicites.(3) 

With these clinical challenges in mind, we have developed an alternative approach called in 
situ vaccination, in which immunostimulatory agents are injected locally into the tumor 

microenvironment, triggering anti-tumor immune responses that can act against tumors 

throughout the body. (4, 5)

Multiple preclinical studies have validated this in situ vaccine approach using short synthetic 

oligodeoxynucleotides containing cytidine- guanosine motifs (CpG) that stimulate innate 

immunity through the Toll-like receptor 9 (TLR9).(6–11) Our preclinical studies established 

that the CpG needs to be injected directly into the tumor microenvironment. Furthermore, 

the addition of a T cell stimulatory antibody against OX40 markedly enhanced the 

therapeutic effect of in situ vaccination and resulted in cure of established lymphoma, colon 

cancer and even a spontaneous model of breast cancer.(11) We previously conducted a 

clinical trial for patients with relapsed indolent lymphoma, testing the combination of local 

low-dose radiation and intratumoral CpG (PF-3512676).(12) We observed regressions of 

both treated and distant, non-injected sites of disease in this small 15 patient trial. Notably, 

this study was conducted with a CpG sequence that had shown little therapeutic activity 

when given systemically.(13, 14) However, PF-3512676 is no longer in clinical development 

after it caused increased toxicities without improving outcomes when combined with 

chemotherapy in non-small cell lung cancer.(15, 16)

Based on these findings, we designed a dose escalating phase 1/2 clinical trial of in situ 
vaccination in patients with low-grade B-cell lymphoma using a novel CpG compound, 

SD-101, a class C CpG which induces high-levels of interferon-alpha (IFN-α) as well as 

dendritic cell maturation. The primary endpoints were safety and the induction of interferon-

regulated gene expression in peripheral blood cells. Secondary endpoints included clinical 

efficacy and modulation of the immune microenvironment at both treated and untreated sites 

of tumor.

RESULTS

Patient Characteristics

29 patients with untreated low-grade lymphoma were enrolled between October 2014 and 

October 2016 with baseline characteristics summarized in Table 1 and were treated as 

summarized in Figure 1. Diagnoses included FL (n=21), MZL (n=4), SLL/CLL (n=3), and 

CBCL (n=1). At the time of enrollment, patients mean age was 59.8 years (range 22 to 84) 

with the majority of patients having Stage III/IV disease (90%).
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Safety

No treatment related DLTs were observed. Drug-related AEs of grade 1–2 were reported by 

all patients with eight patients having grade 3 drug-related AEs (Table 2 and Supplemental 

Table 1). No drug-related grade 4 or serious adverse events were experienced by any 

patients. The most common treatment-related side effect was a flu-like systemic reaction 

consisting of malaise, chills, headache, fatigue, and fever lasting typically between 24–48 

hours after the injections, a rate similar to that observed in prior studies of TLR9 agonists.

(12) More grade 3 drug-related AEs were seen at the 8 mg dose (46.2%) compared with the 

1 mg dose (20%); more nausea and vomiting was seen at the 8 mg dose. Four patients 

required a delay in treatment due to treatment-related AEs; three patients were delayed due 

to neutropenia and one patient was delayed due to pain at the treatment site. Only one 

patient discontinued treatment because of a treatment-related AE due to fever and confusion 

that rapidly improved.

Clinical Responses

All 29 enrolled patients were evaluable for clinical response with a median follow-up of 12 

months. Tumor response at the treated site was expected due to the low dose radiation and 

occurred in virtually all the patients (Supplemental Figure 1). 26 out of 29 treated patients 

demonstrated a reduction in overall tumor burden with seven patients achieving a partial 

response and one patient achieving a complete response. The best overall clinical response is 

shown in the waterfall plots by disease subtype and dose (Figure 2A and in Supplemental 

Figure 1). Systemic responses at the distant, non-irradiated lesions were seen in 24 of 29 

patients (Figure 2B and Supplemental Figure 1). The response of distant, non-irradiated 

lesions correlated with response at the treated site (Supplemental Figure 2). Figure 2C shows 

examples of the pre and post treatment responses at treated and untreated sites in two FL 

patients. Tumor responses were typically durable and could deepen over time as has been 

described in previous studies of tumor immunotherapy (Figure 2D/E and Supplemental 

Figure 3).(12) Neither initial tumor burden, stage, nor follicular lymphoma international 

prognostic indices (for those patients with FL), nor the development of the flu-like 

symptoms during therapy correlated with clinical response (Supplemental Table 2). During 

the expansion phase of the trial, patients were permitted to receive a second cycle at the 

same doses they had received initially. Four patients, who had a minimal response initially, 

received a second cycle of treatment, again with minimal clinical response. In these four 

patients the treatment-related AEs were similar for both cycles.

Pharmacokinetics.

The majority of post-dose samples were below the limit of quantitation (BLOQ) indicating 

that there is little systemic SD-101 following intratumoral injections at these doses. For 

those few samples that had values above the lower limit of quantitation (LLOQ), half were at 

the 1hr post-dose time point with the rest scattered among different time points 

(Supplemental Table 3).

Frank et al. Page 3

Cancer Discov. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



IFN-responsive gene signature

SD-101 is a “C” class CpG, optimized to induce high-levels IFN-α after engaging TLR9 on 

plasmacytoid dendritic cells. Blood samples were collected before and 24 hours after the 

second intratumoral injection of SD-101 to measure induction of mRNA transcripts of well-

characterized IFN responsive genes. As Supplemental Figure 1C shows, IFN responsive 

genes were upregulated at 24 hours at all dose levels..

Treatment Related Immune Changes in Patients with Follicular Lymphoma

FNA biopsies were collected from patients at pretreatment (Day 1) and post-treatment (Day 

9) from the treated site (Lesion A) and, if available, at a second un-injected, distal site 

(Lesion B). Since the microenvironment of each lymphoma subtype is different, we focused 

our analysis on the most prevalent histology, Follicular Lymphoma (FL). 16 of 21 patients 

with FL had sufficient Day 1 and 9 samples for paired analysis from Lesion A and two 

additional patients had just a Day 9 sample. The pretreatment intratumoral immune cell 

composition was remarkably similar between different tumor sites of the same patient but 

varied considerably between patients. (Supplemental Figure 4). We observed a significant 

reduction in malignant cells and an increase in CD3+, CD8+, and CD4+ T-cells post-

treatment (Day 9) in the treated site (Figure 3A/B and Supplemental Figure 5). Further 

investigation of CD4+ T-cell subsets in the treated site revealed a marked decrease in TFH 

and Treg cells, and a significant increase in effector CD4+ T-cells (Figure 3C and 

Supplemental Figure 5B).

Next, we investigated if any baseline (Day 1) characteristics of CD4+ or CD8+ T-cells 

subsets correlated to distal and overall tumor responses. Interestingly, we found that low 

baseline percentage of CD4+ Treg cells correlated with better clinical responses (Figure 4A). 

Similarly, within the CD8+ subsets we found a low initial percentage of proliferating 

(Ki67+) and granzyme B+ (GzB+) CD8+ T-cells correlated with better clinical outcomes 

(Figure 4B and C). Finally, we noted a significant relationship between the expression of 

MHC II on the tumor cells at the treated site and the clinical outcomes. High tumor-

expressing MHC class II post-treatment was associated with improved clinical outcomes. 

(Figure 4D)

DISCUSSION

The ultimate goal of cancer immunotherapy is to harness the immune system to trigger 

durable antineoplastic immune responses without inducing significant auto-immune 

toxicities. We now know that patients with B-cell lymphomas possess tumor-specific CD4+ 

T-cells that are capable of recognizing MHC class II presented peptides derived from the 

idiotype, renewing an interest in creating anti-lymphoma vaccines.(17) Therefore it is 

possible that such pre-existing immune potential can be enhanced by delivering the 

appropriate immunostimulatory signals directly into the tumor microenvironment, where the 

T-cell repertoire may be enriched for tumor-reactive T-cells. In situ vaccination may have the 

advantage of inducing such immune responses to the tumor while avoiding the induction of 

auto-immunity.
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This multicenter clinical trial tested an in situ vaccination strategy using a novel “C” class 

CpG, SD-101, in contrast to a previous clinical trial that used a “B” class CpG, PF- 

3512676, that is no longer available for clinical testing.(12) Whether these class differences 

in CpGs translate to meaningful differences in therapeutic efficacy or toxicity is unknown. In 

addition, the current trial tested treatment-naïve patients in contrast to the previous trial that 

tested only patients with relapsed disease Despite these differences, the rate of overall, and 

distant tumor responses was remarkably similar between these two trials. In the current trial 

26 of 29 patients had a reduction in total tumor volume with seven patients achieving an 

overall partial response and one patient achieving a complete response. Abscopal responses 

to radiation are known to occur rarely in patients with lymphoma.(18, 19) Therefore the 

benefit of intratumoral CpG plus radiation over radiation alone in the current study while 

suggestive, is not proven. Additionally, patients with indolent lymphoma can occasionally 

have spontaneous remissions, but again, the response rate seen in this trial surpasses what 

has been previously observed. (20)

A variety of preclinical studies have demonstrated that potent systemic antitumor immune 

responses can be generated without the use of cytotoxic chemotherapy/radiotherapy by 

combining local CpG with other immunostimulating agents. Treatment with local CpG 

combined with ibrutinib or with monoclonal antibodies (mAbs) targeting GITR, CTL4, 

and/or OX40 generate potent systemic antineoplastic T-cell responses in multiple 

transplantable and spontaneous mouse tumor models.(8–11) Similarly, intratumoral SD-101 

combined with anti-PD-1 mAbs induces strong, systemic anti-tumor responses, even in 

tumor models unresponsive to anti-PD-1 alone.(21) Ongoing studies continue to determine 

the optimal therapeutic partner to combine with intratumoral CpG for the treatment of 

lymphoma and other malignancies. Trials evaluating intratumoral SD-101 and local 

radiation with intratumoral ipilimumab (NCT02254772) or with oral ibrutinib 

(NCT02927964) have been initiated; and trials combining SD-101 with an anti-OX40 mAb 

in both indolent lymphomas (NCT03410901) and solid malignancies are planned given 

encouraging preclinical data.(11) Additionally, SD-101 in combination with pembrolizumab 

without the use of radiation, (NCT02521870) has shown early promise in patients with 

melanoma.(22) Beyond TLR9 agonists, other immunostimulatory agents such as TLR3 

agonists,(23, 24) TLR4 agonists,(25) TLR7/8 agonists,(26–28) and STING agonists,(29) 

have shown early therapeutic promise and going/future studies will be needed to determine 

optimal in situ vaccination combinations.

The combination of SD-101 and local radiotherapy rapidly induced changes including a 

reduction in tumor percentage associated with an increase of CD8+ T-cells and CD4+ 

effector cells. This treatment combination also substantially reduces the percentage of TFH 

cells; cells thought to promote follicular lymphoma immune escape by inducing an 

immunosuppressive tumor microenvironment.(30) Additionally, we observed a treatment 

induced reduction of CD4+ Treg in the treated site. Interestingly, those patients that 

exhibited low initial levels of CD4+ Treg cells had better responses to treatment. While 

substantial data suggests that Treg contribute to tumor escape from host immune 

surveillance, the relationship between Tregs and patient outcomes is idiosyncratic. Low 

levels of Tregs can be associated with either an improved or unfavorable prognosis 

depending on the treatment modality and tumor type.(31) Intriguingly, high induced levels 
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of CD4+ Tregs in an ex vivo assay was associated with poor response to TLR9 agonists in 

indolent lymphoma.(12) In addition, in our current trial low levels of proliferating CD8+ and 

GzB+ CD8+ T-cells correlated with better response to treatment. Similar findings have been 

seen for other tumor types.(32, 33) These findings are the result of an initial exploratory 

analysis and will need to be validated.

Preclinical studies evaluating TLR9 agonists have demonstrated that systemic tumor 

clearance was partially CD4+ T-cell-dependent.(11) Here, we find high expression of tumor 

MHC class II was associated with a better overall clinical response, further supporting a 

CD4+ T-cell-dependent antitumor mechanism. Additionally, the observed variability in 

MHC class II expression on FL cells may have a genetic basis. Mutations in CREBBP, 

which is commonly mutated in FL, is associated with a down-regulation of MHC class II.

(34, 35) Therefore it will be of interest to examine the relationship between CREBBP 

mutation status and outcomes of in situ vaccination in future trials.

Overall, these results and associated preclinical studies provide the rationale for expanded 

studies of in situ vaccination with TLR9 agonists in conjunction with other immune 

modulating agents in patients with lymphoma.

METHODS

Study Design

This multicenter, open-label, dose-escalation phase 1/2 study (ClinicalTrials.gov Identifier: 

NCT02266147) was designed to evaluate safety, pharmacodynamics and preliminary 

efficacy of intratumoral SD101 together with low dose radiotherapy. Part 1 consisted of 4 

cohorts of escalating doses of SD-101 (1 mg, 2 mg, 4 mg, and 8 mg) in a standard 3+3 

design, and Part 2 studied expanded cohorts to further evaluate the 1 mg and 8 mg doses. 

Subjects in Part 2 had the option to undergo a second cycle of treatment at the same dose 

level they received in cycle 1. All subjects underwent safety, PK, and PD assessments, tumor 

response determinations, and sampling of the treated (Lesion A) and untreated (Lesion B) 

tumor sites just prior to treatment and at Day 9 by fine needle aspiration (FNA) for 

correlative biomarker analysis.

All investigators obtained written informed consent from patients prior to participate in the 

study, and this study was conducted according to the Declaration of Helsinki principles. This 

study was approved by institutional review boards prior to enrollment. This study was 

conducted in accordance with good clinical practice (GCP) as defined in International 

Conference on Harmonisation (ICH) guidelines and US Code of Federal Regulations Title 

21, Parts 11, 50, 54, 56, 312, and Title 45 Parts 46, 160 and 164.

Patient Selection

Patients had untreated low-grade B-cell lymphomas, including grade 1–3A follicular 

lymphoma (FL), marginal zone lymphoma (MZL), small lymphocytic lymphoma/chronic 

lymphocytic leukemia (CLL/SLL), and cutaneous B cell lymphoma (CBCL) with multiple 

lymph node involvement that could be managed by a “watch and wait” approach. Patients 

were required to have at least two sites of disease amenable for injection and/or FNA 
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sampling. One of these sites was used for treatment and the second site outside of the 

treatment field was used for FNA sampling and for response assessment. Patients were ≥18 

years with adequate hematopoietic, renal, and hepatic function; and excluded for the 

presence of central nervous system lymphoma involvement, hepatitis B or C, HIV, or any 

active infection; clinically significant cardiovascular disease; or who were previously 

diagnosed with another cancer requiring treatment within the past 3 years or autoimmune 

disease, pregnancy, or an Eastern Cooperative Oncology Group performance status of ≥2.

Treatment Schema

A single palpable site of disease, Lesion A, was irradiated with 4 Gy, a standard treatment 

for single sites of low grade lymphoma, known to kill some tumor cells while sparing the 

antigen-presenting cells in the tumor microenvironment. (24) The patients received this 

treatment over two consecutive days (Days 1 and 2) and then were injected 5 times at one 

week intervals with SD101 at the assigned dose (Figure 1). Blood was collected for 

measurement of interferon responsive gene induction, a PD endpoint. FNAs were performed 

at both the treated lesion (A) and at a second, untreated lesion, (B), before and one week 

after the initiation of therapy and the resulting cell suspensions were shipped overnight at 

4 °C in RPMI medium containing 5% Fetal Calf Serum to Stanford where flow cytometry 

analysis was performed.

Study Assessments

Safety—Adverse events (AEs) were graded according to the National Cancer Institute 

Common Terminology Criteria for Adverse Events (version 4.0). Treatment delays occurred 

for Grade ≥2 neutropenia (ANC < 1500/mm3). Dose limiting toxicities (DLTs) were defined 

as any non-hematological toxicity Grade ≥3 except for alopecia or nausea uncontrolled by 

medical management; Grade 4 thrombocytopenia or grade 3 thrombocytopenia with 

bleeding or any requirement for platelet transfusion; febrile neutropenia; Grade 4 

neutropenia lasting >5 days; Grade 4 anemia, unexplained by underlying disease; and/or any 

Grade ≥ 2 toxicity related to SD-101 that does not resolve to Grade ≤ 1 with standard 

treatment by the time of the next treatment.

Efficacy—Disease assessment included CT scans (or PET/CT) at screening, at 3 and 6 

months post-treatment, and then every 6 months for the remainder of the trial. There was an 

additional CT scan at 9 months for subjects who received Cycle 2. Overall tumor responses 

were assessed according to the Revised 2007 International Working Group criteria.(36) In 

addition, we scored tumor responses separately at the treated site and at untreated sites of 

disease. Patients were not permitted to receive lymphoma-directed therapy, including 

steroids, during the follow-up period and were off study if they received any such 

treatments.

Pharmacokinetics—Plasma samples were collected for PK analysis before and 24 hours 

after the Day 9 injection and analyzed for SD101 level by liquid chromatography-tandem 

mass spectrometry (LC-MS/MS).

Frank et al. Page 7

Cancer Discov. Author manuscript; available in PMC 2019 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



IFN Responsive Gene Signature

Before and 24 hours after treatment on Day 9, whole blood was collected in PAXgene tubes 

(Qiagen) and frozen until RNA was isolated. The expression of IFN responsive genes 

(MCP-1, GBP-1, ISG-54, and MxB), was performed via quantitative PCR and normalized to 

the expression level of ubiquitin. To assess the engagement of TLR9, a composite score was 

generated by calculating the geometric mean of the fold activity of each of the 4 genes on 

Day 10 relative to the Day 9 baseline.

FNA analysis by Flow Cytometry

Serial FNA samples were collected on Day 1 and Day 9 from both a treated (Lesion A) and 

a single distal lesion (Lesion B), if available. A single cell suspension was stained with 3 

panels of fluorochrome-conjugated antibodies, fixed and permeabilized using Fix/Perm 

solution (BD Biosciences), and then stained for intracellular proteins. Panel 1 included 

antibodies against CD3, CD4, CD8, CD25, CD27, CD127, CD134, CD278(ICOS), 

CD279(PD-1), CXCR5, HLA-DR, and intracellular FoxP3 (BD Biosciences). Panel 2 

included antibodies against CD3, CD8, CD25, CD45RO+, CD62L, CD127, CD279, and 

intracellular Eomes, Ki-67, and Granzyme B (GzB). Panel 3 included antibodies against 

CD3, CD19, CD20, and lambda light chain. Flow cytometry was performed with an LSR II 

cytometer (BD Immunocytometry Systems) and the data was analyzed using Cytobank 

software. Relationships between individual markers, on T,B and myeloid-cell subsets were 

interrogated in relation to therapy and to clinical outcomes. Statistical significance in the 

differences in cell populations between Day 1 and 9 was determined using Prism 6.0 

(GraphPad). P-values of <0.05 were considered significant.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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SIGNIFICANCE

In situ vaccination with the TLR9 agonist, SD-101, along with low dose radiation was 

safe and induced systemic responses in patients with indolent lymphoma. Low levels of 

CD4+ Tregs, proliferating CD8+ T-cells, and GranzymeB+ CD8+ T-cells in the tumor 

microenvironment predicted favorable response to treatment.
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Figure 1. Schema of Clinical Trial
Patients underwent treatment at Lesion A with radiation (XRT) with 2 Gy per day on Days 1 

and 2. Starting after XRT on Day 2, patients received five weekly intratumoral injections at 

the treated site (Lesion A) with the TLR9 agonist, SD-101. Treatment response was 

evaluated 90-day and 180-days post-treatment and every 6 months thereafter. FNA biopsies 

were collected pretreatment (Day 1) and post-initial treatment (Day 9) at Lesion A and, if 

available, at a single distal site, Lesion B.
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Figure 2. SD-101 and low-dose radiation induces responses in patients with indolent lymphoma.
Waterfall plot showing the best overall change in the sum of the product of the diameters in 

all target lesions (A) and distal sites (B) by lymphoma subtype. Patients achieving a partial 

response (*), complete response (#), or progression (^) by the Revised 2007 International 

Working Group criteria are shown. A patient with follicular lymphoma treated in the right 

inguinal lesion (white arrow, upper panels) has both local and systemic responses (para-

aortic lesion, yellow arrow, middle panels) as seen in the initial pretreatment imaging and 6 

months post-treatment. A second patient with follicular lymphoma treated in the right 
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cervical lesion (white arrow, lower panels) has both local and systemic responses (left 

cervical lesion (yellow arrow, lower panels) as seen in the initial pretreatment imaging and 

21 months post-treatment.(C). Spider plot showing change over time in the sum of the 

product of the diameters in all lesions (D), or just distal sites (excluding Lesion A) (E) by 

dose in patients with Follicular Lymphoma.
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Figure 3. Treatment Induced Immune Cell Changes
Initial (Day 1) and post-treatment (Day 9) lymphoma–infiltrating immune subsets were 

gated and visualized in tSNE (t-Distributed Stochastic Neighbor Embedding) space using 

Cytobank software. (A) Malignant cells, CD3+ cells, CD8+ T-cells, and CD4+ T-cells were 

evaluated pre- (Day 1) and post-treatment (Day 9). As a percentage of all cells, the percent 

of intratumoral malignant cells decreased (p=0.0052) and CD3+, CD8+, and CD4+ T-cells 

increased post-treatment (p=0.0079, p=0.0036, and p=0.0248, respectively, using a two-

tailed paired t-test) (B). CD4+ T-cell subsets percentages of T-cells were analyzed pre- and 
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post-treatment. TFH cells (CD4+ FoxP3- CXCR5+ PD-1high ICOS+) and T regs (CD4+ 

CD25+ CD127-) decreased (p<0.0001 and p=0.0012, respectively) and effector cells 

(remaining CD4+ FoxP3- cells) increased (p=0.0010) using a two-tailed paired t-test. (C) 

Each patient is tracked by a specific color and patients achieving at least an overall partial 

response are connected by solid lines and those who did not by dashed lines.
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Figure 4. Low initial levels of CD4+ Tregs, proliferating CD8+, and Granzyme B+ CD8+ T-cells 
and high post-treatment tumor MHC class II expression predict better response to treatment.
Baseline percentage of CD4+ Treg of all T-cells were gated (CD3+ CD4+ CD25+ CD127-) 

and visualized in tSNE space using Cytobank software. A low baseline percentage of CD4+ 

Treg correlated to a better distal clinical response (p=0.0209) by linear regression analysis. 

(A) Baseline percentage of proliferating (Ki67+) CD8+ cells as a total of CD8+ T-cells were 

gated and visualized in tSNE space. A lower percentage of proliferating CD8+ T-cell 

correlated to better distal response (p=0.0073) by linear regression analysis. (B) Baseline 

percentage of Granzyme B+ (GzB) CD8+ cells as a total of CD8+ T-cells were gated and 
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visualized in tSNE space. A lower percentage of GzB+ CD8+ T-cells correlated to better 

distal response (p=0.0029) by linear regression analysis. (C) Post-treatment (Day 9) tumor 

cells were gated and visualized in tSNE space to evaluate MHC class II (HLA-DR) 

expression. Tumor cell MHC class II expression as measured by mean fluorescence intensity 

(MFI) positively correlated to distal response (p=0.0390) by linear regression analysis. (D) 

Each patient is tracked by a specific color.
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Table 1:

Baseline Characteristics

Baseline Characteristics

Dost Cohort 1 mg 2 mg 4 mg s mg All

(n=10) (n=3) (n=3) (n=13) (n=29)

Age (yr)

    Mean (range) 56.9 (22, 69) 56(50, 67) 61 (50, 80) 62.7(34, 84) 59.8 (22, 84)

Sex

    Female 4(40.0%) 2 (66.7%) 1(33.3%) 6(46.2%) 13 (44.8%)

    Male 6(60.0%) 1(33.3%) 2(66.7%) 7(53.9%) 16(55.2%)

ECOG PS at Screening

    0 6(60.0%) 3(100%) 3(100%) 11 (84.6%) 23(79.3%)

    1 4(40.0%) 0 0 2(15.4%) 6 (20.7%)

Disease Type

    Cutaneous B cell 0 0 0 1 (7.7%) 1(3.5%)

    Follicular 8(80.0%) 3(100%) 2(66.7%) 8(61.5%) 21(72.4%)

    Marginal 1(10.0%) 0 0 3(23.1%) 4(13.8%)

    SLL/CLL 1(10.0%) 0 1(33.3%) 1(7.7%) 3(10.3%)

Stage

    I 0 0 0 0 0

    II 1(10.0%) 0 0 2(15.4%) 3 (10.3%)

    III 3 (30.0%) 0 1(33.3%) 2(15.4%) 6(20.6%)

    IV 6 (60.0%) 3 (100%) 2(66.7%) 9 (69.2%) 20(69.0%)

Grade (Follicular Only)

    n 8 3 2 8 21

    1 0 3(100%) 1(50.0%) 6(46.2%) 9(42.9%)

    2 6(75.0%) 0 1(50.0%) 2(15 4%) 9(42.9%)

    3A 2 (25.0%) 0 0 0 2(9.5%)

FLIPI Score (Follicular Only)

    n 8 3 2 8 21

    0 0 0 0 1(12.5%) 1(4.8%)

    1 2(25.0%) 0 0 1(12.5%) 3(14.3%)

    2 4(50.0%) 3(100%) 1(50.0%) 3(37.5%) 11(52.4%)

    3 2(25.0%) 0 1(50.0%) 3(37.5%) 6 (28.6%)
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