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Background: Dendritic cells (DCs) are unique antigen presenting cells that are used in
cancer immunotherapy, with more than 20 years of clinical trials in this field. The pro-
duction of clinical grade monocyte-derived DCs is highly desired and globally per-
formed, with a large space for improvement and development of clinical standard
operating procedures (CSOP). This process is highly dependent on three constraints:
used cytokines for cell differentiation, maturating agents and culture medium. There is
a clear lack of studies focusing on how the used culture medium and its composition
and components affect the process of ex-vivo generation of monocyte-derived DCs.
This study aims to compare the effect of 4 culture media (3 GMP media and 1 medium
widely used in research) during monocyte-derived DCs differentiation.

Methods: We characterized DC viability, differentiation, maturation, internalization of
tumor lysates, cytokines production and autologous T cell stimulatory capacity, as well
as metabolomic profiles. Commercially available culture media for clinical use were
tested, namely DendriMACS, AIM-V and X-VIVO 15. RPMI was also tested as a com-
parative term given that it is largely used in pre-clinical research.

Results: In terms of differentiation, maturation, DC uptake capacity, and metabolic
profiles, AIM-V and X-VIVO 15 present similar results. However, the use of X-VIVO
15 shows an enhanced DC production of IL-12. DCs cultured in X-VIVO 15 and AIM-
V media are able to induce a superior stimulation of T cells, mainly CTLs and Th1
responses, while DCs cultured in DendriMACS are more prone to induce Treg
polarization.

Conclusions: Our data show that X-VIVO 15 and AIM-V culture media are preferable
to support the differentiation of DC to be used in immunostimulatory approaches such
as in cancer cell therapy. Overall, this study highlights the need of previously and care-
fully defining the culture medium to be used in DC cancer immunotherapy, for a better
aim to the therapeutic goal and potentiating the clinical experiment and final patient
output.
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Background: Intratumoral (IT) myDC play a pivotal role in initiating anti-tumor
immune responses and in "re-licensing” of anti-tumor cytotoxic T-lymphocytes within
the tumor microenvironment. IT injection of anti-PD-L1 IgG1 mAb AVE and anti-
CTLA-4 IgG1 mAb IPI may reduce the number of regulatory T cells and lyse PD-
L1þ tumor cells increasing the release of tumor antigens that can be captured and proc-
essed by IT co-administered CD1c (BDCA-1)þmyDC, reinvigorating the cancer
immunity cycle.

Methods: Patients (pts) with advanced solid tumors who failed standard-of-care treat-
ment were eligible for this phase I trial with IT injections of� 1 non-visceral metastasis
with IPI (max total dose of 10 mg) and AVE (max total dose of 40 mg) plus IV NIVO
(10 mg) on day 1 followed by IT injection of autologous, non-manipulated CD1c
(BDCA-1)þmyDC on day 2. Administration of AVE, IPI, and NIVO was repeated
every 14 days thereafter. Primary endpoints were safety and feasibility. Clinical
responses were defined according to iRECIST criteria.

Results: In this ongoing trial, 4 pts (3 primary melanoma, 1 epithelial ovarian carci-
noma) were treated with IT injection of a median of 30.5x106 (range 10-43x106) CD1c
(BDCA-1)þmyDC. A median of 5.5 (range 4-7) study drug administrations were per-
formed. One confirmed partial response was documented in a melanoma patient who
previously progressed on immune checkpoint inhibitors. In 2 additional melanoma pts
regression of the injected subcutaneous metastases coincided with progression of non-
injected metastases. Overall, study treatment was well tolerated and adverse events con-
sisted of transient grade 2 local pain at the injection site in 2 pts, grade 1 pruritus in 2

pts, grade 2 pneumonitis in 1 patient, and pruritus and redness of the skin overlaying
the injected lesion in 1 patient.

Conclusions: IT injection of autologous, non-manipulated CD1c (BDCA-1)þmyDC
with IT co-injection of AVE and IPI plus IV low-dose NIVO is feasible and tolerable
and resulted in encouraging early signs of anti-tumor activity in injected as well as non-
injected lesions.

Clinical trial identification: EudraCT: 2017-003280-35.
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Background: Glioblastoma multiforme (GB) is the most common type of primary
brain tumors, that virtually always relapses, despite initial treatment with surgical resec-
tion, radio- and chemotherapy. Nowadays new promising approaches are developed in
treating GB based on dendritic cell (DC) vaccines for the enhancement of the anti-
tumor immune response. IFNa-induced monocyte-derived DCs possess properties of
myeloid DCs, plasmacytoid DCs and NK cells. The present study focuses on the role of
death-inducing mechanisms in DC cytotoxicity against GB cells.

Methods: The study was conducted in 26 donors and 21 GB patients. DCs were gener-
ated by culturing of plastic-adherent peripheral blood mononuclear cells in the pres-
ence of GM-CSF and IFN-a followed by the addition of LPS. The tumor cell lines were
obtained from tissues of 14 GB patients. DC cytotoxicity against tumor cells was
studied using MTT-assay.

Results: Donor DCs induced death of GB cell lines (min-max cytotoxicity 11-80%).
The lysis of GB cells was accompanied with the increase of Annexin Vþ apoptotic tumor
cells. GB cells expressed death receptors TNF-R1, TRAIL-R2 and Fas. To examine death
receptor-mediated killer activity, donor DC were pretreated with soluble forms of TNF
family receptors. The blocking of TNF-R1-signaling pathway decreased DC cytotoxic-
ity against GB cells by 25% on average. rhTRAIL-R2 or rhFas pretreatment slightly
abolished DC cytotoxicity (with an average of 10%). The most blocking effect on DC
cytotoxicity against GB cells was observed if DCs were pretreated with concanamicin A,
an inhibitor of granule-dependent killing (D up to 60%). GB patient DCs were charac-
terized by reduced cytotoxicity against autologous GB cell lines compared to donor val-
ues. Low cytotoxicity of patient DCs was associated with decreased level of membrane
TNFa (mTNFa), but intact FasL, TRAIL, perforin and granzyme B molecule expres-
sion. The addition of IL-2 into patient DCs enhanced cytotoxicity of DCs towards
autologous GB cells and increased mTNFa expression on DCs.

Conclusions: Thus, DCs with tumoricidal activity and ex vivo regulation of DC cyto-
toxic function may become a new approach to obtain effective anti-tumor DC-
vaccines.
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Background: Viral infection is a major cause of disease and mortality after allogeneic
hematopoietic stem cell transplantation (AHSCT) in hematologic malignancies. It has
been shown that adoptive transfer of expanded virus-specific T cells (VSTs) was capable
of treating infections that are resistant to conventional therapies. Recently, it has been
shown that PD-L1 expression by activated T cells plays a major role on their survival
and activity. Here, we investigated PD-L1 expression during VSTs expansion and the
effect of PD-L1 blockade on the phenotype and functional activity of these VSTs.

Methods: VSTs were generated from healthy donors PBMCs with or without the addi-
tion of PD-L1 antibody after stimulation in G-Rex-10 flasks with a pool of 11 overlap-
ping peptides libraries spanning the 5 most immunodominant viral antigens. All VSTs
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were collected at day 14. We used ELISpot assay to measure IFN-c production by VSTs
and flow cytometry analysis for phenotyping.

Results: Blockade of PD-L1 has induced 1.8 folds higher proliferation rate and 2 folds
increase in IFN-c production against the viral antigens. After 6 days of expansion, 78%
of CD4þ and 60% of CD8þVST subsets expressed the PD-L1 molecule. At the end of
expansion, CD4þ PD-L1þVSTs were reduced to 6.8% whereas the CD8þ PD-L1þ
VSTs were increased to 87.6%. Interestingly, PD-L1 blockade resulted in a further
reduction in the CD4þ PD-L1þ population (2.2%), without affecting the CD8þ PD-
L1þVSTs (89.5%). After PD-L1 treatment, the cytotoxicity marker CD107 was slightly
increased (1.2 folds) in the CD4þ cells but decreased by 2 folds in the CD8þVSTs and
CD4þCD45ROþmemory T cells were decreased from 46.1% to 33%.

Conclusions: We have standardized an ex vivo protocol for rapid expansion of VSTs
against major viruses causing infection after AHSCT. These VSTs were shown to highly
express PD-L1. Blocking of PD-L1 improved the expansion, the anti-viral specificity
and the cytotoxicity of these VSTs. This should promote a long-lasting antiviral activity
of VSTs in patients undergoing AHSCT. Further investigations are being carried out to
confirm these results.
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Background: The outcomes for patients with metastatic or locally recurrent
Epstein–Barr virus (EBV)-positive nasopharyngeal carcinoma (NPC) remain poor. We
aimed to improve the outcomes for NPC refractory to conventional treatments with
autologous EBV and oncogene–targeted Cytotoxic T Lymphocytes (CTL) therapy.

Methods: Patients with stage IV NPC who cannot tolerate chemotherapy received
autologous EBV and oncogene–targeted CTL expanded ex vivo from peripheral blood
lymphocytes through dendritic cells (DCs) transfected by adenovirus-based vector
encoded multiple epitopes from LMP1, CK19, survivin, SCC, CEA, SPANX, MAGE-
A3, PMSA. Clinical tumor responses, survival rate and toxicity were evaluated.

Results: In total 16 patients received multiple oncogenes-targeted CTL infusion.
Among them, 2 patients had locally advanced NPC (LANPC) with high-risk distance
metastasis, 5 patients had nasopharyngeal and/or cervical recurrence after re-irriadia-
tion or surgery, 7 patients had distant metastasis and 2 patients had both distant meta-
stasis and nasopharyngeal recurrence. Three patients showed CR, one patient showed
PR, and nine patients exhibited SD after CTL infusion. During a median follow-up of
15 months, the median progression-free survival (PFS) was 282 days (range 28-503
days), the mean overall survival is 484 days (range 28–552 days) after autologous CTL
infusion. We did not observe severe or chronic adverse reactions related to autologous
EBV and oncogene–targeted CTL infusions.

Conclusions: In our study, our findings show that therapy with autologous Epstein-
Barr Virus and oncogene–Targeted Cytotoxic T Lymphocytes is safe and well tolerated
and may offer clinical benefit to patients with NPC.
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Background: Recent studies have shown that for optimal immune suppression regula-
tory T cells (Tregs) are required to adopt a transcriptional profile similar to that of the
type of T cells they aim to suppress. For instance, Foxp3þ Tregs upregulate the Th1-
associated transcription factor Tbet to control a type 1 cytokine-mediated inflamma-
tory response in order to prevent unwanted tissue destruction and immunopathology.
However, little is known about the existence and function of such Treg cells in cancer
patients.

Methods: To study the presence and potential impact of Tbet-expressing Foxp3þ
(Foxp3þTbetþ) Tregs in human cancer, we applied three-color immunofluorescence
staining and 12-parameter flow cytometry on the tumor microenvironment (TME) of
human papilloma virus (HPV)-driven oropharyngeal squamous cell carcinoma
(OPSCC) patients.

Results: Our data revealed that Foxp3þTbetþ Tregs accumulate and dominate in the
tumor cell nests of patients with a concomitant HPV-specific and type 1-oriented

intratumoral T cell infiltrate. Moreover, these CD4þCD25þCD127–Foxp3þTbetþ
Tregs exhibited an activated phenotype and co-expressed high levels of CTLA4 and
Helios. Assessment of the methylation status of the FoxP3 gene locus TSDR of flow
cytometry-sorted Foxp3þTbetþ and Foxp3þTbet - Tregs revealed that it was maxi-
mally demethylated, indicating that these Tregs have the full capacity to suppress
immune cells. Interestingly, OPSCC patients with high intratumoral frequencies of
Foxp3þTbetþ Tregs, but not Foxp3þTbet– Tregs, displayed prolonged disease-
specific survival, suggesting that the presence of Foxp3þTbetþ Tregs is a reflection of a
strong and clinically favorable local tumor-specific type 1 immune response.

Conclusions: In conclusion, bona fide Foxp3þTbetþ regulatory T cells accumulate in
HPV16-driven tumors that are highly infiltrated with type 1 tumor-specific T cells, at
levels enough to impede full spontaneous immune-mediated tumor control.
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Background: Tumour infiltrating lymphocyte (TIL) therapy extracts CD8þ and
CD4þ T cells from a tumour mass, expands and re-infuses them back into the patient.
TIL therapy can lead to substantial complete, durable responses, particularly in refrac-
tory melanoma. TIL therapy is more effective if more T cells are infused, if they are less
differentiated and if they target tumour antigen. Radiotherapy (RT) prior to TIL extrac-
tion may have immunostimulatory effects and so increase T cell infiltration into
tumours, alter the T cell phenotype or increase number of tumour specific T cells in the
expanded TIL.

Methods: Two murine melanoma models (B16 and 4434) were grown in CD57Bl/6
mice. Treated tumours were irradiated with single dose (8 Gray) local radiotherapy,
harvested 72 hours later and TIL were enriched. TIL were expanded for 9-10 days ex
vivo using the allosensitised allogeneic lymphocyte expansion protocol (AEP), which
uses soluble growth factors and allogeneic feeder cells to stimulate T cell growth. Live
expanded TIL were counted using a haemocytometer, phenotyped using fluorescence-
activated cell sorting and assayed for tumour reactivity by interferon gamma
production.

Results: CD8þ (� 61 fold) and CD4þ (� 16 fold) murine T cells expanded using the
AEP in both murine tumour lines. 4434-derived and B16-derived TIL expanded to sim-
ilar numbers with (n¼ 4) and without (n¼ 4) prior RT to tumour mass. When B16-
derived TIL were analysed further, there were no changes in differentiation status or in
the tumour reactivity (p¼ 0.48) of TIL from RT treated tumours. However, B16-
derived TIL expanded from RT treated tumours had significantly greater expression of
PD1 (as measured by percentage positive cells (p¼ 0.020) and geometric mean fluores-
cence intensity (p¼ 0.030)).

Conclusions: This is the first study to expand murine or human TIL treated with prior
RT. The AEP expanded tumour reactive murine melanoma TIL to numbers (1-5 x
106 cells) which might effectively treat in vivo murine models. Increased PD1 expres-
sion on TIL from RT-treated tumours might predict increased in vivo effectiveness,
particularly if combined with PD1 inhibitors. The effect of different RT regimens on
TIL expansion and effectiveness could be investigated with this approach.
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Background: Adoptive cell therapy with TIL has demonstrated durable complete
responses in immunogenic tumors with high mutational burden in patients who had
not received prior checkpoint therapy (>22% CR). Pembrolizumab is an approved
agent for treatment of metastatic melanoma and head and neck cancers. Further, check-
point inhibitors have been reported to possibly enhance the efficacy of TIL therapy.
One aim of this study is to improve on the efficacy response for early line patients by
combining TIL with anti-PD1 in metastatic melanoma and head and neck cancers
(Cohorts 1 and 2). In Cohort 3, TIL alone is offered to non-small cell lung cancer
patients who have received prior systemic therapy including checkpoint inhibitors.

Trial design: IOV-COM-202 is a Phase 2 multicenter, open-label, nonrandomized
study in which patients are enrolled in the combination arms (Cohorts 1 and 2) or LN-
145 therapy only (Cohort 3) based upon study disease (see above). Planned enrollment
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