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Cancer vaccines?
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DC vaccination: status
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>15 years of DC vaccination with monocyte-derived DCs

• Many culture protocols developed (monocytes, CD34)

• DC vaccination well tolerated and safe

• Clinically effective in a minority of patients

• DC maturation is crucial

• Presence of functional Ag-specific cells

is predictive for clinical outcome

• Patients with lower tumor burden have 

more Ag-specific T cells

• Presentation of multiple epitopes

(MHC class I and II) seems beneficial

• Migration remains very inefficient

De Vries Cancer Research 2003

1.1%1.5%

Before

After
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Overall survival of stage III melanoma patients

	

DC vaccinated (n=78)

Controls (n=209)

Median survival: 
64 vs 31 

DC vs control
p=0.018

Bol et al, Oncoimmunology 2016



Trial Design

Indication Stage IIIB and IIIC Melanoma

Study start Q4 2016

Running 5 ys 4 months: 2,5 ys recruitment + 2 ys follow up

Phase II Randomized (2:1), double blind, multicentric

Patients 210;  140  treatment arm:  70 placebo

Arm A

Arm B

apheresis -> BDC vaccine

apheresis -> placebo (NaCl/Albumine)

Endpoints 1st: increase 2-year DFS  from 50% to 70% (p= 90; 0.1)

2nd: Detection of tumor spec. T cells in 50% of DTH-cultures

Objectives ▪ DFS
▪ OS
▪ quality of life and quality of life adjusted survival
▪ social-economical aspects 



Overall survival of stage III melanoma patients

	

DC vaccinated (n=78)

Controls (n=209)

Median survival: 
64 vs 31 

DC vs control
p=0.018



Towards personalized immunotherapy

Not all patients respond to immunotherapeutical protocols

Can we identify these patients at an early stage?

• study tumor microenvironment immune infiltrates

• can we study the onset of immune responses in vivo



Studying the tumor microenvironment



Tumor microenvironment (TME)

Study tumor microenvironment



CT: center of tumor
PT: peritumoral tissue

CT

PT

CT

PT

Responder Non-responder

Histo-cytometry

• Multispectral unmixing is an interesting technique in immunohistology to study 

immune cell infiltration in melanoma/cancer

• Insight in the natural immune response in cancer patients is critical for the 

development of efficient cancer immunotherapies

Vasaturo, Halilovic, Bol et al (Cancer Research 2016)



T cell infiltrates in primary melanoma 

and DC therapy outcome

Vasaturo, Halilovic, Bol et al (Cancer Research 2016)

Intratumoral CD3+ T cells

Peritumoral CD3+ T cells

short survivors



Dendritic Cell Immunotherapy: Mapping the way

Figdor et al Nature Medicine 2004
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DC vaccination: pDC

• Type I IFN activates other cells of the (innate) immune system

• Type I IFN  seems to yield more potent DC in terms of secretion of 

IL-12 and induction of tumor-specific CTL and Th1 in vitro

• pDC can promote the ability of mDC to cross-prime CD8+ T cells

• pDC create the appropriate environment for efficient CTL response 

against viruses

• Activated and injected together with mDC, pDC may improve the 

anti-tumor responses



…TLR-ligand hurdle…

• TLR 7/8 R848/ssRNA

• TLR 9 CpG-DNA

These compounds mimic microbes (virus/bacteria)

Can we use “clinical grade virus/bacteria” to activate 

pDCs?

Commonly used preventive vaccines

For clinical studies we need GMP quality products. 



Stimulation of pDC by preventive vaccines



Vaccination & culture strategy

IL-3 pDC

Clinical grade TLR-Ligand → FSME

mature pDC 

IL-3

apheresis 

peptides

- Metastatic melanoma

- HLA-A2.1+

- gp100+ tyrosinase+

pre pDC

6 hoursOvernight gp100280

gp100154

tyrosinase

Intranodal injection  3x  14 day 

intervals

pDC 

isolation

Tel et al Cancer Res 2013 



Clinical outcome after vaccination with pDC
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Specificity in DTH-infiltrating T cells
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Clinical response and DTH
Stage IV melanoma patients
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Specific T-cells in DTH
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mRNA expression of interferons in blood 

Tel, Cancer Research 2013



Mechanism?

Is it the IFN-α that activates cells of the innate immune system, such as NK cells?

Does it lead to activation of local mDC and presentation of endogenous antigens?

Is it better presentation of the tumor antigens loaded onto the pDC?

Is the massive FSME response the driving factor?

Is it reactivation of dormant effector T cells?

T cell

mDC

pDC

IFN-α 

antigen

NK cell
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Rapid BDCA-1+ myDC vaccine preparation



Complete response 

Before After 1st cycle After 3rd cycle



Mixed response 
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Histochemistry of progressive tumor

Patient VI-B-08

Tumor antigen Cytotoxic T cells Regulatory T cells

CD4

FoxP3

7% of lymphocytes

34% of CD4+ T cells



SD = stable disease

PD = progressive disease

CR = complete remission

MR = mixed response

Patient clinical

response 

Progression

free survival

(months

Overall 

survival

(months) 

T cells

blood

T cells

biopsies

VI-B-01 SD 18 22 +++ +++

VI-B-02 PD <4 7 - -

VI-B-03 SD 7 40 - -

VI-B-04 PD <4 3 n.a. n.a.

VI-B-05 PD <4 9 - +

VI-B-06 SD 4 13 - -

VI-B-07 PD <4 11 - -

VI-B-08 MR 15 29 +++ +++

VI-B-09 SD 12 15 - -

VI-B-10 PD <4 38 - -

VI-B-11 PD <4 6 + -

VI-B-12 PD <4 11 n.t. -

VI-B-13 CR 35+ 35+ +++ +++

VI-B-14 PD <4 13 - -

myDC vaccination clinical responses associate with 

multifunctional tumor-specific T cells in blood and DTH

+    = antigen-specific T cells present

+++ = functional specific T cells



Combine myDC and pDC?

Bakdash et al, Expert Rev. Clin. Immunol. 2014

• pDC and myDC use different mechanisms to induce anti-tumor responses

• pDC-myDC cross-talk

• Synergy in anti-pathogen and anti-tumor immune responses



Vaccination & culture strategy

Clinical grade TLR-Ligand →

protamine/mRNA

mature 

pDC/myDC/nDC

IL-3/GM-CSF

apheresis 

Peptides/peptivator

Stage III melanoma

6 hoursOvernight

Intranodal injection  3x  14 day 

intervals

pDC/myDC/nDC

isolation



Preliminary observations pDC/myDC injection

• Feasible and safe

• Small numbers of cells

• Mild toxicity profile

• Upregulation of type I IFN (related) genes

• Induction of tumor antigen specific T cells



• Clinical trials with pDC and myDC are feasible

• Vaccines are rapidly produced

• No severe side effects nor toxicity has been observed

• Preliminary findings indicate that even small numbers of
pDC or myDC can induce a response in cancer patients

• Increased overall survival correlates with Ag specific
multifunctional T cells and SKILs

• Results primary DC are much better than with moDC

• PDC and myDC seem to exploit different mechanisms
and a synergistic effect might be achieved if they are
combined

Conclusions



• Vaccination with primary DC subsets is a serious and

non-toxic treatment option in melanoma.

• We need larger scale DC vaccination studies! A

multicentre randomized phase II/III combined pDC and

mDC trial is planned (210 pts), for the first time

sponsored by the Dutch health authorities.

• Standardized vaccine production by fully automated

Prodigy (Miltenyi) will greatly facilitate multicentre trials.

Future perspectives
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