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Are tumours intrinsically resistant to 
the immune response?

José Alejandro López & Alberto 
Pinzon-Charry: The early notion 
that tumours are not intrinsically 
resistant to immune responses 
arose from the immunosurveil-
lance theory formalized more 
than three decades ago by Burnet 
and Thomas. They advanced 
the theory that the immune 
system is constantly surveying 
the body for developing malig-
nancies, thus having the capac-
ity to eliminate tumours as they 
arise (1). In fact, reports of 
spontaneous tumour regression 
and immune infiltrates within 
tumours were interpreted in 
terms of immunologic recogni-
tion and response against neoplas-
tic lesions. Such data were 
subsequently expanded with the 
salient description of tumor-
associated antigens, as well as 
tumor-specific cellular and 
humoral responses (2). None-
theless, it has become evident 
that while protecting the host 
against cancer development, the 
immune system also promotes 
the emergence of tumours with 

reduced immunogenicity (3). In 
this context, the progression of 
a tumour to clinical attention 
would imply that neoplastic cells 
have escaped detection and/or 
elimination by the immune 
system. Indeed, recent data 
generated in our laboratory 
demonstrated that the antigen 
presenting function in patients 
with advanced cancer is impaired. 
We identified a novel population 
of immature cells that appear 
to occupy the shrinking DC 
compartment. This population 
was named DR+ Immature Cells 
(IC) to reflect the high levels 
of expression of HLA-DR mole-
cules, typical of antigen presen-
ting cells and their immature 
phenotype. With disease progres-
sion, we observed that the 
number of fully functional (bona 
fide) DC in circulation decrease, 
while DR+IC, with much lower 
antigen presenting capacity 
increased substantially (4). While 
this immature population is also 
present in healthy controls, they 
exist in reduced numbers (5).

How can tumours cause dysfunction of DC?
José Alejandro López & Alberto 
Pinzon-Charry: As a minor subset 
of leukocytes, DC are strategically 
poised at the boundaries between 
the periphery and the inner tis-
sues, sampling, engulfing and di-
gesting antigens of very diverse 
origins. DC are widely acknowl-
edged as the central surveillance 
cell type so that under physiologi-
cal conditions, immature DC cir-
culate in the blood to be delivered 
to peripheral tissues where they 
act as sentinels for immune moni-
toring. Following their encounter 
with antigens and/or ‘danger’ si-
gnals, DC initiate their matura-

tion process and migrate to re-
gional lymph nodes where they 
activate and mobilize effector cells 
essential for tumour killing (6). 

Therefore, any dysfunc-
tion involving these cells, initiators 
of immune responses will have 
significant downstream ramifica-
tions. Indeed, tumours are known 
to produce a number of immuno-
suppresive factors that affect DC 
function and particularly hamper 
DC differentiation, maturation 
and longevity, hence, having sys-
temic effects on immune com-
petence (7). Several reports have 
now confirmed that by releasing 

cytokines like vascular endothe-
lial growth factor (VEGF), IL-10, 
IL-6, M-CSF, as well as met-
abolic products/mediators like 
prostanoids, gangliosides or poly-
amines, tumours can prevent DC 
differentiation and function in 
vitro and in vivo (7). Altered differ-
entiation of DC in patients with 
cancer usually results in a signifi-
cant reduction in the frequency 
of DC (8) and the concurrent 
accumulation of immature pre-
cursors with suppressive function 
(9,10). Other reports also indi-
cate reduced DC counts and 
the concomitant accumulation of 
immature cells with poor antigen 
presenting cell function yet capa-
ble of inducing a Th2 response 
that favours tumour survival (5). 

Tumours may also 
secrete factors that interfere with 
DC maturation, the final differ-
entiation step whereby DC spe-
cialized in antigen capture are 
transformed into cells specialized 
in T-cell stimulation. Such impair-
ment in DC maturation would 
result in accumulation of imma-
ture DC with deficient expres-
sion of co-stimulatory molecules 
and poor capacity to stimulate 
T-cell responses (11) and poten-
tially resulting in the induction 
of T-cell responses conducive 
to tolerance (12), hence escape 
of immune surveillance and 

tumour growth. Induction of pro-
grammed cell death impairing 
the function of DC has also been 
described as a mechanism used by 
tumours to evade immunity. DC 
have been reported to undergo 
apoptosis in vitro and in vivo after 
interacting with numerous types 
of cancer cells or tumour-derived 
factors (13). Secretion of tumour 
products capable of inducing 
DC apoptosis i.e., IL-10, nitric 
oxide, gangliosides or ceramides 
may explain why T-cells fail to 
become fully activated to erad-
icate tumour cells within the 
tumour microenvironment (7). 
Furthermore, we have recently 
established that patients with 
breast cancer have an increased 
proportion of circulating DC 
undergoing apoptosis (14); this 
ex-vivo finding was mirrored by 
increased apoptosis induced by 
supernatants derived from breast 
cancer cell lines. Interestingly, 
in contrast to DC, immature 
cells that accumulate in cancer 
patients are re-latively resistant to 
the apoptotic effect of tumour 
products suggesting a mechanism 
by which these cells accumulate 
in cancer patients (4). Further 
validating the relevance of DC 
longevity in tumour immunity, 
administration of DC engineered 
to express increased levels of anti-
apoptotic molecules induce vigor-
ous anti-tumour immunity (15).

Cumulatively, this evi-
dence suggests that tumour-
induced apoptosis or altered 
differentiation/maturation of DC 
as well as accumulation of imma-
ture cells with inhibitory function 
impacts on immune competence 
in patients with cancer. Several 
mechanisms implicated in this 
process are modelled in accompa-
nying diagram. 

Is it possible to manipulate dendritic cells to 
reduce this dysfunction?

José Alejandro López & Alberto 
Pinzon-Charry: One approach 
commonly used to circumvent 
the DC dysfunction in cancer 
is the ex-vivo conditioning of 
DC for immunotherapy. In the 
last 10 years, numerous clinical 
trials have been started aiming 
to improve the performance of 

the immune system for the 
eradication of tumours. While 
the overall results are not 
overwhelmingly positive, there 
are good indications that this 
approach may work (16). Indeed, 
by using whole tumour cells as a 
source of antigens and Monocyte-
derived DC, it was reported that 
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stage IV melanoma patients could 
benefit from immunotherapy. In 
a phase I/II clinical trial, around 
12% of patients underwent 
complete clinical remission which 
has lasted for over 5 years (17). It 
appears that using whole tumour 
cells as a source of antigen might 
make the difference in achieving 
significant clinical responses.
 Lately, we have investi-
gated the possibility to modulate 
the function of DR+IC present 
in patients with advanced cancer. 
While most maturation protocols 
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currently used in the clinics didn’t 
improve their performance as 
antigen presenting cells, CD40 
ligation was very effective in 
rescuing various immunological 
functions (5). In addition, we have 
also established that bona fide DC 
became resistant to the apoptotic 
effect of tumour products in 
vitro when treated with CD40L 
(14). These findings are very 
encouraging in that the use 
of CD40L might render DC 
resistant to the effects of tumour 
products.

After years of clinical application of DC therapy, 
do you believe that this strategy against cancer 

can be successful?

Figure1: Mechanisms for tumour-induced DC dysfunction. 
In a tumour-free environment, hematopoietic precursors give 
rise to progenitors which in turn differentiate into immature 
DC. Following antigen/danger signal encounter, immature DC, 
mature and become specialized in antigen presentation thereby 
inducing adequate immune responses. Under the influence 
of tumour-derived factors differentiation of DC is hampered 
resulting in the recruitment of immature cells, accumulation of 
DR+IC and/or dysfunction of immature DC. Similarly, imma-
ture and/or mature DC can be induced to undergo apoptosis 
by tumour products. Importantly, immature APC, DR+IC as 
well as apoptotic DC can present antigen inadequately and thus, 
suppress anti-tumour immunity 

José Alejandro López & Alberto 
Pinzon-Charry: While numerous 
trials using DC have utilised specific 
peptides as an antigen source, most 
of the clinical responses have been 
disappointing (18). The limited 
scope provided by one single 
antigen and within that, one single 
epitope, substantially decreases 
the chances that the immune 
response elicited is of any clinical 
relevance. On the contrary, the 
use of whole tumour cells, 
providing both MHC class I 
and II restricted epitopes provides 
better opportunities to elicit more 
efficient immune responses (17). 
While the final dissection of 
the responses elicited in this 
successfull melanoma trial remain 
to be completely elucidated, it 
appears that they encompass a 

large number of antigens, restricted 
by various MHC molecules (Schmidt, 
CW, personal communication). The 
clear limitation of this approach 
is the availability of tissue, which 
restricts its use for several 
malignancies and for patients with 
minimal residual disease. In this 
regard, methods that mimic the 
presentation of whole antigens, 
such as whole mRNA loading, are 
very promising alternatives.
 The data recently 
generated in our laboratory 
points to the need of defining 
the activation protocol ideal for 
DC function, improving the 
presentation of antigens in vitro 
and, most importantly, their 
likelihood of performing their 
stimulatory function in vivo.


