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Author’s View

Head and neck squamous cell carci-
noma (HNSCC) constitutes the sixth 
most common malignancy in developed 
countries.1 Definitive chemoradiotherapy 
(CRT) represents the cornerstone in the 
management of patients with HNSCC. 
Despite the advent of modern radia-
tion techniques, loco-regional and dis-
tant recurrence occur in approximately 
20–30% of CRT-treated patients, result-
ing in significant morbidity and mortal-
ity.1 Hence, the identification of biological 
markers that predict an increased risk 
of recurrence among HNSCC patients 
subjected to CRT has profound clinical 
relevance.

CD3 is a pan-T cell marker and consti-
tutes a protein complex involving four dis-
tinct chains that is integral part the T-cell 
receptor (TCR) signaling machinery. 
Together with the TCR, the transmem-
brane co-receptor CD8 binds to peptide-
loaded MHC class I molecules expressed 
on the surface of target cells, resulting in 
the activation of T-cell cytotoxicity.2,3 We 
have recently demonstrated that the robust 
infiltration of HNSCC lesions by CD3+ 
and CD8+ T cells is a favorable prognos-
tic factor in HNSCC patients following 
definitive CRT.4 Indeed, these patients 
exhibited improved overall survival (OS), 
progression-free survival (PFS) and dis-
tant metastasis-free survival (DMFS) in 

multivariate analyses as compared with 
patients bearing tumors that were poorly 
infiltrated by CD3+ and CD8+ T cells, 
independently of other predictive clini-
copathological parameters. The intratu-
moral abundance of neither CD4+ T cells 
nor forkhead box P3 (FOXP3)+ regulatory 
T cells possessed a prognostic value in our 
study.4

A robust tumor infiltration by CD3+ 
and CD8+ cytotoxic T cells has been asso-
ciated with a favorable disease outcome in 
patients affected by different tumor types 
including HNSCC as well as colorectal, 
breast, esophageal, renal, lung, ovarian, 
and anal carcinomas.5 Hence, our results 
are in line with previous reports. Notably, 
in a recent meta-analysis on the prognostic 
role of TILs in cancer, Gooden et al. failed 
to detect a significant prognostic value for 
CD4 or FOXP3 expression with regard to 
disease progression and patient survival,5 
which is similar to our observations.

We quantified the abundance of CD3+ 
and CD8+ TILs in 3 different tumor com-
partments (in close proximity of malig-
nant cells, in the tumor stroma and in the 
periphery).4 Interestingly, the prognostic 
value of TILs varied according to their 
intratumoral localization. Thus, patients 
manifesting high levels of CD3+ T lym-
phocytes in the proximity of malignant 
cells had an improved disease outcome 

whereas robust CD3+ T-cell infiltration 
of the tumor stroma or periphery failed 
to have a prognostic value. Elevated levels 
of CD8+ T cells in the tumor stroma cor-
related with improved OS, PFS, DMFS 
and local failure-free survival (LFFS). 
Finally, a robust infiltration of the tumor 
periphery by CD8+ T cells was associated 
with ameliorations in PFS and LFFS, 
whereas high levels of CD3+ T lympho-
cytes in the proximity of malignant cells 
were only associated with improved OS 
and DMFS. Previous reports have dem-
onstrated differences in the prognostic 
value of TIL levels that varied according 
to the tumor compartment,5,6 like in our 
work.

Approximately 20% of HNSCC cases 
are infected by the human papillomavi-
rus (HPV).7 Cyclin-dependent kinase 
inhibitor 2A (CDKN2A, also known as 
p16INK4) is a cellular marker of HPV infec-
tion associated with the expression of the 
E6 and E7 viral oncoproteins. Although 
some HPV variants, including HPV-16, 
promote the development of HNSCC, 
HPV+ patients generally manifest 
improved responses to chemo- and radio-
therapy than their HPV− counterparts, 
and present distinct clinicopathological 
features.7 Notably, we did not observe a 
difference in patient survival according 
to HPV-16 status in our cohort.4 This 
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discrepancy can be attributed to the high 
percentage of old patients included in 
our cohort and to the fact that our study 
enrolled patients affected by HNSCC in 
various anatomical locations, rather than 
the oropharynx only (the most common 
location of HPV-associated HNSCC). 
Furthermore, robust tumor infiltra-
tion by CD3+ and CD8+ T cells corre-
lated with improved clinical outcome in 

HPV− HNSCC patients only, whereas 
a modest benefit was observed in HPV+ 
individuals.4 Importantly, we failed to 
observe a significant difference in the 
lymphocytic infiltration between the 
HPV+ and HPV− patients included in our 
study. Mixed findings have been reported 
on the prognostic value of TILs accord-
ing to HPV status in HNSCC patients.8,9 
Thus, additional studies, preferably in 

patients affected by oropharyngeal 
tumors, are required to better elu-
cidate the prognostic significance of 
TILs in HPV+ and HPV− patients 
(Fig. 1).

How can we explain our findings? 
Accumulating evidence suggests that 
the immune microenvironment can 
alter the response of various cancers to 
CRT. Indeed, several preclinical and 
clinical studies have demonstrated 
limited responses to radiotherapy in 
tumor-bearing hosts (be them labo-
ratory animals or patients) lacking 
a normal CD8+ T-cell repertoire, 
suggesting that the immune system 
can boost the efficacy of anticancer 
treatment.3,5,10 Our findings lend fur-
ther support to this hypothesis. In 
addition, the significantly reduced 
incidence of metastases observed 
in HNSCC patients manifesting a 
robust tumor infiltration by CD3+ 
and CD8+ T cells possibly reflects 
the existence of a systemic immuno-
surveillance mechanism that prevents 
metastatic dissemination.

Taken together, our results indi-
cate that CD3+ and CD8+ T cells 
can be used as markers to predict 
disease progression and highlight the 
importance of TILs in determining 
the response to chemoradiation in 
HNSCC patients. Hence, the com-
bination of CRT with novel immu-
notherapies that activate T cells with 
might be useful in HNSCC patients 
that are characterized by low levels 
of CD8+ TILs at baseline, perhaps 
enhancing treatment responses and 

improving disease outcome. An in-depth 
understanding of the role of CD8+ T cells 
in correlation to HPV status is urgently 
required to better elucidate the contribu-
tion of TILs to tumor-targeting immune 
responses against HNSCC.

Disclosure of Potential Conflicst of Interest

No potential conflicts of interest were 
disclosed.�

�References
1.	 Argiris A, Karamouzis MV, Raben D, Ferris RL. 

Head and neck cancer. Lancet 2008; 371:1695-
709; PMID:18486742; http://dx.doi.org/10.1016/
S0140-6736(08)60728-X

2.	 Lesterhuis WJ, Haanen JB, Punt CJ. Cancer 
immunotherapy--revisited. Nat Rev Drug Discov 
2011; 10:591-600; PMID:21804596; http://dx.doi.
org/10.1038/nrd3500

3.	 Bhardwaj N. Harnessing the immune system 
to treat cancer. J Clin Invest 2007; 117:1130-
6; PMID:17476342; http://dx.doi.org/10.1172/
JCI32136

4.	 Balermpas P, Michel Y, Wangenblast J, Seitz O, Weiss 
C, Rödel F, Rödel C, Fokas E. Tumour-infiltrating 
lymphocytes predict response to definitive chemo-
radiotherapy in head and neck cancer. Br J Cancer 
2013;Forthcoming; PMID:24129245; http://dx.doi.
org/10.1038/bjc.2013.640

Figure 1. Tumor-infiltrating lymphocytes favor the response to chemoradiotherapy of head and neck 
cancer. Patients with head and neck squamous cell carcinoma (HNSCC) manifesting a robust tumor infil-
tration by CD8+ T cells before therapy (baseline) had a favorable clinical outcome, whereas patients with 
reduced amount of CD8+ (and CD3+) tumor-infiltrating lymphocytes presented worse prognosis upon 
chemoradiotherapy (CRT). Interestingly, high levels of CD8+ TILs were associated with excellent clinical 
outcome in human papillomavirus (HPV)− patients, whereas a only moderate benefit was observed in 
HPV16+ individuals. In contrast, patients with limited CD8+ T-cell infiltration had an unfavorable prog-
nosis, irrespective of their HPV status. Of note, our cohort included patients with HNSCC from various 
anatomical locations and not only the oropharynx, which is the common site of HPV-associated HNSCCs. 
Based on the levels of CD8+ T-cell infiltration at baseline, novel immunotherapeutic strategies could be 
explored in combination with CRT to improve disease outcome in HNSCC patients.
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