
cambridge.org/jlo

Main Article
Michael Fitzsimons takes responsibility for the
integrity of the content of the paper

Cite this article: Fitzsimons M, O’Flanagan G,
Brennan S, O’Driscoll H, Kennedy S, Timon C,
Woods RSR. Tumour-infiltrating lymphocytes
do not predict survival in human
papillomavirus-associated oropharyngeal
squamous cell carcinoma: a single institution
retrospective review. J Laryngol Otol 2026;1–6.
https://doi.org/10.1017/S0022215126104538

Received: 4 October 2025
Revised: 15 January 2026
Accepted: 1 February 2026

Keywords:
oropharyngeal neoplasms; lymphocytes;
tumor-infiltrating; papillomavirus infections;
prognosis

Corresponding author:Michael Fitzsimons;
Email: michael.fitzsimons31@gmail.com

© The Author(s), 2026. Published by
Cambridge University Press on behalf of J.L.O.
(1984) LIMITED. This is an Open Access article,
distributed under the terms of the Creative
Commons Attribution licence (http://
creativecommons.org/licenses/by/4.0), which
permits unrestricted re-use, distribution and
reproduction, provided the original article is
properly cited.

Tumour-infiltrating lymphocytes do
not predict survival in human
papillomavirus-associated oropharyngeal
squamous cell carcinoma: a single institution
retrospective review

Michael Fitzsimons1,2 , Grace O’Flanagan1,2, Shane Brennan3,
Hannah O’Driscoll1,4, Susan Kennedy2, Conrad Timon2,3 and
Robbie Seton Rowan Woods1,5

1Royal College of Surgeons in Ireland, Ireland; 2Royal Victoria Eye and Ear Hospital, Dublin, Ireland; 3St. James’
Hospital, Dublin, Ireland; 4St. Luke’s Radiation Oncology Network, Dublin, Ireland and 5Department of
Otolaryngology, Beaumont Hospital, Dublin, Ireland

Abstract
Objective. Human papillomavirus (HPV) associated oropharyngeal squamous cell carcinoma
(OPSCC) exhibits a favourable prognosis compared to non-HPV OPCSCC. Tumour infiltrat-
ing lymphocytes (TILs) may predict better survival outcomes for patients with HPV+OPSCC.
Methods. A retrospective review of patients treated for HPV+OPSCC between 2003-2018.
TIL density scores for each patient’s tumour specimen were determined. Patients were cate-
gorised as TIL-Hi or TIL-Lo. Survival outcomes for the two TIL groups were compared.
Results. Fifty-seven patients, 33 in the TIL-Hi group, were included. 5-year overall survival
was 81.8% in the TIL-Hi and 75% in the TIL-Lo groups. 5-year disease specific survival was
87.9% and 87.5%, respectively. There was no statistically significant difference in survival
outcomes between TIL-Hi and TIL-Lo.
Conclusion. TIL density in HPV+OPSCC has been reported to predict survival outcomes.
This is not supported by the findings of this study. Further prospective evaluation with a
standardised scoring technique may fully elicit the prognostic value of TILs in HPV+OPSCC.

Introduction

Oropharyngeal squamous cell carcinoma (SCC) associated with human papillomavirus (HPV)
carries a favourable prognosis when compared with non-HPV oropharyngeal SCC. It is well
established that oropharyngeal SCC associated with HPV exhibits greater treatment response
and survival versus non-HPV oropharyngeal SCC.1–3 This has been reflected in themost recent
(eighth) edition of the American Joint Committee on Cancer cancer staging manual4,5 wherein
oropharyngeal SCC associated with HPV has a distinct tumour–node–metastasis (TNM) clas-
sification. With that in mind, there exists potential for less intense treatment regimens for
oropharyngeal SCC associated with HPV that have the potential to reduce morbidity while
preserving efficacy.

A subgroup of patients with oropharyngeal SCC associated with HPV still has a poor prog-
nosis, with up to 36 per cent of patients experiencing recurrence within 8 years6 and up to 19
per cent not surviving beyond 3 years.1 Attempts to substitute concurrent cisplatin chemother-
apy with cetuximab, an epidermal growth factor receptor (EGFR) inhibitor, in patients treated
with primary chemoradiotherapy demonstrated no benefit in terms of toxicity reduction and
in fact was detrimental to overall survival and tumour control.7,8 Hence, there is a need to
identify predictors of a positive prognosis for patients with oropharyngeal SCC associated with
HPV to enable appropriate selection for de-intensified treatment protocols and ensure optimal
outcomes.9

Tumour-infiltrating T-lymphocytes specific to HPV within the tumour microenvironment
may infer a greater immune response, improved treatment response and favourable survival
outcomes in patients with oropharyngeal SCC associated with HPV.10 Several studies have
identified a positive relationship between the density of tumour-infiltrating T-lymphocytes
in the tumour microenvironment and patient outcomes in oropharyngeal SCC associated
with HPV.11–13 Further validation of the prognostic role of tumour-infiltrating T-lymphocytes
in oropharyngeal SCC associated with HPV is needed if it is to be routinely utilised in
treatment decisions. To that end, we retrospectively investigated the prognostic value of
tumour-infiltrating T-lymphocytes for patients diagnosed with oropharyngeal SCC associated
with HPV in a single institution in Dublin, Ireland.
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Methods

A list of patients diagnosed with oropharyngeal SCC associated
with HPV in the Royal Victoria Eye and Ear Hospital, Dublin
between 2003 and 2018 was retrospectively compiled. This study
was approved by the Hospital Research Ethics Committee and is in
compliance with the Helsinki Declaration. Human papillomavirus
status was determined at the time of diagnosis with p16 overex-
pression of more than 70 per cent used as a surrogate for HPV
positivity. In some cases, DNA in situ hybridisation or polymerase
chain reaction had already been carried out and so this informa-
tion was included. A retrospective chart review was undertaken
and a database populated from clinical notes, histopathology and
radiology reports. Clinical data including age, sex, smoking status
and pack year history, TNM stage, recurrence, survival and follow-
up duration (to a maximum of five years) were extracted from the
records. Patientswhodeclined conventional treatment orwhowere
treated with palliative intent were excluded from the study.

Tumour-infiltrating T-lymphocyte scoring

For each patient, tumour-infiltrating lymphocyte density was
scored by two pathologists (SK, SB) using archived whole-tumour
haematoxylin and eosin-stained slides. Each haematoxylin and
eosin slide was assessed and reported independently by each
examiner. The scoring algorithm utilised was described by Marsh
et al.14 and utilised in subsequent studies.12,13 The characteris-
tics of tumour-infiltrating T-lymphocytes include that they are
located at the invasive tumour front. Lymphocytes counted include
those located between isolated single tumour cells or between
islands and/or nests of tumour cells. In addition, as squamous cells
are characteristically cohesive, lymphocytes within islands and/or
nests of tumour cells were included. Scoring was conducted on a
10× magnification and 2.5 objective lens on the same microscope
(Nikon Eclipse 50i, Tokyo, Japan).

Tumour-infiltrating T-lymphocytes were categorised into two
groups: high and low. High tumour-infiltrating T-lymphocytes
was defined as having a diffuse infiltrate present in more than
20 per cent of tumour and stroma. Low tumour-infiltrating T-
lymphocytes was defined as having a weak or absent infiltrate
present in less than 20 per cent of tumour and stroma. Cases with
discrepancies were reviewed together by both pathologists and an
agreed score was provided before submitting to statistical analysis.

Statistical analysis

Patients were grouped according to tumour-infiltrating T-
lymphocyte score (high or low). Clinical characteristics between
the two groups were compared using chi-square, Fisher’s exact test
and t-test, where appropriate.

Survival analysis was conducted to compare five-year over-
all survival, disease-free survival and disease-specific survival
between the two groups. Kaplan–Meier survival curves were plot-
ted for disease-free survival, disease-specific survival and overall
survival. Log-rank test was employed to compare survival func-
tions. Statistical significance was considered as p less than 0.05.
Statistical analysis was performed using Stata/SE 16.0 for Mac
(StataCorp, Texas, USA).

Results

Seventy-four patients diagnosedwithHPV-positive oropharyngeal
SCC (oropharyngeal SCC associated with HPV) during the study

period of July 2003 to December 2018 were identified. There
was insufficient remaining archived tissue sample for tumour-
infiltrating T-lymphocyte analysis for 15 patients, and 2 patients
were treated with palliative intent (1 due to metastatic disease at
presentation and 1 due to co-morbidities). Thus 57 patients were
included in the final review. HPV DNA polymerase chain reaction
and/or in situ hybridisation was performed on 27 of 57 cases which
confirmed HPV positivity.

The mean age at diagnosis was 58 years (standard deviation,
8.6 years) with a male-to-female ratio of 5.3:1. The median follow-
up duration was 60 months (interquartile range, 57–60 months).
There were 12 deaths observed in the 5-year follow-up period. For
the remaining 45 patients, complete 5-year follow up was available
for 42 (i.e. complete 5-year survival data were recorded for 54 of 57
patients (94.7 per cent).

There were 33 of 57 patients (57.9 per cent) in the high tumour-
infiltrating T-lymphocyte group. There was no statistically sig-
nificant difference between the high and low tumour-infiltrating
T-lymphocytes groups with regards to gender, follow up, smoking
history, T stage, N stage or overall stage (Table 1).There was a trend
towards older age in the low tumour-infiltrating T-lymphocytes
group, but this was not statistically significant (p = 0.12).

There were 6 deaths (6 of 33, 18.2 per cent) observed in the high
tumour-infiltrating T-lymphocytes group during 5-year follow up,
of which 4 (4 of 33, 12.1 per cent) were due to oropharyngeal
SCC. Six deaths (6 of 24, 25 per cent) occurred in the low tumour-
infiltrating T-lymphocytes group. Three (3 od 24, 12.5 per cent)
deaths in the low tumour-infiltrating T-lymphocytes group were
due to oropharyngeal SCC. There was no statistically significant
difference in 5-year overall survival (logrank, p = 0.46) or 5-
year disease-specific survival (logrank, p = 0.88) between the two
tumour-infiltrating T-lymphocyte groups. Disease-free survival at
5 years was similar between the two groups (logrank, p = 0.73).

Discussion

It is well established that oropharyngeal SCC associated with
HPV exhibits better survival outcomes when compared with non-
HPV oropharyngeal SCC.1–3 While this raises the prospect of less
intense treatment regimens for oropharyngeal SCC associatedwith
HPV, it is important to remain mindful of the fact that a small sub-
group within the oropharyngeal SCC associated with HPV cohort
still has a poor prognosis. As such, a greater understanding of prog-
nostic indicators in oropharyngeal SCC associated with HPV is
required.

Several studies have reported the prognostic value of tumour-
infiltrating lymphocytes in oropharyngeal SCC associated with
HPV,with a higher density of tumour-infiltrating T-lymphocyte on
haematoxylin and eosin-stained sections correlated with improved
survival.12,13,15–19 A recent meta-analysis of 11 studies found
tumour-infiltrating T-lymphocytes in oropharyngeal SCC to be a
reliable prognostic indicator with improved disease-free, disease-
specific and overall survival (hazard ration (HR) = 0.39, HR =
0.32, HR = 0.38).20 It was concluded that assessment of tumour-
infiltrating T-lymphocytes could become part of routine practice
‘for better risk stratification and treatment planning in oropharyn-
geal SCC’.

The findings from our study do not support the utility of
tumour-infiltrating T-lymphocytes alone as a prognostic marker
in oropharyngeal SCC associated with HPV. We found similar
outcomes for high and low tumour-infiltrating T-lymphocytes
groups in terms of 5-year overall survival (p = 0.46) (Figure 1),
5-year disease-specific survival (p = 0.88) (Figure 2) and 5-
year disease-free survival (p = 0.73) (Figure 3), although there
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Table 1. Overview characteristics

High tumour-infiltrating T-lymphocytes (n = 33) Low tumour-infiltrating T-lymphocytes (n = 24) p value

Age (mean ± SD; years) 56.5 ± 8.8 60.1 ± 8.1 0.12

Sex (n (%)) 0.47

– Female 4 (12.1) 5 (20.8)

– Male 29 (87.9) 19 (79.2)

Follow up (median (IQR); months) 60 (57−60) 60 (43.5−60)

Smoking history (n (%)) 0.61

– Less than 10 pack-years 16 (48.5) 10 (41.7)

– Greater than 10 pack-years 17 (51.5) 14 (58.3)

T stage (n (%)) 0.17

– T1 7 (21.2) 3 (12.5)

– T2 13 (39.4) 8 (33.3)

– T3 10 (30.3) 5 (20.8)

– T4 3 (9.1) 8 (33.3)

N stage (n (%)) 0.57

– N0 5 (15.1) 7 (29.2)

– N1 20 (60.7) 14 (58.3)

– N2 5 (15.1) 2 (8.3)

– N3 3 (9.1) 1 (4.2)

Stage (n (%)) 0.26

– I 16 (48.5) 9 (37.5)

– II 11 (33.3) 6 (25.0)

– III 6 (18.2) 9 (37.5)

SD = standard deviation; IQR = interquartile range.

was a slight trend towards improved survival in the high
tumour-infiltrating T-lymphocytes group.

There are a number of reasons as to why the observed out-
comes in our review may be in contrast to the findings of
other published studies. These include the small sample size,
retrospective study design and use of archived tissue samples,
lack of lymphocyte subtype analysis and interobserver variabil-
ity in tumour-infiltrating T-lymphocyte scoring. Nonetheless, the
published literature on this topic to date is based on similar
study designs. Several studies include both oropharyngeal SCC
associated with HPV and non-HPV oropharyngeal SCC cases in
their analysis. This study benefits from solely focusing on oropha-
ryngeal SCC associated with HPV as this is an entity distinct from
non-HPV oropharyngeal SCC.

The 5-year overall survival for oropharyngeal SCC associated
with HPV is typically greater than 80 per cent.1,21,22 Overall 5-year
survival was 79 per cent in our cohort.This comprised 5-year over-
all survival of 81.8 and 75 per cent for the high and low tumour-
infiltrating T-lymphocytes groups, respectively. Ruangritchankul
et al.12 (n = 232) reported 5-year overall survival greater than 80
per cent for all patients, which comprised approximately 88 and
46 per cent 5-year overall survival for the high and low tumour-
infiltrating T-lymphocytes groups, respectively. Disease-specific
survival at 3 years for 148 cases of oropharyngeal SCC associated
with HPV reported by Ward et al.13 was 96, 76 and 59 per cent
for high, moderate and low tumour-infiltrating T-lymphocytes.

Figure 1. Five-year overall survival.

By comparison, 3-year disease-specific survival in our study was
90.9 per cent for the high tumour-infiltrating T-lymphocytes group
and 87.5 per cent for the low tumour-infiltrating T-lymphocytes
group. This demonstrates that the observed mortality rate in our
low tumour-infiltrating T-lymphocytes cohort was lower than
expected compared with rates reported in the literature.
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Figure 2. Five-year disease-specific survival.

Figure 3. Five-year disease-free survival.

The utility of using tumour-infiltrating T-lymphocyte density
to stratify survival outcomes in oropharyngeal SCC associated
with HPV lies in using a simple, reproducible, inexpensive test.
Hence, several authors,12,15,17 including ourselves, have examined
tumour-infiltrating T-lymphocyte scoring performed on haema-
toxylin and eosin staining without investigating lymphocyte sub-
type analysis. That said, T-cell subtype analysis has identified that,
for example, CD813,,23 andCD324,25 cells in the tumour and stroma
predict better survival. Conversely, the density of FOXP3, related
to regulatory T-cells, can predict better survival in some cancers,
while indicating worse prognosis in others.26

The value and prognostic direction of FOXP3 in head and neck
squamous cell carcinoma (HNSCC) is also subject to conflicting
reports.24,25,27–30 Acknowledging that the proportion of FOXP3
in the total tumour-infiltrating T-lymphocyte may be low,13,30 it
could be the case that tumour-infiltrating T-lymphocyte subtype
analysis of our cohort might shed light onwhywe did not see a sur-
vival benefit similar to that reported in the literature. Furthermore,
there exists a risk of publication bias, as noted by de Ruiter et al.,11
wherein statistically non-significant results for specific T-cell sub-
types (e.g. CD4+) are not reported. Hence, while our results do
not align with previous studies, it is important to publish these
findings.

Interobserver reliability of tumour-infiltrating lymphocyte
scoring is often reported as good to excellent,12,20 but this
finding is not universal.15,17,31,32 De Keukeleire et al.17 reported

moderate agreement (Fleiss’ k = 0.31–0.48) in interobserver
tumour-infiltrating T-lymphocyte scores, as did Yin et al.15
Furthermore, tumour-infiltrating T-lymphocyte scoring from
oropharyngeal specimens is ostensibly more challenging given the
background lymphoid tissue.15,33 The use of artificial intelligence
(AI)32,34–36 and machine learning methods16 to improve reliability
and reproducibility of tumour-infiltrating T-lymphocyte scoring
has been reported. Future studies or the adoption of tumour-
infiltrating T-lymphocyte scoring in routine clinical practice may
benefit from the assistance of AI and standardised methods.33

The variable nature of manual tumour-infiltrating
T-lymphocyte scoring and inherent interobserver variability
may be contributory factors to the proportion of cases categorised
as low tumour-infiltrating T-lymphocytes in our cohort, which
was 42.1 per cent. This is comparatively high with respect to
other reports in which the low tumour-infiltrating T-lymphocytes
proportion ranged from 9 to 34 per cent among patients with
oropharyngeal SCC associated with HPV.12,13,17,18,37 While
other clinicopathological characteristics may influence tumour-
infiltrating T-lymphocyte density, there was no difference in
terms of smoking (p = 0.61), N stage (p = 0.57) and overall
stage (p = 0.26) between the high and low tumour-infiltrating
T-lymphocytes groups in our study. Previous studies have sim-
ilarly reported that tumour-infiltrating T-lymphocyte score is
independent of smoking history.13,37 Almangush et al.37 found
higher tumour-infiltrating T-lymphocyte density to be associated
with lower T stage. This trend was observed in our cohort without
reaching statistical significance (p = 0.17). The large proportion of
low tumour-infiltrating T-lymphocytes cases in our cohort might
have skewed survival outcomes.

Fifteen cases were excluded from our analysis because of lack
of sufficient archived material. Other retrospective studies exam-
ining tumour-infiltrating T-lymphocytes in oropharyngeal SCC
have had to discount cases for the same reason.13,18,37 This is,
of course, a limitation of the retrospective design but calls into
question the generalisability of results from incomplete biologi-
cal datasets. Previous studies have identified the use of archived
biological material as a potential source of bias.38,39 Thus, the use
of archived material to inform the prognostic value of specific
biomarkers should be approached with caution, with some authors
suggesting adherence to certain criteria to do so.40 Insufficient
archived material in 20 per cent of our cohort (15 of 74) may have
influenced the outcomes observed.

Overexpression of p16 by more than 70 per cent is the accepted
surrogate for HPV positivity in clinical practice.4,41 However, it is
recognised that between 7 and 19 per cent of p16 positive cases
are HPV DNA negative.1,42–44 HPV DNA polymerase chain reac-
tion and/or in situ hybridisation was additionally conducted on 27
patients in this study cohort who showed HPV positivity concor-
dant with p16 positivity. Of the 30 patients who had p16 testing
only, there is a risk that these could, in fact, be HPV negative. That
said, this risk is estimated to be low because of the high preva-
lence of oropharyngeal SCC associated with HPV in Ireland,45,46
and therefore unlikely to affect the overall results of this study.

In summary, five-year survival data did not differ based
on tumour-infiltrating T-lymphocyte stratification in this study.
This finding is in contrast to that in the published literature.
Potential reasons for this are outlined above.Nevertheless, tumour-
infiltrating T-lymphocyte scoring based on haematoxylin and
eosin-stained slides, in general, shows promise of prognostic
value in oropharyngeal SCC associated with HPV and may be
particularly relevant as immunotherapy becomesmorewidely used
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in this disease. The findings of this study suggest further research
is warranted. Prospective studies, adopting a standardised tumour-
infiltrating T-lymphocyte assessment, should be undertaken to
confirm its utility in oropharyngeal SCC associated with HPV
prognosis before it can be implemented in routine clinical practice.

• Human papillomavirus (HPV)-associated squamous cell carcinoma (SCC)
compared with non-HPV oropharyngeal SCC typically carries a better
prognosis

• A subset of patients with oropharyngeal SCC associated with HPV experi-
ence poor outcomes

• Previous studies have suggested tumour-infiltrating lymphocytes can
predict survival in oropharyngeal SCC associated with HPV

• The predictive value of tumour-infiltrating T-lymphocytes in oropharyn-
geal SCC associated with HPV is not upheld in this study

• Further evaluation of the prognostic utility of tumour-infiltrating T-
lymphocytes in oropharyngeal SCC associated with HPV is required before
it can be incorporated into routine practice

Acknowledgements. Thiswork was supported by the Royal Victoria Eye and
Ear Hospital Research Foundation (Annual Grant Scheme 2020).

Competing interests. None declared

References
1 Ang KK, Harris J, Wheeler R, Weber R, Rosenthal DI, Nguyen-Tan PF et al.

Human papillomavirus and survival of patients with oropharyngeal cancer.
N Engl J Med 2010;363:24–35

2 Dayyani F, Etzel CJ, Liu M, Ho CH, Lippman SM, Tsao AS. Meta-analysis
of the impact of human papillomavirus (HPV) on cancer risk and overall
survival in head and neck squamous cell carcinomas (HNSCC).Head Neck
Oncol 2010;2:15

3 O’Rorke MA, Ellison MV, Murray LJ, Moran M, James J, Anderson LA.
Human papillomavirus related head and neck cancer survival: a systematic
review and meta-analysis. Oral Oncol 2012;48:1191–201

4 Lydiatt WM, Patel SG, O’Sullivan B, Brandwein MS, Ridge JA, Migliacci JC
et al. Head and neck cancers – major changes in the American Joint
Committee on cancer eighth edition cancer staging manual. CA Cancer J
Clin 2017;67:122–37

5 Amin MB, Greene FL, Edge SB, Compton CC, Gershenwald JE,
Brookland RK et al.The Eighth Edition AJCCCancer StagingManual: con-
tinuing to build a bridge from a population-based to a more ‘personalized’
approach to cancer staging. CA Cancer J Clin 2017;67:93–9

6 Nguyen-Tan PF, Zhang Q, Ang KK, Weber RS, Rosenthal DI, Soulieres D
et al. Randomized phase III trial to test accelerated versus standard frac-
tionation in combination with concurrent cisplatin for head and neck
carcinomas in theRadiationTherapyOncologyGroup 0129 trial: long-term
report of efficacy and toxicity. J Clin Oncol 2014;32:3858–66

7 Gillison ML, Trotti AM, Harris J, Eisbruch A, Harari PM, Adelstein DJ
et al. Radiotherapy plus cetuximab or cisplatin in human papillomavirus-
positive oropharyngeal cancer (NRG Oncology RTOG 1016): a ran-
domised, multicentre, non-inferiority trial. Lancet 2019;393:40–50

8 Mehanna H, Robinson M, Hartley A, Kong A, Foran B, Fulton-Lieuw T
et al. Radiotherapy plus cisplatin or cetuximab in low-risk human
papillomavirus-positive oropharyngeal cancer (De-ESCALaTE HPV): an
open-label randomised controlled phase 3 trial. Lancet 2019;393:51–60

9 Mensour EA, Alam S, Mawani S, Bahig H, Lang P, Nichols A et al. What
is the future of treatment de-escalation for HPV-positive oropharyngeal
cancer? A review of ongoing clinical trials. Front Oncol 2022;12:1067321

10 WeltersMJP,MaW, Santegoets S,GoedemansR, Ehsan I, JordanovaES et al.
Intratumoral HPV16-specific T cells constitute a type I-oriented tumor
microenvironment to improve survival in HPV16-driven oropharyngeal
cancer. Clin Cancer Res 2018;24:634–47

11 de Ruiter EJ, Ooft ML, Devriese LA, Willems SM. The prognostic role
of tumor infiltrating T-lymphocytes in squamous cell carcinoma of the

head and neck: a systematic review and meta-analysis. Oncoimmunology
2017;6e1356148

12 Ruangritchankul K, Sandison A, Warburton F, Guerrero-Urbano T,
Reis Ferreira M, Lei M et al. Clinical evaluation of tumour-infiltrating
lymphocytes as a prognostic factor in patients with human papillomavirus-
associated oropharyngeal squamous cell carcinoma. Histopathology
2019;75:146–50

13 Ward MJ, Thirdborough SM, Mellows T, Riley C, Harris S, Suchak K
et al. Tumour-infiltrating lymphocytes predict for outcome inHPV-positive
oropharyngeal cancer. Br J Cancer 2014;110:489–500

14 Marsh D, Suchak K, Moutasim KA, Vallath S, Hopper C, Jerjes W et al.
Stromal features are predictive of disease mortality in oral cancer patients.
J Pathol 2011;223:470–81

15 Yin LX, Rivera M, Garcia JJ, Bartemes KR, Lewis DB, Lohse CM et al.
Impact of tumor-infiltrating lymphocytes on disease progression in human
papillomavirus-related oropharyngeal carcinoma. Otolaryngol Head Neck
Surg 2023;169:539–47

16 Corredor G, Toro P, Koyuncu C, Lu C, Buzzy C, Bera K et al. An imag-
ing biomarker of tumor-infiltrating lymphocytes to risk-stratify patients
with HPV-associated oropharyngeal cancer. J Natl Cancer Inst 2022;
114:609–17

17 De Keukeleire SJ, Vermassen T, De Meulenaere A, Deron P, Huvenne W,
Duprez F et al. Tumour infiltrating lymphocytes in oropharyngeal carci-
noma: prognostic value and evaluation of a standardisedmethod. Pathology
2021;53:836–43

18 Kreinbrink PJ, Li J, Parajuli S, Wise-Draper TM, Choi DL, Tang AL et al.
Pre-treatment absolute lymphocyte count predicts for improved survival in
human papillomavirus (HPV)-driven oropharyngeal squamous cell carci-
noma. Oral Oncol 2021;116:105245

19 Faraji F, Fung N, Zaidi M, Gourin CC, Eisele DW, Rooper LM
et al. Tumor-infiltrating lymphocyte quantification stratifies early-stage
human papillomavirus oropharynx cancer prognosis. Laryngoscope 2020;
130:930–8

20 Almangush A, Alabi RO, De Keukeleire S, Makitie AA, Pirinen M,
Leivo I. Clinical significance of overall assessment of tumor-infiltrating
lymphocytes in oropharyngeal cancer: a meta-analysis. Pathol Res Pract
2023;243:154342

21 O’Sullivan B, Huang SH, Su J, Garden AS, Sturgis EM, Dahlstrom K et al.
Development and validation of a staging system for HPV-related oropha-
ryngeal cancer by the International Collaboration onOropharyngeal cancer
Network for Staging (ICON-S): a multicentre cohort study. Lancet Oncol
2016;17:440–51

22 Yamashita Y, Ikegami T, Hirakawa H, Uehara T, Deng Z, Agena S
et al. Staging and prognosis of oropharyngeal carcinoma according to
the 8th Edition of the American Joint Committee on Cancer Staging
Manual in human papillomavirus infection. Eur Arch Otorhinolaryngol
2019;276:827–36

23 Atipas K, Laokulrath N, Petsuksiri J, Ratanaprasert N, Pongsapich W.
CD8+T cells andPD-L1 expression as prognostic indicators in a lowpreva-
lence of HPV-associated oropharyngeal squamous cell carcinoma. Curr
Oncol 2023;30:1450–60

24 Ljokjel B, Haave H, Lybak S, Vintermyr OK, Helgeland L, Aarstad HJ.
Tumor infiltration levels of CD3, Foxp3 (+) lymphocytes and CD68
macrophages at diagnosis predict 5-year disease-specific survival in
patients with oropharynx squamous cell carcinoma. Cancers (Basel)
2022;14:1508

25 Haave H, Ljokjel B, Lybak H, Moe SE, Berge JE, Vintermyr OK et al. Tumor
HPV status, level of regulatory T cells and macrophage infiltration predict
up to 20-year non-disease-specific survival in oropharynx squamous cell
carcinoma patients. Biomedicines 2022;10:2484

26 Wang J, Gong R, Zhao C, Lei K, Sun X, Ren H. Human FOXP3 and tumour
microenvironment. Immunology 2023;168:248–55

27 Wansom D, Light E, Thomas D, Worden F, Prince M, Urba S et al.
Infiltrating lymphocytes andhumanpapillomavirus-16–associated oropha-
ryngeal cancer. Laryngoscope 2012;122:121–7

28 Weller P, Bankfalvi A, Gu X, Dominas N, Lehnerdt GF, Zeidler R et al. The
role of tumour FoxP3 as prognostic marker in different subtypes of head
and neck cancer. Eur J Cancer 2014;50:1291–300

https://doi.org/10.1017/S0022215126104538
Downloaded from https://www.cambridge.org/core. IP address: 216.73.217.130, on 25 May 2026 at 07:53:32, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S0022215126104538
https://www.cambridge.org/core
https://www.cambridge.org/core/terms


6 Fitzsimons et al.

29 De Meulenaere A, Vermassen T, Aspeslagh S, Zwaenepoel K, Deron P,
Duprez F et al. Prognostic markers in oropharyngeal squamous cell car-
cinoma: focus on CD70 and tumour infiltrating lymphocytes. Pathology
2017;49:397–404

30 Oguejiofor K, Hall J, Slater C, Betts G, Hall G, Slevin N et al. Stromal infil-
tration of CD8T cells is associatedwith improved clinical outcome inHPV-
positive oropharyngeal squamous carcinoma. Br J Cancer 2015;113:886–93

31 Kazemi A, Gharib M, Mohamadian Roshan N, Taraz Jamshidi S,
Stogbauer F, Eslami S et al. Assessment of the tumor-stroma ratio and
tumor-infiltrating lymphocytes in colorectal cancer: inter-observer agree-
ment evaluation. Diagnostics (Basel) 2023;13:2339

32 Ly A, Garcia V, Blenman KRM, Ehinger A, Elfer K, Hanna MG et al.
Training pathologists to assess stromal tumour-infiltrating lymphocytes
in breast cancer synergises efforts in clinical care and scientific research.
Histopathology 2024;84:915–23

33 Hendry S, Salgado R, Gevaert T, Russell PA, John T,Thapa B et al. Assessing
tumor-infiltrating lymphocytes in solid tumors: a practical review for
pathologists and proposal for a standardizedmethod from the International
Immunooncology Biomarkers Working Group: Part 1: Assessing the host
immune response, TILs in invasive breast carcinoma and ductal carcinoma
in situ, metastatic tumor deposits and areas for further research. Adv Anat
Pathol 2017;24:235–51

34 Xirou V, Moutafi M, Bai Y, Nwe Aung T, Burela S, Liu M et al. An algorithm
for standardization of tumor Infiltrating lymphocyte evaluation in head and
neck cancers. Oral Oncol 2024;152:106750

35 RakaeeM,Adib E, Ricciuti B, Sholl LM, ShiW,Alessi JV et al. Association of
machine learning-based assessment of tumor-infiltrating lymphocytes on
standard histologic images with outcomes of immunotherapy in patients
with NSCLC. JAMA Oncol 2023;9:51–60

36 Choi S, Cho SI, Jung W, Lee T, Choi SJ, Song S et al. Deep learn-
ing model improves tumor-infiltrating lymphocyte evaluation and ther-
apeutic response prediction in breast cancer. NPJ Breast Cancer 2023;
9:71

37 AlmangushA, Jouhi L, HaglundC,Hagstrom J,Makitie AA, Leivo I. Tumor
microenvironment-based risk stratification of oropharyngeal squamous
cell carcinoma. Head Neck 2025;47:599–605

38 Hoppin JA, Tolbert PE, Taylor JA, Schroeder JC, Holly EA. Potential for
selection bias with tumor tissue retrieval in molecular epidemiology stud-
ies. Ann Epidemiol 2002;12:1–6

39 Porta M, Malats N, Corominas JM, Rifa J, Pinol JL, Real FX et al.
Generalizing molecular results arising from incomplete biological sam-
ples: expected bias and unexpected findings. Ann Epidemiol 2002;
12:7–14

40 Simon RM, Paik S, Hayes DF. Use of archived specimens in evaluation of
prognostic and predictive biomarkers. J Natl Cancer Inst 2009;101:1446–52

41 National Comprehensive Cancer Network. NCCN Clinical Practice
Guidelines in Oncology (NCCN Guidelines®) Head and Neck Cancers.
Version 1.2024 ed. Plymouth Meeting, PA2024

42 Albers AE, Qian X, Kaufmann AM, Coordes A. Meta analysis: HPV and
p16 pattern determines survival in patients with HNSCC and identifies
potential new biologic subtype. Sci Rep 2017;7:16715

43 Mehanna H, Taberna M, von Buchwald C, Tous S, Brooks J, Mena M
et al. Prognostic implications of p16 and HPV discordance in oropharyn-
geal cancer (HNCIG-EPIC-OPC): a multicentre, multinational, individual
patient data analysis. Lancet Oncol 2023;3:239–51

44 Craig SG, Anderson LA, Moran M, Graham L, Currie K, Rooney K
et al. Comparison of molecular assays for HPV testing in oropharyngeal
squamous cell carcinomas: a population-based study in Northern Ireland.
Cancer Epidemiol Biomarkers Prev 2020;29:31–8

45 Cleere EF,Murphy J, Crotty TJ,Hintze JM, TimonCVI, Kinsella J et al. HPV
overtakes smoking as the leading cause of oropharyngeal cancer in Ireland:
experience of a head and neck surgery tertiary referral centre. Ir J Med Sci
2024;193:2161–9

46 Gallus R, Nauta IH, Marklund L, Rizzo D, Crescio C, Mureddu L et al.
Accuracy of p16 IHC in classifying HPV-driven OPSCC in different popu-
lations. Cancers (Basel) 2023;15:656

https://doi.org/10.1017/S0022215126104538
Downloaded from https://www.cambridge.org/core. IP address: 216.73.217.130, on 25 May 2026 at 07:53:32, subject to the Cambridge Core terms of use, available at https://www.cambridge.org/core/terms.

https://doi.org/10.1017/S0022215126104538
https://www.cambridge.org/core
https://www.cambridge.org/core/terms

	Tumour-infiltrating lymphocytes do not predict survival in human papillomavirus-associated oropharyngeal squamous cell carcinoma: a single institution retrospective review
	Introduction
	Methods
	Tumour-infiltrating T-lymphocyte scoring
	Statistical analysis

	Results
	Discussion
	Acknowledgements
	References


