
1

Selected biomarkers of inflammation in 
patients with head and neck cancer depending 

on the tumor location

Jarosław Nuszkiewicz 1,*, Marlena Budek 1, Jolanta Czuczejko 2,3, and Karolina Szewczyk-Golec 1

1 Department of Medical Biology and Biochemistry, Faculty of Medicine, Ludwik Rydygier Collegium
Medicum in Bydgoszcz, Nicolaus Copernicus University in Toruń, 24 Karłowicza St, 85-092 Bydgoszcz,
Poland;
2 Department of Psychiatry, Faculty of Medicine, Ludwik Rydygier Collegium Medicum in Bydgoszcz,
Nicolaus Copernicus University in Toruń, 9 M. Curie Skłodowskiej St, 85-094 Bydgoszcz, Poland;
3 Department of Nuclear Medicine, Oncology Centre prof. Franciszek Łukaszczyk Memorial Hospital,
Bydgoszcz, 2 dr I. Romanowskiej St, 85-796 Bydgoszcz, Poland.
* Corresponding author: jnuszkiewicz@cm.umk.pl



Selected biomarkers of inflammation in patients with head and neck 
cancer depending on the tumor location

2

Graphical Abstract

IL-13

IL-4IL-3

MCP-1 MCP-2



3

Abstract:
Head and neck cancers (HNCs) are a group of neoplasms located in the area of oral

cavity, pharynx, larynx, paranasal sinuses, nasal cavity, salivary glands. HNCs are the sixth most
common type of cancer in Europe population. As in other neoplastic diseases, chronic
inflammation occurs in HNC, affecting not only the location of the tumor, but also distant healthy
tissues. In patients with HNC, changes in the levels of pro- and anti-inflammatory cytokines are
observed. The aim of the study was to assess the level of interleukin 3 (IL-3), IL-4, IL-13, monocyte
chemoattractant protein 1 (MCP-1) and MCP-2 in patients with HNC depending on the tumor
localization.

The study group consisted of 40 HNC patients divided into two groups according to the
localization of tumor: 20 subjects with cancer located in the area of oral cavity (OC) and 20
subjects with cancer located in the area of pharynx and larynx (PL). Blood serum samples were
used to perform analysis. p < 0.05 was considered as statistically significant.

In the PL group, statistically significant higher concentrations of IL-13 and MCP-1 were
observed. The level of IL-13 in the OC group was 3.99 ± 0.50 pg/mL, while in the PL group it was
5.79 ± 0.64 pg/mL. The MCP-1 concentration was 68.15 ± 7.06 pg/mL and 109.01 ± 10.76 pg/mL,
respectively. There were no statistically significant differences in the levels of IL-3, IL-4 and MCP-2.
These studies indicate that IL-13 and MCP-1 may be potential biomarkers differentiating tumor
localization in patients with HNC.
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Introduction

➢ Head and neck cancer (HNC) develops from tissues located in the lip, oral cavity,
pharynx, larynx, salivary glands, nose cavity, sinuses or the skin of the face.

➢ HNC is the sixth most common type of cancer in Europe population with more than
150,000 new patients diagnosed every year.

➢ Approximately 60% of patients with HNC present with locally advanced disease at
diagnosis and 60% of people diagnosed at an advanced stage die from the disease
within 5 years.

➢ Alcohol consumption, smoking, human papillomavirus (HPV) and Epstein-Barr virus
(EBV) infections are major risk factors for HNC.

➢ Inflammation is an inherent element of carcinogenesis. It leads to the modulation of
the immune system, changing the profile of endogenous pro- and anti-inflammatory
factors.

➢ The aim of the study was to assess the level of interleukin 3 (IL-3), IL-4, IL-13, as well as
monocyte chemoattractant protein 1 (MCP-1) and MCP-2 in patients with HNC
depending on the tumor localization.
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Introduction – materials and methods

➢ The study group consisted of 40 patients with HNC divided into two groups according
to the localization of the tumor.

➢ Blood serum samples were obtained after collecting venous blood specimens.
➢ Interleukin 3 (IL-3), IL-4, IL-13, monocyte chemoattractant protein 1 (MCP-1) and MCP-

2 levels were determined using the Bio-Plex Multiplex Immunoassay System Bio-Rad.
➢ The results were presented as means ± SEM.
➢ p < 0.05 was considered as statistically significant.
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Introduction – characteristics of the study participants

Anthropometric characteristic of the patients with head and neck cancer divided according to the
localization of the tumor. Each value is mean ± SEM.

Oral cavity (OC) Pharynx and larynx (PL) p

n (localization)
20

(9 tongue, 6 salivary gland, 
3 lip, 2 gum)

20
(13 pharynx, 7 larynx)

-

Sex (f / m) 5 / 15 5 / 15 1.000

Age [yrs] 67.20 ± 1.64 61.65 ± 2.23 0.052

Body mass [kg] 69.75 ± 3.12 77.11 ± 4.76 0.204

Height [cm] 170.20 ± 1.73 168.47 ± 1.95 0.495

BMI [kg/m2] 23.94 ± 0.85 26.89 ± 1.29 0.067



7

Results and discussion – interleukin 3

Interleukin 3 [pg/mL] Oral cavity Pharynx and larynx 

Mean 1.559 1.698

SEM 0.190 0.249

p = 0.658
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Results and discussion – interleukin 4

Interleukin 3 [pg/mL] Oral cavity Pharynx and larynx 

Mean 2.301 2.410

SEM 0.202 0.140

p = 0.669
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Results and discussion – interleukin 13

Interleukin 13 [pg/mL] Oral cavity Pharynx and larynx 

Mean 3.991 5.791

SEM 0.501 0.636

p = 0.032
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Results and discussion – monocyte chemoattractant protein 1

Monocyte chemoattractant 
protein 1 [pg/mL]

Oral cavity Pharynx and larynx 

Mean 68.152 109.011

SEM 7.060 10.760

p = 0.003
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Results and discussion – monocyte chemoattractant protein 2

Monocyte chemoattractant 
protein 2 [pg/mL]

Oral cavity Pharynx and larynx 

Mean 3.440 4.061

SEM 0.425 0.453

p = 0.324
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Conclusions and discussion

➢ This study was limited to a small number of participants due to the low frequency of
HNC.

➢ IL-13 and MCP-1 may be potential biomarkers to differentiate HNC due to the tumor
localization.

➢ IL-13 presents broad biological activities partially similar to that of IL-4. IL-13 is mainly
associated with airway diseases and has anti-inflammatory properties. In this study, we
observed higher levels of IL-13 in the patients with tumors located in the pharynx and
larynx. IL-13 induces a class of protein-degrading enzymes, namely matrix
metalloproteinases (MMPs), in the airways.

➢ MCP-1, also known as chemokine (C-C motif) ligand 2, augments a monocyte anti-
tumor activity. Numerous studies indicate that MCP-1 has pro-inflammatory properties
and is involved in cancer progression.
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