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ABSTRACT

Nasopharyngeal carcinoma (NPC) is a malignant tumour of nasopharyngeal epithelium that has a unique distribution
pattern. Nasopharyngeal carcinoma is not only geographically specific but also ethnically. Some ethnic groups tend to
suffer NPC. Multifactorial interactions are presumed to be the cause of NPC. One of them is interaction with interleukin
6 (IL-6). Interleukin 6 is a glycoprotein that not only links between chronic inflammation and progression of the tumour,
but also a role as an important regulator to immune response and the growth factor of NPC. This study aimed to
determine the correlation of IL-6 with NPC in the Minangkabau ethnic group. This study was an analytical study with
a cross-sectional comparative study. A total of 21 plasma of NPC patients of the Minangkabau ethnic group and 21
plasma sex and aged-matched £3 years controls participated in this study. Plasma IL-6 levels were measured with ELISA
(Enzyme-Linked Immunosorbent Assay). All data were subjected to a normality test with Shapiro Wilk and a log 10
transformation test. Then performed an independent t-test in both groups. The plasma level of IL-6 in the NPC group
was higher (46.16+73.10pg/ml) than the plasma control group (23.16+25.84pg/ml), but it was not statistically significant
(p>0.05).
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1. INTRODUCTION Malaysia. Although nasopharyngeal cancer has been

treated with various treatments, the prognosis is not

Nasopharyngeal carcinoma (NPC) is a malignant
tumor originating from the nasopharyngeal mucosa [1]
Anatomically, the nasopharynx begins anteriorly at the
posterior choana and extends along the airway plane to
the level of the free border of the soft palate [2]. There is
an increase in the number of cases of nasopharyngeal
carcinoma. Based on Global burden cancer (Globocan)
2018, 129.079 new cases of the nasopharynx with a death
rate of 72.987 cases. This data had increased compared
to Globocan 2012, which was 87.000 new cases of
nasopharynx with 51.000 of death [3,4]. Nasopharyngeal
cancer is 2-3 times more common in men than women.
This cancer is more common in Southeast Asian
countries. The five countries with the highest incidence
in the world are China, Indonesia, Vietnam, India and

improving satisfactory. The prognosis varies widely due
to biological heterogeneity. The researchers believe that
research in biomarker field can improve the prognosis of
patient [5].

Interleukin 6 is one of the biological markers in
inflammation-associated malignancy. Interleukin 6 is a
pleiotropic cytokine involved in the pathogenesis of head
and neck cancer, one of the hallmarks of inflammations-
associated malignancy [6]. The secretion of IL-6 in the
tumor microenvironment, on the one hand, acts as an
immune defense against tumors, but on the other hand
promotes tumor cell proliferation when Signal
Transducer and Activator of Transcription- 3 (STAT-3)
is activated. Previous studies had shown that IL-6 is
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elevated in head and neck cancers due to overproduction
in the tumor microenvironment. The reflection is an
increase in the level of IL-6 in the blood as a biological
characteristic of tumor. In nasopharyngeal cancer, it is
known that there is an increase in the level of IL-6 in the
plasma of NPC patients, which reflect tumor progression
and the concentration of IL-6 increases in the plasma of
NPC patients [7]. Interleukin 6 supports the occurrence
of latent Epstein Barr infection (EBV) through the
activation of STAT-3 signal [8]. Signal Transducer and
Activator of Transcription- 3 activation in EBV- infected
cells promotes the transcription of latent EBV genes,
such as cyclin D1, c-myc, snail, etc.

Currently, several target therapies that work
inhibited IL-6 signaling have been researched.
Siltuximab and Tocilizumab are IL-6 signaling inhibitors
that have been approved by Food and Drug
Administration (FDA) in Castleman’s disease and
rheumatoid arthritis. In head and neck cancer, the use of
Pembrolizumab and Nivolumab are targeted therapies
that are currently in phase Il clinical trial stage [9,10].

2. METHOD

This study was an analytical study with a cross-
sectional comparative study. A total of 21 plasmas of
nasopharyngeal cancer of the Minangkabau ethnic group
and 21 plasmas sex and aged-matched +3 years controls
participated in this study. Plasma IL-6 levels were
measured using the ELISA  (Enzyme-Linked
Immunosorbent Assay) method. All data obtained were
processed using Statistical Package for Social Sciences
(SPSS) program version 23.0. The Correlation between
IL-6 with nasopharyngeal carcinoma in Minangkabau
ethnic group was analyzed using a normality test with
Shapiro Wilk and a Log 10 transformation test. Then
performed an independent t-test in both groups. It was
declared significant if p<0.05 (Cl 95%).

3. RESULT AND DISCUSSION

3.1. Result

The characteristics of respondents, based on gender,
the incidence of NPC is more common in men (61.90%)
than in women (38.09%). The age group of most NPC
respondents was 40-69 years (80.95%). The youngest
respondent diagnosed NPC was 20 years old, while the
oldest was 69 years old. The histopathology examination
showed that the most common type was undifferentiated
squamous cell carcinoma (WHO I1I) with 66.67%,
followed by undifferentiated non-keratinized carcinoma
(WHO 1) with 33.33% and no keratinized carcinoma
type (WHO I). In this study, the majority of NPC patients
came already at stage 1V (76.19%), followed by stage 1lI
(19.04%), stage 11 (4.76%), and no patient was diagnosed
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at stage I. Most primary tumor status at the time of
diagnosis of NPC was T4 (61,90%), followed by T2
(23.80%), T3 (14.28%), and no patient came with T1.
Meanwhile, the status of most lymph nodes is the
enlargement of lymph node (76.19%) compared to
without enlargement of lymph node (23.80%).

Based on Table 1, the mean level of IL-6 was not
significant (p>0,05). Higher in the NPC group compare
to the control group. Table 2 showed that the highest level
of IL-6 was in the stage 1V group followed by the stage
111 group, then the stage Il group, and there was no stage
I found in this study. The higher the tumor stage, the
higher the mean level of 1L-6. However, the One-Way
ANOVA test revealed that it was not statistically
significant (p>0.05).

Table 1 The differences mean levels of interleukin 6
between NPC and control groups
Mean level of IL-6

x1SD {ng/ml)
46.16+£73.10*
23.16+25.84 9

NPC 21
Control 21

Independent T-test method. *not significant different

Table 2 The differences mean levels of interleukin 6
among NPC staging in the Minangkabau ethnic group
Mean level of IL-6

x£SD (pg/ml)

Stage Il 1 4.46
Stage Il 37.52424.66 0.439
Stage IV 16 50.92+82.73

The statistical analysis used the One-Way ANOVA

Table 3 The differences mean levels of IL-6 among
primary tumor status group of NPC in the Minangkabau
ethnic group

Group n Mean Levels of IL-6
x1SD (pg/ml)
Primary 5 26.38+24.44
tumor of T2
Primary 3 30.38+15.85 0.892
tumor of T3
Primary 13 57.40+91.13
tumor of T4

The statistical analysis used the Independent T-test method

In the Table 3, the highest mean level of IL-6 was in
the T4 primary tumor group, followed by T3 and T2.
There was no T1 tumor group found in this study. The
higher grade of the primary tumor group, the higher the
mean level of IL-6. However, after the One Way Annova
test, there was no statistically significant difference
(p>0,05).

The mean level of IL-6 was higher in the enlargement
lymph node group compared to without enlargement
lymph node group. After the Independent t-test was
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performed in the 2 groups, there was no statistically
significant difference, p>0,05 (Table 4).

Table 4 The differences in the mean levels of IL-6
between regional lymph node status of NPC in the
Minangkabau ethnic group

Mean Levels of

IL-6

xxSD {pg/ml)
Enlargement 5 41.53+33.44
lymph node (-) 0.832
Enlargement 16 47.60+82.57
lymph node (+)

The statistical analysis used the Independent T-test method

The mean level of IL-6 was higher in the WHO type
11 group compared to the WHO type Il1. The Independent
t-test statistical analysis performed that there was no
significant difference, p>0,05 (Table 5).

Table 5 The differences in the mean levels of IL-6 in
the subtypes of NPC pathology in the Minangakabau
ethnic group

Mean Level of IL-6

xxSD (pg/ml)
77.11+£121.21
30.68+2.,83

The statistical analysis used the Independent T-test method

WHO type Il 7
WHO type lll 14

0.515

3.2. Discussion

In this study, the mean level of IL-6 in NPC patients
was higher (46.16+73.10pg/ml) than the mean level of
IL-6 in the control group (23.16+25.84pg/ml). This result
was similar with research in Malaysia by Tan et al. [11]
but in significant difference between IL-6 plasma level of
78 NPC patients who had not been treated before and
control plasma group that had been matched for age and
seX, which was 164+37pg/ml in NPC patients compared
to 31+13pg/ml in the control group. Interleukin 6 is a
cytokine that has been studied in various solid tumor. The
high level of IL-6 explained that the possibility of
inflammation caused by EBV infection triggers the
development of tumor cells. Colotta et al. [12] explained
that IL-6 was one of the keys in cancer-associated
inflammation, which was the main effector molecule
required for antiapoptotic tumor cells through activation
of the STAT-3 and Nuclear Factor Kappa Beta (NF-xp)
pathways. There was a correlation between NPC, IL-6,
and EBV. Latent Membrane Protein-1 (LMP-1), one of
the EBV genes that had the ability to induced the
production of IL-6, besides that IL-6 was a pro-
inflammatory cytokine that regulated the latent infection
of EBV through the activation of STAT-3 signal. After
STAT-3 phosphorylation occurred, LMP-1 will be
induced, which will increase the expression of IL-6.
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Interleukin 6 was also detected in control plasma
because IL-6 is a cytokine produced by various types of
cells that are spread in the body that worked locally and
was found systemically. In addition to its role in the
inflammatory response and growth factors of various
types of tumors, IL-6 also plays a protective function in
various infections [13]. Deficiency of IL-6 can lead to
disturbances in innate and adaptive immune function.
Classical signaling of IL-6 through mIL-6R is associated
with a protective effect against infection and regenerative
activity, so IL-6 can still be detected in healthy people but
in lower amounts [14].

Previous studies found IL-6 levels in healthy people
with different values among different ethnicities. Gong et
al. [15] in China concluded that the plasma of IL-6 in
healthy people is 36.6+13.33pg/ml. Zergoun [16] in
North Africa concluded that the plasma levels of IL-6 in
healthy people were 15.51+5.14pg/ml. Dahl [10] in
United States obtained an average plasma IL-6 level of
1.82+0.30pg/ml. This study did not explore the condition
of control plasma respondents of the Minangkabau ethnic
group, such as menstrual cycle and body weight status.
Whether this can affect IL-6 levels in the NPC and
control groups cannot be ruled out. For this reason,
further research is needed.

The mean level of IL-6 increased according to the
stage but not statistically significant. Research results in
some countries showed various results. In Italy, Gallo et
al. [17] reported that IL-6 levels in the advanced stage
were higher than in the early stage (68.3+2.4pg/ml vs.
45.0+1.8pg/ml) but not statistically significant.
Meanwhile, Cao et al. [18] in China found a significant
correlation between IL-6 levels and NPC stage (p<0,001)
at the time of diagnosis before receiving any therapies
with the highest IL-6 level at stage 1V 76.9+37.57pg/ml
and the lowest at stage I. Interleukin 6 induces the
proliferation and migrations of cancer cells and increases
the expression of adhesive factors resulting in the spread
of cancer cells.

Increasing levels of IL-6 were seen in advanced
cancer patients, especially patients with regional
enlargement of the lymph node. IL-6 could induce cell
migration and promote tumor cell proliferation,
increasing the expression of adhesion factors that cause
NPC cells to diffuse and metastasis [18]. Increased blood
level of IL-6 reflects IL-6 level in the tumor
microenvironment and indicated the progression of
disease. Dahl [10] explained that a STAT-3 played a role
in oncogenic activity in tumors, such as mutations that
would cause Janus Kinase/ Signal Transducer and
Activator of Transcription-3 (JAK/STAT-3) signal
activations. JAK/STAT-3 signaling mediated by IL-6
cause positive feedback of IL-6 synthesis that promote
tumor growth, proliferation and metastasis.
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The mean level of IL-6 was highest in the T4 primary
tumors compared to T3 and T2 primary tumor status but
not statistically significant. So far, not many studies have
explored the correlation between IL-6 and primary tumor
status of NPC patients. Ke et al. [19] in China performed
a study in 290 patients newly diagnosed with NPC
reported no significant difference of IL-6 between the
T3/T4 primary tumor group and the T1/T2 primary tumor
group (p= 0,647). Riedel et al. [20] in Germany
researched IL-6 in head and neck cancer in 90 samples
and concluded no significant correlation between IL-6
and primary tumor status (p= 0,21). Meanwhile, Sparano
et al. [21] in Illinois explained a positive correlation
between IL-6 and T3/T4 primary tumor status in head and
neck cancer patients. Interleukin 6 is a cytokine produced
by Th2 cells. Patients with T3 primary tumor and T4
showed a stronger Th2 immune response and decreased
the Th1 immune response so IL-6 production is increased
and Thl function as a driver of cell- mediated immunity
and tumoricidal effects is impaired. Elevated levels of IL-
6 in the blood of head and neck cancer patients are the
result of overproduction in the tumor which reflects the
biological characteristics of the tumor and the
progression of cancer [20,21].

In this study, IL-6 levels were higher in the lymph
node enlargement status compare to without lymph node
enlargement but not statistically significant. Research on
the correlation between IL-6 levels and lymph nodes in
the NPC patients showed different results. Ke et al. [19]
reported that there was no significant correlation between
IL-6 levels and lymph nodes enlargement of NPC
patients. Interleukin 6 in the N3/N4 lymph node group
compare to NO/N1 lymph node group, p= 0.976. Lotfi et
al. [22] also did not find a significant correlation between
IL-6 levels and lymph node enlargement status in
squamous cell carcinoma patients (p= 0.757). On the
other hand, Riedel et al. [20] found a significant
correlation between IL-6 and lymph node status in head
and neck cancer patients (p=0.045).

Tumor cells access circulation and surround soft
tissue by releasing growth factors or cytokines to
stimulate lymphangiogenesis. VEGF-C or Vascular
Endothelial Growth Factor-C is major regulator of
lymphangiogenesis [23]. Huang et al. [24] explained that
in colorectal cancer VEGF-C worked through VEGF
receptor-3 (VEGFR-3) which was predominantly
expressed on lymphatic endothelial cells. The binding of
VEGF-C and VEGFR-3 causers the proliferation and
migration of cells. IL-6 and sIL-6R act through the
Steroid receptor coactivator/ Focal Adhesion Kinase/
Signal Transducer ~ Activator  Transcription-3
(Src/FAK/STAT-3) cascade to induce and increase the
phosphorylation of VEGF-C. Further research about
VEGFR and Src/FAK/STAT-3 signal is needed in
nasopharyngeal carcinoma.
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The results of the study regarding the correlation of
IL-6 with pathological sub type showed that IL-6 level
was higher in WHO type Il than WHO type Il but
statistically not significant. The results of previous
showed different results. Kadir et al. [25] in cohort study
of 16 NPC patients also found that IL-6 levels were not
affected by histopathology type. In other hand, Elhabashy
[26] explained there was a correlation between NPC, IL-
6 and EBV.

WHO type Il and Il are dominantly EBV (+),
especially WHO type Il and most often occurs in
endemic countries. In NPC, the virus is in a latent state
in tumor cells. The interaction between lymphoid stroma
found in undifferentiated NPC and surrounding
carcinoma cell is an important contributing factor in the
development of malignant NPC cells. In addition,
infected lymphoblastoid cells contain a variety of extra-
chromosomal viral DNA (episomes) that express latent
proteins including Epstein Barr Nuclear Antigen (EBNA)
and LMP. LMP-1 acts as a classic oncogene and is
important for B-cell transformation induced by EBV and
stimulates the production of IL-6 cytokines that activate
the STAT-3 signal. Meanwhile, LMP-2A modulates
STAT and NF-kp signal in EBV- infected epithelial cells
through transcription and secretion of IL-6 [27, 28].

In addition, the transcription factor of nanog through
phosphorylation of STAT-3 triggered by IL-6 kept the
stem cells in a stable state of undifferentiated [29].
Whereas in the keratinized type IL-6 induced aggregation
of keratin formation. When keratinocytes are exposed to
pro-inflammatory cytokines, there will be changes in the
expression and synthesis of cytoskeletal proteins.
Interleukin-6  stimulates the redistribution and
aggregations of keratin K16 which is a marker that is
expressed in pathological conditions [30]. Based on this
explanation, there is possible role of transcription factor
nanog and keratin K16 in regulation of IL-6 by
interacting with NPC sub type so further research is
needed.

4. CONCLUSION

The main conclusion of this research, there was no
significant correlation between level of IL-6 and
incidence of NPC in Minangkabau ethnic group. Besides,
plasma level of IL-6 in NPC patients of Minangkabau
ethnic was higher than healthy plasma, plasma level of
IL-6 in WHO type 1l was higher than WHO type Ill, and
there was a tendency of increasing plasma level of IL-6
to NPC stages, primary tumor status, and regional lymph
node status but no significant correlation among them.
Our result suggests further research in the correlation
between immune response to plasma level of IL-6 in
NPC, other pathway that play role in the regulations of
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IL-6, such as the Src/FAK/STAT-3 signal and regulation
of transcription factor to plasma level of IL-6.
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