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Abstract

Obijective: To investigate the clinicopathological significance of NF-kB p65 and IKKf protein and
mRNA expression in nasopharyngeal carcinoma (NPC) patients from Guangdong Province,
China.

Methods: Data and tissues from patients with NPC were retrospectively studied.
Immunohistochemical staining and quantitative reverse transcription polymerase chain reaction
were used to evaluate and compare NF-xB p65 and IKKf protein and mRNA levels, respectively,
in 60 NPC and 30 nasopharyngitis tissue samples. Statistical analysis was conducted to determine
correlations between NF-xkB p65 and IKKf protein and mRNA levels with clinicopathological
characteristics and prognoses of NPC patients.

Results: NF-xB p65 and IKKf protein and mRNA expression in NPC were significantly corre-
lated with tumor size, lymph node metastasis, and TNM stage. NF-xB p65 and IKKf protein and
mRNA levels were significantly increased in NPC patients with deep tumor invasion (T3—4),
lymph node metastasis, and stage lll/IV disease; high NF-kB p65 and IKK mRNA expression
were associated with significantly shorter disease-free survival rates compared with cases show-
ing low NF-xB p65 and IKKf mRNA expression.

Conclusions: NF-«kB p65 and IKKf may affect the prognosis of NPC patients and could be
potential therapeutic targets for this disease.
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Introduction

Nasopharyngeal carcinoma (NPC) is a
malignant tumor with a distinct racial and
geographical distribution that is highly
prevalent in  Southern China and
Southeast Asia.! China is among the coun-
tries with the highest incidence and mortal-
ity rates of NPC.?

Especially in Guangdong Province, the
incidence rate of NPC has been increasing
annually. Etiological factors of NPC
include genetics, Epstein—Barr virus (EBV)
infection, environment, smoking, and other
factors.” Numerous studies have indicated
that the occurrence of NPC is closely relat-
ed to EBV infection.* Radiotherapy is the
best therapeutic choice for NPC. Although
radiotherapy techniques have become more
advanced, approximately 20% of patients
develop local recurrent disease after radio-
therapy, and 15% to 30% of patients expe-
rience treatment failure because of distant
metastases.” The molecular mechanisms
underlying NPC recurrence and metastasis
remain unclear; therefore, it is necessary to
further explore these mechanisms to find
molecular targets that can predict prognosis
and/or guide targeted therapy.

Nuclear transcription factor-kB (NF-xB)
is a pivotal multifunctional transcription
factor that is involved in numerous biolog-
ical functions including cell growth, surviv-
al, immunity, and inflammation;® NF-xB
dimers are activated by IKK-mediated
phosphorylation of IxBs, and the IKK
complex (IKKa, IKKB and IKKY) plays

an important role in activating the NF-xB
pathway; IKKf is a key catalytic subunit of
the IKK complex.” Activation of NF-xB
transcription  factors can significantly
increase cancer cell proliferation, inhibit
apoptosis and autophagy, and facilitate
the neovascularization that results invasion
and metastasis.® Overactivation of NF-kB
signaling has been shown to contribute to
carcinogenesis and tumor development in
various cancers,” but its roles in NPC
cases from Guangdong Province have not
been fully elucidated.

In this study, we analyzed the clinico-
pathological significance of NF-kB p65
and IKKp in NPC patients to explore the
relationship between NF-xB p65, IKKS,
and prognosis in NPC patients.

Materials and methods

Study subjects

This study included NPC biopsy and naso-
pharyngitis tissue samples from patients
treated at the Traditional Chinese Medical
Hospital of Zhongshan between January
2018 and July 2019. Tumor tissues were
diagnosed as NPC by preoperative imaging
and postoperative pathology. The mean age
of the NPC patients was 49.1 £ 14.0 years,
with a male-to-female ratio of 2.2 (41 men
and 19 women). Clinical variables were
studied from patient medical records
including age, sex, tumor size and differen-
tiation, tumor node metastasis (TNM)
stage, and Ilymph node metastasis.
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The eligibility criteria for the study were: (1)
age >18 years and Karnofsky performance
score >70; (2) a NPC confirmed diagnosis
via histopathological examination; and (3)
no history of anticancer therapy. The exclu-
sion criteria were as follows: (1) evidence of
concomitant tumors at diagnosis; (2) insuf-
ficient heart, lung, liver, or renal function;
and (3) severe anemia, acute infection, or
autoimmune diseases.

Among the 60 NPC patients, 58 were
treated with intensity modulated radiother-
apy (IMRT) and two did not receive treat-
ment. IMRT was delivered once daily, 5
fractions per week, for 7 weeks. No fewer
than three cycles of cisplatin-based chemo-
therapy were given for patients with stage
ITI-1V disease. The follow-up period was
measured from the date of diagnosis to
the time of the last clinical visit or death.

This research protocol was reviewed and
approved by the Ethics Committee and
Institutional Review Board of the
Traditional Chinese Medical Hospital of
Zhongshan, and written informed consent
for study inclusion and publication was
obtained from all patients included in the
study. The reporting of this study conforms
to the STROBE (STrengthening the
Reporting of OBservational studies in
Epidemiology) guidelines.'®

Immunohistochemistry (IHC) for NF-xB
p65 and IKKf

Formalin fixed paraffin-embedded (FFPE)
NPC tissue specimens (N =60) and naso-
pharyngitis tissue specimens (N =30) were
obtained from the Pathology Department
of the Traditional Chinese Medical
Hospital of Zhongshan. NF-kB p65 and
IKK protein levels in the tissue specimens
were assessed by IHC. The IHC staining
procedures were as follows. Briefly, all
specimens were sliced into 4- um-thick sec-
tions, which were de-waxed in xylene and a

graded alcohol series, hydrated, and washed
with phosphate-buffered saline (PBS).
Samples were then immersed in 3% H,O,.
Subsequently, primary antibodies against
NF-kB p65 and IKKp (1:200 and 1:100
dilution, respectively, both from Abcam,
Cambridge, UK) were incubated with the
slices for 2 hours at 37°C. Secondary anti-
body (Maixin Biotech, Fuzhou, China) was
then applied for 30 minutes. Samples were
stained with 3,3-diamino-benzidine tetrahy-
drochloride (DAB; Maixin Biotech), and
then rinsed with distilled water. Slides
were counterstained with hematoxylin.
IHC scores were calculated on the basis of
multiplying the staining intensity (0, nega-
tive; 1, weak; 2, moderate; 3, strong) by the
extent of immunoreactive cells (0%, 0; 1%—
10%, 1; 11%-50%, 2; 51%-80%, 3; 81%—
100%, 4). The interpretation of final scores
was as follows: 0-1 (0, negative), 2—4 (1+,
weakly positive), 6-8 (2+, moderately pos-
itive), and 9-12 (34, strongly positive).

Quantitative reverse transcription
polymerase chain reaction (RT-gPCR)

RNA was extracted from FFPE tissues
using the RNA Maxi Kit (QIAGEN,
Hilden, Germany) according to the manu-
facturer’s protocol. RNA concentrations
were measured using a NanoDrop ND-
1000 spectrophotometer at 260nm and
280nm  (Thermo  Fisher  Scientific,
Waltham, MA, USA). Total RNA (5 pg)
or poly(A) RNA (up to 500 ng) was con-
verted into ¢cDNA using the GoScript™
Reverse Transcription System (Promega,
Madison, WI, USA). RT-qPCR was con-
ducted to measure mRNA expression
using a fluorescence quantitative PCR
amplifier (AB71700 ABI; Thermo Fisher
Scientific).

Amplification reactions were performed
in a 30-pL volume comprising 1 pL. of tem-
plate cDNA, 1 uL of sense primer, 1 puL of
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antisense primer, and 15 uL of Master Mix
(Takara, Dalian, China). The reaction con-
ditions consisted of 94°C for 5 minutes fol-
lowed by 40 cycles of 94°C for 30's, 56°C for
30s, and 72°C for 30s, with a final exten-
sion at 72°C for 5 minutes. The cDNA was
used as a template for PCR using SYBR
Premix Ex Taq™ (Perfect Real Time) kits
(Takara). Real-time PCR was performed
with the following cycle profile: 30 s of pre-
incubation at 95°C followed by 40 cycles of
95°C for 5 s and 60°C for 30s. The specif-
icity of the PCR amplification was validat-
ed by a single peak in the melting curves.
GAPDH was used as the internal reference,
and duplicate assays for each sample were
conducted. The relative quantification (RQ)
of target gene expression was calculated by
the 272CT method. Primer sequences are
listed as follows: NF-kB p65 forward: 5'-
CGCGGATCCGCCACCATGGACGAA
CTG-3' and NF-xkB p65 reverse: 5'-
CCGCTCGAGTTAGGA GCTGATCTG-
3’; IKKB forward: 5-CCGACAGAGTT
AGCACGACA-3 and IKK]p reverse: 5-
GGCAATCTGCTCACCTGTTT-3; GAP
DH forward: 5-TCGACCAGTCAGCC
GCATCTTCTTT-3 and GAPDH reverse:
5-ACCAAATCCGTTGACTCCGAC
CTT-3.

Statistical Analysis

Statistical analyses were performed using
SPSS version 18.0 software (SPSS Inc.,
Chicago, IL, USA). Measurement data
with a skewed distribution are expressed
as median (interquartile range) and were
analyzed by the Mann—Whitney U test.
Comparisons of the frequencies between
cases and controls were performed using
the y° test. Disease-free survival (DFS)
rates were analyzed using Kaplan—Meier
survival curves and single-factor log-rank
tests. P<0.05 was considered statistically
significant.

Results

NF-xB pé5 and IKKP protein expression
in NPC and nasopharyngitis tissues

This study included 60 NPC biopsy tissue
samples and 30 nasopharyngitis tissue sam-
ples. We evaluated NF-xB p65 and IKKf
protein expression in NPC and nasophar-
yngitis tissues by IHC. We found that
NF-kB p65 and IKKp staining were pri-
marily observed in the cytoplasm of NPC
cells. Cancer tissues were found to be
strongly positive for NF-kB p65 and
IKK, whereas negative or weak staining
was observed in nasopharyngitis tissues
(Figure la—1d). The positive expression
rate of NF-kB p65 protein was 88.3% in
NPC and 60% in nasopharyngitis, the pos-
itive expression rate of IKKp protein was
56.7% in NPC and 33.3% in nasopharyng-
itis. These results showed that NF-kB p65
and IKKf protein expression were signifi-
cantly higher in NPC tissues than in naso-
pharyngitis tissues (P < 0.05, Table 1).

Relationships between clinicopathological
characteristics and NF-xB p65 and IKKf
protein expression in NPC

NF-«B p65 and IKKf protein expression in
NPC were significantly correlated with
tumor size, lymph node metastasis, and
TNM stage (P <0.05). NF-xkB p65 and
IKKp protein expression were significantly
higher in NPC patients with advanced
T stage (T3-4), lymph node metastasis,
and higher TNM stage (stage III/IV)
(P <0.05); NF-xB p65 and IKKp protein
expression were significantly higher in NPC
patients with stage T3 disease than in those
with stage T1 malignancies (P < 0.05); how-
ever, NF-kB p65 and IKKf protein expres-
sion did not differ significantly in NPC
patients with stages T1 and T2 disease.
No correlation was observed between
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Figure I. Immunohistochemical staining (IHC) showing (a) positive NF-xB p65 expression in nasopha-
ryngeal carcinoma (NPC) tissue, (b) negative NF-xB p65 expression in nasopharyngitis tissue, (c) positive
IKK /3 expression in NPC tissue, and (d) negative IKKf3 expression in nasopharyngitis tissue (magnification:

100x for all images).

Table I. NF-xB p65 and IKKf protein expression in nasopharyngeal carcinoma (NPC) and nasopharyngitis

tissues.

NF-xB p65 IKKp
Group n=90

+ - + -
Nasopharyngeal carcinoma 60 53 (88.3%) 7 (11.7%) 34 (56.7%) 26 (43.3%)
Nasopharyngitis tissues 30 18 (60%) 12 (40%) 10 (33.3%) 20 (66.7%)
P 9.640 4358
P-value 0.002 0.037
NF-kB p65 and IKKf protein expression quantification approach. NF-«kB p65

and tumor differentiation, M stage, patient
age, or sex (Table 2).

Differences between NF-xB p65 and
IKKB mRNA levels in NPC and
nasopharyngitis tissues

NF-kB p65 mRNA expression was calcu-
lated by 272" method using a relative

mRNA expression did not differ signifi-
cantly between NPC 0.2832 (0.1252,
0.7740) and nasopharyngitis  0.4538
(0.1833, 1.4667) tissues. IKKB mRNA
expression also did not differ significantly
between NPC 1.0497 (0.7631, 1.9318) and
nasopharyngitis 1.4340 (1.2295, 1.6358)
tissues.
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Table 2. Relationships between NF-xB p65 and IKKf protein expression and clinicopathological

characteristics in nasopharyngeal carcinoma (NPC).

NF-xB p65 IKKfS
Clinicopathological _ _
parameters n=60 + - P-value + — b P-value
Sex
Male 41 35 6 1.106 0414 20 21 3279  0.070
Female 19 18 | 14 5
Age
>50 years 26 24 2 0.703 0.688 16 10 0443  0.505
<50 years 34 29 5 18 16
Differentiation
Differentiated 16 I5 | 0.621 0.663 I 5 1297  0.255
Undifferentiated 44 38 6 23 21
Tumor size
Tl 18 13 5 7.595 0.037 7 13 9.000  0.021
T2 19 17 2 9 8
T3 21 21 0 17 4
T4 2 2 0 | |
Lymph node metastasis
NO 17 12 5 7.248 0.016 6 I 4413  0.036
N3
Positive 43 41 2 28 15
M stage
MO 57 50 7 0417 1.000 31 26 2415  0.251
Ml 3 3 0 3 0
TNM stage
I 9 5 4 11473 0011 2 7 9.821 0.020
I 12 I I 6 6
I 28 27 2 16 12
v I 10 0 10 |

Relationships between clinicopathological
characteristics and NF-xB p65 mRNA
expression in NPC

RT-gPCR results showed that NF-xB
p65 mRNA expression was significantly
higher in NPC patients with deep tumor
invasion (T3-4), lymph node metastasis,
and stage III/IV disease (P <0.05). NF-xB
p65 mRNA levels were correlated with
tumor size, lymph node metastasis status,
and TNM stage in NPC. NPC patients with
stage T3 disease had significantly higher NF-
kB p65 mRNA levels than those with stage
T1 disease (P < 0.05); however, NF-kB p65

mRNA levels in NPC did not differ signifi-
cantly in cases with T1 and T2 disease. NF-
kB p65 mRNA levels showed no correlation
with tumor differentiation, M stage, patient
age, or sex (Table 3).

Relationships between clinicopathological
characteristics and IKK3 mRNA
expression in NPC

IKKP mRNA expression was significantly
higher in NPC patients with deep tumor
invasion (T3-4), lymph node metastasis,
and stage III/IV disease (P <0.05). IKKf
mRNA expression was correlated with
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Table 3. Relationships between NF-xB p65 mRNA expression and clinicopathological characteristics in

nasopharyngeal carcinoma (NPC).

Clinicopathological parameters n=260 NF-xB p65 mRNA z P-value
Age
>50 years 26 0.1881 (0.0670, 0.4796) 0.874 0.382
<50 years 34 0.1272 (0.0488, 0.5676)
Sex
Male 41 0.1494 (0.0544, 0.5885) 0.938 0.348
Female 19 0.1276 (0.0486, 0.2652)
Differentiation
Differentiated 16 0.1924 (0.0515, 0.8061) 0.756 0.450
Undifferentiated 44 0.1317 (0.0516, 0.4847)
Tumor size
TI I8 0.1158 (0.0544, 0.4237) 2.262 0.024
T2 19 0.1299 (0.0433, 0.1866)
T3 21 0.2031 (0.1095, 3.6975)
T4 2 2.4543 (0.0389, 3.6426)
Lymph node metastasis
NO 17 0.1065 (0.0348, 0.2913) 2.149 0.032
N3 43 0.1707 (0.0629, 1.1647)
M stage
MO 57 0.1432 (0.0595, 0.3196) 1.628 0.103
MI 3 1.4743 (0.1487, 3.4822)
TNM stage
| 9 0.1949 (0.0516, 1.0075) 2.057 0.040
Il 12 0.0849 (0.0212. 0.1735)
11l 28 0.1801 (0.0597, 0.7805)
v I 0.1277 (0.0558, 3.3161)

tumor size, lymph node metastasis status,
and TNM stage in NPC. IKK mRNA
levels were significantly higher in NPC
patients with stage T3 compared with
those with stage T1 disease (P < 0.05); how-
ever, IKK3 mRNA expression levels did
not differ significantly in stage T1 and T2
NPC. IKK mRNA levels showed no cor-
relation with tumor differentiation, M
stage, patient age, or sex (Table 4).

Correlations between NF-xB p65 and
IKKB mRNA expression and the prognosis
of NPC patients

The follow-up time was between 25 and
32 months, with a median follow-up

time of 29.0 months and a mean of
27.9 months. As of the last follow-up,
59 patients survived and 1 had died. Next,
the cases were divided into high and low
expression groups according to the median
NF-kB p65 and IKKp mRNA expression
levels in NPC. DFS curves of the NF-kB
p65 and IKKp high and low expression
groups in NPC patients were drawn for 1
to 32 months after radiotherapy. The DFS
rates of the high and low NF-xB p65
expression groups were 70.0% (21/30) and
92.9% (26/28) respectively. The DFS rates
of the high and low IKKP expression
groups were 69.2% (18/26) and 90.6%
(29/32), respectively. These results showed
that patients with high NF-xB p65 and
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Table 4. Relationships between IKKf mRNA expression and clinicopathological characteristics in naso-

pharyngeal carcinoma (NPC).

Clinicopathological parameters n=:60 IKK mRNA z P-value
Age
>50 years 26 0.5551 (0.2373, 1.3086) 0.463 0.643
<50 years 34 0.4475 (0.2854, 0.9170)
Sex
male 41 0.4924 (0.2694, 1.0189) 0.15 0.908
female 19 0.5407 (0.2141, 1.0854)
Differentiation
differentiated 16 0.6029 (0.3739, 1.8186) 1.853 0.064
undifferentiated 44 0.4444 (0.2382, 1.0107)
Tumor size
Tl 18 0.4460 (0.2687, 0.6855) 2314 0.021
T2 19 0.3610 (0.1768, 0.7699)
T3 21 0.9887 (0.3723, 3.6644)
T4 2 2.2736 (0.3046, 3.1058)
Lymph node metastasis
NO 17 0.2765 (0.2031, 0.4315) 2.295 0.022
N3 43 0.5589 (0.2425, 1.3210)
M stage
MO 57 0.4293 (0.2341, 0.8828)
Ml 3 1.0353 (0.2466, 4.5631) 1.004 0.315
TNM stage
I 9 0.3572 (0.1882, 0.4398) 2.376 0.018
I 12 0.2522 (0.2086, 0.3938)
M 28 0.5252 (0.3280,0.7699)
\% I 0.8011 (0.2165, 3.3374)

IKKp expression had significantly shorter
DFS rates than those with low NF-xB
p65 and IKKp expression (Figure 2a-b,
P=0.037 and P =0.042, respectively).

Correlations between treatment
modalities and the prognosis of
NPC patients

Fifty-eight NPC patients were treated with
IMRT, and 25 received systemic therapy
based on concurrent chemoradiotherapy
(CCRT) (including 17 stage III cases and
8 stage IV cases). The follow-up time for
these patients was between 25 and 32
months. The results showed that the DFS
rate of stage III/IV patients receiving
CCRT was significantly better than that

of stage III/IV patients receiving IMRT
only (Figure 3, P=0.021).

Discussion

Compared with other cancer types, NPC is
uncommon, albeit with a unique geograph-
ical distribution. NPC generally originates
from nasopharyngeal epithelial squamous
cells. There is no specific clinical manifesta-
tion in early stages, so it is not commonly
noticed by patients. Thus, most patients
have mid- to late-stage disease at diagno-
sis.!! NPC has a high degree of invasiveness
and metastasis, which makes treatment dif-
ficult and negatively affects the quality of
life of patients. Because NPC is highly sen-
sitive to radiation therapy, patients with



Zhou et al.

Group

MNF-KBp65 high expression
NF-KBpB5 low expression

Disease-free survival (%)
o
>

P=0.037

00 10.00 20.00 30.00
Follow-up time{months)

(b) 1.0
“l—l—*

£ o8

®

£ | Tk
g o8

"

L]

'E 0.4 Group

g IKKB high expression

£ g2 TIIKKE low expression

2o 1

00| ) P=0.042
.00 10.00 20.00 30.00

Follow-up time{months)

Figure 2. Relationships between NF-«xB p65 and IKKf mRNA levels and disease-free survival (DFS) rates in
nasopharyngeal carcinoma (NPC). (a) DFS curves for patients with high and low NF-xB p65 mRNA
expression; (b) DFS curves for patients with high and low IKKS mRNA expression.
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Figure 3. Kaplan—Meier survival curves between
the intensity modulated radiotherapy (IMRT) and
concurrent chemoradiotherapy (CCRT) groups of
stage Ill/IV nasopharyngeal carcinoma (NPC)
patients.

stage III/IV disease need to undergo
both radiotherapy and chemotherapy.’
However, according to relevant data, radio-
therapy and chemotherapy for NPC only
achieve short-term local control and are
not effective for long-term survival.'?
Related data showed that the 5-year surviv-
al rate of NPC patients is only 60%."
Metastasis is the major cause of treatment
failure in NPC; therefore, preventing, pre-
dicting, and inhibiting metastasis is critical
to improving treatment outcomes. '

NF-«B refers to a family of evolutionari-
ly conserved transcription factors that reg-
ulate a wide range of biological processes,
including cell growth, survival, immunity,
and inflammation.® The NF-kB transcrip-
tion factor family comprises five structural-
ly related subunits: NF-kB1/p50, NF-kB2/
p52, RelA/p65, RelB, and c-Rel that homo-
dimerize or heterodimerize to form NF-kB
complexes.® When the NF-xB pathway is
inactivated, p65/p50 and p65/p52 dimers
are usually bound to inhibitory IxB family
proteins to form a complex, which prevents
them from shuttling into the nucleus.
Therefore, the NF-kB complex presents as
a transcriptionally inactive state in the cyto-
plasm. The NF-kB pathway can be trig-
gered by diverse stimuli including
inflammatory cytokines, immune signals
and antigens, microbial products, and
stress signals.'””> Upon stimulation, either
the canonical or the non-canonical pathway
is activated. The canonical pathway,
through adapter proteins and kinases, acti-
vates IKK complexes (IKKa, IKKf and
IKKY), which phosphorylate IxBa, leading
to its degradation and the release of NF-kB
dimers for nuclear translocation, where
NF-xB binds to specific gene regulatory
regions, promoting target gene transcription.

NF-«B controls the expression of more
than 400 genes including genes involved in
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cellular redox metabolism and its regulation
as well as those that promote cancer cell
survival, proliferation, angiogenesis, epithe-
lial to mesenchymal transition, and metas-
tasis.'® In addition to the central role of
IKKp as an activator of the NF-kB path-
way through the phosphorylation of IkBa,
IKKp also phosphorylates a number of
other components of the NF-xB pathway.'”
This includes NF-kB p105, which is phos-
phorylated by IKKf at its C terminus to
promote its limited proteasomal degrada-
tion to generate the p50 NF-«B subunit.
NF-kB p65 is also phosphorylated by
IKKp at S468 and S536,'® which serves to
regulate p65 transcriptional activity.
Increased expression of IKKf and its asso-
ciation with an aggressive phenotype has
been reported in several cancer types
including head-and-neck, ovarian and liver
cancers."”

NF-«B pathways have been shown to be
excessively or constitutively active under
disease conditions. Dysregulation of NF-
kB leads to the pathogeneses of cancer,
inflammation, diabetes, and autoimmune
disorders.?® Aberrant NF-kB activation is
associated with increased invasion and
other cancer phenotypes. Several human
tumors show constitutively elevated levels
of NF-kB caused by genetic perturba-
tions.?! Blocking NF-xB activity decreases
tumorigenicity.”> Among the tumor types
evaluated, NF-xB expression is associated
with worse 3- and 5-year OS rates in colo-
rectal cancer and esophageal carcinoma,
while NF-«B is not significantly associated
with either 3- or 5-year OS rates in gastric
and ovarian cancers. This suggests that the
prognostic significance of NF-kB depends
on tumor type.” In our study, the positive
expression rate of NF-kB p65 and IKKf
protein were found to be markedly higher
in NPC tissues than in nasopharyngitis tis-
sues (P <0.05); which suggested that high
NF-«B p65 and IKKp expression play a
role in NPC carcinogenesis. While NF-kB

p65 and IKK B mRNA levels did not differ
significantly between NPC and nasophar-
yngitis tissues, the number of samples in
this study was small, so this question
needs to be further studied in the future.
In our study, the clinical characteristics of
patients were analyzed to determine corre-
lations with NF-xB p65 and IKKf expres-
sion. High levels of NF-xB p65 and IKK]
protein and mRNA expression in NPC
were notably correlated with deeper tumor

invasion (T3-4), lymphatic metastasis,
advanced clinical stage (stage III/IV)
(P<0.05), and poor prognosis. DFS

curves showed that NPC patients with
high NF-xkB p65 and IKKp expression
had a significantly lower DFS rate. These
results suggested that NF-xB p65 and
IKKp could serve as novel prognostic bio-
markers for NPC patients. Additionally,
targeting NF-«B could be a potent mode
of pharmacological interference against
tumors. It has been reported that cancer
cells with NF-xB pathway activation are
resistant to chemotherapeutics and ionizing
radiation, while inhibition of NF-xB activ-
ity effectively increased the sensitivity of
cancer cells to these agents.”* Therefore,
the IKKB/NF-kB pathway has been one
of the most popular anti-tumor targets.
Our study showed that among stage I11/IV
NPC patients, the CCRT group achieved a
higher DFS rate compared with the IMRT-
alone group, suggesting that stage III/IV
patients could benefit from CCRT com-
pared with IMRT.

In conclusion, this study showed that
NF-kB overexpression in NPC tissues, as
measured by IHC and RT-qPCR, was asso-
ciated with a worse prognosis, suggesting
that targeting NF-xB could be a promising
therapeutic approach for NPC.
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