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Introduction

Abstract

BACKGROUND: Nasopharyngeal carcinoma (NPC) is a head-and-neck cancer that develops in the epithelial
lining of the nasopharynx. The provision of radiotherapy and chemoradiation therapy in NPC can be evaluated by
assessing the tumor response.

AIM: The present study aims to determine the response in patients with nasopharyngeal carcinoma (NPC) to
radiotherapy and chemoradiation therapy.

METHODOLOGY: The study design is a retrospective bivariate analytic study from the Otorhinolaryngology-Head
and Neck Society Head-Neck Surgical Oncology data registry program for the period of 2016-2021 at Dr. Hasan
Sadikin General Hospital, Bandung. A total sample of 447 patients with NPC was used, and data were processed
with descriptive and bivariate analytical tests. The variables used were patient characteristics and tumor response to
radiotherapy and chemoradiation therapy. The tumor response was obtained based on the results of the examination
at least 3 months after the administration of therapy and categorized according to the Response Evaluation Criteria
in Solid Tumors 1.1 (RECIST 1.1).

RESULTS: Three hundred and eighty-three NPC patients (252 men and 131 women) underwent chemoradiation
or radiation therapy, and their tumor response had been evaluated. Most patients were diagnosed at Stages lI
and IV and treated by chemoradiation. In total, 314 of 383 patients (82%) achieved CR (complete response),
50 patients (13.1%) achieved PR (partial response), 11 patients (2.9%) had PD (progressive disease), and 8 (2.1%)
patients had SD (stable disease). There is no statistically significant difference in the type of therapy response
when correlated with the each of the variables; age, sex, and educational level (p > 0.05). There is a statistically
significant difference in the type of therapy response among different clinical stage groups (p < 0.0001).

CONCLUSION: Most nasopharyngeal carcinoma patients in the study had a complete response (82%) for
either chemoradiation or radiotherapy alone. Age, sex, and education level have no significant effect on therapy
response. On the other hand, the response to therapy is significantly correlated to the clinical stage of the disease.

(Stages I-1l), characterized by a high level of local-
regional tumor control. Advanced tumors (Stages
[lI-1V) require more intensive therapy in the form

Nasopharyngeal carcinoma (NPC) is a head-
and-neck cancer arising from the mucosal surface of the
nasopharynx, the upper part of the pharyngeal cavity.
It exhibits squamous differentiation [1], [2], [3]. In 2020,
NPC had an estimated incidence of 133,354 cases of
global morbidity, with an estimated number of deaths
reaching 80,008 [4]. Nasopharyngeal carcinoma is
endemic in South China and Southeast Asia and has a
higher incidence in the developing countries, including
Indonesia [5], [6]. Nasopharyngeal carcinoma is
Indonesia’s most common head-and-neck cancer and
had 19,943 new cases diagnosed in 2020 [7], [8].

Nasopharyngeal carcinoma is sensitive to
radiotherapy and chemotherapy [9]. As a primary
modality in NPC patients, radiotherapy tends to
show good outcomes in early-stage NPC patients

of chemoradiation [10]. Therapy evaluation is done
to assess the tumor response. Several response
criteria can be used; one of them is the Response
Evaluation Criteria in Solid Tumors 1.1 (RECIST 1.1),
which evaluates the anatomical changes in tumor
burden through the size changes in the target lesion.
The RECIST 1.1 criteria categorize tumor response
into four types: Complete response (CR), partial
response (PR), progressive disease (PD), and stable
disease (SD) [11].

In West Java, research on tumor response in
patients with NPC has never been conducted. This study
aims to determine the tumor response in NPC patients
in West Java, Indonesia. The data of the response
therapy are expected to help provide evaluation data
for treatment in NPC patients in West Java.
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Methods

This research was conducted in January 2022
using a descriptive and retrospective bivariate analytic
study design. This study uses secondary data in the
form of a data registry. The sample population was NPC
patients recorded in the Otorhinolaryngology-Head and
Neck Society Head-Neck Surgical Oncology data registry
program for the period of 2016—-2021 at Dr. Hasan Sadikin
General Hospital, Bandung. The sample size of the data
taken in this study is the same as the total population.
Inclusion criteria included NPC patients diagnosed
based on histopathological results and evaluated at least
3 months after therapy, with complete data.

The variables used were age, sex, education
level, clinical stage, type of therapy, and tumor response
in NPC patients to chemoradiation or radiotherapy
alone. The 8" edition of the American Joint Committee
on Cancer Staging (AJCC) standard was used to
determine the disease stage, while the tumor response
was examined using the RECIST 1.1 criteria.

The responses assessment was carried out
using a computed tomography scan measuring the
longest diameter of the non-nodal lesion and the short
axis of the lymph node. Target lesions are all measurable
lesions up to two per organ and five in total, selected on
baseline scan. All other lesions or sites are recorded
as non-target lesions. Measurable lesions were defined
as lesions with a longest diameter 2 10 mm and lymph
nodes with a short axis 2 15 mm.

Followingthe RECIST 1.1 criteria, the outcomes
are then divided into four types of therapy response:
Complete response (CR), partial response (PR),
progressive disease (PD), and stable disease (SD).
Complete response is defined as the disappearance
of all lesions, both target and non-target, except lymph
nodes. All lymph nodes must be < 10 mm short axis.
Partial response is defined as a = 30% decrease in the
sum of the longest diameters of target lesions compared
with baseline. Stable disease is when neither partial
response nor progressive disease occurs. Progressive
disease is defined as 2 20% and =5 mm increase in the
sum of the target lesion measurements compared with
the smallest sum recorded; the appearance of one or
more new lesions; or unequivocal progression of non-
target lesions.

The statistical analysis data were processed
using Microsoft Excel 2016 program for the descriptive
method and the Statistical Package for the Social
Sciences (IBM SPSS) Statistics version 25.0 program
(USA) for the analytical method. Results are displayed
in table form.

Age is numerical data presented with mean,
median, standard deviation, and range, whereas
sex, education, clinical stage, therapy, and response
are categorical data and presented with frequency

and percentage. For numerical data >2, groups of
p-values were tested with the one-way ANOVA test if
the data were normally distributed with the alternative
of the Kruskal-Wallis test if the data were not
normally distributed. For categorical data, the p-value
is calculated using the Chi-squared (x°) test with the
alternative test of Kolmogorov—Smirnov and Fisher’s
exact if the requirements of the x* are not met. The
cutoff significance of p-value is 0.05.

This study was conducted under the ethical
guidelines of the Helsinki Declaration and was
approved by the Padjadjaran University Research
Ethics Commission no. 1025/UN6.KEP/EC/2021 and
permission by the Health Research Ethics Committee
of Hasan Sadikin Hospital LB.02.01/X.2.2.1/790/2022.
The committee waived the requirement for individual
informed consent because the patient medical data and
follow-up data were extracted retrospectively.

Results

There were 447 NPC patients in the
Otorhinolaryngology-Head and Neck Surgery
Department, at Dr. Hasan Sadikin General Hospital,
during 2016-2021. Of those 447, 383 patients met the
inclusion criteria, with a median age of 50 years and age
range 13—-83 years. There were 252 males (65.8%) and
131 female patients (34.2%). The patient’s educational
background consisted of elementary school (17%), junior
high school (17%), high school (57.7%). diploma degree
(2.1%), and bachelor’s degree (4.4%). About 1.8% of
patients did not or had not attended school (Table 1).

Table 1: Characteristics of nasopharyngeal carcinoma patients
undergoing therapy and evaluation of response to therapy
(n = 383)

Variable n =383
Age
Mean + SD 48.82 + 13.353
Median 50.00
Range (minimum—maximum) 13.00-83.00
Sex
Male 252 (65.8)
Female 131 (34.2)
Education
Uneducated 7(1.8)
Primary school 65 (17.0)
Junior high school 65 (17.0)
Senior high school 221 (57.7)
Diploma 8(2.1)
Bachelor 17 (4.4)
Clinical stage
Stage | 6(1.6)
Stage Il 42 (11.0)
Stage Il 68 (17.8)
Stage IVA 212 (55.4)
Stage IVB 55 (14.4)
Therapy
Radiotherapy 5(1.3)
Chemoradiation 378 (98.7)
Response
CR 314 (82.0)
PR 50 (13.1)
PD 11(2.9)
SD 8(2.1)

CR: Complete response, PR: Partial response, PD: Progressive disease, SD: Stable disease, SD: Standard
deviation.
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In clinical staging, NPC patients are dominated
by advanced carcinoma. NPC patients with Stages |
and Il were 6 (1.6%) and 42 (11%) people, respectively,
while the patients who experienced NPC Stages Ill and
IV were 68 (17.8%) and 267 (69.8%), respectively, with
212 patients with IVA and 55 IVB (Table 1). Therefore,
chemoradiation is the most often used therapy due
to the higher number of advanced-stage patients.
All Stages |I-IV patients were given chemoradiation,
whereas five of the six Stage | patients were given
radiotherapy and one is given chemoradiotherapy. In
total, 378 (98.7%) patients received chemoradiation
and 5 (1.3%) received radiation therapy only.

Patients showed various tumor responses.
In total, 314 of 383 patients (82%) achieved CR,
50 patients (13.1%) achieved PR, 11 patients (2.9%)
had PD, and 8 (2.1%) patients had SD. Each response
group showed a different mean, median, and age range.
The variable age was tested using the Kruskal-Wallis
test for the analysis because the data were not normally
distributed. The statistical tests found that the p-value
of the age variable in response groups was greater than
0.05 (p > 0.05). (Table 2). Thus, it can be concluded
that there is no statistically significant difference when
correlating the type of therapy response with the age.

The variables in the sex and education group
were tested using the % test. The statistical tests found
that there was no statistically significant difference
when correlating the type of therapy response with the
sex and education level.

All of the six patients with Stage | disease
exhibit CR. In Stage Il patients, a CR was observed in
37 out of 42 patients (88.1%), a PR in 4 patients (9.5%),
and SD in 1 patient (2.4%). In Stage Ill patients, 64
out of 68 patients revealed CR (94.1%) and 4 patients
(5.9%) showed PR. The response in Stage IVA patients
was CR in 183 out of 212 patients (86.3%), PR in
24 patients (11.3%), PD in 2 patients (0.9%), and SD in
3 patients (1.4%). For patients with Stage IVB, 24 out of
55 patients (43.65%) had CR, 18 patients (32.7%) had
PR, 9 patients (16.4%) had PD, and 4 patients (7.3%)

had SD. With regard to the clinical stage, it was seen
that the response to therapy was significantly correlated
to the clinical stage (p < 0.0001).

Discussion

In this study, the research subjects had an
age range of 13-83 years, with a median age of
50 years. There are more male patients than female
patients, with a ratio of 2:1. This result is similar to a
study conducted by Saputri (2019), showing that NPC
patients in West Java, in general, have a median age of
45 years, and the number of male patients is more than
females with a ratio of 1-2:1 [12]. A different interplay
between environmental, genetic, and viral causes of
NPC may cause a higher age group in this study [13].
The male predominance of NPC patients cannot be
fully explained. Still, it may be caused by differences
in the prevalence of exposure to risk factors such as
smoking and occupational carcinogenic exposure.
Other hypotheses suggest an intrinsic effect, such as
the protective effect of estrogen [14].

Most of the educational background of patients
undergoing therapy and evaluation of response is high
school. It differs from Handayani’'s (2020) research,
where most NPC patients have an elementary school
educational background. The patient's educational
background and socioeconomic conditions can
affect the choice of the patient’'s medical treatment
decisions [15]. Patients may refuse therapy due to a
lack of funds or a fear of the treatment’s side effects and
seek alternative options [16].

This study found that most patients were
diagnosed at clinical Stages Il and IV. Similar results
were found in the study by Adriana who showed 84.9%
of Stage Ill and IV patients, and the study in Ethiopia
showed 86.2%. Studies in endemic areas show 80-90%
of Stage llland IV cases [17], [18]. This could indicate the

Table 2: Bivariate analysis between each of the patient’s characteristics and type of the therapy response

Variable Response p
CR (n=314) PR (n =50) PD (n=11) SD (n=8)
Age
Mean + SD 49.15 + 13.460 47.64 +12.784 45.27 + 15.363 48.25 + 10.660 0.744
Median 50.50 50.00 47.00 46.00
Range (minimum-maximum) 16.00-83.00 13.00-71.00 16.00-66.00 32.00-65.00
Sex
Male 207 (82.1) 33 (13.1) 6 (2.4) 6(2.4) 0.820
Female 107 (81.7) 17 (13.0) 5(3.8) 2(1.5)
Education
Uneducated 5(71.4) 2(28.6) 0 0 0.720
Primary school 50 (76.9) 12 (18.5) 2(3.1) 1(1.5)
Junior high school 54 (83.1) 9(13.8) 2(3.1) 0
Senior high school 183 (82.8) 25 (11.3) 6(2.7) 7(3.2)
Diploma 7 (87.5) 0 1(12.5) 0
Bachelor 15 (88.2) 2(11.8) 0 0
Clinical stage
| 6 (100) 0 0 0 0.0001**
Il 37 (88.1) 4(9.5) 0 1(2.4)
11l 64 (94.1) 4 (5.9) 0 0
IVA 183 (86.3) 24 (11.3) 2(0.9) 3(1.4)
IVB 24 (43.6) 18 (32.7) 9(16.4) 4(7.3)

CR: Complete response, PR: Partial response, PD: Progressive disease, SD: Stable disease, SD: Standard deviation, * Significant at p < 0.05.
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difficulty of early diagnosis due to the vague symptoms
that arise in the early stages [19]. Education programs
on signs and symptoms of early-stage nasopharyngeal
carcinoma are essential so that people can recognize
and come at an earlier stage. In addition, information
about procedures, costs, and health insurance can
persuade people to go to public health care. The fact
that this study takes place in Dr. Hasan Sadikin General
Hospital, Bandung, a top referral hospital in West Java,
may also account for the high number of patients
assigned at Stages Ill and IV.

Most of the patients were given chemoradiation
therapy. The majority of Stage | patients were given
radiotherapy. All patients with Stages II-IVB were given
chemoradiation. This follows the clinical guidelines for NPC
released by the European Society for Medical Oncology
(ESMO) which states that Stage | NPC patients can only
be given radiotherapy. In contrast, Stage |l patients can be
given radiotherapy or chemoradiation. Patients with Stages
Il and IV are advised to receive chemoradiation therapy.
Intensive systemic treatment such as chemoradiation is
needed to treat patients with NPC in Stages Il and IV
due to the predisposition to distant metastases as one of
the primary causes of treatment failure and death in NPC
patients [20]. Various studies also have shown that giving
chemoradiation to NPC patients exhibits a higher survival
rate than giving only radiotherapy [17], [21], [22].

Nasopharyngeal carcinoma patients given
therapy were then evaluated with RECIST 1.1 criteria.
These criteria assess the anatomical changes in tumor
burden through the size changes in the target lesion
and divide the response to therapy into four types: CR,
PR, PD, and SD. Patients in the study showed all four
types of responses, with the majority showing a good
response with CR (82%), followed by PR (31.1%), PD
(2.9%), and SD (2.1%). These results show a higher
CR value compared to the study by Liang (2019), which
only showed 48.1% CR, 48.9% with PR, 2.8% with SD,
and 0.3% with PD [23]. The high CR demonstrates the
high effectiveness of therapy in research subjects.

The association between age, sex, educational
level, and clinical stage with therapy response was
investigated in this study. Each response group showed
a different age result, and both the sex and status of
education groups show variations in response to therapy.
The results found that these three variables had no
statistically significant association with the tumor response
(p > 0.05). On the contrary, the bivariate analysis results
found that the clinical stage has a statistically significant
association with the tumor response (p < 0.0001). Stage
IVB patients have lower CR percentage than patients
with Stage IVA and Stage Ill in advanced NPC.

The same result was found in the research
conducted by Li (2017). About 83.3% of CR patients were
assessed after 3 months of therapy. This study found
that response was not significantly associated with the
age and sex of the patient but significantly affected by
the clinical stage. This may be because age, sex, and

education level do not directly determine the quality of the
tumor or affect the treatment given. For clinical stages,
tumor spread may affect the outcome of therapy response
in NPC patients. This research also found that Stage |
and Il patients had a higher percentage of CR than Stage
Il and IV patients [24], [25]. Peng (2017) also found more
PR in Stages llI-IVB NPC patients with neoadjuvant
chemotherapy and concurrent chemoradiation [26].

The limitation of this study is the lack of
more detailed data regarding the therapy given to
the research subjects, such as the dose and type of
radiotherapy and chemotherapy given. This can provide
a better understanding of the impact of treatment on the
response to the treatment.

Conclusion

Age, sex, and education level have no
significant association with response therapy, while
the clinical stage has a significant association with
response therapy.

Recommendation

The public needs to know the signs and
symptoms early to be treated in the early stages. More
comprehensive data collection in therapy on NPC
patients should be completed for further research.
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