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Increasing Neoadjuvant Chemotherapy in
Nasopharyngeal Carcinoma Patients

Muhtarum Yusuf*, Andri Foris

Department of Otorhinolaryngology Head and Neck Surgery, Faculty of Medicine-Dr. Soetomo Teaching Hospital, Universitas
Airlangga, Surabaya 60131, Indonesia

ABSTRACT
Nasopharyngeal carcinoma (NPC) has radiosensitive and chemosensitive
properties. The lack of radiotherapy devices makes concurrent chemoradiation
difficult in Indonesia. Thus, neoadjuvant chemotherapy is the most commonly
given treatment option as initial management in patients with NPC. This study
determined the profile of patients receiving neoadjuvant chemotherapy. This
study was conducted retrospectively using secondary data derived from medical
records of NPC patients treated at the Inpatient Ward, Dr. Soetomo General
Hospital, Surabaya, Indonesia, from January to December 2018. Among 166 NPC
patients undergoing neoadjuvant chemotherapy, there were 76.51% male and
23.49% female, and mostly were in the age group of 41-50 years. The majority of
patients were with stage IVA NPC and type III histopathology. Most patients
underwent 6 cycles of neoadjuvant chemotherapy. Cisplatin-Paclitaxel was the
most widely used regimen, and 28.31% patients experienced regimen changes
during chemotherapy cycle. The lack of radiotherapy devices causes concurrent
chemoradiation which cannot be given widely to NPC patients and increases the
number of neoadjuvant chemotherapy cycles, while waiting for the radiotherapy
schedule.

Keywords: Nasopharyngeal carcinoma, neoadjuvant chemotherapy,
chemotherapy cycle.
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INTRODUCTION
Nasopharyngeal carcinoma (NPC) is a malignant tumor
arising from epithelial nasopharyngeal mucosa easily
infiltrating local tissues, metastasis, and having rapid tumor
growth (1,2). Factors that play a role in the pathogenesis of
NPC include Epstein Bar virus, genetic susceptibility, and
environment. Epstein Bar virus also may cause gastric cancer
as a coinfection similar to Helicobacter pylori (3,4).
Radiotherapy and chemotherapy are main therapy for tumor
(5). NPC is the one of disease with poor prognosis because of
the position of the tumor adjacent to the skull base and vital
structures (6). NPC also has radiosensitive and
chemosensitive properties. Radiotherapy is the main
therapeutic modality because of the highly radiosensitive
nature of NPC and the location of the tumor which is difficult
for surgery [1]. Single radiotherapy is recommended for
early-stage NPC patients (T1, N0, M0). The incidence of
NPC at an advanced stage is around 70% and has a higher
risk for local recurrence and distant metastases when treated
with radiation alone. The standard therapy for NPC patients
with more advanced stages (T1, N1-3 and T2-T4, all N) is
concurrent chemoradiation with or without adjuvant
chemotherapy (7–9). The lack of radiotherapy devices makes
concurrent chemoradiation difficult in Indonesia in general
and in particular in Dr. Soetomo General Hospital, Surabaya.
Thus, neoadjuvant chemotherapy is the most commonly
given treatment option as initial management in patients with
NPC [2].

Neoadjuvant chemotherapy is receiving a lot of attention
because of its good compliance rate and the effect of early
eradication of micrometastases. Recent clinical trials have
shown that neoadjuvant chemotherapy before concurrent
chemotherapy can significantly improve survival rates,
progression-free survival, and distant metastasis-free survival
in the management of NPC patients with an advanced
locoregional disease [3]. Neoadjuvant chemotherapy
regimens are given up to three times at intervals every 3
weeks (10). Another study also reveals that there is a

significant decrease in viral load detected in the plasma of
NPC patients following therapy (11).

Recording and data collection of NPC patients in Indonesia is
still inadequate and not yet digital, and it is difficult to
compare the results of treatment from several centers in
Indonesia to other countries and include patients in the
chemotherapy protocol in accordance with international
recommendations. Adequate data collection for NPC patients
is considered important (12). There is no data yet on the
management of neoadjuvant chemotherapy in NPC patients
at Dr. Soetomo General Hospital, Surabaya. Thus, this
research was conducted. The objective of this study was to
determine the profile of patients receiving neoadjuvant
chemotherapy at Otorhinolaryngology-Head and Neck
Surgery (ORL-HNS) Department of Dr. Soetomo General
Hospital, Surabaya, Indonesia [4].

METHODS
This study was conducted retrospectively using secondary
data derived from medical records of NPC patients treated at
the Inpatient Ward, Dr. Soetomo General Hospital, Surabaya
from January to December 2018. The study sample was all
medical records of NPC patients who had undergone
neoadjuvant chemotherapy and met the inclusion and
exclusion criteria. The inclusion criteria were NPC patients
who had undergone neoadjuvant chemotherapy with
complete medical record data. The variables studied were sex,
age, stages, histopathology, number of cycles, chemotherapy
regimens and changes of regimens. The age group used was a
10-year interval, and the stage used the tumor node
metastasis (TNM) classification system according to AJCC
7th edition. Meanwhile, histopathology uses WHO criteria.
Data are presented as frequency and percentage and
described descriptively.

RESULTS
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From January to December 2018, 166 NPC patients
underwent neoadjuvant chemotherapy at the Inpatient Ward
ORL-HNS Department, Dr. Soetomo General Hospital,
Surabaya. The demographic profiles of subjects are presented
in Table 1. This study consisted of 127 male patients
(76.51%) and 39 female patients (23.49%). The average age
of patients was 46.78 years, with the youngest age range of
15 years to the oldest of 75 years old. The age group with the
highest incidence of NPC was 41-50 years with 54 patients
(32.53%), followed by the 51-60 years and 31-40 years age
groups. The 11-20-year age group had the lowest incidence
of NPC.

Table 1. Demographic characteristics of subjects

Characteristics Frequency Percentage (%)
Sex
Male 127 76.51
Female 39 23.49

Age
11 – 20 years 3 1.81
21 – 30 years 15 9.04
31 – 40 years 24 14.46
41 – 50 years 54 32.53
51 – 60 years 51 30.72
61 – 70 years 15 9.04
71 – 80 years 4 2.41

Table 2 shows the clinical characteristic of patients. The
majority of patients undergoing neoadjuvant chemotherapy
were patients with stage IVA (39.76%), followed by stages
IVB (28.31%) and III (16.87%). There was no stage 1 in this
study. Most of NPC patients in this study were found with
type III histopathology at 95.18%, followed by type II
(3.61%) and type I (1.2%). Most of the NPC patients in this
study received 6 cycles of neoadjuvant chemotherapy
(39.16%), followed by 3 cycles (19.28%), 5 cycles, and 2
cycles (11.45%).

Table 2. Clinical characteristics of patients

Characteristics Frequency Percentage (%)
Stage
I 0 0
II 17 10.24
III 28 16.87
IVA 66 39.76
IVB 47 28.31
IVC 8 4.82

Histopathology
Type I WHO 2 1.2
Type II WHO 6 3.61
Type III WHO 158 95.18

Cycles
1 17 10.24
2 19 11.45
3 32 19.28
4 14 8.43
5 19 11.45
6 65 39.16

Cisplatin-Paclitaxel is the most used chemotherapy regimen
in this study (56.28%), followed by Carboplatin-Paclitaxel
(30.23%) and 5FU-Cisplatin (7.91%). The Carboplatin-
Docetaxel Regimen was the least used in this study as seen in
Table 3. A total of 47 patients (28.31%) experienced regimen
changes during the neoadjuvant chemotherapy cycle, but
most of patients underwent the same regimen from the
beginning to the end of the chemotherapy cycle (71.69%).

Table 3. Profile of regimen chemotherapy

Variables Frequency Percentage (%)
Regimen
Cisplatin-Paclitaxel 121 56.28
Carboplatin-Paclitaxel 65 30.23
5FU-Cisplatin 17 7.91
Cisplatin-Docetaxel 5 2.33
5FU-Carboplatin 4 1.86
Carboplatin-Docetaxel 3 1.39

Regimen replacement
No 119 71.69
Yes 47 28.31

DISCUSSION
Our findings showed that the most NCP patients were men,
and most of them were in the age group of 41-50 years. The
majority of patients undergoing neoadjuvant chemotherapy
were patients with stage IVA and type III histopathology.
Most patients underwent 6 cycles of neoadjuvant
chemotherapy, and the most widely used chemotherapy
regimen was Cisplatin-Paclitaxel. The additional cycles of
chemotherapy can be caused by the lack of radiotherapy
devices, so patients must undergo additional neoadjuvant
chemotherapy regimen while waiting for radiotherapy
schedule.

The present study are consistent with study conducted in
Guangzhou in 2014 consisting of 3399 men (73.4%) and
1231 women (26.6%) with the most frequent age group being
40-49 years (32.8%) and 50-59 years (25.6%) (13). Another
study in 1121 NPC patients consisted of 789 men (70.4%)
and 332 women (29.6%) with a peak incidence at the age of
40-49 years and more than 80% of patients diagnosed at the
age of 30-59 years (12). This is consistent with reports in
some literature stating that the incidence of NPC in men is
two to three times higher than women. Differences between
men and women may be due to differences in lifestyle (e.g.
tobacco consumption) and biological factors (14). The lower
incidence of NPC in women may also be influenced by the
protective effect of the hormone estrogen (15).

The most age groups of NPC patients in this study were 41-
50 years and 51-60 years. These results are following several
studies reporting incidents in high-risk populations increased
in the age group 40-49 years and 50-59 years (16,17). This is
because NPC patients in high-risk populations are exposed to
carcinogenic substances in the early stages of life.
Nasopharyngeal carcinoma takes several decades to develop
malignant cells. Thus, carcinogenic exposure in early life
may have a significant effect. In low-risk populations, the
incidence of NPC increases consistently with age (13,15).

The majority of patients undergoing neoadjuvant
chemotherapy were patients with stage IVA, followed by
stages IVB and III. The same results were reported by study
in Jakarta in 2012 discovering that people with NPC in
Indonesia tended to be diagnosed at an advanced stage (12).
These results are slightly different from studies conducted in
Guangzhou in 2014 and Seoul in 2015 showing the largest
group with stage III, followed by stage IV (7,13,18).
Differences in results with research abroad may be due to
differences in the level of knowledge, social economy, and
community behavior.

Most of NPC patients in this study were found with type III
histopathology, followed by type II and type I. This is
consistent with research conducted in Jakarta in 2012 (12)
and Guangzhou in 2014 (13) showing that type III
histopathology was most prevalent in the Southeast Asian
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region and other high-risk areas. Types II and III have a
higher sensitivity to chemotherapy than type I so that it can
be used in therapeutic strategies and prediction of response to
treatment. Type III has an incidence of up to 92% in endemic
areas and is associated with Epstein Barr virus (EBV)
infection in more than 90% of cases. The relationship
between EBV infection and low differentiation of squamous
cells or glands shows specific differentiation of NPC cells in
support of latent EBV infection (19,20).

The majority of NPC patients in this study were given 6
cycles of neoadjuvant chemotherapy. This is not following
the recommendations of neoadjuvant chemotherapy regimens
in various literature suggesting 3 cycles of chemotherapy at
intervals of 3 weeks before being given concurrent
chemoradiation. As many as 28.31% of patients experienced
a change of regimen during the chemotherapy cycle because,
among other things, the previous regimen do not provide a
satisfactory response; there are side effects of chemotherapy
drugs and impaired kidney function due to cisplatin (8,18).

Cisplatin-Paclitaxel was the most widely used chemotherapy
regimen in this study. This is different from the
recommendations from some literature using 5FU-Cisplatin
as first-line therapy for neoadjuvant chemotherapy (9,21).
The choice of the Cisplatin-Paclitaxel regimen as first-line
therapy is due to the lack of facilities and infrastructure in the
inpatient ward, considering the 5FU-Cisplatin regimen
requires a longer inpatient compared to the Cisplatin-
Paclitaxel regimen with shorter stays. NCCN
recommendations for NPC stage I patients are given
definitive radiotherapy in the nasopharynx and elective
radiotherapy in the neck area, while the treatment options in
stages II-IV are concurrent chemoradiation followed by
adjuvant chemotherapy, neoadjuvant chemotherapy followed
by concurrent chemoradiation and concurrent chemoradiation.
Several chemotherapy drug regimens can be used, including
cisplatin, carboplatin, paclitaxel, docetaxel, 5-FU and
epirubicin (7).

The overall results of advanced NPC treatment have not been
satisfied with a 5-year survival rate of around 53-80% for
stage III and 28-61% for stage IV. Several studies have
examined neoadjuvant, concurrent, and adjuvant
chemotherapy. Clinical trials, meta-analyses, and systematic
reviews indicate concurrent chemoradiation to be most
effective in the management of NPC. Cisplatin-based
chemotherapy together with radiotherapy is now the standard
therapy for stage II-IVB NPC (21). However, the lack of
facilities and infrastructure at Dr. Soetomo General Hospital,
Surabaya, is not yet possible to do concurrent chemoradiation
in NPC patients. Management given to NPC patients at Dr.
Soetomo General Hospital, Surabaya, is neoadjuvant
chemotherapy followed by radiotherapy only and can be
followed by adjuvant chemotherapy or radiotherapy
administration followed by adjuvant chemotherapy.

The benefits of neoadjuvant chemotherapy before concurrent
chemoradiation have been widely studied. Neoadjuvant
chemotherapy is believed to be superior to adjuvant
chemotherapy in several theoretical aspects: (1) higher
compliance to all chemotherapy regimens; (2) chemotherapy
drug penetration into tumor tissue may decrease due to
decreased circulation after radiotherapy; and (3) neoadjuvant
chemotherapy can kill micrometastases before definitive
local treatment (18). A meta-analysis study showed that
neoadjuvant chemotherapy followed by concurrent
chemoradiation or radiotherapy alone can improve overall
survival rates and progression-free survival in advanced NPC
patients compared to concurrent chemoradiation or
radiotherapy alone (22).

The interval between neoadjuvant chemotherapy and
radiotherapy also influences treatment outcomes related to
overall survival and progression-free survival. Research
conducted on 239 NPC patients with advanced locoregional
spread found that the shorter the interval between
neoadjuvant chemotherapy and radiotherapy, the better the
overall prognosis associated with overall survival, failure-
free survival, and distant failure-free survival rate (23).
Another study involved in 668 patients found that intervals of
more than 30 days between neoadjuvant chemotherapy and
radiotherapy were associated with a high risk of distant
failure and overall survival prognosis, especially for high N
category patients (24-28).

NPC patients who received neoadjuvant chemotherapy and
concurrent chemoradiation also had an increased risk of
locoregional recurrence compared to those who received
concurrent chemoradiation and adjuvant chemotherapy. This
is caused by the severe side effects of neoadjuvant
chemotherapy so that it can delay concurrent chemoradiation.
The results of a meta-analysis showed that neoadjuvant
chemotherapy is associated with an increased risk of
hematological side effects, including leukopenia and
thrombocytopenia. These acute side effects can be treated by
giving growth factors (12).

CONCLUSION
Nasopharyngeal carcinoma was more common in men and
the age group of 41-50 years. The majority of patients
undergoing neoadjuvant chemotherapy were patients with
stage IVA and type III histopathology. Most patients
received 6 cycles of neoadjuvant chemotherapy, and
Cisplatin-Paclitaxel was the most widely used chemotherapy
regimen. The lack of radiotherapy devices causes concurrent
chemoradiation to not be given widely to nasopharyngeal
carcinoma patients and increases the number of neoadjuvant
chemotherapy cycles while waiting for the radiotherapy
schedule.
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