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Abstract. The aim of the present study was to evaluate the effi-
cacy and safety of a neoadjuvant gemcitabine and nedaplatin
chemotherapy regimen, followed by concurrent chemoradio-
therapy or radiotherapy alone, in locoregionally advanced
nasopharyngeal carcinoma (NPC). Eighty-six patients with
stage 111, IVA or IVB NPC, who received neoadjuvant chemo-
therapy [gemcitabine, 1,000 mg/m? on day 1 (d1) and d5;
nedaplatin, 25 mg/m? on d 1-3] every 3 weeks for at least two
cycles, followed by intensity-modulated radiotherapy every
3 weeks, with or without concurrent nedaplatin (25 mg/m?,
d1-3) between September 2010 and December 2013, were
retrospectively analyzed. By comparing pretreatment and
post-treatment MRI images, it was shown that seven patients
achieved a complete response (8.5%), while 66 achieved a
partial response (80.5%), following completion of neoadjuvant
chemotherapy (combined response rate, 89.0%). Grade 3-4
toxicities following neoadjuvant chemotherapy included
neutropenia (29.1%), leukopenia (11.6%), liver dysfunction
(9.3%), thrombocytopenia (9.3%) and nausea/vomiting (8.1%).
The median follow-up was 18 months (range, 5-44 months).
The 2-year relapse-free survival, distant metastasis-free
survival, progression-free survival and overall survival rates
were 96.6, 85.4, 83.3 and 96.1%, respectively. Compared with
alternative neoadjuvant chemotherapy regimens in combina-
tion with radiotherapy or concurrent chemoradiotherapy, the
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present gemcitabine and nedaplatin did not provide additional
survival benefit and led to a higher frequency of liver dysfunc-
tion. Therefore, neoadjuvant gemcitabine and nedaplatin
should be used with caution in locoregionally advanced NPC.

Introduction

Nasopharyngeal carcinoma (NPC) is a squamous cell
malignancy that is common in South East Asia, particularly
in Southern China (1). The Epstein-Barr virus infection is
strongly associated with the development of NPC in endemic
and non-endemic areas (2,3). Globally, NPC accounted for an
estimated 84,400 incident cases, and was the cause of 51,600
mortalities in 2008 (4). The majority of patients (75-90%) with
NPC, present with locoregionally advanced disease, frequently
with cervical node metastases (5,6). Despite improvements in
radiotherapy technology, such as intensity-modulated radio-
therapy (IMRT), the 5 year overall survival (OS) rate for
patients with locally advanced NPC treated by radiotherapy
alone is <50% (7,8), with local recurrence and distant metas-
tasis the most common patterns of failure (8).

Concurrent chemoradiotherapy (CCRT) is frequently used,
with the aim of reducing local recurrence and distant metas-
tasis in a range of tumor types. CCRT that is based on cisplatin
(CDDP)-containing regimes, is the current standard therapy
for locally advanced NPC (9,10). Whilst this approach has
improved the 3 year OS and disease-free survival (DFS) rates
to ~80% and 70%, respectively (9-14), patients remain at a
high risk of developing distant metastases following treatment
(15-19% for all patients) (15-17), and CCRT is insufficient for
patients with extensive nodal disease or bulky tumors.

A number of recent studies have been performed in order to
evaluate the efficacy of neoadjuvant chemotherapy (NACT), or
adjuvant chemotherapy in combination with CCRT, in the treat-
ment of locoregionally advanced NPC. However, the majority of
these studies failed to demonstrate that adjuvant chemotherapy or
NACT significantly reduced locoregional recurrence or distant
metastasis, and the improvements in OS were minimal (8,18,19).
Only a small number of studies have reported that NACT
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improves OS in NPC. In 2009, Hui et al (20) reported a 3-year
OS rate of 94.1% for the neoadjuvant arm, compared with 67.7%
for the concurrent CDDP-radiotherapy alone arm. Recently, a
meta-analysis conducted by OuYang et al (21), indicated that
NACT provided an absolute overall survival gain of 5.13%
and also significantly reduced the rate of distant metastasis at
3 years. However, no reduction in the locoregional recurrence
rate was observed (21). Therefore, the value of NACT in locore-
gionally advanced NPC remains uncertain.

Gemcitabine (GEM) is a novel nucleoside antimetabolite
that inhibits DNA synthesis. GEM-containing regimens have
demonstrated tolerable toxicity profiles and encouraging
efficacy in bladder cancer, breast cancer, non-small cell lung
cancer and pancreatic cancer (22). GEM-based regimens are
also commonly used in metastatic and recurrent NPC (23-25),
and exhibit a moderately high activity with tolerable toxicity
profiles in patients with NPC who are resistant to CDDP (26).
CDDP is an important component of chemotherapy regimens
for NPC. However, CDDP commonly induces kidney dysfunc-
tion and nausea/vomiting. Due to the risk of renal damage
and digestive tract disorders following treatment with this
agent, Kurita et al (27) developed nedaplatin (NDP), a novel
platinum complex with a different molecular structure but
similar mechanism of action to that of CDDP, which is associ-
ated with a lower frequency of digestive symptoms and renal
toxicity. Additionally, NDP has been shown to be as effective,
or more effective, than CDDP in the treatment of head and
neck cancers (28), and the combination of NDP with GEM,
synergistically inhibited the growth of human lung cancer
cells in a xenograft model (29).

Relatively few studies (30-33) have examined the efficacy
and toxicity profile of CDDP-GEM (GP regimen) or carbo-
platin (CBP)-GEM (GC regimen) as NACT, or during CCRT
in locoregionally advanced NPC. These regimens exhibited
good efficacy and tolerable toxicity profiles. However, they
failed to significantly improve OS compared with neoadjuvant
docetaxel + CDDP + 5-FU (5-fluorouracil; TPF regimen)
or neoadjuvant docetaxel + CDDP (TP regimen) (34-36).
However, compared with other regimes, such as neoadjuvant
TP or neoadjuvant TPF, the benefits of the GP regimen remain
unclear, as the majority of studies had a relatively short
follow-up time and small sample size (32-38).

To date, the efficacy and toxicity of neoadjuvant GEM + NDP
followed by radiotherapy or CCRT has not been evaluated
in locoregionally advanced NPC. It was hypothesized that a
neoadjuvant GEM + NDP regimen would result in an improved
prognosis with lower toxicity. Therefore, a retrospective analysis
was performed in order to examine the treatment-related
toxicities and efficacy of neoadjuvant GEM + NDP, followed by
radiotherapy or CCRT with NDP, in patients with locoregion-
ally advanced NPC.

Patients and methods

Patients. The following enrollment criteria were used:
Stage III-IVB NPC [according to the 2010 American Joint
Committee on Cancer (AJCC) staging system for NPC] (39),
without distant metastasis; availability of complete medical
data (including gender, age and blood type); patients were
treated with definitive intent; adequate hematological, renal and
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hepatic function; and a Karnofsky Score =70 (40). This study
was approved by the Research Ethics Committee of Zhejiang
Cancer Hospital (Hangzhou, China) and was performed in
accordance with the Helsinki Declaration of 1975 (and 1983
revision). All patients provided written informed consent.

Pretreatment evaluation. Prior to treatment, all patients under-
went a complete physical examination and medical history
review, including nasopharyngoscopy and biopsy, full blood
count, comprehensive serum chemistry profile, chest X-ray or
computed tomography (CT), electrocardiogram, echocardiog-
raphy (if necessary), ultrasonography of the abdomen, bone
scan (N2/3 patients) and a magnetic resonance imaging (MRI)
scan of the nasopharynx and neck.

Chemotherapy. The neoadjuvant GEM + NDP regimen,
comprised GEM [1,000 mg/m?, 30 min, on day (d)l and d5,
every 3 weeks] and NDP (25 mg/m?, 60 min, on d1-3, every
3 weeks) prior to the administration of radiotherapy. All
patients completed at least two cycles of NACT. If necessary,
the dose was modified according to interim toxicity effects
and the nadir blood counts during the preceding cycle. If
the platelet count decreased to <25,000/ml or the leukocyte
count decreased to <1,000/ml, the doses of NDP and GEM
were reduced by 25% in the subsequent cycle.

During CCRT, NDP was administered every 3 weeks
at a dose of 25 mg/m? by intravenous infusion on d1-3, and
given ~60 min prior to radiation. The decision to administer
adjuvant chemotherapy and the regimen selected, were based
on the tumor response to the preceding treatment, risk factors
for recurrence (bulky or extensive nodal disease), in addition
to the patient's general condition, full blood count, and hepatic
and renal function. The adjuvant chemotherapy regimens
included NDP/tegafur (PF), CBP/GEM (GC), and NDP/GEM
(GP). For the PF regimen, NDP and tegafur were adminis-
tered every 3 weeks at a dose of 25 mg/m?* and 600 mg/m?,
respectively, by intravenous administration for 60 min on d1-3.
For the GC regimen, CBP was administered every 3 weeks
at a dose of 275 mg/m? by intravenous infusion for 60 min
on dI and GEM was administered every 3 weeks at a dose of
800 mg/m? by intravenous infusion for 30 min on d1 and 5.
For the GP regimen, NDP was administered every 3 weeks
at a dose of 25 mg/m? by intravenous infusion for 60 min on
d1-3 and GEM was administered every 3 weeks at a dose of
800 mg/m?by intravenous infusion for 30 min on dI and 5.

Radiotherapy. Patients received IMRT using a 6 MV X-ray.
The gross tumor volume (GTV) included the primary tumor,
and involved lymph nodes observed on clinical and imaging
examinations. The clinical target volume (CTV) included
the entire nasopharyngeal cavity, the anterior third of the
clivus, pterygoid plates, parapharyngeal space, inferior
sphenoid sinus, posterior third of the nasal cavity and maxil-
lary sinus, and the drainage of the upper neck (levels II, III
and Va) in NO disease. In N1-N3 disease, levels IV and Vb
were also included. A total dose of 69 Gy in 30 fractions
over 6 weeks, was prescribed to the planning target volume
of the primary tumor (PTVg), defined as the GTV with a
0.3-0.5 cm margin. A total dose of 63 Gy in 30 fractions
over 6 weeks, was prescribed to the planning target volume
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of the metastatic nodes (PTVnd) defined as the GTVnd with
a 0.3-0.5 cm margin. The PTV60 (high-risk clinical target
volume) was defined as the CTV and a 0.3-0.5 cm margin,
and was prescribed a dose of 60 Gy over 30 fractions. The
PTV54 (low-risk clinical target volume) was prescribed a
dose of 54 Gy over 30 fractions. In T3 and T4 disease, the
aim was to cover the entire clivus and sphenoid sinus. All
patients received one fraction daily, for 5 days each week.

Response to treatment, follow-up and adverse affects. The
primary endpoint of the present study was the response
rate (RR). The secondary endpoints were treatment-related
toxicities and the rates of progression-free survival (PES),
relapse-free survival (RFS), distant metastasis-free survival
(DMEFS) and OS. Following each cycle of NACT, patients
underwent a complete physical examination, their general
condition and symptoms were reviewed, and a full blood
count and comprehensive serum chemistry profile test were
performed. At the end of the NACT and radiotherapy, a
follow-up MRI was performed to evaluate the tumor response
to treatment. At the completion of all therapy, a compre-
hensive scan, including chest CT, and ultrasonography or
intensive CT of the abdomen, were performed in addition to
the aforementioned examinations. Tumor response following
NACT, and radiotherapy or CCRT, was evaluated according to
the Response Evaluation Criteria in Solid Tumors (RECIST)
criteria (41). Treatment-related toxicities were graded using
the National Cancer Institute - Common Toxicity Criteria
Version 3.0 (42).

Outpatient check-ups were the primary follow-up method.
Clinical examination, full blood count, comprehensive serum
chemistry profiles, MRI, and intensive CT, abdominal ultra-
sonography or nasopharyngoscopy, were performed every
3 months for the first two years following treatment, and every
6 months thereafter while patients were alive. Bone scans were
performed when bone metastases were suspected. Other tests
were conducted at the discretion of the treating physician.

Statistical analysis. RFS and DMFS were defined as the
interval from the date of pathological diagnosis to the date of
diagnosis of relapse or distant metastasis. PFS was defined as
relapse or metastasis following the completion of all treatment.
OS was defined as the interval from the date of pathological
diagnosis to the date of death or the last known date alive.
Associations between clinicopathological features and tumor
response were analyzed using the Pearson y? test of inde-
pendence. The Kaplan-Meier method was used to calculate
survival rates.

Results

Patients. Between September 2010 and December 2013, a total
of 99 patients with locoregionally advanced NPC received
neoadjuvant GEM + NDP at Zhejiang Cancer Hospital. Thir-
teen patients, who refused additional cycles of NACT after the
first course, were excluded from further analysis. The primary
reasons for refusal were treatment-related toxicities, including
grade 3-4 neutropenia (6 patients) and grade 3-4 thrombocy-
topenia (5 patients), as well as cost (2 patients). The remaining
86 patients were included.
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Table I. Chemotherapy delivery.

Number of

Chemotherapy patients (%)

Neoadjuvant chemotherapy (GEM + NDP)

Two courses 73 (84.9)
Three courses 12 (14.0)
Four courses 1(1.2)
25% dose reduction 4 4.7)
Concurrent chemotherapy (NDP d1-3)
None 17 (19.8)
One course 50 (58.1)
Two courses 19 (22.1)
Adjuvant chemotherapy
None 26 (30.2)
One course 40 (46.5)
Two courses 20 (23.3)

GEM, gemcitabine; NDP, nedaplatin; d, day.

Sixty-three (73.3%) of the 86 patients were male, and the
median patient age was 55 years (range, 17-77). According
to the World Health Organization (WHO) histological
classification (43), 84 (97.6%) of the patients had WHO
type II disease, while 2 patients (2.3%) had type 1 disease.
According to the 2010 edition of the AJCC staging system for
NPC, 58 (67.4%) patients had Stage III disease, 21 (24.4%)
had Stage I'VA disease and 7 (8.1%) had Stage IVB disease.

Table Il summarizes the tumor responses following
NACT and radiotherapy, and their association with the clini-
copathological characteristics of the patients. No significant
correlation was detected between any of the clinicopatho-
logical parameters and the rate of complete remission (CR)
or partial remission (PR) following NACT, or the rate of CR
following radiotherapy.

Efficacy and survival. Tumor response following NACT was
evaluated in 82 patients (Table I1T), while toxicity was evalu-
ated in all 86 patients (Table IV). Tumor response was not
evaluated in the 4 (4.9%) patients, who refused a CT or MRI
scan following NACT. All response outcomes are based on
clinical examination, and CT or MRI of the nasopharynx and
neck at the end of NACT and 3 months after radiotherapy.
According to the RECIST criteria, responses were classified
as CR, PR, stable disease (SD) or progressive disease (PD).

The combined response rate for the primary tumor
and metastatic nodes following NACT was 89.0% (73/82).
The CR and PR rates were 8.5% (7/82) and 80.5% (66/82),
respectively. Eight (9.8%) patients had SD and one patient
(1.2%) developed PD. The combined response rate for the
primary tumor and metastatic nodes three months after the
completion of radiotherapy was 94.2% (81/86). The CR and
PR rates were 61.6% (53/86) and 32.6% (28/86), respectively.
Five (5.8%) patients had SD and none developed PD.

During the median follow-up period of 18 months
(range, 5-44 months), 1 patient (1/86; 1.2%) developed local
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Table II. Tumor response and association with clinicopathological characteristics.

CR+PR SD+PD CR PR+SD+PD
Characteristic following NACT following NACT  P-value following RT following RT P-value
Age (years), n 1.000 0.959
=55 37 4 27 17
<55 36 5 26 16
Gender, n 0.420 0.556
Male 51 8 40 23
Female 22 1 13 10
Blood type, n - -
A 25 4 22 8
B 17 2 11 9
AB 9 1 6 4
(0] 22 2 13 12
T stage, n 1.000 1.000
T1+T2 27 3 20 12
T3+T4 46 6 33 21
N stage, n 0.762 1.000
NO+N1 9 2 8 5
N2+N3 64 7 45 28
Overall stage, n 0.624 0.286
I 51 5 38 20
IVA and IVB 22 4 15 13
Smoker, n 0.236 0.127
No 44 3 33 15
Yes 29 6 20 18
Alcohol consumption, n 0.815 0.557
No 48 5 32 22
Yes 25 4 21 11
NACT courses, n 0.944 1.000
2 62 7 45 28
3-4 11 2 8 5

CR, complete remission; PR, partial remission; SD, stable disease; PD, progressive disease; NACT, neoadjuvant chemotherapy; RT, radiotherapy.

Table III. Tumor response following NACT and RT (intention-to-treat analysis).

Response of Response of Response of primary

Number of patients primary tumor (%) nodes (%) tumor and nodes (%)
Following NACT (n=82)

Complete response 11 (13.4) 29 (354) 7 (8.5)

Partial response 67 (81.7) 45 (54.9) 66 (80.5)

Stable disease 449 7 (8.5) 8(9.8)

Progressive disease 0 (0.0) 1(1.2) 1(1.2)
Following radiotherapy (n=86)

Complete response 62 (72.1) 68 (79.1) 53 (61.6)

Partial response 21 (24 .4) 15(17.4) 28 (32.6)

Stable disease 33.5) 3(3.5) 5(5.8)

Progressive disease 0(0.0) 0(0.0) 0(0.0)

NACT, neoadjuvant chemotherapy; RT, radiotherapy.
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Table IV. Acute toxicities following NACT and RT.

NACT RT
Toxicity Grade 1-2 (%) Grade 3-4 (%) Grade 1-2 (%) Grade 3-4 (%)
Hematological
Leukopenia 61 (70.9) 10 (11.6) 49 (57.0) 6(7.0)
Neutropenia 42 (48.8) 25 (29.1) 25(29.1) 6(7.0)
Neutropenia fever 2(2.3) 0(0.0) 1(1.2) 0(0.0)
Thrombocytopenia 20 (23.3) 8(9.3) 29 (33.7) 6(7.0)
Anemia 59 (68.6) 3(3.5) 54 (56.3) 2(2.3)
Non-hematological
Liver dysfunction 50 (58.1) 8(9.3) 15 (22.7) 2(2.3)
Kidney dysfunction 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Diarrhea 2(2.3) 0(0.0) 1(1.2) 0(0.0)
Rash 12 (14.0) 0(0.0) 5(5.8) 0(0.0)
Nausea/vomiting 35 (40.7) 7(8.1) 41 (47.7) 10 (11.6)
Neurotoxicity 8(9.3) 0(0.0) 10 (11.6) 0(0.0)
Oropharyngeal 6(7.0) 0(0.0) 76 (83.7) 14 (16.3)
Mucositis
Hearing loss 33.5) 0(0.0) 2(2.3) 0(0.0)
Radiodermatitis N/A N/A 15 (22.7) 4.4.7)

NACT, neoadjuvant chemotherapy; RT, radiotherapy; N/A, not applicable.

recurrence, while 9 (10.5%) developed distant metastasis,
including 1 patient with nodal and distant metastasis (Table V).

Table V. Incidence and sites of recurrent disease.

Four patients did not survive the follow-up period; three due to ~ Site of Number of patients (%)
their cancer and one due to unknown causes. The 2-year RFS,  recurrence (n=86)
DMES, PFS and OS rates for the whole group were 96.6, 85.4,
83.3 and 96.1%, respectively (Fig. 1). Local only 1
Distant only 9
Treatment-related toxicities. Overall, the toxicity of neoadju-  Lung 4
vant GEM + NDP was acceptable. A total of 73/86 (84.9%) Bone 3
patients completed two courses of NACT, 12 (14.0%)  Stomach 1
completed three courses and 1 (1.2%) completed four courses.  Nodal and liver 1

Four patients (4.9%) received a 25% dose reduction due to
treatment-related toxicity. As shown in Table IV, the most
commonly observed grade 3-4 hematological and non-hema-
tological adverse events following NACT were neutropenia
(25 patients; 29.1%) and liver dysfunction (8 patients; 9.3%),
respectively. Two (2.3%) of the patients with neutropenia
had fever. Other common severe (grade 3-4) adverse events
included leukopenia (10 patients, 11.6%), thrombocytopenia
(8 patients, 9.3%), nausea/vomiting (7 patients; 8.1%) and
anemia (3 patients, 3.5%). No grade 5 toxicities were observed.

All 86 patients completed radiotherapy. Additionally,
50 patients (58.1%) completed one course of CCRT (NDP,
d1-3, every three weeks), 19 (22.1%) completed two courses of
CCRT and 17 (19.8%) did not receive CCRT. Of the 17 patients
who did not receive CCRT, 6 patients experienced grade 3-4
neutropenia and one patient experienced grade 3-4 thrombo-
cytopenia during radiotherapy. Two patients refused CCRT
due to poor appetite and fatigue during radiotherapy, and
5 patients refused CCRT as they experienced grade 3-4 neutro-
penia (2 patients), grade 3-4 thrombocytopenia (1 patient) or

grade 2-3 liver dysfunction (2 patients) during NACT, although
these patients did not experience grade 3-4 toxicities during
radiotherapy. The remaining 3 patients refused CCRT for
economic reasons.

Of the 50 patients who received only one course of
CCRT, 13 patients experienced grade 2-4 thrombocytopenia,
4 patients experienced grade 3-4 neutropenia or leukopenia,
and 3 patients experienced grade 2-3 liver dysfunction during
radiotherapy. Of these 50 patients, 3 refused additional cycles
of CCRT due to oropharyngeal mucositis, 2 patients due to poor
appetite and fatigue, and 1 due to unexplained hyperpyrexia.
Thirteen patients refused additional cycles of CCRT as they
experienced grade 3-4 neutropenia or leukopenia (11 patients),
grade 3-4 thrombocytopenia (3 patients), or grade 2-3 liver
dysfunction (2 patients) during NACT, although these patients
did not develop grade 3-4 toxicity during radiotherapy. Eleven
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Table VI. Comparison of tumor response following neoadjuvant chemotherapy in different studies.

CR rate (%) PR rate (%) RR rate (%)
Study Primary Nodes Primary Nodes Primary Nodes
Present study (NDP + GEM) 134 354 81.7 549 95.1 90.3
Lim et al (30) (CBP + GEM) 222 11.1 55.6 48.1 77.8 59.2
He et al (33) (CDDP + GEM) 34 55 89
Yau et al (32) (CDDP + GEM) 49 46 46 46 95 92

NDP, nedaplatin; GEM, gemcitabine; CBP, carboplatin; CDDP, cisplatin; CR, complete remission; PR, partial remission; RR, response rate.

Table VII. Comparison of survival rates following neoadjuvant chemotherapy in different studies.

Study RFS (%)

MFS (%)

PFS (%)

0S (%)

Present study (NDP + GEM) 96.6 (2-year)
Du et al (37) (Docetaxel + CDDP + 5-FU) 96.6 (2-year)
Zheng et al (28) (5-FU + NDP) -

Yau et al (32) (CDDP + GEM) 78.0 (3-year)
He et al (33) (CDDP + GEM) 94.9 (3-year)
Kong et al (38) (Docetaxel + CDDP + 5-FU) 100 (3-year)
Ekenel et al (36) (Docetaxel + CDDP)

Zhong et al (35) (Docetaxel + CDDP)

Lim et al (30) (CBP + GEM) 92.9 (3-year)

85.5 (2-year)

83.3 (2-year)

96.1 (2-year)

93.3 (2-year) 89.9 (2-year) 98.3 (2-year)
- 75.0 (2-year) 88.5 (2-year)
76.0 (3-year) 63.0 (3-year) 76.0 (3-year)

86.2 (3-year)
88.0 (3-year)

89.1 (3-year)

85.1 (3-year)
84.7 (3-year)
72.7 (3-year)
82.1 (3-year)

87.7 (3-year)
90.2 (3-year)
94.9 (3-year)
94.1 (3-year)
89.3 (3-year)

NDP, nedaplatin; GEM, gemcitabine; CBP, carboplatin; CDDP, cisplatin; 5-FU, 5-fluorouracil; RFS, recurrence-free survival; MFS, metas-

tasis-free survival; PFS, progression-free survival; OS, overall survival.
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Figure 1. Survival curves for 86 patients with locoregionally-advanced nasopharyngeal carcinoma following neoadjuvant gemcitabine + nedaplatin and radio-
therapy or concurrent chemoradiatherapy. (A) Relapse-free survival; (B) distant metastasis-free survival; (C) progression-free survival; (D) overall survival.

patients refused a second course of CCRT as they were
concerned about the side effects associated with additional

chemotherapy. The treatment-related toxicities associated with
CCRT are summarized in Table I'V.
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Discussion

Clinical response and outcome. Compared with the
CBP + GEM or CDDP + GEM regimens, neoadjuvant
GEM + NDP exhibited a similar efficacy in the treatment
of locoregionally advanced NPC. As shown in Table VI,
neoadjuvant GEM + NDP resulted in a higher primary site
response rate (RR; 95.1%) compared with CBP + GEM
(77.8%) (30), and similar a RR to CDDP + GEM (95%) (25).
Additionally, neoadjuvant GEM + NDP achieved a similar
nodal RR (90.3%) to CDDP + GEM (92%) (32), and markedly
higher nodal RR than CBP + GEM (59.2%) (30). The primary
reason for the large differences between the present results
and those of Lim ef al (30) is that 5/27 patients in the latter
study exhibited SD, resulting in a low RR. In addition, each
of these studies employed different chemotherapy regimens
and drug-delivery methods, and the evaluation methods also
varied. For example, the current study defined small nodes
with no blood flow signals or unenhanced nodes on MRI as
CR, while Lim ez al (30) may have classified these features
as PR, using the modified RECIST 1.0 criteria. Additionally,
Yau et al (32) reported a higher CR rate for the primary site
compared with the present study (49% vs. 13.4%). However,
Yau et al evaluated tumor response using endoscopy and
clinical examinations, which have a low accuracy for this
purpose, whereas the current study used CT or MRI.

Due to the short median follow-up period, only 2-year
survival rates were calculated in the present study. As shown
in Table VII, the 2-year survival rates achieved using neoad-
juvant GEM + NDP were similar to the 3-year survival rates
reported for CDDP + GEM by He ef al (33) and superior to
those reported by Yau er al (32). However, all of the patients
in the latter study had stage IV (A or B) disease, which may
indicate that in terms of survival outcomes, GEM + NDP
is inferior to CDDP + GEM. However, it should be noted
that all of the studies described used relatively small sample
sizes. One possible reason to explain why the GEM + NDP
regimen resulted in poorer survival outcomes is that only 19
patients (22.1%) in the present study completed two courses
of CCRT (NDP 25 mg/m? d1-3, every 3 weeks), while 34
patients (92%) patients completed two or more courses of
CCRT (CDDP 100 mg/m? on dl, every 3 weeks) in the study
conducted by Yau et al (32). Secondly, only 8.5% of patients
achieved CR (in both the primary tumor and nodes) in the
current study, while 34 to 46% of patients achieved a CR in
the other studies (32-33). The GEM + NDP regimen was also
inferior to the CBP + GEM, docetaxel + CDDP + 5-FU, and
docetaxel + CDDP regimens (30,34-38), perhaps for similar
reasons. Neoadjuvant GEM + NDP did not appear to provide
any additional benefit compared with the outcomes of CCRT
with CDDP-containing regimens, which were reported by
Al-Sarraf et al (3-year PFS and OS rates of ~69 and 76%,
respectively) (14) and Wee et al (3-year PFS and OS rates of
~70 and 80%, respectively) (11). Therefore, the present study
indicates that the neoadjuvant GEM + NDP regime does not
significantly improve any survival outcome compared with
radiotherapy or CCRT with alternative CDDP-containing
neoadjuvant regimens in locoregionally advanced NPC.

Of the 86 patients with locoregionally advanced NPC
who received NACT in the present study, 4 patients (4.9%)
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received a 25% dose reduction due to treatment-related toxic-
ities. In terms of hematological toxicities following NACT,
GEM + NDP resulted in a higher frequency of grade 3-4
neutropenia (29.1 vs. 14%) and a similar frequency of grade
3-4 anemia (3.5 vs. 4%), compared with CBP+GEM (30).
In terms of non-hematological toxicities following NACT,
GEM + NDP resulted in a higher frequency of liver dysfunc-
tion (67.4 vs. 4%) and nausea/vomiting (48.8 vs. 7%),
compared with CBP+GEM (30).

In terms of hematological toxicities following NACT,
GEM + NDP resulted in a higher frequency of grade 3-4
leukopenia (11.6 vs. 6%) and a similar frequency of
grade 3-4 thrombocytopenia (9.3 vs. 9%) compared with
CDDP + GEM (33). However, Yau et al (32) reported that
19/37 (52%) patients developed grade 3-4 neutropenia
following neoadjuvant CDDP + GEM, which may have
been due to the fact that 1,250 mg/m?* GEM (rather than
1,000 mg/m?) was administered on d1 and d8 of chemo-
therapy. With respect to non-hematological toxicities
following administration of NACT, GEM + NDP resulted in a
higher frequency of liver dysfunction (67.4 vs. 9%) and lower
frequency of nausea/vomiting (48.8 vs. 68%) compared with
the CDDP + GEM regimen (33). In the same study, there was
a significantly higher incidence of grade 3-4 oropharyngeal
mucositis (16.3%, 14/86) in the CCRT arm. However, this
did not affect the administration of radiotherapy, as a result
of the administration of appropriate antibiotic and hormone
therapy; grade 3-4 hematological toxicity was treated using
thrombopoietin, colony-stimulating factor or blood transfu-
sion, and nausea and vomiting were treated with antiemetics.

The results of the present study should be interpreted
with caution, as it was a retrospective study involving a
relatively small number of patients. There are also certain
limitations to the design of the current study. One notable
feature is that 13 of the 99 patients were excluded from the
analysis as they refused additional cycles following the first
course of NACT. Additionally, only 19 patients (22.1%)
completed two courses of CCRT, although all of the patients
completed radiotherapy. Finally, only 2 year survival rates
were measured due to the relatively short median follow-up
period, while the majority of the other studies referred to
here, reported 3 year survival rates. Thus, it is difficult to
accurately compare the current results with the results of
these other studies. Therefore, the conclusions of this study
require validation in the future.

Compared with other NACT regimens in combination
with radiotherapy or CCRT, neoadjuvant GEM + NDP did
not provide significant survival benefits and led to a higher
frequency of liver dysfunction. Therefore, neoadjuvant
GEM + NDP chemotherapy should be used with caution in
patients with locoregionally advanced NPC.
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