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ABSTRACT

Background. The objective of this study was to evaluate the prog-
nostic value of the cumulative cisplatin dose (CCD) for long-term
survival outcomes after concurrent chemoradiotherapy (CCRT) in
locoregionally advanced nasopharyngeal carcinoma (NPC).
Methods. Patients were included in an open-label phase Il
multicenter randomized controlled trial performed at seven
institutions in China, and the 298 patients receiving CCRTonly
were assessed. Patient survival between different CCD groups
were compared.

Results. Median CCD for the 298 patients was 240 mg/m? (range,
40-320 mg/m?); 113 (37.9%) patients received a CCD of <240
(=200) mg/m?, and 185 (62.1%) received a CCD of =240 mg/m?>.

For CCD of =240 mg/m? vs. <240 mg/m?, the estimated 5-year
overall survival, disease-free survival, locoregional relapse-free
survival, and distant metastasis-free survival rates were 83.2%
vs.76.2% (p = .403),73.5%Vs. 67.8% (p = .461),90.4%vs. 86.8%
(p = .551), and 82.6% vs. 79.7% (p = .632), respectively.
Multivariate analysis demonstrated that CCD (240 mg/m?) was
not anindependent prognostic factor in either the entire cohort
or stage lIl/IV subgroup.

Conclusion. A CCD of =240 mg/m? was not an independent prog-
nostic factor in patients with locoregionally advanced NPC at high
risk of distant metastasis, and 200 mg/m?cisplatin may be adequate
to achieve a survival benefit. The Oncologist 2016;21:1369-1376

Implications for Practice: The current standard treatment for locoregionally advanced nasopharyngeal carcinoma (NPC) is
cisplatin-based concurrent chemoradiotherapy (CCRT), and the cisplatin is delivered every 3 weeks (100 mg/m?) for three cycles.
However, the prognostic value of cumulative cisplatin dose (CCD) delivered during CCRT is controversial. The present study
investigated the prognostic value of CCD and demonstrated that a CCD of 200 mg/m? during CCRT is adequate to achieve
satisfactory survival outcomes for patients with locoregionally advanced NPC. This finding is of great importance to clinicians

because it could allow patients to avoid excessive treatment and toxicities.

INTRODUCTION

Nasopharyngeal carcinoma (NPC) arises from the nasopha-
ryngeal epithelium and has an extremely unbalanced geo-
graphical distribution. The age-standardized incidence in 2008
was 20-50 per 100,000 for males in southern China, compared
with only 0.5 per 100,000 males in predominantly white
populations of European origin [1]. As a result of anatomic
constraints and its high radiosensitivity, radiotherapy is the
primary and only curative treatment for NPC. Patients with
early stage disease usually have an excellent prognosis after

radiotherapy alone; however, locoregionally advanced NPC
has a poor prognosis. The 5-year overall survival rates are
87%—96% for stage |-l NPC and 67%—77% for stage IV [2].
Based on the 6th edition of International Union Against
Cancer (UICC)/American Joint Commission on Cancer (AJCC)
staging system [3], 60%—70% of newly diagnosed cases are
locoregionally advanced stage Ill or IV NPC [4]. Therefore,
improved treatment strategies are required for advanced-
stage NPC.
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Because the NPC-0099 trial initially reported that a
combination of chemotherapy and radiotherapy was superior to
radiotherapy alone for advanced-stage disease [5], numerous
subsequent clinical trials had confirmed the benefit of chemo-
therapy in advanced-stage NPC [6-9]. In addition, our previous
study indicated that adjuvant chemotherapy had no prognostic
value in advanced-stage NPC [10]. Therefore, cisplatin-based
concurrent chemoradiotherapy (CCRT) is deemed the main
standard treatment for stage lI-IVB NPC that is recommended by
National Comprehensive Cancer Network guidelines.

Many previous studies have reported the prognostic value of
cumulative cisplatin dose (CCD) delivered during CCRT, and a CCD
of 200 mg/m? was found to be associated with significantly
improved prognosis in NPC [11-13] and other head and neck
cancers [12]. However, most recently, Ou et al. [14] revealed that a
total cisplatin dose of 300 mg/m? was an independent prognostic
factor for distant metastasis and overall survival. These contro-
versial results need further investigation. Moreover, the prognos-
tic value of CCD in locoregionally advanced NPC has never been
investigated. Therefore, the aim of study was to figure out this
problem based on a prospective phase Ill clinical trial [10].

MATERIALS AND METHODS

Patient Selection

Patients selected for this study were derived from an open-label
phase lll multicenter randomized controlled trial (NCT00677118)
at seven institutions in China in which patients received CCRT
alone or CCRT with adjuvant chemotherapy (AC). The trial
inclusion criteria have previously been described in detail [10].
Briefly, eligible patients were 18-70 years old with non-
metastatic histologically proven nonkeratinizing stage IlI-IV
NPC, with the exception of T3-4NO NPC (6th edition of UICC/
AJCC). All participants had Karnofsky scores = 70 and adequate
bone marrow, liver, and renal function. Patients who had
received previous chemotherapy or radiotherapy or who had
other malignant tumors were excluded. Between June 1, 2006,
and March 5, 2010, a total of 508 patients were recruited; of
those, 257 (50.6%) patients were assigned to receive CCRT, and
251 (49.4%) were assigned to receive CCRT plus AC.

The protocol of this study was approved by the ethics
committee orinstitutional review board at each center. Therefore,
the patients receiving only CCRT were included in this study.
Informed consent was obtained from all patients.

Clinical Staging

Routine staging included a complete medical history, clinical
examination of head and neck, direct fiber-optic nasopharyngo-
scopy, magnetic resonance imaging (MRI) of skull base and entire
neck, chest radiography, whole-body bone scan, abdominal
sonography, and positron emission tomography-computed to-
mography (CT). The tumor-associated markers immunoglobulin A
antibodies to Epstein-Barr virus (EBV) viral capsid antigen and to
EBV early antigen were quantified. All patients had a dental
evaluation before radiotherapy and were restaged according to the
6th edition of the UICC/AJCC system [3].

Chemotherapy

The chemotherapy component of CCRT consisted of 40 mg/m?
cisplatin given as a 2-hour intravenous infusion every week for
amaximum of seven cycles, beginning on the first day of
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Prognostic Value of Cumulative Cisplatin Dose

Table 1. Basiccharacteristics of the 298 patients with locoregionally
advanced NPC receiving concurrent chemoradiotherapy

Cumulative cisplatin dose

<240 mg/m?, =240 mg/m?,

Characteristic no. (%) no. (%) p value
Sex 127
Male 77 (68.1) 141 (76.2)
Female 36 (31.9) 44 (23.8)
KPS .769
=90 86 (76.1) 138 (74.6)
<90 27(23.9) 47 (25.4)
Age (years) .115
<45 45 (39.8) 91 (49.2)
=45 68 (60.2) 94 (50.8)
T category .704
T1 7(6.2) 8 (4.3)
T 24 (21.2) 47 (25.4)
T3 55 (48.7) 82 (44.4)
T4 27(23.9) 48 (25.9)
N category .039
N1 40 (35.4) 46 (24.9)
N2 67 (59.3) 116 (62.7)
N3 6(5.3) 23 (12.4)
Overall stage .077
Il 84 (74.3) 117 (63.2)
IVA 23(20.4) 46 (24.9)
IVB 6(5.3) 22 (11.9)
Radiotherapy technique 427
2D/3DRT 65 (57.5) 115 (62.2)
IMRT 48 (42.5) 70 (37.8)

p values were calculated by using the chi-square test (or Fisher’s exact
testifindicated).Tand N categories are according to the 6th edition of the
International Union Against Cancer/American Joint Commission on
Cancer staging system.

Abbreviations: 2DRT, 2-dimensional radiotherapy; 3DRT, 3-dimensional
radiotherapy; IMRT, intensity-modulated radiotherapy; KPS, Karnofsky
performance score; NPC, nasopharyngeal carcinoma.

Table 2. Failure patterns for the 298 patients with locoregionally
advanced NPC receiving concurrent chemoradiotherapy

Cumulative cisplatin dose

<240 mg/m?, 2240 mg/m?,

Failure patterns no. (%) no. (%) p value
Locoregional only 12 (10.6) 12 (6.5) .181
Distant only 21(18.6) 27 (14.6) .320
Locoregional + distant 1 (0.9) 6(3.2) .162
Total locoregional 13 (11.5) 18(9.7) .626
Total distant 22 (19.5) 33 (17.8) .725
Total failure 34 (30.1) 45 (24.3) 274
Total deaths 26 (23.0) 37 (20.0) .537

p values were calculated by using the chi-square test.
Abbreviation: NPC, nasopharyngeal carcinoma.
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Table 3. Univariate analysis of 5-year OS, DFS, LRRFS, and DMFS in the 298 patients with locoregionally advanced NPC

Characteristic No. (%) 5-year OS (%) pvalue 5-year DFS (%) pvalue 5-year LFFRS (%) pvalue 5-year DMFS (%) p value
Sex 12 .261 .834 .092
Male 218(73.2) 79.1 69.3 89.2 78.7
Female 80(26.8) 84.9 77.3 88.7 89.5
KPS .079 .522 .076 317
=90 224 (75.2) 82.6 71.6 87.4 82.3
<90 74 (24.8) 74.6 70.6 94.6 79.1
Age (years) 111 717 .082 .379
<45 136 (45.6) 85.0 74.0 86.1 84.8
=45 162 (54.4) 77.1 69.2 91.6 78.8
T category .288 .689 .96 .502
T1-2 86(28.9) 82.6 72.2 89.8 82.8
T3-4 212 (71.1) 79.8 71.1 88.7 81.1
N category
N1 86(28.9) 81.3 .728° 73.4 .858? 88.9 .591° 82.8 .764°
N2 183 (61.4) 83.8 <.001® 73.5 .007°  90.1 2° 82.8 .047°
N3 29(9.7) 58.9 .002° 51.7 .011° 81.4 .449° 69.6 .042°¢
RT technique 433 .378 .597 .283
2D/3DRT 180 (60.4) 78.7 68.5 87.3 79.5
IMRT 118 (39.6) 83.5 75.9 91.5 84.8
Cumulative dose .403 461 .551 .632
<240 mg/m?> 113 (37.9) 76.2 67.8 86.8 79.7
=240 mg/m?> 185 (62.1) 83.2 73.5 90.4 82.6

pvalues were calculated by using the log-rank test. Tand N categories are according to the 6th edition of the International Union Against Cancer/American

Joint Commission on Cancer staging system.
N1 vs. N2.
PN2 vs. N3.
°N1vs. N3.

Abbreviations: 2D, 2-dimensional; 3D, 3-dimensional; DFS, disease-free survival; DMFS, distant metastasis-free survival; IMRT, intensity-modulated radiotherapy;
KPS, Karnofsky performance score; LRRFS, locoregional relapse-free survival; NPC, nasopharyngeal carcinoma; OS, overall survival; RT, radiotherapy.

radiotherapy [15, 16]. Dose modifications were not permitted.
Complete blood and biochemistry analyses were performed
every week. Chemotherapy was delayed until the absolute
neutrophil count was =1.5 X 10%/L or the white cell count was
=3 X 10%/L, and was stopped completely if patients refused to
receive further chemotherapy, creatinine clearance was <40
mL/minute, or a =grade 3 toxicity developed.

Radiotherapy

All patients were treated with 2.0-2.27 Gy per fraction with
five daily fractions per week for 6-7 weeks, administered as
megavoltage photons using either two-dimensional radio-
therapy, intensity-modulated radiotherapy (IMRT), or three-
dimensional conformal radiotherapy, in accordance with the
treatment policy adopted by each center. Cumulative radiation
doses were =66 Gy to the primary tumor and 60—66 Gy to the
involved neck area. All potential sites of local infiltration and
bilateral cervical lymphatics were irradiated to =50 Gy.

Follow-Up

Patient follow-up was measured from first day of therapy to last
examination or death. Participants were assessed every 3 months
during first 3 years and every 6 months thereafter until death.The
primary endpoint (time to first defining event) was overall survival
(0S); disease-free survival (DFS), locoregional relapse-free
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survival (LRRFS), and distant metastasis-free survival (DMFS)
were secondary endpoints. All local recurrences were diagnosed
via fiber-optic endoscopy and biopsy or MRI scan (or both) of
nasopharynx and skull base showing progressive bone erosion
and soft tissue swelling. Regional recurrences were diagnosed by
clinical examination of neck and, in doubtful cases, by fine-needle
aspiration or MRI of neck. Distant metastases were diagnosed by
clinical symptoms, physical examinations, and imaging methods,
including chest radiography, bone scan, MRI, CT, and abdominal
sonography. When possible, salvage treatments, including
reirradiation, chemotherapy, and surgery, were given after
documented relapse or in persistent disease, in accordance
with the standard practice of each center.

Statistical Analysis

The chi-square test was used to compare clinical characteristics.
Time-to-event data were described using Kaplan-Meier curves and
time-to-event intervals with the log-rank test. The multivariate Cox
proportional hazards model was used to estimate hazard ratios
(HRs) and 95% confidence intervals (Cls). Covariates included host
factors (i.e., sex, performance status, and age), tumor factors
(i.e., T and N categories), radiotherapy (i.e., radiotherapy
technique), and cumulative cisplatin dose (i.e., <240 mg/m?vs.
=240 mg/mz). All statistical tests were two-sided; p < .05 was
considered statistically significant. STATA statistical package
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Figure 1. Kaplan-Meier OS (A), DFS (B), LRRFS (C), and DMFS (D) curves for patients with NPC stratified as the cumulative cisplatin dose of

<240 mg/m? and =240 mg/m? groups.

Abbreviations: DFS, disease-free survival; DMFS, distant metastasis-free survival; LRRFS, local-regional relapse-free survival; OS, overall survival.

(STATA 12; StataCorp LP, College Station, TX, http://www.stata.
com) was used for all analyses.

RESULTS

Baseline Characteristics

In the prospective trial, 17.5% (44 of 251) of patients in the CCRT
plus AC arm refused adjuvant chemotherapy and were included
in this study, and 3 of 257 (1.2%) patients in the CCRT arm did not
receive chemotherapy and were excluded from this study.
Therefore, 298 patients were included in this analysis. The male
(n = 218) to female (n = 80) ratio was 2.7:1, median age was
45 years old (range, 18-68 years old). Median CCD for all
298 patients was 240 mg/m? (range, 40-320 mg/m?). Only
30(10.1%) patients received a CCD of <200 mg/mz. In total,
113 (37.9%) patients received a CCD of <240 (=200)
mg/m?, and 185 (62.1%) patients received a CCD of =240
mg/m?; the basic characteristics of these groups are
summarized in Table 1. Although patients with a CCD of =240
mg/m?had a higher percentage of N3 disease than patients with
a CCD of <240 mg/m? (p = .039), the overall stages were well
balanced between the two groups (p = .077).

Patterns of Treatment Failure

By last follow-up (April 30, 2015), 14 of 298 (5.4%) patients had
been lost to follow-up. Median follow-up duration for the entire
cohort was 66.3 months (range, 2.2—103.9 months). The patterns
of treatment failure are summarized in Table 2. Results showed
that 13 of 113 (11.5%) patients in the CCD of <240 mg/m? group
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and 18 of 185 (9.7%) in the =240 mg/m? group experienced
locoregional failure, and 22 of 113 (19.5%) patients in the <240
mg/m? group and 33 of 185 (17.8%) patients in the =240 mg/m?
group developed distant metastases. Moreover, 26 of 113
(23.0%) patients in the <240 mg/m? group and 37 of 185 (20%)
patients in the =240 mg/m? group died.

Univariate and Multivariate Analysis

The results of univariate analysis are presented in Table 3.
Univariate analysis revealed that the N category was significantly
associated with 5-year OS, DFS, and DMFS. Notably, these trends
were significant in patients with N3 disease, but not in patients
with N1 and N2 disease. No significant differences in 5-year OS,
DFS, LRRFS, and DMFS were observed between patients with a
CCD of <240 mg/m? and of =240 mg/m? (Fig. 1). Moreover, to
further assess the effect of low and high CCD on prognosis, patient
survival between the highest CCD quartile (280 mg/m?) and
lowest CCD quartile (200 mg/m?) were compared (supplemental
online Appendix).

Multivariate analysis was performed to adjust for potential
prognostic factors, including sex, Karnofsky performance score,
age, T category, N category, radiotherapy technique, and CCD. In
accordance with the results of univariate analysis, the CCD was
not identified as an independent prognostic factor in patients
with locoregionally advanced NPC receiving CCRT (p = .117 for
0S, p = .198 for DFS, p = .41 for LRRFS, and p = .314 for DMFS).
Only the N category was anindependent prognostic factor for
5-year OS (HR, 3.435; 95% Cl, 1.655-7.130; p = .001), DFS (HR,
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Table4. Multivariate analysis of variables correlated with clinical outcomes in the 298 patients with locoregionally advanced NPC

Endpoints HR 95% Cl p value
oS
Sex, female vs. male 0.60 0.319-1.131 114
KPS, =90 vs. <90 0.71 0.403-1.249 .235
Age, =45 vs. <45 years 1.589 0.944-2.674 .081
T category, T3-4 vs. T1-2 1.268 0.668-2.408 468
N category, N2 vs. N1 0.920 0.511-1.657 .782
N category, N3 vs. N1 3.435 1.655-7.130 .001
Radiotherapy technique, 2D/3DRT vs. IMRT 0.808 0.477-1.370 429
Cumulative cisplatin dose, =240 vs. <240 mg/m? 0.652 0.382-1.113 117
DFS
Sex, female vs. male 0.721 0.437-1.191 201
KPS, =90 vs. <90 0.962 0.583-1.589 .880
Age, =45 vs. <45 years 1.113 0.719-1.723 .630
T category, T3-4 vs. T1-2 1.138 0.675-1.919 .627
N category, N2 vs. N1 1.047 0.639-1.715 .856
N category, N3 vs. N1 2.324 1.195-4.520 .013
Radiotherapy technique, 2D/3DRT vs. IMRT 0.810 0.521-1.259 .349
Cumulative cisplatin dose, =240 vs. <240 mg/m2 0.749 0.481-1.164 .198
LRRFS
Sex, female vs. male 1.002 0.442-2.271 .997
KPS, =90 vs. <90 2.805 0.853-9.226 .09
Age, =45 vs. <45 years 0.533 0.258-1.097 .088
T category, T3-4 vs. T1-2 1.052 0.444-2.491 .909
N category, N2 vs. N1 0.835 0.380-1.834 .653
N category, N3 vs. N1 1.931 0.582-6.405 .282
Radiotherapy technique, 2D/3DRT vs. IMRT 0.741 0.352-1.559 .430
Cumulative cisplatin dose, =240 vs. <240 mg/m2 0.736 0.356-1.524 410
DMFS
Sex, female vs. male 0.559 0.282-1.109 .096
KPS, =90 vs. <90 0.840 0.453-1.555 .578
Age, =45 vs. <45 years 1.254 0.721-2.179 423
T category, T3-4 vs. T1-2 1.279 0.655-2.495 471
N category, N2 vs. N1 1.068 0.570-2.003 .837
N category, N3 vs. N1 2.378 1.028-5.501 .043
Radiotherapy technique, 2D/3DRT vs. IMRT 0.729 0.414-1.282 272
Cumulative cisplatin dose, =240 vs. <240 mg/m? 0.753 0.433-1.308 314

Abbreviations: 2DRT, 2-dimensional radiotherapy; 3D, 3-dimensional radiotherapy; Cl, confidence interval; DFS, disease-free survival; DMFS, distant
metastasis-free survival; HR, hazard ratio; IMRT, intensity-modulated radiotherapy; KPS, Karnofsky performance score; LRRFS, locoregional relapse-free

survival; NPC, nasopharyngeal carcinoma; OS, overall survival.

2.324;95% Cl, 1.195-4.520; p = .013), and DMFS (HR, 2.378;
95% Cl, 1.028-5.501; p = .043; Table 4).

Subgroup Analysis for Stage Ill and IV NPC

Subgroup analysis was conducted in patients with different
clinical stages of NPC to further investigate the prognostic
value of the CCD. In stage Il NPC, the estimated 5-year OS, DFS,
LRRFS, and DMFS rates for patients with a CCD of <240 mg/m?
vs. =240 mg/m? were 80.3% vs. 86.5% (p = .434; Fig. 2A),
71.5%vs. 79.8% (p = .354; Fig. 2B), 89.6% vs. 91.7% (p = .944;
Fig. 2C), and 82.3% vs. 87.9% (p = .344; Fig. 2D), respectively.
The CCD was not identified as an independent prognostic
factor in stage Ill NPC by multivariate analysis.
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In stage IV, the estimated 5-year OS, DFS, LRRFS, and DMFS
rates for patients with a CCD of <240 mg/m? vs. =240 mg/m>
were 63.0%Vvs. 77.3% (p = .257; Fig. 3A), 56.0%vs. 62.2% (p = .47;
Fig. 3B), 78.0% vs. 87.6% (p = .24; Fig. 3C), and 70.9% vs. 72.8%
(b = .733; Fig. 3D), respectively. Multivariate analysis also revealed
the CCD was not an independent prognostic factor in stage IV NPC.

DISCUSSION

Based on this analysis of a prospective phase Ill clinical trial,
patients with locoregionally advanced (T3-4N1-3 or T1-2N2-3) NPC
undergoing only CCRT who received a CCD of =240 mg/m? had
similar outcomes to patients who received a CCD of <240 mg/m?>.
Additionally, CCD had no prognostic value in subgroup analysis of

©AlphaMed Press 2016
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Figure2. Kaplan-Meier OS (A), DFS (B), LRRFS (C), and DMFS (D) curves for NPC patients with stage Il disease stratified as the cumulative

cisplatin dose of <240 mg/m? and =240 mg/m? groups.

Abbreviations: DFS, disease-free survival; DMFS, distant metastasis-free survival; LRRFS, local-regional relapse-free survival; OS, overall survival.

stage III/IV NPC. Consistent with previous results [10], the N
category was the only prognostic factor in the entire cohort.

Of note, although the triweekly regimen at 100 mg/m? was
the standard concurrent chemotherapy, the weekly regimen at
40 mg/m? has been reported to be as effective as the triweekly
regimen [15, 16]. In addition, the weekly regimen had fewer
acute toxicities and therefore could improve the compliance of
patients.The use of this regimen would not affect the results of
this current study.

For the whole cohort, the percentages of patients receiving
IMRT or conventional RT were well balanced between high- and
low-CCD groups. However, in further analysis, the highest CCD
quartile (280 mg/m?) group had a lower percentage of patients
receiving IMRT compared with the lowest CCD quartile (200
mg/m?) group, and no survival difference was found between
these two groups. Previous studies confirmed that IMRT is
superior to conventional RT in terms of local control [17, 18], but
has no significant influence on OS in NPC [19]. Additionally,
concurrent cisplatin mainly increases the efficacy of radiotherapy.
Therefore, it is difficult to confirm whether the local relapse-free
survival benefit originated from a higher cisplatin dose, IMRT, or
both. Thus, the use of nonuniform radiotherapy techniques
complicates analysis of the effective cumulative cisplatin dose.

In the prospective NPC-9901 and NPC-9902 trials [20], at least
two cycles of cisplatin (100 mg/m?) improved local-free survival
and OS compared with one cycle. Moreover, 200 mg/m? cisplatin
was an appropriate cumulative dose in other retrospective
studies of NPC [11, 12] and head and neck cancer [13, 21].

©AlphaMed Press 2016

However, most recently, Ou et al. reported that a total cisplatin
dose of >300 mg/m? was an independent prognostic factor for
0S, DFS, and DMFS in locally advanced NPC[14]. Of note, some of
these patients also received induction or adjuvant chemotherapy.
Several prospective clinical trials have shown that patients with
locoregionally advanced NPC do not benefit from induction
[22-26] or adjuvant chemotherapy [10]. Therefore, the lowest
effectively cumulative cisplatin dose could have been inflated by
cisplatin-based induction or adjuvant chemotherapy [14]. In
addition, the results of this study were different from those of our
previous study [27]. The main reasons may be that patients with
stage |I-IVB were recruited and were treated with IMRT in the
study. Moreover, the data were retrospectively collected.

One of the main strengths of this study is that the patients
were treated at seven institutions in China. Although the
analysis was retrospective, the problems of poor data collection
associated with retrospective studies do not apply, because the
data were collected prospectively. However, no significant
associations between the CCD (240 mg/m?) and long-term
outcomes were observed. The lack of significant associations
may be explained by the following factors. The aim of the phase
11l clinical trial [10] was to assess the efficacy of AC for reducing
distant metastasis in locoregionally advanced NPC.Therefore, the
patients in the present study had a high risk of distant metastasis.
Concurrent cisplatin chemotherapy was administered to increase
the effect of radiotherapy, as recommended by the National
Comprehensive Cancer Network Guidelines; however, concur-
rent cisplatin did not reduce the risk of distant metastasis.
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Figure 3. Kaplan-Meier OS (A), DFS (B), LRRFS (C), and DMFS (D) curves for NPC patients with stage IV disease stratified as the cumulative

cisplatin dose of <240 mg/m? and =240 mg/m? groups.

Abbreviations: DFS, disease-free survival; DMFS, distant metastasis-free survival; LRRFS, local-regional relapse-free survival; OS, overall survival.

Therefore, the survival benefits provided by concurrent cisplatin,
even at a high dose, are limited.

A CCD of =240 mg/m? had no prognostic significance, even in
subgroup analysis of the stage I1l/IV subgroup. In the study by Loong
et al. [11], subgroup analysis in stage Il and Il NPC revealed that a
CCD of =200 mg/m2 led to better overall survival than a lower
dose. Moreover, Lee et al. [20] also found that the number of cycles
of concurrent chemotherapy was significantly associated with
failure-free survival and OS in the stage Il subgroup, but not the
stage IV subgroup. These results indicate the CCD has prognostic
value in patients with an intermediate or low risk of distant
metastasis, but not in patients with a high risk of distant metastasis.
All patients in this study had a high risk of distant metastasis, which
may explain why the CCD did not have significant prognostic value.

The purpose of concurrent chemotherapy is to improve
prognosis with minimal and acceptable toxicities. Therefore, it is
important to establish the lowest concurrent cisplatin dose that
achieves a survival benefit to avoid moderate or severe toxicities.
Although we could not identify an optimal cutoff value, 200 mg/m?
cisplatin may be adequate to achieve satisfactory survival outcomes
in locoregionally advanced NPC because no significant differences
were observed between CCD of <240 mg/m2 (i.e., =200 mg/mz)
and =240 mg/m>.

As with all retrospective studies, there are limitations to
this study. The cohort was relatively small, and only a small
number of potential prognostic factors were assessed. Future
prospective studies of larger cohorts, including additional
prognostic factors such as plasma Epstein-Barr virus DNA load

www.TheOncologist.com

[28—-30], are warranted to confirm these results and define the
most effective concurrent cisplatin chemotherapy regimen.

CONCLUSION

A cumulative cisplatin dose of 240 mg/m? was not an independent
prognostic factor in patients with locoregionally advanced NPC at
high risk of distant metastasis, and 200 mg/m? cisplatin may be
adequate to achieve satisfactory survival outcomes in patients
undergoing CCRT alone. Further prospective studies are warranted
to confirm the results of the present study.
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