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Summary.

To clanify=the optimalcumulative cisplatin dose (CCD0 locoregionallyadvanced
nasepharyngel carcinomBlPC) patients receiving induction chemotherapy (pB)s
concurrent chemoradiotherapy (CCRDsing the NPCspecific database frorthe
established biglata intelligence platform at Sun Yaen University Cancer Center,
583 nondisseminated, locoregionalgdvanced NPC patients receiving IC plus CCRT
were enrolled. Propensity score matching (PSM) analysis was conducted tofoontrol
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confounding factors. Ténmedian CCD was 168g/nf after IC (range, 46300mg/m);

only 74 patients (12.7%) achieved CCD>20@/nf. Patients receiving>20tg/nt
CCD did not show significalytimproved 5Syear overall survival (OS) (HR=1.195%
confidenceintervals [CI]0.69-2.07=0.53) and progressieinee survival (PFS)
(HR=1(03; 95% CI0.63-1.68?=0.92) compared with patients receiving<26@y/nt
CCD. Further investigations of the potential of median CCD (160 Mgimyield
survival, benefits revealed thdhere were no significd differencesin survival
endpoiftsbetveen patients receiving CCD>160 mgjand CCD<160 mg/fin both

the originalsand PSM cohast Additionally, subgroup analysis indicatedaaourable
PFS but'not OS, with higher cisplatiadministrationin patients withpretreatment
EpsteirBarr virus deoxyribonucleic acid (EBV DNA)<1000 ¢egml (HR=0.26,
95% Cl=0:07-0.93=0.03) and receiving3 IC cycles (HR=0.59, 95% CI
0.33-1:072=0.08).0Our analysis of real world data provided references for the optimal
CCD inlocoregionallyadvanced NP@eceivingadditionallC. The causal relationship
between=20@ng/nf CCD and improve survival was nodefined; 160mg/nf CCD
might be.enough. However, for patients with EBV DNA<1000 copy/ml, and

receiving<3 ICcycles higher dose might beecessary

Keywords:“sNasopharyngeal carcinoma; Cumulative cisplatin dose; Induction

chemotherapy; Intensity-modulated radiation therapy; Real world data

| ntr oduetion
Nasopharyngeal carcinoma (NPC) is a unique head and neck cancer with skewed
epidemiology, pathology, and response to treatm&he highest incidence worldwide
is reported among the Cantonese populatbrGuangdong provinceyhere rates
ranged from 22.2 to 27.2 per 100 000 males and 9.8 to 11.1 per 100 000%emales
Radiotherapy (RT) is the primary treatmembdality for nondisseminated NPC

due to its radiosensitivity and anatomical location. NPC is also known to be
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chemosensitive. The integration of cisplat@sed chemotherapy during RT greatly
enhancesthe effects of RT, facilitage local control, and improwe therapeutic
outcomed % Recently adding induction chemotherapy (IC) before concurrent
chemoradiotherapy (CCRT) has been found to greatly improve survival outcomes, and
has been increasingly adopted worldwide basedhenclinical data from several
important largescale multicentre phase -HIl randomsed controlled trials(RCTS9,

which strongly support the application of IC plus CCRT for locoregioratlyanced
NPC?,

The eumulative cisplatin dose (CCRYiministeredduring RTis an important
factor in"eonferring survival benefits. In the majority of RCTs, 100 mgisplatinwas
adminisered every 3 weeks during RT. The importance of a third placisgdiatin
cycle wassfirst questioned by Ang et ’8].who reviewed the compliance levels of
CCRT in"RCTs, and found that a substantial fraction of patieii¢sl feo receive the
third cycle ahd a cumulative dose of 200 m§/mas sufficient to yield beneficial
antitumor=effectsPeng et al. also demonstrated that CCD >240 fMmgyas not
prognostic4dn’patients with locoregionatiylvanced NPC, artHat200 mg/ni cisplatin
may be adequaltk Furthermore, Loong and colleagues found that 200 AQED had
prognostic value in patients with stage Il and Il NPC, but not in patients with the
highestrisk?

Aceordindy, 200 mg/m has been widely used as the optimal cutoff value in
clinical practice, regardless of the specific treatment strategies. However, patients
enrolledwinthe studieson which this value is baseadll received CCRTand a
subpopulationdid not receive intensitynodulated radiotherapy (IMRTMoreover
several factorsequireconsideration regarding patients receiving IC plus CCRT in the
era 'of IMRT. First, IC greatly reduced tumor volume burdelini€al complete
response (cCRand partial response (cPRgreobserved with 11.3%, 79.6patients,
respectively’. Second, patients may be lessle totolerate thesubsequenhighly

intensive CCRT after 2 to 4 cycles of.IBata from published RCTs showed that 36%
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patients could not adhere to the second planned cisplatithat@.7% patients could
not achieve the third Third, IMRT is superior in the management of local control
compared to conventional BT Giventhese factsind the current lack of datthe
suitability,0f200 mg/mi CCD asthe optimal cutoff value for locoregionalfdvanced
NPC patients receiving IC plus CCRT in the era of IMBMains to be elucidated

Real world data (RWD) are increasingiyedto guide clinical practice and assist
in thethe assessment tfe “value” of the interventionas they are charactesd by
variety, veradly andareunfiltered compared with RCdata,which canbe confounded
by the selection ofthe patient population, rigorous administration, and physician
preferenée$’ Therefore, RWDrepresent an important resource in reseanbare
promising infanswering this questiodsing the NPC population in the reabrld
practicessfream an endemic area, we aimed to clarify the optimal CCD in

locoregionallyadvanced NPC patients receiving IC plus CCRT.

M aterialsand M ethods
Patient population and data extraction

The NPCspecific database from the weltablished biglata intelligence
platformat Sun YatSen University Cancer Centre (SYSUCC) was adopted to identify
2940 patients with histologicalgroven, nordisseminated NPC, diagnosed between
January 2005 to December 20Aa]etaileddescription othis databases presented in
the Supplementary materia{f®oc. S1) Usingthe search termsiagnosis’, ‘histology
type’»'stage classification’, ‘radiotherapy’, ‘chemotherapy’, we identifgatients
fulfilling the followinginclusioncriteria: a) patient diagnosed astbiogicallyproven
nonkeratineing NPC; b) disease classified as staged\Ibh; c) patient received IC
plus“CCRT; d) received 2 to 4 cycles of IC; e) received cispiats®ed concurrent
chemotherapy (weekly or-Beekly); f) radiation delivery techniqueas IMRT.
Finally, 583 eligible patients were enrolled in our analyBetailed selection process

and study desigwerepresented in Figure 1. This study was approved bZlineal
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ResearchEthics Committee of SYSUCCThe authenticitu of this article has been
validated by uploading the key raw data onto the Research Data Deposit (RDD) public
platform (http://www.researchdata.org.cn), with the approval RDD number as

RDDA2017000364.

Chemotherapy

The.concurrent chemotherapy consisted of 40 rhgisplatinadministered every
week for a maximum of seven cycles, 80 nfydisplatinadministerecevery 3weeks
for a maximum of three cycles, or 100 m@kisplatinadministerecvery 3weeks for
a maximumeof three cycles, beginning on the first day of R¥weeks after the last
cycle of IC.

The==I€C regimens included docetaxel/cisplatin/fluorouracil (TPF),
docetaxelfcisplatin (TP), cisplatin/fluorouracil (PF), gemcitabine/cisplatin (GP), and
others.Details of thedose andalgorithmfor dose adjustmerit IC and CCRTwere

presentedsinthBupplementary materia{®oc. S1).

Radiotherapy

All patients were treated with radical IMRJomprisingfive daily fractions
deliveredperweek for 67 weeks. The prescribed doses were/@6Gy at 2.122.43
Gyl/fraction“to the planning target volume (PTV) of the primary gross uuwv@ume
(GTVnx), 64-70 Gy/28-33 fractions to the PTV of the GTV of the involved lymph
nodes:(GTVnd), 6863 Gy/28-33 fractions to the PTV of the higisk clinical target
volume (CTV1), and 5466 Gy/28-33 fractions to the PTV of the lovisk clinical
target volume (CTV2).

Clinical staging, follow-up, and study endpoint
All patients were restaged according to tfee8ition of the UICC/AJCC staging

systen®. Patients were followedp from the initiation of the treatment to the day of
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last examination or deatiDetails of thepretreatment examinations and follayw
strategiesre shown irthe Supplementary materia{®oc. S1).

The primary endpoint was overall survival (OS), which was calculated from the
date ,of treatment initiation to death from any cause. The secondary endpoint was
progressiorfree survival (PFS), defined as time from treatmenhitiation to tumair
progresn or death; distant metastafiee survival (DMFS), defined as the time to
tumaur metastasis; and locoregional relafs® survival (LRFS), defined as the time

to the first locoregional relapse.

Study design‘and statistical analysis

At the time this sidy was conductedno data regarding the optimal CCD
administeredduring RT for NPC patients receiving IC plus CCR€re availablg
however™publishedlata suggested that CCD of 200 mg/my irrespective of the
schedulewashecessarto confer benefit amng patients treated with CCRT al6hé?
Therefore€ED of D0 mg/nf was used as the cutoff value in the fitgtpof this study
We found«thatCCD of 200 mg/rh was not ableto confer survival benefit in
locoregionallyadvanced NPC patients receiving IC plus CCRT. Next, we identified the
mediaf. CCD after IC as 16@ig/nt in this cohort. Thus, we hypothesil that 160
mg/mf GEDmight be sufficient to yield beneficial antitumor effects. Furthermore, we
noted differences between two groupserms of factorsncluding age, tumor stage (T
stage),. node stage (N stage), disease stpgetreatmentEpsteir-Barr virus
deoxyribenucleic acidoad (EBV DNA), IC regimens andC cycles. To control for
possible confounding factors and mingibias with respect to indi treatment
selection, two welbalanced cohorts were generated via propensity score matching
(PSM).analysis in the thirstepof the study’, during which patients without complete
data regarding EBV DNAwere excluded (n=111). Finally, subgroup analyses were
condicted in thePSMcohort to identify the subgroups that might benefit most titwen

administration of higher doses cisplatin after IC (Figure 1).
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Propensity scores werealculatedbased on logistic regression regarding the
following eightvariables: age, sex, year of diagnosis, T stage, N gtagieeatment
EBV DNA, IC cycles andC regimens. Patients were matched without replacement at a

1:1 ratio using estimated propensity scores. The patient andutwharacteristics
betweén groups were compared using ¢htest (Fisher's exact test or Pearsofitest

where appropriate) for categorical variables and the Krugkallis test for continuous
variables. KaplaAVieier survival analysis was used to estimate the actuarial survival
rates, andog-rank tess wereused for comparisons. The unadjusted Cox proportional
hazards model was used to calculate the hazard ratio (HR) in subgroup afalgsis
adjusted HR was calculated using the Cox regression rfdége eight factorsage,

sex, year.ofdiagnosis, T stage, N stag@etreatmenEBV DNA, IC cycles andC
regimens,) The proportional hazards assumption was graphically verified on the basis
of Schoenfeld residudfs All analyses were performed using SR@&ion 22.0 (SPSS

Inc., Chicago, IL, USAand STATA version 12.0 (Stata Corporation, USA). Tsiaded

P < 0.05,vas consideretb indicatestatistical significaoe

Results
Patient:characteristics and treatment compliance

The baseline characteristics5d3 eligible patienta/erepresented in Table 1. The
median.age.at diagnosis was 44 years (rang€,6hgars);48.5% ¢ subjects were at
stage=llIn(n283), and 51.5% were at stage IV @80). In total, 55.9% of patients
(n=326) receivedwo cycles of IC, and 44.1% (n=257) receivediXycles. TPF was
the most commonly usel regimen (41.7%; n243. For 70.3% of th patients
(n=410),.cisplatin wasdministerecevery threeweeks during RT, and 29.7% of the
patients (n4.73) received weeklgdministraion of cisplatin.

The nedian CCD for the whole cohort was 160 mg(range, 46300mg/nf). In
total, 325 patients (55.7%) received CCD >160 nfg/and 258 (44.3%) received CCD
<160 mg/m, while 509 patients (87.3%) received CCD <200 nfgamd only 74
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patients (12.7%) received CCD >200 mg/m

During the median followup of 62.0 months (range, 3&5.6 months), 102
patients (17.5%) died102 patients (17.5%) developed distant metastaand56
patients.(9.6%) developed locoregional recurregi@depatients had local recurrence,
and 31 patients had regional recurrgndéhe 5year OS, PFS, DMFS, and LRFS
valueswere 82.8%75.4%, 82.1%, and 90.2%, respectively.

| dentification of the optimal CCD during RT in locoregionally-advanced NPC
patientsreceiving |1 C plus CCRT

Previously publsihedatasuggested that 200 mgf8CD was necessaty confer
survival benefit among patients receiving CCRT alone. Therefore, we firstigasted
the potential of 200 mg/\i CCD in achieing survival benefit in
locoregionallyadvanced NPC patients treated with IC plus CCRT. Kapaer
survival analysis indicated thttere was no significant improvement in the prognosis
of patients=receiving CCD >200 mgirm terms of 5year OS (HR%.19; 95%
confidencesintervals [Cl], 0.62.06,P=0.53), PFS (HRZ%.03; 95% CI, 0.631.68,
P=0.92), DMFS (HR=1.22; 95% CI, 0.4R.10,P=0.49, and LRFS (HR=0.84; 95%
Cl, 0.36-1.96P=0.68; Fig. 2).

Havifgridentified the median cisplatin dose after IC as 160 fmig/ithe whole
cohort, ‘We”thenhypothesied that 160 mg/MCCD might be sufficient to yield
beneficial effectsKaplan-Meier survival analysis demonstrated that there were no
statistically. significant differences between patients receiving CCD >160
mg/nf andpatients receiving CCDX60 mg/riin terms of5-year OS (HR1.02; 95%

Cl, 0.69-1.50, P=0.94), PFS (HR=0.97; 95% CI, 0+D35, P=0.85), DMFS
(HR=1:04; 95% CI, 0.761.54,P=0.85), and LRFS (HR=1.00; 95% CI, 0-8969,
P=0.99; Fig. 3).

Clinical implications of 160 mg/m? CCD in the propensity score matched cohort
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We then verified the role of 160 mg/MCCD in the propensity score matched
cohort to minimse bias in the initial treatment selection. After PSM, all covariates were
well-balanced betweethe groups (Table 2). In univariate analysis, no significant
survival.differences were observed betweeasupgs interms of5-year OS (HR9.81;
95% ClI, 0.481.35,P=0.41), PFS (HR=0.89; 95% CI, 0-8.38,P=0.59), DMFS
(HR=0.91; 95% CI, 0.561.49,P=0.71), and LRFS (HR=0.73; 95% CI, 0-3648,
P=0.383\Fig. 4)

Multivariate analysis was performed to adjust fpotential prognostic
confounders, includintC cycles,IC regimens, age, sex, year of diagnosis, T category,
N category,rangretreatmenEBV DNA. In accordance with thgreviousresults, 160
mg/nf CCD) was not identified as an independent prognostic facimr f
locoregionallyadvanced NPC patients receiving IC plus CCRT in terntsyafar OS
(HR=0:75795% ClI, 0.441.27,P=0.28), PFS (HR=0.86; 95% Cl, 0-5633,P=0.49),
DMFS| (HR=0.90; 95% CI, 0.541.47, P=0.66), and LRFS (HR=0.69; 95% ClI,
0.34=1:42;P=0.31). Table 3shows all other variables associated with survival

endpoints.

Subgroup analysis
Subgroup analyses were further conducted for OS and PFS, to identify the

subgroupstthat might benefit from thdministration of higher cisplataoseafter IC.

We found that there were no interactions between clinicopathologic variabld6a
mg/mt.CCh.with respect to OS (Fig. 5A). However, interactions of 160 hgaD

with pretreatmentEBVY DNA and IC cycles were obersevd regarding PFS
(Pinteraction=0.04; Fig. 5B). Irthe subgroup of patientsith pretreatmenEBV DNA <1

000 “eogesml, administration of CCD >160 mg/rh tended toyield favourable
prognosis (HR=0.26; 95% CI, 0.80.93,P=0.03),while the survival benefit was not
observed in patientsith pretreatmeriBV DNA >1 000 copesdml| (HR=1.12; 95% ClI,

0.69-1.82,P=0.64). Additionally, potentially greater benefit was conferred on the
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subgroup of patients who receivaglo cycles of ICby the higher dose of cisplatin
administration (CCD >160 mg/Anafter IC (HR=0.59; 95% ClI, 0.331.07,P=0.08);
howeverthis benefit was not observed in patients receiving moretétaoycles of IC

(HR=1J50;.95% Cl, 0.76-2.96=0.24).

Discussion

It is.generallyrecognied that 200 mg/MCCD administeredduring RTis the
optimal cutoff dose to yield survival benefit in NPC patients receiving CERT*
However, with the success of several important lsiggde multicentre phase Hll
RCTs, an increasing number of patients receive IC plus CCRT; and a substantial
proportion of'patientss unable to tolerate 200 mgfr@CD following IC, due to the
increased-therapeutic intensifijhis has led to a debate ovwhe suitability of200
mg/nT astheoptimal cutoff CCD ithese circumstanseTo the best of our knowledge,
this was| the first realworld investigation of the optimal cutoff CCD for
locoregionallyadvanced NPC patients receiving IC plus CCRT in the era of IMRT.

Our_data indicate that there was no significeimvivalimprovement inpatients
receiving >200 mg/rhCCD compared wittthosereceiving <200 mg/MCCD. In the
whole €ohort, the median CCD was 160 mgéfter IC.Further investigations dhe
potential’6f:aCCD of 160 mg/rfito yield survival benefitsevealedhatthere were no
significant=differences dtween patients receiving CCD160 mg/mi and those
receivig CCD <160 mg/nf regarding all survival endpoints both in the original and
PSM.cohors: Additionally, subgroup analysis demonstrated potentially fealde
PFS, but not'OSin patientghatwith pretreatmenEBYV DNA <1000 copesml, and <3
cycles of IC with higher cisplatin administration.

Inuthe present study, 200 mg/@CD did notyield significant improvenents in
survival outcomes ipatientswith locoregionallyadvanced NPC receiving IC plus
CCRT, while 160 mg/ni CCD might be enough to yield beneficial antitumor effects

This is in accordancewith previously publishedeports® ** ?! |n the combined
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analyses of two prospectitgals NPG9901 and NPE@90Z*, atotal dose of cisplatin
during the concurrent phase (>200 m§/imadasignificant impact on LRFS and OS in
the stage Il subgroup, but not in the stage IV subgroup. Loong and coll&aajses
found,that.CE€D >200 mg/nad prognostic value in patients with stage Il and 11l NPC,
but not'in patients with stage liseaselt can be speculated that thiyergerte in the
resultsis because thpatients enrolled in the previous studies received CCRT, and a
substantiahumber of thepatients did not receive IMRTn contrast all the patients
included inthe present study received IC plus CCRT, and the radiotherapy modality
was consisteht IMRT. The rationale for the decreased CCD was based aedhneed
tumaur Volume after IC '3 impaired medication adherence after intensivd, IC
increased sutvivalutcomes by adding IC before CCRT and significant advances in
RT deliverystechniques (such as IMR¥)*® The cCR plus pCR ratekave been
reported™toreach 90% after 1€, therefore, the subsequeatiministration ofless
intensive chemotherapy during &lfeasible

Although the positive relationship between higher CCD and improved survival
outcomes.was naibservedn the whole cohort, further subgroup analysescated
that patients with pretreaentEBV DNA of <1000 cojesml, and receiving <8ycles
of IC benefit froma higher dose of cisplatin after IC. The relationship between
pretreatmeénEBY DNA and CCDis an area of particular interest.Has beerwell
documented thapretreatmentEBV DNA is a robustfactor in thediagnoss, risk
stratification, and relapsprediction of NPE"?®, Patientswith higher pretreatment
EBV BDNA.leads positively correlated with higher turapburden, and associated with
impaired prognosis. In this studstibgroupwith lower pretreatment EBV DNAvas
shown tobenefit from higher cisplatin administratioih.can be speculated that this
effectis.associated with the inherently poor prognafdizcoregionallyadvanced NPC
patients with high tumor burdefEBVY DNA>1000 copoes/m))irrespective of the

concurrentisplatin dose. This finding is accordance with theeports ofLee et af*

and Loong et al’that CCD had prognostic value in patients with lower risk (stage II1),
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but not in patients with the highest risk (stage V).

In addition tothe influence of pretreatment EBV DNAC cycles alsanodified
the prognostieffect of CCD. Previous stigs showedhat there was no differenae
survivalbetween patients receivimgo cycles of IC and patients receiving >2 cycles of
IC, whén the, CCRT regimens and cycles were -balhnced between grodpsOur
finding shed light on the previous findings that for patients received less than 3 cycles
of IC, higher CCD(> 160 mg/m) during CCRT might be necessary to yield the equal
antitumor effects.

Although there waanassociation between CCD aR#S in subgroups of patients
with pretreatmenEBV DNA <1000 copesdml, and receiving <3 cycles of IC, the
prognostic efct was not observeid terms ofOS. This could be explained by an
inadequate=power of the study demonstrate a statistical differen¢kys, longer
follow-up“time and/or larger sample ssz@e needed to validate our findings in future
prospective stués.

Thesaim:of concurrent chemotherapy is to yield beneficial antitumor effects with
acceptable~toxicities. With a broad standard application of IC and the increased
therapeutic intensity, a substantgbportion of patientsare unable tdolerate 200
mg/m?‘CCD. Thus, it is crucial to define the optimal cutoff dose that can confer
survival®advantage, with the minimal and acceptable toxicities under these
circumstancs. Althoughthe currentstudy provideshe basis of &ypothesisfurther
confirmatory prospective studies are required to guide changésical practice.
Neverthelessour resultgprovide areference for theletermination obptimal CCD in
clinical practice, andeduce the requirement for rigorous application ofdied dose of
200 mg/m cisplatin in CCRT, when patient performance staisssignificantly
decreased after IC. Furthermore, based on our findings, we recortimaet®D mg/ni
CCD shouldbe considered as a reference cisplatin dose in future clinalal of 1C
plus CCRT in locoregionally-advanced NPC.

The strengths of this study are that we enrolled awedd population, which
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included patients with both good and relatively poor performance status, andedeflect
thetrue conditions of concurrent chemotherapy after IC. Conceivably, patients in poor
health are less likely to tolerate toxic treatments such as concurrent chemotherapy; and
highly,lintensive treatment might lead to headtbteriorationand consequentlyto
impaired survival. Howevethe strict inclusion criteria and rigorous administratan
clinical trialscould have biased trenrolmentowards younger and healthier patients;
additionally, participantareencouraged to follow up the predefined protocols. Second,
compared with otheetrospective studies) which datavere collecteananually, data

in this study. were stored and extracted from the establishedsN@¢ific database
affiliated“torthe bigdata intelligence platform in our cancer center. This enabled the
patient populationtreatment schemes, and follayp schedules to be more consistent
and reliable: Thirdly, we carefully designed the methodology to corfool
confounding” factors via PSM, which facilitated the provisioncofsistent and
high-quality data.

Nevertheless, seral limitationsof the present studghould be stated. First, as
with all retrospective analyses of patients treateslsaigle centre, survival outcomes
may have been confounded by various undefined factors. -sasie,
multi-institutional, prospective studies are warranted to further confirm our findings.
Secondy“the, efficacy of different IC regimens could have confounded the survival
outcomes*Howevetp date, there iso evidenceo indicate thesuperiorlC regmen,
and all regimens included in this study were platirfnaeed; moreover the
propensitymatched analysis was applied to create-waldnced groups and reduce the
bias.

In conclusion, the causal relationship between 200 MG®D and improvement
in survival outcomeswas not defined in locoregionalgdvanced NPC patients
receiving IC plus CCRT, and our results indicateat 160 mg/ni CCD might be
sufficient to yield beneficial antitumor effects in the circumstance of IC. However,

higher doses of cisplatin delivered during RT are required to achieve benefiatd effe
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in patients with pretreatment EBV DNA <1000 agml, and receiving <3 cycles of
IC.
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Figurelegends

Figure Z=Floewchart showing the study design and patients selection process.

Figure2. Kaplan-Meier survival analyses of (A) overall survival, (B) progressiee
survivals=(€) distah metastasifree survival, and (D) locoregional relapgsee
survival, inslocoregionalhadvanced NPC patients receiving IC plus CCRT, stratified
by CCD >200 mg/rhand CCD <200 mg/fn

CCD, cumulative cisplatin dose; CCRT, concurrent chemoradiotherapy; 1C, induction

chemotherapy; NPC, nasopharyngeal carcinoma.

Figure3. Kaplan-Meier survival analyses of (A) overall survival, (B) progressiee
survivaly(€) distant metastadi®e survival, and (D) locoregional relapsee
survival, in lacoregionalhadvanced NPC patients receiving IC plus CCRT, stratified
by CCD >160 mg/rhand CCD <160 mg/fn

CCD, eumulative cisplatin dose; CCRT, concurrent chemoradiotherapy; I1C, induction

chemotherapy; NPC, nasopharyngeal carcinoma.

Figure 4. Kaplan-Meier survival analyses of (A) overall survival, (B) progressiee
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survival, (C) distant metastadige survival, and (D) locoregional relapgsee
survival, in the propensity score matched cohort, stratified by CCD >160°raghn
CCD <160 mg/rh

CCD icumulative cisplatin dose; CCRT, concurrent chemoradiotherapy; 1C, induction

chemotherapy; NPC, nasopharyngeal carcinoma.

Figure 5. Prognostic effects of 160 mgin€CD on (A) overall survival, and (B)
progressiorfree survival, stratified by patient and treatment characteristics in
subgroups:

CCD, cumulative cisplatin dose.

List of Supporting Information :

Supplementary materials Doc.S1. Detailed information regardingmaterials and

methods

This article is protected by copyright. All rights reserved



Table 1. Basic characteristics of patients with nasopharyngeal carcinoma receiving induction chemotherapy plus

concur rentychemor adiother apy

All patients ~ CCD >160 mg/m? CCD <160 mg/m? )
Characteristics P-value
n =583 n =325 n =258
Sex 0.85
Male 443 (76.0) 246 (75.7) 197 (76.4)
Female 140 (24.0) 79 (24.3) 61 (23.6)
Age (years) 0.02
<45 306 (52.5) 183 (56.3) 123 (47.7)
46-65 260 (44.6) 137 (42.2) 123 (47.7)
>66 17 (2.9) 5 (1.5) 12 (4.7)
Year of diagnasis 0.06
2005-2010 224 (38.4) 114 (35.1) 110 (42.6)
20112013 359 (61.6) 211 (64.9) 148 (57.4)
T category’ 0.01
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T1

T2

T3

T4
N category’

NO

N1

N2

N3
Stage category:

"

v
Pretreatment EBV-DNA
<1 000 copies/ml
>1 000 copies/ml

Unkown

25 (4.3)
46 (7.9)
317 (54.4)
195 (33.4)

42 (7.2)
289 (49.6)
116 (19.9)
136 (23.3)

283 (48.5)
300 (51.5)

112 (19.2)
360 (61.7)
111 (19.0)

16 (4.9)
22 (6.8)
161 (49.5)
126 (38.8)

20 (6.2)
170 (52.3)
57 (17.5)
78 (24.0)

139 (42.8)
186 (57.2)

57 (17.5)
211 (64.9)
57 (17.5)

9 (3.5)

24 (9.3)
156 (60.5)
69 (26.7)

22 (8.5)
119 (46.1)
59 (22.9)
58 (22.5)

144 (58.5)
114 (44.2)

55 (21.3)
149 (57.8)
54 (20.9)

0.22

<0.01

0.21
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IC cycles
2 cycles
3 cycles
4 cycles

IC regimens
TPF

TP
PF
Others

CCRT regimens
Weekly DDP
Three-weekly'DDP

326 (55.9)
218 (37.4)
39 (6.7)

243 (41.7)
185 (31.7)
142 (24.4)
13 (2.2)

173 (29.7)
410 (70.3)

164 (50.5)
153 (47.1)
8 (2.5)

165 (50.8)
84 (25.8)
71 (21.8)
5 (1.5)

47 (14.5)
278 (85.5)

162 (62.8)
65 (25.2)
31 (12.0)

78 (30.2)
101 (39.1)
71 (27.5)
8 (3.1)

126 (48.8)
132 (51.2)

<0.01

<0.01

Abbreviations: CCD = cumulative cisplatin dose; IC = induction chemotherapy; CCRT = concurrent chemotherapy; DDP = cisplatin; EEBp&IBiABarr virus

deoxyribonucleic acid; T = tumor; N = node

* Two-sided P-values were calculated using the chi-squstrer Fisher’s exact test if indicated.
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+ According to the 8™ edition of the American Joint Committee on Cancer.

I Others in€luded gemcitabine plus cisplatin (GP), or patients with regimen alterations during the IC.
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Table 2. Comparison of basic characteristicsin the entire cohort and propensity-score matched cohort

Entire cohort

Propensity-scor e matched cohort

Characteristics CCD >160 mg/m? CCD <160 mg/m? (n CCD >160 mg/m?* CCD <160 mg/m?
P-value* P-value*
(n = 325), % = 258), % (n = 180), % (n = 180), %
Sex 0.85 0.90
Male 246 (75.7) 197 (76.4) 133 (73.9) 134 (74.4)
Female 79 (24.3) 61 (23.6) 47 (26.1) 46 (25.6)
Age (years) 0.04 0.40
<45 183 (56.3) 123 (47.7) 78 (43.3) 86 (47.8)
>45 142 (43.7) 135 (52.3) 102 (56.7) 94 (52.2)
Year of diagnosis 0.06 0.65
2005-2010 114 (35.1) 110 (42.6) 58 (32.2) 54 (30.0)
20112013 211 (64.9) 148 (57.4) 122 (67.8) 126 (70.0)
T category' 0.69 0.34
T1-2 38 (11.7) 33 (12.8) 26 (14.4) 20 (11.1)
T3-4 287 (88.3) 225 (87.2) 154 (85.6) 160 (88.9)
N category’ 0.36 0.75
NO-1 190 (58.5) 141 (54.7) 96 (53.3) 93 (51.7)
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N2-3 135 (41.5) 117 (45.3) 84 (46.7) 87 (48.3)
Stage category’ <0.01 0.25
i 139 (42.8) 144 (58.5) 80 (44.4) 91 (50.6)
W, 186 (57.2) 114 (44.2) 100 (55.6) 89 (49.4)
Pretreatment EBV._ DNA 0.21 1.00
<1000 copies/nl 57 (17.5) 55 (21.3) 40 (22.2) 40 (22.2)
>1 000 copies/nl 211 (64.9) 149 (57.8) 140 (77.8) 140 (77.8)
Unkown 57 (17.5) 54 (20.9) - -
IC cycles <0.01 0.46
2 cycles 164 (50.5) 162 (62.8) 104 (57.8) 97 (53.9)
> 2 cycles 161 (49.5) 96 (37.2) 76 (42.2) 83 (46.1)
IC regimen <0.01 0.44
TPF 165 (50.8) 78 (30.2) 62 (34.4) 69 (38.3)
TP+PF+others 160 (49.2) 180 (69.8) 118 (65.6) 111 (61.7)

Abbreviations: CCD =]cumulative cisplatin dose; IC = induction chemotherapy; CCRT = concurrent chemotherapy; DDR+=ERWIBINA = EpsteirBarr virus deoxyribonucleic
acid; T = tumor;.N*= node; NPC = nasopharyngeal carcinoma.
* Two-sided P-values were calculated using thesghire test or Fisher’s exact test if indicated.

+ According to the 8™ edition of the American Joint Committee on Cancer.
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1 Others included gemcitabine plus cisplatin (GP), or patients with regimen alterations during the IC.
NOTE: The following variables were used for propensiyre matching: age (>45 vs. <45 years), sex (female vs. male), year of diagnosis (2@01 3 vs. 20052010); tumor category

(T 3-4 vs. T 12)rnode'category (N3 vs. NO-1); pretreatment EBV DNA (>1 000 copegml vs. <1 000 copies/ml); IC cycles (>2 cycles vs. 2 cycles); IC regimen (TPF vs. all others).
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Table 3: Cox proportional hazards analyses of prognostic factorsfor the propensity-score matched cohort

Endpoint Variable HR 95% ClI P-value
oS CCD (>160 mg/rfivs. < 160 mg/f) 0.75 0.44 to 1.27 0.28
Year of diagnosis (2032013 vs. 20052010) 0.49 0.28 to 0.87 0.02
N (N3-4 vs. N1-2) 2.31 1.30to0 4.08 <0.01
IC regimens
PF Reference
TPF 0.41 0.20t0 0.81 0.01
TP 0.49 0.26 t0 0.94 0.03
Others 0.52 0.07 to 4.01 0.53
PFS CCD (>160 mg/m2 vs. < 160 mg/m2) 0.86 0.551t0 1.33 0.49
N (N3-4 vs. N1-2) 1.99 1.231t0 3.36 <0.01
IC regimens
PF Reference
TPF 0.57 0.31to 1.04 0.06
TP 0.48 0.28 t0 0.85 0.01
Others 0.99 0.29 t0 3.36 0.98
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DMFS

LRFS

CCD (>160 mg/rfivs. <160mg/rf)
Year of diagnosis (2032013 vs. 20052010)
N (N3-4 vs. N1-2)
IC regimens
PF
TPF
TP

Others

CCD (>160 mg/rfivs. < 160 mg/rf)
T category
IC regimens

PF

TPF

TP

Others

0.90
0.62
3.20

Reference
0.56
0.56
1.43

0.69
4.67

Reference
0.48
0.44
0.00

0.54to0 1.47
0.36t0 1.08
1.80 to 5.68

0.28t0 1.10
0.30to 1.05
0.41t05.02

0.34t01.42
0.60 to 36.13

0,19t0 1.24
0.18to0 1.06

0.66
0.09
<0.01

0.09
0.06
0.58

0.31
0.09

0.13
0.06
0.98

This article is protected by copyright. All rights reserved



Cl = confidence interval; DMFS = distant metastasis-free survival; HR = hazard ratio; radiotherapy; LRFS = locoregional relapse-free survival; NS = not
significant; OS = overall survival; PFS = progression-free survival,

*The followingparameters were included in the Cox proportional hazards model multivariate analysis: cumulative cisplatin dose (CCD %¢$0 mg/m
CCD < 160'mg/if); IC cycles (>2 cycles vs. 2 cycles); IC regimens (TPF vs. TP vs. PF vs. others); age (>665/8s4545 years); sex (female vs. male);

year of diagnesis (2012013 vs. 20052010); tumor category (T3 vs. T12); node category (N3 vs. NG-1), and pretreatment EpsteBarr virus DNA

(>1 000 copies/ml vs. <1 000 copies/ml).
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