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Abstract
Introduction:  Three-weekly  cisplatin  dose  is  accepted  for  standard  treatment  for  concurrent
chemo-radiotherapy  in  nasopharyngeal  carcinoma.  However,  different  chemotherapy  schedules
are presented  in  the  literature.
Objective:  We  intend  to  compare  toxicity  and  outcomes  of  high  dose  3-weekly  cisplatin  versus
low dose  weekly-cisplatin  and  cumulative  dose  of  cisplatin  in  the  patients  with  nasopharyngeal
carcinoma.
Methods:  98  patients  were  included  in  the  study,  between  2010  and  2018.  Cumulative  doses
of cisplatin  (≥200  mg/m2 and  <200  mg/m2)  and  different  chemotherapy  schedules  (weekly
and 3-weekly)  were  compared  in  terms  of  toxicity  and  survival.  Besides  prognostic  factors
including  age,  gender,  T  category,  N  category  and  radiotherapy  technique  were  evaluated  in
uni-multivariate  analysis.
Results:  Median  follow-up  time  41.5  months  (range:  2---93  months).  Five  year  overall  survival,
local relapse-free  survival,  regional  recurrence-free  survival  and  distant  metastasis-free  sur-
vival rates  were;  68.9%  vs.  90.3%  (p  =  0.11);  66.2%  vs.  81.6%  (p  =  0.15);  87.3%  vs.  95.7%  (p  =  0.18);
80.1% vs.  76.1%  (p  =  0.74)  for  the  group  treated  weekly  and  3  weekly,  respectively.  There  was  no
statistically  significant  difference  between  groups.  Five  year  overall  survival,  local  relapse-free
survival,  regional  recurrence-free  survival  and  distant  metastasis-free  survival  rates  were;  78.2%
vs. 49.2%  (p  =  0.003);  75.8%  vs.  47.9%  (p  =  0.055);  91%  vs.  87.1%  (p  =  0.46);  80%  vs.  72.2%  (p  =  0.46)
for the  group  treated  ≥200  mg/m2 and  <200  mg/m2 cumulative  dose  cisplatin.  There  was  sta-
tistically significant  difference  between  groups  for  overall  survival  and  there  was  close  to  being
statistically  significant  difference  between  groups  for  local  relapse-free  survival.  Age,  gender,

T category,  N  category,  chemotherapy  schedules  were  not  associated  with  prognosis  in  the  uni-
variety analysis.  Radiotherapy  technique  and  cumulative  dose  of  cisplatin  was  associated  with
prognosis  in  uni-variate  analysis  (HR  =  0.21;  95%  CI:  0.071---0.628;  p  =  0.005  and  HR  =  0.29;  95%
CI: 0.125---0.686;  p  =  0.003,  respectively).  Only  cumulative  dose  of  cisplatin  was  found  as  an
� Please cite this article as: Gundog M, Basaran H, Bozkurt O, Eroglu C. A comparison of cisplatin cumulative dose and cisplatin schedule
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independent  prognostic  factor  in  multivariate  analysis  (HR  =  0.36;  95%  CI:  0.146---0.912;
p =  0.03).  When  toxicities  were  evaluated,  such  as  hematological  toxicity,  dermatitis,  mucosi-
tis, nausea  and  vomiting,  there  were  no  statistically  significant  differences  between  cumulative
dose of  cisplatin  groups  (<200  mg/m2 and  ≥200  mg/m2)  and  chemotherapy  schedules  (3-weekly
and weekly).  But  malnutrition  was  statistically  significant  higher  in  patients  treated  with
3-weekly  cisplatin  compared  with  patients  treated  with  weekly  cisplatin  (p  =  0.001).
Conclusion:  A  cisplatin  dose  with  ≥200  mg/m2 is  an  independent  prognostic  factor  for  overall
survival. Chemotherapy  schedules  weekly  and  3-weekly  have  similar  outcomes  and  adverse
effects. If  patients  achieve  ≥200  mg/m2 dose  of  cumulative  cisplatin,  weekly  chemotherapy
schedules  may  be  used  safely  and  effectively  in  nasopharyngeal  carcinoma  patients.
© 2019  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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Comparação  da  dose  cumulativa  de  cisplatina  e  esquema  de  tratamento  em  pacientes
com  carcinoma  nasofaríngeo  tratados  concomitantemente  com  quimiorradioterapia

Resumo
Introdução:  Três  doses  semanais  de  cisplatina  com  quimiorradioterapia  concomitante  são
aceitas como  o  tratamento-padrão  para  carcinoma  nasofaríngeo.  No  entanto,  diferentes  esque-
mas quimioterápicos  são  recomendados  na  literatura  científica.
Objetivo:  Comparar  a  toxicidade  e  os  resultados  de  3  doses  altas  semanais  de  cisplatina  versus
dose baixa  semanal  de  cisplatina  em  pacientes  com  carcinoma  nasofaríngeo  e  verificar  a  dose
cumulativa  de  cisplatina.
Método:  Foram  incluídos  98  pacientes,  entre  2010  e  2018.  As  doses  cumulativas  de  cisplatina
(≥200 mg/m2 e  <200  mg/m2)  e  diferentes  esquemas  de  quimioterapia  (semanal  e  a  cada  3  se-
manas) foram  comparadas  em  termos  de  toxicidade  e  sobrevida.  Além  disso,  fatores  prognósti-
cos, inclusive  idade,  sexo,  categoria  T,  categoria  N  e  técnica  de  radioterapia,  foram  avaliados
na análise  uni-multivariada.
Resultados:  O  tempo  médio  de  seguimento  foi  de  41,5  meses  (intervalo:  2---93  meses).  Sobrev-
ida global  de  cinco  anos,  sobrevida  livre  de  recidiva  local,  sobrevida  livre  de  recidiva  regional  e
sobrevida livre  de  metástases  a  distância  foram:  68,9%  vs.  90,3%  (p  =  0,11);  66,2%  vs.  81,6%
(p =  0,15);  87,3%  vs.  95,7%  (p  =  0,18);  e  80,1%  vs.  76,1%  (p  =  0,74)  para  os  grupos  tratados
semanalmente  e  3  x/semana,  respectivamente.  Não  houve  diferença  estatisticamente  signifi-
cante entre  os  grupos.  Taxas  de  sobrevida  global,  sobrevida  livre  de  recidiva  local,  sobrevida
livre de  recidiva  regional  e  sobrevida  livre  de  metástases  à  distância  em  cinco  anos  foram;
78,2% vs.  49,2%  (p  =  0,003);  75,8%  vs.  47,9%  (p  =  0,055);  91%  vs.  87,1%  (p  =  0,46);  80%  vs.  72,2%
(p =  0,46)  para  o  grupo  tratado  com  ≥200  mg/m2 e  <200  mg/m2 de  dose  cumulativa  de  cis-
platina. Houve  diferença  estatisticamente  significante  entre  os  grupos  para  sobrevida  global
e houve  uma  diferença  quase  estatisticamente  significante  entre  os  grupos  para  sobrevida
livre de  recidiva  local.  Idade,  sexo,  categoria  T,  categoria  N  e  esquemas  de  quimioterapia
não foram  associados  ao  prognóstico  na  análise  univariada.  A  técnica  de  radioterapia  e  dose
cumulativa  de  cisplatina  foram  associadas  ao  prognóstico  na  análise  univariada  (HR  =  0,21;  IC
95%: 0,071  ±  0,628;  p  =  0,005  e  HR  =  0,29;  IC  95%:  0,125  ±  0,686;  p  =  0,003,  respectivamente).
Apenas a  dose  cumulativa  de  cisplatina  foi  considerada  um  fator  prognóstico  independente
na análise  multivariada  (HR  =  0,36;  IC  95%:  0,146  ±  0,912;  p  =  0,03).  Quando  as  toxicidades
foram avaliadas,  como  toxicidade  hematológica,  dermatite,  mucosite,  náusea  e  vômito,  não
houve diferença  estatisticamente  significante  entre  a  dose  cumulativa  dos  grupos  cisplatina
(<200 mg/m2 e  ≥200  mg/m2)  e  esquemas  de  quimioterapia  (semanal  e  a  cada  3  semanas).  Entre-
tanto, a  desnutrição  foi  estatisticamente  maior  em  pacientes  tratados  com  cisplatina  a  cada  3
semanas em  comparação  com  pacientes  tratados  com  cisplatina  semanalmente  (p  =  0,001).
Conclusão:  Uma  dose  de  cisplatina  ≥200  mg/m2 é  fator  prognóstico  independente  para  sobre-
vida global.  Os  esquemas  de  quimioterapia  semanais  e  a  cada  3  semanas  têm  resultados  e
efeitos adversos  semelhantes.  Se  os  pacientes  atingirem  uma  dose  cumulativa  ≥200  mg/m2 de
cisplatina,  os  esquemas  semanais  de  quimioterapia  podem  ser  usados  com  segurança  e  eficácia
em pacientes  com  carcinoma  nasofaríngeo.
© 2019  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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Patient  follow  up  was  defined  from  the  first  day  of  treatment
to  the  last  examination  or  death.  Both  MRI  and  PET-CT  were
78  

ntroduction

asopharyngeal  carcinoma  (NPC)  is  a  malignancy  of  the
ead  and  neck  endemic  to  south  China,  Southeast  Asia
nd  the  Mediterranean  region.  Radiotherapy  (RT)  is  the
asic  treatment  for  early-stage  NPC,  because  of  the
igh  radio-sensitivity.1 However,  locally  advanced  NPC  is
elated  with  greater  risk  of  loco-regional  recurrence  and
istant  metastasis.1,2 Concurrent  chemo-radiotherapy  has
een  established  as  the  standard  of  care  treatment  of
ocally  advanced  NPC  on  the  basis  of  several  studies
emonstrating  improvement  in  overall  survival  (OS),3---9

rogression-free  survival  (PFS),6,7,10 disease-free  survival
DFS),8 loco-regional10 and  distant  control  compared  to  RT
lone.  For  locally  advanced  NPC,  combined  chemotherapy
ith  RT  may  prolong  overall  survival  with  a  5  year  absolute

urvival  benefit  of  4%.3,4,11

National  Comprehensive  Cancer  Network  (NCCN)
uidelines  recommend  platinum-based  concurrent  chemo-
adiotherapy  (CCRT)  as  the  first  line  treatment  for  NPCs,
ecause  systemic  therapies  are  more  effective  in  NPC
han  other  solid  cancers.12,13 The  standard  protocol  in
orth  America  is  the  Intergroup-0099  regimen  consist-

ng  of  cisplatin  100  mg/m2 administered  on  days  1,  22
nd  43,  concurrently  with  RT,  and  followed  by  adjuvant
isplatin  and  5-fluorourasil.1,6 The  NPC-0099  clinical
rial  demonstrated  that  high  cisplatin  dosage  is  more
ffective  than  RT  alone  for  advanced  NPC  patients  in
erms  of  OS  and  PFS,  but  this  regimen  is  associated  with
ignificant  acute  toxicity  that  can  limit  dose  delivery.14

djuvant  chemotherapy  has  frequently  been  omitted  due
o  cumulative  toxicity,  and  until  recently,  studies  have
ot  demonstrated  clear  clinical  benefit  supporting  its
se.15

In  the  literature,  trials  have  shown  seriously  acute
dverse  reactions  in  patients  with  locally  advanced  laryngeal
ancer  that  utilized  high  dose  cisplatin  both  in  post-
perative  chemo-radiation  and  organ-protective  definitive
hemo-radiotherapy.15---18 In  addition,  updated  in  2013,
adiation  therapy  oncology  group  (RTOG)  91---11  trial  demon-
trated  a  10  year  cumulative  rate  of  Grade  3---5  late
oxicity  of  33%  and  high  incidence  of  death  unrelated
o  larynx  cancer  in  patients  treated  with  cisplatin  based
hemo-radiotherapy  for  larynx  preservation.19 Despite  tox-
city  of  3-weekly  high  dose  cisplatin  protocol,  low-dose
eekly  cisplatin  protocols  have  been  thought  to  result  in

ess  toxicity  in  different  trials.10 A  phase  III  randomized
rial  revealed  that  a  weekly  regimen  (cisplatin  40  mg/m2)
oncurrent  with  radiotherapy  was  easier  to  tolerate  for
atients  and  showed  survival  benefits  compared  to  RT
lone.10

Concurrent  chemo-radiotherapy  is  the  standard  ther-
py  for  locally  advanced  NPC,  however  optimal  schedule
or  cisplatin  dose  has  not  been  established.  In  this
etrospective  population-based  study,  we  aim  to  com-
are  toxicity  and  outcomes  of  3-weekly  high  dose
isplatin  versus  low-dose  weekly  cisplatin  in  patients  with
PC.
 p
Gundog  M  et  al.

ethods

atient  selection

he  diagnosis  of  NPC  was  confirmed  by  a  multidisci-
linary  tumor  board  before  initiating  the  treatment.  Ninety
ight  patients  with  NPC  treated  with  concurrent  chemo-
adiotherapy  between  years  2010  and  2018  were  included.
nclusion  criteria  included  histologically  confirmed  NPC  by
iopsy,  no  distant  metastasis,  normal  hepatic  functions
serum  total  bilirubin  ≤1.6  mg/dL  and  serum  transami-
ase  levels  <2.5  times  higher  than  upper  limit);  normal
enal  functions  (serum  creatinine  ≤1.5  mg/dL  and  creatinine
learance  ≥60  mL/min);  normal  complete  blood  count  level
haemoglobin  >10  g/dL,  white  blood  cells  ≥4000  �L,  platelet
100,000  �L);  Karnofsky  Performance  Status  (KPS)  score  of
70;  and  receiving  only  cisplatin  during  concurrent  chemo-
adiotherapy.  This  study  was  approved  by  local  research
thics  committee  and  written  informed  consent  was  pro-
ided  by  all  patients  (Local  Research  Ethics  Committee  ID:
019/160  and  date:  06.03.2019).

linical  staging

taging  was  determined  by  clinical  examination  of  head
nd  neck,  nasoendoscopy  with  direct  fiber  optic,  Magnetic
esonance  Imaging  (MRI)  and  Positron  Emission  Computed
omography  (PET-CT).  All  patients  were  restaged  accord-
ng  to  the  8th  edition  of  the  American  Joint  Committee  on
ancer  (AJCC)  system.20

reatment

/3D  conformal  radiotherapy  technique  was  performed
efore  2012  and  IMRT  technique  was  performed  after  2012.
tandard  dose  and  fractionation  for  2/3D  conformal  RT  was
0  Gy  to  the  primary  tumor;  50---60  Gy  to  involved  nodes
n  35  daily  fractions.  The  total  dose  and  fraction  for  IMRT
ere  70  Gy/2.12  Gy  per  fraction  for  high  risk  planning  tar-
et  volume  (primary  tumor  volume  and  involved  nodes),
0  Gy/1.8  Gy  per  fraction  for  intermediate  risk  planning
arget  volume  and  54  Gy/1.65  Gy  per  fraction  for  low  risk
lanning  target  volume.  Cisplatin  regimen  consists  of  intra-
enous  infusion  of  100  mg/m2 every  3  weeks  or  50  mg/m2

ntravenous  infusion  weekly.  Chemotherapy  was  started  at
he  first  radiation  treatment  day  for  all  patients.

Toxicity  information  was  recorded  by  medical  staff  during
reatment  and  collected  from  patients’  charts.  Acute  toxic-
ty  evaluation  of  the  treatment  was  performed  according  to
ational  Cancer  Institute  Common  Toxicity  Criteria  version
.0.21

ollow  up
erformed  to  evaluate  the  response  to  treatment  on  the
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3rd  month  after  the  last  treatment  day.  The  evaluation  of
the  response  to  treatment  was  done  according  to  Response
Evaluation  Criteria  in  Solid  Tumors  (RECIST  criteria).22 The
response  to  treatment  was  classified  as  Complete  Response
(CR),  Partial  Response  (PR),  Stable  Disease  (SD)  or  Progres-
sive  Disease  (PD).  If  the  response  was  complete,  the  patients
were  monitored  every  3  months  for  the  first  2  years  with  MRI
and  their  follow-up  examinations  were  performed  every  6
months  thereafter  until  death.

Statistical  analysis

The  site  of  the  first  clinical  relapse  was  accepted  as  local
failure,  if  the  relapse  site  is  in  the  nasopharynx.  The  site  of
first  clinical  relapse  was  accepted  as  regional  failure,  if  the
relapse  site  is  in  the  nodal  region.  If  the  relapse  site  was
beyond  the  above-mentioned  areas,  we  accepted  it  as  dis-
tant  failure.  The  duration  of  Disease  Free  Survival  (DFS),
Local  Recurrence-Free  Survival  and  Regional  Recurrence-
Free  Survival  (LRFS  and  RRFS)  and  distant  metastasis-free
survival  (DMFS)  were  calculated  from  day  1  of  the  treat-
ment  until  treatment  failure  is  documented.  Overall  survival
(OS)  was  calculated  from  day  1  of  the  treatment  until  death
or  the  date  of  the  last  follow  up.  The  statistical  analy-
sis  of  the  data  was  performed  by  using  IBM  SPSS  Statistics
22.0  (IBM  Corp.,  Armonk,  New  York,  USA).  All  data  were
expressed  as  means  ±  SD  unless  otherwise  stated  and  con-
trolled  for  normality  using  Shapiro---Wilk  test.  Chi-square  and
Fisher’s  exact  tests  were  used  to  compare  categorical  varia-
bles  such  as  different  age,  gender,  T  stage,  N  stage,  and
chemotherapy  regimen.  The  survival  time  between  groups
was  compared  with  Kaplan---Meier  analysis  and  log-rank
tests.  Differences  were  considered  significant  at  p  <  0.05.
The  effective  factors  on  overall  survival  and  loco-regional
relapse-free  survival  were  analyzed  using  multivariate  Cox
regression  (Backward/Wald  method)  model.  Removal  proba-
bility  for  stepwise  was  taken  as  p  <  0.10.  The  value  of  p  <  0.05
denoted  statistical  significance.

Results

Patient  characteristics

From  2010  to  2018,  a  total  of  98  (28  female  and  70  male)
eligible  patients  were  evaluated.  The  median  age  was  49.5
years  (range  16---75).  Of  the  98  patients,  17  (17.3%),  28
(28.6%),  20  (20.4%)  and  33  (33.7%)  had  T1,  T2,  T3,  and  T4

stage  cancers,  respectively.  Of  the  98  patients,  20  (20.4%),
28  (28.6%),  38  (38.8%)  and  12  (12.2%)  had  N0,  N1,  N2,  and  N3

stage  cancers,  respectively.  Of  the  98  patients,  19  (19.4%),
36  (36.7%)  and  43  (43.9%)  had  Stage  II,  Stage  III  and  Stage  IVA

cancers,  respectively.  Sixty-one  patients  (62.2%)  received
weekly-cisplatin  and  37  (37.8%)  patients  received  3-weekly
cisplatin.  Five  of  98  patients  (5.1%)  were  treated  with  2/3D
conformal  RT  technique.  93  of  98  patients  (94.9%)  were
treated  with  IMRT  technique.  After  chemo-radiotherapy  80
patients  (81.6%)  were  evaluated  as  complete  response  and

18  patients  (18.4%)  were  evaluated  as  partial  response.  A
cumulative  dose  of  ≥200  mg/m2 was  achieved  in  46  of  61
(74%)  patients  in  weekly  cisplatin  group  and  all  the  patients
(100%)  in  3  weekly  cisplatin  group  received  a  cumulative
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ose  of  ≥200  mg/m2.  Median  treatment  day  was  found  to  be
8  days  (range:  30---87  days).  The  characteristics  of  patients
re  summarized  in  Table  1.

oxicity

rade  1---2  hematological  toxicity  was  found  in  88  of  all
atients  (89.8%)  and  Grade  3---4  hematological  toxicity  was
ound  in  10  of  all  patients  (10.2%).  Six  of  the  patients  with
rade  3---4  hematological  toxicity  were  in  the  3  weekly  cis-
latin  group  and  4  of  the  patients  with  Grade  3---4  toxicity
ere  in  the  weekly  cisplatin  group.  There  was  no  statistically

ignificant  difference  between  the  two  groups  (p  =  0.17).
rade  1---2  mucositis  was  found  in  57  of  all  patients  (57.2%)
nd  Grade  3---4  mucositis  was  found  in  41  of  all  patients
41.8%).  Thirteen  of  the  patients  with  Grade  3---4  mucosi-
is  were  in  3-weekly  cisplatin  group  and  28  of  the  patients
ith  Grade  3---4  mucositis  were  in  the  weekly  cisplatin  group.
here  was  no  statistically  significant  difference  between

n  the  two  groups  (p  =  0.39).  Eighty  seven  of  all  patients
88.8%)  experienced  Grade  1---2  dermatitis  and  11  of  all
atients  (11.2%)  experienced  Grade  3---4  dermatitis.  Nine
atients  with  Grade  3---4  dermatitis  were  in  the  weekly  cis-
latin  group  and  2  patients  with  Grade  3---4  dermatitis  were
n  the  3-weekly  cisplatin  group.  There  was  no  statistically
ignificant  difference  between  the  two  groups  (p  =  0.199).
he  most  frequently  determined  toxicity  was  malnutrition.
ompared  to  weekly-regimen,  the  3-weekly  cisplatin  reg-

mens  induced  significantly  more  severe  nutrient  toxicity.
ixty  nine  of  all  patients  (69/98)  experienced  malnutrition.
he  average  percentage  of  malnutrition  in  the  weekly  cis-
latin  group  was  59%  (36/61)  and  in  the  3  weekly  cisplatin
roup  89.2%  (33/37).  The  malnutrition  was  not  determined
n  25  patients  (41%)  in  the  weekly  cisplatin  group  and  was  not
etermined  in  only  4  patients  (10.8%)  in  the  3-weekly  cis-
latin  group.  There  was  statistically  significant  difference
etween  groups  in  terms  of  malnutrition  (p  =  0.001).  The
eekly  cisplatin  group  was  experienced  less  nutrient  toxic-

ty.  The  characteristics  of  patients’  toxicity  are  summarized
n  Table  2.

Cumulative  high-dose  cisplatin  did  not  show  statisti-
ally  significant  difference  in  Grade  3---4  toxicities  including
ematological  toxicity,  mucositis,  dermatitis,  and  malnutri-
ion  compared  to  cumulative  low-dose  cisplatin  (p  =  1.00;

 =  0.09;  p  =  0.38;  p  =  1.00  respectively).  For  nausea  and
omiting,  the  difference  between  the  groups  was  close  to
eing  statistically  significant  (p  =  0.051).  The  comparison
etween  the  toxicities  and  delivered  cumulative  dose  cis-
latin  is  summarized  in  Table  3.

reatment  outcomes

edian  follow  up  was  found  to  be  41.5  months  (range:
---93  months).  Local  recurrence  was  observed  in  23  of  98
atients.  The  local  recurrence  rate  was  19.4%  (19/61)  in  the
eekly  cisplatin  group  and  4.1%  (4/37)  in  the  3-weekly  cis-
latin  groups  (p  =  0.02)  (Table  4).  The  regional-recurrence

as  observed  in  8  of  98  patients.  The  regional-recurrence

ate  was  7.1%  (7/61)  in  the  weekly-cisplatin  group  and  1%
1/37)  in  the  3-weekly-cisplatin  groups  (p  =  0.25)  (Table  4).
istant  metastasis  was  observed  in  17  of  98  patients.  The
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Table  1  Comparison  of  patient’s  characteristics  between  groups.

Weekly  group
n =  61  (%)

3-Weekly  group
n  =  37  (%)

Total
n  =  98  (%)

p

Gender Female  16  (26.2)  12  (32.4)  28  (28.6)  0.64a

Male  45  (73.8)  25  (67.6)  70  (71.4)
Age ≤50 28  (45.9)  27  (73)  55  (56.1)  0.01a

>50  33  (54.1)  10  (27)  43  (43.9)
T category T1  13  (21.3)  4  (10.8)  17  (17.3)  0.16b

T2  20  (32.8)  8  (21.6)  28  (28.6)
T3 12  (19.7)  8  (21.6)  20  (20.4)
T4 16  (26.2) 17  (45.9) 33  (33.7)

N category N0  14  (23) 6  (16.2) 20  (20.4) 0.30b

N1  16  (26.2) 12  (32.4) 28  (27.5)
N2 26  (42.6)  12  (32.4)  38  (38.8)
N3 5  (8.2)  7  (18.9)  12  (12.2)

RT technique 2/3D-RT  4  (6.6)  1  (2.7)  5  (5.1)  0.64a

IMRT  57  (93.4)  36  (97.3)  93  (94.9)
TNM stage II  16  (26.2)  3  (8.1)  19  (19.6)  0.01b

III  25  (41.0)  11  (29.7)  36  (36.7)
IVA 20  (32.8)  23  (62.2)  43  (43.9)

Cumulative dose ≥200  mg/m2 45  (73.8)  37  (100)  82  (83.7)  <0.001a

<200  mg/m2 16  (26.2)  0  (0)  16  (16.3)

2/3D-RT, two or 3-dimensional radiotherapy; IMRT, intensity modulated radiotherapy; TNM, T and N categories according to the 8th
edition of American Joint Commission on Cancer staging system.

a Fisher’s exact test.
b Chi-square.

Table  2  Comparison  of  toxicity  between  the  weekly  and  3-weekly  group.

Weekly  group
n =  61  (%)

3-Weekly  group
n  =  37  (%)

Total
n  =  98  (%)

pa

Hematological  toxicity Grade  1---2  57  (93.4)  31  (83.8)  88  (89.8)  0.17
Grade 3---4 4  (6.6) 6  (16.2)  10  (10.2)

Mucositis Grade  1---2 33  (54.1) 24  (64.9)  57  (58.2)  0.39
Grade 3---4 28  (45.9) 13  (35.1)  41  (41.8)

Dermatitis Grade  1---2 52  (85.2) 35  (94.6)  87  (88.8)  0.19
Grade 3---4 9  (14.8) 2  (5.4) 11  (11.2)

Nausea and  vomiting Grade  1---2  31  (50.8)  24  (64.9)  48  (56.1)  0.21
Grade 3---4  30  (49.2)  13  (35.1)  50  (43.9)

Malnutrition Grade  1---2  25  (41)  4  (10.8)  29  (29.6)  0.001
Grade 3---4  36  (59)  33  (89.2)  69  (70.4)

a Fisher’s exact test value.
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istant  metastasis  rate  was  11.2%  (11/61)  in  the  weekly  cis-
latin  group  and  6.1%  (6/37)  in  the  3-weekly  cisplatin  groups
p  = 1.00)  (Table  4).

While  ≥200  mg/m2 cisplatin  dose  was  achieved  in  82
f  98  patients,  <200  mg/m2 cisplatin  dose  was  achieved
n  16  of  98  patients.  While  the  complete  response  rate
as  found  to  be  82.9%  in  patients  achieving  a dose  of
200  mg/m2 cisplatin,  it  was  found  to  be  75%  in  the
atients  achieving  a  dose  of  <200  mg/m2 cisplatin  and

he  difference  between  groups  was  not  statistically  sig-
ificant  (p  =  0.48)  (Table  4).  While  local-recurrence  rate
as  found  to  be  19.5%  in  the  patients  achieving  a  dose

t
p
p
(

f  ≥200  mg/m2 cisplatin,  it  was  found  to  be  43.8%  in
he  patients  achieving  a  dose  of  <200  mg/m2 cisplatin  and
he  difference  between  groups  was  statistically  significant
p  =  0.03)  (Table  4). In  terms  of  regional-recurrence  rate,
he  difference  was  not  statistically  significant  between
he  patients  achieving  a  dose  of  ≥200  mg/m2 cisplatin
nd  the  patients  achieving  a  dose  of  <200  mg/m2 cisplatin
p  =  0.61)  (Table  4).  In  terms  of  distant  metastasis  rate,

he  difference  was  not  statistically  significant  between  the
atients  achieving  a  dose  of  ≥200  mg/m2 cisplatin  and  the
atients  achieving  a  dose  of  <200  mg/m2 cisplatin  (p  =  0.46)
Table  4).
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Table  3  Comparison  of  the  delivered  cumulative  cisplatin  dose  and  toxicity.

Patients  with
cisplatin  ≥200  mg/m2

n  =  82  (%)

Patients  with  cisplatin
<200  mg/m2

n  =  16  (%)

Total
n  =  98  (%)

pa

Hematological  toxicity Grade  1---2  73  (89)  15  (93.8)  88  (89.8)  1.00
Grade 3---4  9  (11)  1  (6.3)  10  (10.2)

Mucositis Grade 1---2  51  (62.2)  6  (37.5)  57  (58.2)  0.096
Grade 3---4  31  (37.8)  10  (62.5)  41  (41.8)

Dermatitis Grade 1---2  74  (90.2)  13  (81.3)  87  (88.8)  0.381
Grade 3---4  8  (9.8)  3  (18.7)  11  (11.2)

Nausea and  vomiting Grade  1---2 50  (61) 5  (31.3) 55  (56.1)  0.05
Grade 3---4 32  (39) 11  (68.7) 43  (43.9)

Malnutrition Grade 1---2 24  (29.3) 5  (31.3) 29  (29.6) 1.00
Grade 3---4  58  (70.7)  11  (68.7)  69  (70.4)

a Fisher’s exact test value.

Table  4  Comparison  of  the  treatment  outcomes  between  groups.

Cisplatin
≥200  mg/m2

Cisplatin
<200  mg/m2

Total  Cisplatin
Weekly

Cisplatin
3  weekly

Total

n (%)  n  (%)  n  (%)  p  n  (%)  n  (%)  n  (%)  p

Treatment  response  0.42
Partial 14  (17.1)  4  (25)  18  (18.4)  0.48  13  (21.3)  5  (13.5)  18  (18.4)
Complete 68  (82.9)  12  (75)  80  (81.6)  48  (78.7)  32  (86.5)  80  (81.6)

Local recurrence  0.02
− 66  (80.5)  9  (56.3)  75  (76.5)  0.03  42  (68.9)  33  (89.2)  75  (76.5)
+ 16  (19.5)  7  (43.7)  23  (23.5)  19  (31.1)  4  (10.8)  23  (23.5)

Regional recurrence  0.25
− 76  (92.7)  14  (87.5)  90  (91.9)  0.61  54  (88.5)  36  (97.3)  90  (91.8)
+ 6  (7.3)  2  (12.5)  8  (8.1)  7  (11.5)  1  (2.7)  8  (8.2)

Distant metastasis 1.00
−  69  (84.1)  12  (75)  81  (82.6)  0.46  50  (82)  31  (83.8)  81  (82.7)
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+ 13  (15.9)  4  (25)  17  (17

The  mean  LRFS  was  found  to  be  70.7  months  for  all
patients.  The  5  years  LRFS  rates  in  the  weekly-cisplatin
group  and  the  3  weekly-cisplatin  group  were  66.2%  and  81.6%
respectively.  There  was  no  statistically  significant  difference
between  groups  (p  =  0.15)  (Fig.  1).  The  5  year  LRFS  rates  in
the  patients  achieving  dose  of  ≥200  mg/m2 cisplatin  and  in
the  patients  achieving  dose  of  <200  mg/m2 cisplatin  were
75.8%  and  47.9%  respectively.  The  difference  between  the
groups  was  close  to  being  statistically  significant  (p  =  0.055)
(Fig.  2).  Clinical  parameters  consist  of  gender,  age,  T  cat-
egory,  N  category,  TNM  stage,  chemotherapy  schedule  and
cumulative  cisplatin  dose  did  not  have  any  effect  on  LRFS,
except  for  the  RT  technique.  The  LRFS  was  influenced  by
the  RT  technique  (HR  =  0.23,  95%  CI:  0.068---0.787,  p  =  0.01)
(Table  5).

The  mean  RRFS  was  found  to  be  85.2  months  for  all
patients.  The  5  year  RRFS  rates  in  the  weekly-cisplatin  group
and  the  3  weekly  cisplatin  group  were  87.3%  and  95.7%
respectively.  There  was  no  statistically  significant  difference

between  the  groups  (p  =  0.18)  (Fig.  1).  The  5  year  RRFS  rates
in  patients  achieving  a  dose  of  ≥200  mg/m2 cisplatin  and
in  patients  achieving  a  dose  of  <200  mg/m2 cisplatin  were
91.0%  and  87.1%  respectively.  There  was  no  statistically  sig-

a
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11  (18)  6  (16.2)  17  (17.3)

ificant  difference  between  the  groups  (p  =  0.46)  (Fig.  2).
he  RRFS  was  not  influenced  by  any  clinical  parameters  in
he  univariate  analysis  (Table  5).

The  mean  DMFS  was  found  to  be  77.1  months  for  all
atients.  The  5  year  RRFS  rates  in  the  weekly  cisplatin  group
nd  the  3  weekly  cisplatin  group  were  80.1%  and  76.1%
espectively.  There  was  no  statistically  significant  difference
etween  the  groups  (p  =  0.74)  (Fig.  1).  The  5  year  DMFS  rates
n  patients  achieving  a  dose  of  ≥200  mg/m2 cisplatin  and
n  patients  achieving  a  dose  of  <200  mg/m2 cisplatin  were
0%  and  72.2%  respectively.  There  was  no  statistically  sig-
ificant  difference  between  the  groups  (p  =  0.47)  (Fig.  2).
he  DMFS  was  not  influenced  by  any  clinical  parameters  in
he  univariate  analysis  (Table  5).

The  mean  OS  was  found  to  be  73.6  months  for  all  patients.
he  5  year  OS  rates  in  the  weekly  cisplatin  group  and  the  3
eekly  cisplatin  group  were  68.3%  and  90.3%  respectively.
here  was  no  statistically  significant  difference  between  the
roups  (p  =  0.11)  (Fig.  1).  The  5  year  OS  rates  in  patients

2
chieving  a  dose  of  ≥200  mg/m cisplatin  and  in  patients
chieving  a  dose  of  <200  mg/m2 cisplatin  were  78.2%  and
9.2%  respectively.  The  difference  between  the  groups  was
tatistically  significant  (p  =  0.003)  (Fig.  2).
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Figure  1  (A)  Overall  survival  curve  between  3  weekly  group  and  weekly  group;  (B)  locally  recurrence-free  survival  curve  between
3 weekly  group  and  weekly  group;  (C)  regional  recurrence-free  survival  curve  between  3  weekly  group  and  weekly  group;  (D)  distant
metastasis-free  survival  curve  between  3  weekly  group  and  weekly  group.

Table  5  Univariate  analysis  for  local  recurrence-free  survival,  regional  recurrence-free  survival  and  distant  metastasis-free
survival.

LRFS  RRFS  DMFS

HR  95%  CI  p  HR  95%  CI  p  HR  95%  CI  p

Gender Female  1.19  0.787---1.824  0.39  1.57  0.789---3.157  0.19  1.11  0.680---1.839  0.66
Male

Age ≤50 1.39  0.589---3.310  0.44  0.83  0.417---1.667  0.60  1.04  0.396---2.741  0.93
>50

T category T  1---2  0.90  0.596---1.378  0.64  0.86  0.424---1.777  0.69  1.06  0.661---1.713  0.79
T 3---4

N category N  0---1  1.24  0.814---1.905  0.31  1.00  0.501---2.005  0.99  1.06  0.661---1.713  0.79
N 2---3

RT  technic 3D-RT  0.23  0.068---0.787  0.01  21.6  0.0---5.223  0.68  0.35  0.80---1.540  0.16
IMRT

TNM stage II  1.00  0.552---1.837  0.92  1.63  0.601---4.428  0.61  1.53  0.765---3.095  0.45
III
IVA

Chemotherapy Weekly 0.46  0.156---1.366  1.62  0.26  0.033---2.171  0.21  1.17  0.430---32.33  0.74
3 weekly

Cumulative  dose ≥200  mg/m2 0.42  0.175---1.050  0.06  0.55  0.111---2.746  0.46  0.66  0.217---2.044  0.47
<200 mg/m2

3D-RT, three-dimensional radiotherapy; IMRT, intensity modulated radiotherapy; TNM, T and N categories are according to 8th edition
American Joint Commission on Cancer staging system.
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Figure  2  Kaplan---Meier  curves  for  patients  receiving  cisplatin  ≥200  mg/m2 and  <200  mg/m2.  (A)  Overall  survival  curve  between
≥200 mg/m2 and  <200  mg/m2;  (B)  locally  recurrence-free  survival  curve  between  ≥200  mg/m2 and  <200  mg/m2;  (C)  regional
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recurrence-free  survival  curve  between  ≥200  mg/m2 and  <
≥200 mg/m2 and  <200  mg/m2.

When  evaluated  in  subgroup  analysis,  there  were  no  sta-
tistically  significant  differences  in  terms  of  OS,  LRFS,  RRFS
and  DMFS  (p  =  0.40,  p  =  0.36,  p  =  0.22  and  p  =  0.22,  respec-
tively)  (Fig.  3)  between  3-weekly  and  weekly  chemotherapy
regimens  in  patients  with  cumulative  cisplatin  dose  of
≥200  mg/m2.

The  cumulative  dose  of  cisplatin  and  RT  technique  were
effective  on  OS  in  univariate  analysis.  2/3D  conformal  RT
and  <200  mg/m2 cisplatin  were  associated  with  shorter  OS  in
univariate  analysis  (HR  =  0.21,  95%  CI:  0.071---0.628,  p  =  0.005
and  HR  =  0.29,  95%  CI:  0.125---0.686,  p  =  0.003,  respectively)
(Table  6).  Among  the  clinical  parameters,  only  <200  mg/m2

cisplatin  was  a  prognostic  factor  for  the  OS  in  multivariate
analysis  (HR  =  0.36,  95%  CI:  0.146---0.912,  p  =  0.03)  (Table  6).

Discussion

In  this  study,  all  the  patients  had  the  undifferentiated,
non-keratinized  pathological  type  of  nasopharyngeal  carci-
noma  which  is  highly  responsive  to  treatment.  Both  of  these
weekly  and  3-weekly  cisplatin  groups  were  comparable  in
terms  of  gender,  T  category,  N  category,  and  RT  technique.

In  our  center,  we  observed  that  the  weekly  cisplatin

regimen  tends  to  be  more  frequently  applied  in  the
elderly  patients  and  in  patients  with  comorbid  disease.
Weekly  regimens  may  have  been  preferred  by  physicians
to  prevent  the  adverse  effects  of  cisplatin  in  patients  with

c
c
t
s

g/m2,  (D)  distant  metastasis-free  survival  curve  between

ower  clinical  performance,  comorbid  disease  and  older
atients.  Various  doses  of  cisplatin,  such  as  20---40  mg/m2,
ave  been  reported  in  the  literature.10,23---26 The  study  of
rospective  NPC-9901  and  NPC-9902  has  shown  that  at  least

 cycles  of  3  weekly  regimens  provide  improvement  in  local
ecurrence-free  survival  and  OS  of  cisplatin  administration
ompared  to  single  cycle  administration.27 In  addition,
t  was  reported  that  more  than  5  cisplatin  applications
ere  an  independent  prognostic  factor  in  concurrent
hemo-radiotherapy  (2D  or  3D  conformal  radiotherapy)
pplications  with  weekly  cisplatin  (40  mg/m2).28 In  this
tudy  presented,  we  administered  a  cisplatin  dose  of  50  mg
or  patients  receiving  weekly  chemotherapy.  Sixteen  of
1  patients  who  received  weekly  cisplatin  had  less  than

 cycles  of  chemotherapy.  A  significantly  high  (26%)  local
ecurrence  was  detected  in  the  weekly  cisplatin  group,
hich  may  be  due  to  a  low  cumulative  cisplatin  dose.

In  our  study,  37  patients  in  3-weekly  cisplatin  group  and
5  patients  in  weekly  cisplatin  group  achieved  ≥200  mg/m2

umulative  cisplatin  doses  (82  of  98  patients).  Cumu-
ative  dose  of  cisplatin  is  associated  with  long-term
urvival  outcomes  in  the  NPC  patients  treated  with  chemo-
adiotherapy.14,29,30 NPC-9901  and  NPC-9902  trials  declared
hat  at  least  two  cycles  of  cisplatin  (100  mg/m2 in  every

ycle)  improved  LRFS  and  OS  compared  to  one  cycle
isplatin.14 In  the  study  by  Loong  et  al.,28 they  proved  that
he  patients  who  received  ≥200  mg/m2 cisplatin  had  longer
urvival  than  patients  who  received  <200  mg/m2 cisplatin.
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Figure  3  Survival  curves  between  3  week  and  weekly  chemotherapy  regimens  in  patients  with  cumulative  cisplatin  dose
≥200 mg/m2.  (A)  Overall  survival  curve;  (B)  locally  recurrence-free  survival;  (C)  regional  recurrence-free  survival  curve;  (D)  distant
metastasis-free  survival  curve.

Table  6  Univariate  and  multivariate  cox  regression  analysis  for  overall  survival.

Univariate  Multivariate

Event  HR  95%  CI  p  HR  95%  CI  p

Gender Female  6  0.92  0.575---1.471  0.72
Male 16

Age <50  7  2.41  0.890---6.554  0.08
≥50 15

T category T  1---2  12  1.25  0.826---1.916  0.28
T 3---4  20

N category N  0---1  9  0.85  0.558---1.307  0.46
N 2---3  13

RT technic 3D-R  4  0.21  0.071---0.628  0.005  0.33  0.105---1.087  0.06
IMRT 18

TNM stage II  3  1.20  0.670---2.278  0.69
III 9
IVA 10

Chemotherapy Weekly  19  0.38  0.113---1.325  0.13
3 weekly  3

Cumulative  dose ≥200  mg/m2 9  0.29  0.125---0.686  0.003  0.36  0.146---0.912  0.03
<200 mg/m2 13

3D-RT, three-dimensional radiotherapy; IMRT, intensity modulated radiotherapy; TNM, T and N categories are according to 8th edition
American Joint Commission on Cancer staging system.
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A  comparison  of  cisplatin  cumulative  dose  and  cisplatin  sche

In  addition,  Ou  et  al.  reported  that  a  total  cisplatin  dose  of
>300  mg/m2 was  an  independent  prognostic  factor  for  OS,
DFS  and  DMFS  in  NPC  patients.31 On  the  contrary,  the  study
by  Peng  et  al.,32 >240  mg/m2 cumulative  cisplatin  dose  was
not  an  independent  prognostic  factor  for  OS.  Cut  off  value  of
cumulative  cisplatin  dose  is  still  controversial.  Our  trial  has
also  shown  that  the  patients  with  >200  mg/m2 cisplatin  dose
had  statistically  significant  long-term  survival  and  this  is
compatible  with  the  literature.  In  addition,  LRFS  in  patients
with  ≥200  mg/m2 cumulative  cisplatin  dose  were  close  to
being  statistically  significant.

In  this  retrospective  study,  we  observed  that  either
weekly  or  3  weekly  cisplatin  based  concomitant  chemo-
radiotherapy  had  the  similar  treatment  outcomes  in  terms
of  OS,  DMFS,  LRFS  and  RRFS  in  NPC  patients.  Several  stud-
ies  addressed  that  there  was  no  difference  between  weekly
and  3-weekly  cisplatin  schedules  for  OS,  DFS  and  DMFS  in
NPC  patients.29---33 The  results  of  our  study  were  compatible
with  the  literature.  RT  technique  was  found  as  a  prognos-
tic  factor  in  univariate  analyzes  for  LRFS.  While  cumulative
cisplatin  doses  and  RT  technique  were  found  as  prognostic
factors  in  univariate  analyzes  for  OS,  only  cumulative  cis-
platin  doses  was  found  as  an  independent  prognostic  factor
for  OS  in  multivariate  analysis.

Toxicity  profile  seemed  to  be  similar  in  both  regimens.
There  were  no  statistically  significant  differences  in  terms  of
adverse  effects  consisting  of  hematological  toxicity,  mucosi-
tis,  dermatitis,  nausea  and  vomiting  except  for  malnutrition.
Mucositis  was  the  most  common  adverse  effect  as  expected.
Grade  3---4  malnutrition  was  experienced  in  33  of  37  patients
in  3  weekly  cisplatin  group.  In  the  study  of  Tao  et  al.,  Grade
3---4  mucositis  were  experienced  more  in  weekly  cisplatin
group  than  3  weekly  cisplatin  group.26 However,  in  our  trial,
there  was  no  statistically  significant  difference  for  mucosi-
tis  between  the  groups.  In  addition,  none  of  the  patients
needed  enteral  nutrition  tubes.

Limitations  of  the  study  may  be  the  retrospective  design,
the  expression  of  single  center  experience,  an  insufficient
number  of  patients  and  short  follow-up  period.

Conclusion

The  weekly  or  3-weekly  cisplatin  schedules  in  concomitant
chemo-radiotherapy  regimens  may  be  preferred  according
to  the  experience  in  the  treatment  center  for  NPC  patients.
The  weekly  cisplatin  regimen  has  similar  treatment  out-
comes  and  adverse  effects  during  treatment  compared  to
the  3  weekly  regimen.  If  patients  achieve  ≥200  mg/m2 dose
of  cisplatin,  the  weekly  chemotherapy  schedules  may  be
used  safely  and  effectively.  According  to  the  outcomes  of  our
study,  ≥200  mg/m2 cisplatin  dose  is  an  independent  prognos-
tic  factor  in  NPC  patients  in  terms  of  overall  survival.  Further
prospective  studies  are  needed  to  confirm  the  results  of  the
present  study.
Conflicts of interest

The  authors  declare  no  conflicts  of  interest.
1

 in  patients  685

eferences

1. Chan AT. Nasopharyngeal carcinoma. Ann Oncol.
2010;21:308---12.

2. Afqir S, Ismaili N, Errihani H. Concurrent chemoradiotherapy in
the management of advanced nasopharyngeal carcinoma: cur-
rent status. J Cancer Res Ther. 2009;5:3---7.

3. Baujat B, Audry H, Bourhis J, Chan AT, Onat H, Chua DT, et al.
Chemotherapy in locally advanced nasopharyngeal carcinoma:
an individual patient’s data meta-analysis of eight random-
ized trials and 1753 patients. Int J Radiat Oncol Biol Phys.
2006;64:47---56.

4. Langedijk JA, Leamans CR, Butter J, Berkhof J, Slotman BJ.
The additional value of chemotherapy to radiotherapy in locally
advanced nasopharyngeal carcinoma: meta-analysis of the pub-
lished literature. J Clin Oncol. 2004;22:4604---12.

5. Chan AT, Leung SF, Ngan RK, Teo PM, Lau WH, Kwan WH,
et al. Overall survival after concurrent cisplatin-radiotherapy
compared with radiotherapy alone in locoregional advanced
nasopharyngeal carcinoma. J Natl Cancer Inst. 2005;97:
536---9.

6. Al-Sarraf M, LeBlanc M, Giri PG, Fu KK, Cooper J, Vuong T,
et al. Chemoradiotherapy versus radiotherapy in patients with
advanced nasopharyngeal cancer: phase III randomized inter-
group study 0099. J Clin Oncol. 1998;16:1310---7.

7. Lin JC, San JS, Hsu CY, Liang WM, Jiang RS, Wang WY. Phase
III study of concurrent chemoradiotherapy versus radiother-
apy alone for advanced nasopharyngeal carcinoma: positive
effect on overall and progression-free survival. J Clin Oncol.
2003;21:631---7.

8. Wee J, Tan EH, Tai BC, Wong HB, Leong SS, Tan T, et al. Random-
ized trial of radiotherapy versus concurrent chemoradiotherapy
followed by chemotherapy in patients with American Joint Com-
mittee on Cancer/International Union against cancer stage III
and IV nasopharyngeal cancer of the endemic variety. J Clin
Oncol. 2005;23:6730---8.

9. Chen Y, Liu MZ, Lian SB, Zong JF, Mao YP, Tang LL, et al.
Preliminary results of a prospective randomized trial compar-
ing concurrent chemoradiotherapy plus adjuvant chemotherapy
with radiotherapy alone in patients locoregionally advanced
nasopharyngeal carcinoma in endemic regions of China. Int J
Radiat Oncol Biol Phys. 2008;71:1356---64.

0. Chan AT, Teo PM, Ngan RK, Leung TW, Lau WH, Zee B,
et al. Concurrent chemotherapy---radiotherapy compared with
radiotherapy alone in patients with locoregionally advanced
nasopharyngeal carcinoma: progression free survival analysis of
a phase III randomized trial. J Clin Oncol. 2002;20:2038---44.

1. O’Sullivan B. Nasopharynx cancer: value of chemoradiotherapy.
Int J Radiat Oncol Biol Phys. 2007;69:118---21.

2. Lee N, Xia P, Quivey JM, Sultanem K, Poon I, Akazawa C, et al.
Intensity-modulated radiotherapy in the treatment of nasopha-
ryngeal carcinoma: an update of the UCSF experience. Int J
Radiat Oncol Biol Phys. 2002;53:12---22.

3. Shah BA, Qureshi MM, Jalisi S, Grillone G, Salama A, Cooley T,
et al. Analysis of decision making at a multidisciplinary head
and neck tumor board incorporating evidence based National
Comprehensive Cancer Network (NCCN) guidelines. Pract Radiat
Oncol. 2016;6:248---54.

4. Lee AW, Tung SY, Ngan RK, Chappell R, Chua DT, Lu TX,
et al. Preliminary results of a randomized study on therapeutic
gain by concurrent chemotherapy for locoregionally-advanced
nasopharyngeal carcinoma: combined analyses of NPC-9901 and
NPC-9902 trials. Eur J Cancer. 2011;47:656---66.

5. Adelstein DJ, Li Y, Adams GI, Wagner H Jr, Kish JA, Ensley JF,

et al. An intergroup phase III comparison of standard radiation
therapy and two schedules of concurrent chemoradiotherapy in

http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0170
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0175
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0180
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0185
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0190
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0195
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0200
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0205
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0210
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0215
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0220
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0225
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0230
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0235
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240


6

1

1

1

1

2

2

2

2

2

2

2

2

2

2

3

3

3

3
parison of weekly versus 3-weekly cisplatin during concurrent
chemo-radiotherapy for locoregionally advanced nasopharyn-
86  

patients with unresectable squamous cell head and neck cancer.
J Clin Oncol. 2003;21:92---8.

6. Forastiere AA, Goepfert H, Maor M, Pajak TF, Weber R, Morri-
son W, et al. Concurrent chemotherapy and radiotherapy for
organ preservation in advanced laryngeal cancer. N Engl J Med.
2003;349:2091---8.

7. Bernier J, Domenge C, Ozsahin M, Matuszewska K, Lefèbvre
JL, Greiner RH, et al. Postoperative irradiation with or with-
out concomitant chemotherapy for locally advanced head and
neck cancer. N Engl J Med. 2004;350:1945---52.

8. Cooper JS, Pajak TF, Forastiere AA, Jacobs J, Campbell BH,
Saxman SB, et al. Postoperative concurrent radiotherapy and
chemotherapy for high risk squamous cell carcinoma of the head
and neck cancer. N Engl J Med. 2004;350:1937---44.

9. Forastiere AA, Zhang Q, Weber RS, Maor MH, Goepfert H, Pajak
TF, et al. Long-term results of RTOG 91-11: a comparison of
three non-surgical treatment strategies to preserve the larynx
in patients with locally advanced larynx cancer. J Clin Oncol.
2013;31:845---52.

0. Pan JJ, Ng WT, Zong JF, Chan LL, O’Sullivan B, Lin SJ, et al.
Proposal for the 8th edition of the AJCC/UICC staging system
for nasopharyngeal cancer in the era of intensity-modulated
radiotherapy. Cancer. 2016;122:546---58.

1. National Cancer Institute. Common toxicity criteria version 3.0;
2006 [updated 30.01.06].

2. Eisenhauer EA, Therasse P, Bogaerts J, Schwartz LH, Sargent
D, Ford R, et al. New response evaluation criteria in solid
tumours: revised RECIST guideline (version 1.1). Eur J Cancer.
2009;45:225---47.

3. Quon H, Leong T, Haselow R, Leipzig B, Cooper J, Forastiere A.
Phase III study of radiation therapy with or without cis-platinium
in patients with unresectable squamous or undifferentiated car-
cinoma of the head and neck; an intergroup trial of the Eastern
Cooperative Oncology Group (E2382). Int J Radiat Oncol Biol
Phys. 2011;81:719---25.

4. Ho KF, Swindell R, Brammer CV. Dose intensity comparison
between weekly and 3-weekly cisplatin delivered concurrently
with radical radiotherapy for head and neck cancer: a retro-

spective comparison from New Cross Hospital, Wolverhampton,
UK. Acta Oncol. 2008;47:1513---8.

5. Maguire PD, Papagikos M, Hamann S, Neal C, Meyerson M, Hayes
N, et al. Phase II trial of hyperfractioned intensity-modulated
Gundog  M  et  al.

radiation therapy and concurrent weekly cisplatin stage III
and Iva head and neck cancer. Int J Radiat Oncol Biol Phys.
2011;79:1081---8.

6. Newlin HE, Amdur RJ, Riggs CE, Morris CG, Kirwan JM,
Mendenhall WM. Concomitant weekly cisplatin and altered
fractionation radiotherapy in locally advanced head and neck
cancer. Cancer. 2010;116:4533---40.

7. Lee AW,  Tung SY, Ngan RK, Chappell R, Chua DT, Lu TX, et al.
Factors contributing to the efficacy of concurrent-adjuvant
chemotherapy for locoregionally advanced nasopharyngeal car-
cinoma: combined analyses of NPC-9901and NPC-9902 trials. Eur
J Cancer. 2011;47:656---66.

8. Loong HH, Ma BB, Leung SF, Mo F, Hui EP, Kam MK, et al. Prog-
nostic significance of the total dose of cisplatin administered
during concurrent chemoradiotherapy in patients with locore-
gionally advanced nasopharyngeal carcinoma. Radiother Oncol.
2012;104:300---4.

9. Jagdis A, Laskin J, Hao D, Hay J, Wu  J, Ho CJ. Dose delivery
analysis of weekly versus three-weekly cisplatin concurrent with
radiation therapy for local advanced Nasopharyngeal Carcinoma
(NPC). Am J Clin Oncol. 2014;37:63---9.

0. Tao CJ, Lin L, Zhou GQ, Tang LL, Chen L, Mao YP, et al.
Comparison of long term survival and toxicity of cisplatin
delivered weekly versus every 3-weekly with intensity mod-
ulated radiotherapy in nasopharyngeal carcinoma. PLoS One.
2014;9:e110765.

1. Ou X, Zhou X, Shi Q, Xing X, Yang Y, Xu T, et al. Treatment
outcomes and late toxicity of 869 patients with nasopharyngeal
carcinoma treated with definitive intensity modulated radiation
therapy: new insight into the value of total dose of cisplatin and
radiation boost. Oncotarget. 2015;6:38381---97.

2. Peng H, Chen L, Li WF, Guo R, Mao YP, Zhang Y, et al. The cumu-
lative cisplatin dose affects the long-term survival outcomes of
patients with nasopharyngeal carcinoma receiving concurrent
chemo-radiotherapy. Sci Rep. 2016;6:24332.

3. Meng DF, Sun R, Peng LX, Huang YS, Yang Q, Luo DH, et al. A com-
geal carcinoma using intensity modulated radiotherapy: a
matched study. J Cancer. 2018;9:92---9.

http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0240
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0245
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0250
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0255
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0260
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0265
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0270
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0275
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0280
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0285
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0290
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0295
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0300
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0305
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0310
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0315
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0320
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0325
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330
http://refhub.elsevier.com/S1808-8694(19)30037-0/sbref0330

	A comparison of cisplatin cumulative dose and cisplatin schedule in patients treated with concurrent chemo-radiotherapy in...
	Introduction
	Methods
	Patient selection
	Clinical staging
	Treatment
	Follow up
	Statistical analysis

	Results
	Patient characteristics
	Toxicity
	Treatment outcomes

	Discussion
	Conclusion
	Conflicts of interest
	References


