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Factors Associated with Late Toxicity
in Nasopharyngeal Carcinoma Patients

Treated with Radio-Chemotherapy

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To qu an tify la te to xi city in pa ti ents tre a ted with in ten si ve che mot he rapy
(ChT) and ra di ot he rapy (RT) for na sop hary nge al car ci no ma (NPC) and to in ves ti ga te fac tors as so ci -
a ted with it. MMaatteerriiaall  aanndd  MMeett  hhooddss::  We ret ros pec ti vely re vi e wed the tre at ment out co me in terms of
mo de ra te-se ve re la te to xi city (MSLT) in 44 NPC pa ti ents di ag no sed bet we en 2001 and 2007. All the
pa ti ents we re tre a ted with con for mal RT and cisp la tin con ta i ning ChT. Twenty-eight (63.6%) pa ti -
ents among 44 re ce i ved only mul tid rug ne o ad ju vant ChT, whi le the re ma i ning 16 (36.4%) pa ti ents
re ce i ved ad di ti o nal con co mi tant cisp la tin du ring RT. MSLT was eva lu a ted ac cor ding to
RTOG/EORTC sco ring system and de fi ned as gra de 3-5 la te to xi city. The me di an fol low-up of the -
se 44 pa ti ents was 38 months (ran ge, 12-84 months). Sta tis ti cal analy ses we re per for med with Kap -
lan-Me i er met hod and a mul tip le Cox's reg res si on mo del. RRee  ssuullttss::  The ha zard pro ba bi lity of
de ve lo ping MSLT at 5 ye ars was 49%. In uni va ri a te analy ses; gen der, age, his to pat ho logy, T sta ge, N
sta ge and ChT sche ma did not ha ve sig ni fi cant im pact on tre at ment out co me in terms of MSLT. To -
tal ra di a ti on do se to the neck, which ap pe a red to ha ve a pa ra do xi cal ef fect on la te to xi city in uni va -
ri a te analy sis tur ned to be in sig ni fi cant in mul ti va ri a te analy sis. Tre at ment res pon se was fo und to be
the only prog nos tic fac tor in mul tip le Cox's reg res si on analy sis, which had an im pact on MSLT in
NPC pa ti ents. Pro ba bi lity of MSLT among the 12 NPC pa ti ents with less than comp le te res pon se to
the tre at ment was hig her than 32 pa ti ents with comp le te res pon se to the tre at ment (85.7% and
35.2% at 5 ye ars, res pec ti vely; p= 0.0254). CCoonncc  lluu  ssii  oonn::  La te to xi city in NPC pa ti ents is tre at ment re-
la ted. Po or tu mo ur con trol can be a trig ge ring fac tor for de ve lop ment of la te to xi city. Long las ting
re si du al di se a se fol lo wing tre at ment is an in te res ting phe no me non in NPC pa ti ents, which ap pe ars
to be re la ted with MSLT and has to be furt her in ves ti ga ted in pros pec ti ve stu di es. 

KKeeyy  WWoorrddss::  Adverse effects; chemotherapy, adjuvant; nasopharyngeal neoplasms; radiotherapy 

ÖÖZZEETT  AAmmaaçç::  Na zo fa rinks kar si no mu (NFK) ne de niy le yo ğun ke mo te ra pi (KT) ve rad yo te ra pi (RT)
ile te da vi edi len has ta lar da geç tok si si te nin de re ce si ni ve geç tok si si te ile iliş ki li et ken le ri be lir le -
mek tir. GGeerreeçç  vvee  YYöönn  tteemm  lleerr::  Na zo fa rinks kar si no mu ta nı sıy la 2001-2007 yıl la rı ara sın da te da vi edi -
len 44 has ta da, or ta-ağır geç tok si si te (OAGT) ret ros pek tif araş tı rıl mak ta dır. Tüm has ta lar kon for mal
RT ve sisp la tin li KT ile te da vi edil miş tir. Kırk dört has ta nın 28'ine (%63.6) yal nız çok ilaç lı ne o ad -
ju van KT uy gu la nır ken, ka lan 16 (%36.4) has ta ya ne o ad ju van KT'den son ra RT ile eş za man lı sisp -
la tin de ve ril di. OAGT ’nin ta nı mı RTOG/EORTC skor la ma sis te mi ne gö re gra de 3-5 geç tok si si te dir.
Kırk dört has ta nın or tan ca iz lem sü re si 38 ay dır (da ğı lım, 12-84 ay). İsta tis tik sel ana liz ler Kap lan-
Me i er yön te mi ve çok de ğiş ken li Cox reg res yon mo de liy le ya pıl mış tır. BBuull  gguu  llaarr::  Beş yıl da OAGT
ge liş me ola sı lı ğı %49'dur. Tek de ğiş ken li ana liz ler de; cin si yet, yaş, his to pa to lo ji, T ev re si, N ev re si
ve ChT şema sı nın OAGT için te da vi so nuç la rı na an lam lı et ki si sap tan ma mış tır. Bo yun lenf no du
böl ge le ri ne top lam rad yas yon do zu nun geç tok si si te ye tek de ğiş ken li ana liz de pa ra dok sal olan et -
ki si çok de ğiş ken li ana liz de kay bol mak ta dır. Çok de ğiş ken li ana liz de, NFK'lu has ta la rı mız da
OAGT'yi be lir le yen tek prog nos tik fak tö rün te da vi ye alı nan ya nıt ol du ğu bu lun muş tur.  On iki te -
da vi ye tam ya nıt ver me yen NFK'lu has ta da 5 yıl da OAGT sap tan ma ola sı lı ğı, te da vi ye tam ya nıt ve -
ren 32 has ta dan yük sek tir (sı ra sıy la, %85.7 ve %35.2; p= 0.0254). SSoo  nnuuçç  llaarr::  NFK'lu has ta lar da geç
tok si si te te da viy le iliş ki li dir. Ye ter siz tü mör kon tro lü geç tok si si te nin oluş ma sı nı uya ra bil mek te dir.
NFK'lu has ta lar da te da vi den son ra uzun sü re li re zi dü el has ta lık var lı ğı nın geç tok si si tey le iliş ki si
pros pek tif ça lış ma lar la araş tı rıl ma sı ge re ken bir ol gu dur.  

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Yan et ki ler; ke mo te ra pi, ad ju vant; na zo fa rinks ne op la zi le ri; rad yo te ra pi  
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n ten si ve tre at ment to na sop hary nge al car ci no -
ma (NPC) pa ti ents re sults in high cu re ra tes.
Ne o ad ju vant and con co mi tant che mot he rapy

(ChT) with ra di ot he rapy (RT) to lar ge vo lu mes
pro ved to be ef fec ti ve in this highly in va si ve tu mo -
ur. Re cently, 4-6% sur vi val ad van ta ge with ad junc-
ti ve ChT to RT com pa red with RT alo ne was
re por ted in the me ta a naly sis of ran do mi sed tri als.1

Alt ho ugh lon ger sur vi val can be ac hi e ved in NPC
pa ti ents with RT and ChT, the pro ba bi lity of tre at -
ment-re la ted mo de ra te-se ve re la te to xi city (MSLT)
may in cre a se and ca u se im por tant dec li ne in qu a -
lity of li fe.2-5 To xic de aths may oc cur and mor bi -
dity may be so much that the pa ti ents may reg ret to
be cu red of the ir di se a se.6

The most fre qu ently di ag no sed la te si de ef fects
in pa ti ents tre a ted for NPC are soft tis su e fib ro sis,
lymph e de ma, xe ros tomy, growth re tar da ti on, te -
eth car ri es, mic rog nathy, he a ring loss, tem po ro -
man di bu lar jo int dysfunc ti on, swal lo wing di sor der,
chro nic si nus di se a se, lary nge al e de ma, cog ni ti ve
dysfunc ti on and ra di a ti on in du ced can cer.3,7-10 Can-
cer pa ti ents may ha ve la te si de ef fects re la ted with
cha rac te ris tics of the ir di se a se, the way they are
tre a ted or the ir in trin sic sen si ti vity to the tre at -
ment. In trin sic sen si ti vity plays the big gest ro le on
pa ti ent-to-pa ti ent va ri a bi lity in la te to xi city of can-
cer tre at ments.11,12

The la te si de ef fects are ir re ver sib le and prog -
res si ve. The re fo re, they de ter mi ne the tre at ment
cho i ce and the do se. The to le ran ce do ses of cri ti cal
or gans and tis su es sho uld not be ex ce e ded. Ap pe a -
ran ce of la te ef fects of RT shows a typi cal la tent pe-
ri od af ter tre at ment.13 They do not re co ver and
gra du ally be co me wor se. Pa ti ents must be clo sely
mo ni to red du ring fol low-up for la te si de ef fects. 

Qu an ti fi ca ti on, analy zing and re por ting of la -
te si de ef fects is anot her prob lem, which is very im-
por tant for com pa ri son of da ta from dif fe rent
ins ti tu tes. The Ra di a ti on The rapy On co logy Gro -
up / Eu ro pe an Or ga ni sa ti on for the Re se arch and
Tre at ment of Can cer (RTOG/EORTC) gra ding sys-
tem has be en ad vo ca ted for qu an ti fi ca ti on and ca t-
e go ri za ti on of la te si de ef fects.14 Sta tis ti cal analy ses
are sub ject to furt her dis cus si on. Ho we ver, sur vi val
analy ses such as Kap lan-Me i er are ge ne rally pre-

fer red as they gi ve a mo re re a lis tic im pres si on of
the risk of the tre at ment.15

This study in ves ti ga tes la te to xi city in NPC pa-
ti ents to de ter mi ne as so ci a ted fac tors with MSLT.
The ro le of tre at ment re la ted fac tors, par ti cu larly
the to tal ra di a ti on do se and res pon se to tre at ment
was eva lu a ted. 

MATERIAL AND MET HODS
Forty-fo ur NPC pa ti ents di ag no sed bet we en 2001
and 2007 we re ret ros pec ti vely re vi e wed for the cli -
ni cal fin dings, tre at ment cho i ce and out co mes. Our
ma in con cern was to de ci de the in ci den ce and ti m-
ing of MSLT and find re a sons for it. All of the pa-
ti ents ex hi bi ted va ri o us forms of squ a mo us cell
car ci no ma. Tu mo urs we re sta ged ac cor ding to the
Ame ri can Jo int Com mit te e on Can cer (AJCC) 6th

edi ti on cri te ri a.16

Pres cri bed the rapy inc lu ded RT (66 Gy to 70
Gy to the pri mary tu mo ur and the cli ni cally po si -
ti ve cer vi cal no des; and 46 to 50 Gy to all of the
cer vi cal lympha tics with 2 Gy da ily frac ti ons du r-
ing we ek days) and thre e co ur ses of pla ti num-ba sed
ChT in a ne o ad ju vant sche ma for 28 of 44 (63.4%)
pa ti ents. Six te en of 44 (36.4%) pa ti ents al so re ce i -
ved con co mi tant cisp la tin ChT with RT fol lo wing
ne o ad ju vant cisp la tin con ta i ning mul tid rug ChT.
Con for mal RT was per for med with com pu ted to-
mog raphy (CT) si mu la ti on, and tre at ment was de-
li ve red with 6-18 MV pho tons and 9-12 MeV
elec trons from mul ti le af col li ma tor sha ped tre at -
ment por tals. Fol low-up was per for med bi monthly
and qu ar terly du ring the first and se cond ye ars, 
res pec ti vely; bi an nu ally du ring ye ars 3 to 5; and
an nu ally du ring suc ce e ding ye ars. Mag ne tic re so -
nan ce ima ging (MRI) or CT scans we re ob ta i ned in
the se cond and fo urth months of the first ye ar and
an nu ally in the fol lo wing ye ars. Tre at ment out co -
mes we re prog res si on-fre e sur vi val (PFS), ove rall
sur vi val (OS) and MSLT. Mo de ra te-se ve re la te to -
xi city is de fi ned as gra de 3 or 4 la te to xi city (no to -
xic de ath has be en re cor ded, which is gra de 5). 

La te to xi city of tre at ment was eva lu a ted for
skin, sub cu ta ne o us tis su e, oral and phary nge al mu-
co sa, sa li vary glands, man dib le, te eth, pi tu i tary-
thyro id axis, bo nes, pa ra na sal si nu ses, cra ni al
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ner ves, larynx, oe sop ha gus, ears, eyes, and pul mo -
nary, car di ac, gas tro in tes ti nal, uri nary and cen tral
ner vo us systems ac cor ding to the RTOG/EORTC
sco ring system.14 The me di an fol low-up of the se 44
pa ti ents was 38 months (ran ge, 12-84 months). 

Pa ti ent cha rac te ris tics we re des cri bed with fre-
qu ency tab les. Ove rall sur vi val and PFS analy ses
we re per for med with the Kap lan-Me i er met hod
and cu mu la ti ve cru de in ci den ce of MSLT in ti me
was plot ted on a Car te si an grap hic. The ha zard pro -
ba bi lity of MSLT was de ci ded with Kap lan-Me i er
met hod (one mi nus sur vi val). Ti me was cal cu la ted
from the di ag no sis of NPC to the de ve lop ment of
MSLT. Uni va ri a te analy ses we re per for med with
fac tors: Gen der (fe ma le vs. ma le), age (<43 vs. =
>43), his to pat ho logy (WHO1-2 vs. WHO 3), T (X-
2 vs. 3-4) and N (0-1 vs. 2-3) sta ges, ChT sche ma
(ne o ad ju vant vs. ne o ad ju vant + con co mi tant), to tal
ra di a ti on do se to the cer vi cal no dal re gi ons (≥66 Gy
vs. ≤60 Gy) and tre at ment res pon se (comp le te res -
pon se (CR) vs. less than comp le te res pon se (LTCR).
Comp le te res pon se is de fi ned as no evi den ce of di s-
e a se with MRI eva lu a ti on wit hin four months fol-
lo wing tre at ment. Less than comp le te res pon se is
de fi ned as long term re si du al di se a se or di se a se pro-
g res si on with MRI lon ger than four months fol lo -
wing tre at ment. To tal ra di a ti on do se to the
na sop harynx was not inc lu ded in the analy ses as all
the pa ti ents re ce i ved ho mo ge no us do ses (≥66 Gy)
to the pri mary tu mo ur si te. Uni va ri a te analy ses we -
re per for med with the Kap lan-Me i er met hod and
the dif fe ren ce of pro ba bi lity cur ves was tes ted with
the Log-Rank test. Mul tip le Cox’s reg res si on analy-
sis with for ward-LR met hod was app li ed to de ci de
the pre-tre at ment and tre at ment re la ted fac tors ca -
u sing MSLT in pa ti ents with NPC. The pro por ti o -
na lity as sump ti on was con fir med in SPSS by the
si mi lar sha pe of the plot ted ba se li ne ha zard func ti -
ons for each ca te gory of each co va ri a te analy sed. 

RE SULTS 
Se ven te en (39%) of 44 NPC pa ti ents we re fo und to
ha ve MSLT du ring the ir fol low-up. Ho we ver, with
the Kap lan-Me i er sur vi val analy sis the ha zard pro -
ba bi lity (one mi nus cu mu la ti ve sur vi val) of MSLT
was cal cu la ted 49% at five ye ars (Fi gu re 1). Pa ti ent

cha rac te ris tics are pre sen ted in Tab le 1. In uni va ri -
a te analy ses; gen der, age, his to pat ho logy, T sta ge,
N sta ge and ChT sche ma did not inf lu en ce MSLT.
Thirty fo ur pa ti ents who re ce i ved to tal ra di a ti on
do se ≥66 Gy to the cer vi cal no dal re gi ons pa ra do -
xi cally had lo wer risk of de ve lo ping MSLT com pa -
red to the 10 pa ti ents who re ce i ved ≤60 Gy to the
cer vi cal no dal re gi ons (p= 0.01). The 5-ye ar ha zard
pro ba bi lity of MSLT among the 32 NPC pa ti ents
with CR to the tre at ment was sig ni fi cantly less
than the 12 pa ti ents with LTCR to the tre at ment
(35.2% and 85.7%, res pec ti vely; p= 0.0005) (Tab le
2, Fi gu re 2). 

The only gra de 4 la te to xi city ob ser ved was
for ma ti on of a fis tu la af ter in fec ti on in nec ro tic
sub der mal tis su es of the che ek. The re ma i ning 16
pa ti ents ex pe ri en ced gra de 3 la te to xi city (Tab le 3).
MSLT was di ag no sed star ting from 4 months to 48
months (me di an 12 months) post tre at ment.

Ove rall sur vi val and PFS of 44 pa ti ents with
NPC was fo und 84% and 66% at 5 ye ars, res pec ti -
vely (Fi gu re 3, 4). 

The re sults of mul tip le Cox’s reg res si on analy-
sis re ve a led that the only sig ni fi cant fac tor as so ci -
a ted with MSLT was the tre at ment res pon se (p =
0.0254) (Tab le 4, Fi gu re 5). The to tal ra di a ti on do -
se to the in vol ved neck no des was not a sig ni fi cant

FI GU RE 1: The pro ba bi lity of mo de ra te-se ve re la te to xi city (gra de 3-4) in 44
na sop hary nge al car ci no ma pa ti ents was cal cu la ted 49% at 5 ye ars with the
Kap lan-Me i er met hod. 
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fac tor as so ci a ted with MSLT in mul ti va ri a te analy-
sis. This was a pa ra do xi cal as so ci a ti on bet we en to -
tal do se to the in vol ved neck no de re gi ons and the
MSLT, as lo wer do se to the neck re sul ted in less to -
xi city com pa red with hig her do se to the neck.
MSLT de ve lo ped in 7 of 10 pa ti ents who we re gi -
ven ≤60 Gy to the neck. Ho we ver, mo re than half
(4/7) of the se pa ti ents had in vol ved neck no des and
they co uld not get the pres cri bed do se to the neck
du e to se ve re acu te to xi city. 

DIS CUS SI ON
No to xic de ath (RTOG gra de 5) was ob ser ved
among 44 pa ti ents with NPC. One pa ti ent with soft
tis su e nec ro sis and fis tu la (RTOG gra de 4) du ring
fol low-up con sis ted the 5-ye ar ac tu a ri al in ci den ce
of RTOG gra de 4-5 la te comp li ca ti on (2%) in this
pa ti ent gro up. Alt ho ugh the tre at ment for NPC be-
ca me mo re in ten si ve with ne o ad ju vant and con co -
mi tant ChT, this low ac tu a ri al in ci den ce of se ve re
la te to xi city might be ta ken as a ref lec ti on of 
im pro ved tre at ment tech no logy in spa ring nor mal
tis su es. Our re sults ha ve shown a furt her im pro ve -
ment in tre at ment of NPC in terms of si de ef fects
com pa red with the re ports from 1954-1971 (10 ye -
ar ac tu a ri al in ci den ce of 14% with a 3% mor ta lity)
and 1983-1992 (10 ye ar ac tu a ri al in ci den ce of
5%).3,17 In NPC pa ti ents tre a ted only with RT, 10-
ye ar cu mu la ti ve in ci den ce of MSLT was re por ted
16% by San gu i net ti, et al.17 They al so re por ted to -
tal ra di a ti on do se >60 Gy to the na sop harynx did
not ha ve an im pact on the de ve lop ment of MSLT.
Fi ve-ye ar cu mu la ti ve in ci den ce of MSLT among
our 44 pa ti ents with NPC was much hig her (17/44;
39%), and 5-ye ar ha zard pro ba bi lity of MSLT was
es ti ma ted 49%. How to analy se la te to xi city of can-
cer tre at ment is sub ject to furt her dis cus si on. Ho -
we ver, sur vi val analy ses such as Kap lan-Me i er are
ge ne rally pre fer red as they gi ve a mo re re a lis tic im-
pres si on of the risk of the tre at ment.15 The cru de
in ci den ce le ads to ove res ti ma te the sa fety of tre at -
ment du e to the la tent pe ri od for la te si de ef fects.
So me of the pa ti ents with can cer will di e be fo re the
la te si de ef fects can be di ag no sed. On the con trary,
sur vi val analy sis may ove res ti ma te tre at ment to xi -
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Characteristics Patients 

n (%)

Age, years

Median 43 (range; 11-79)

Gender

Female 15 (34%)

Male 29 (66%)

Histopathology (WHO*)

WHO 1 2 (5%)

WHO 2 14 (32%)

WHO 3       28 (63%)

T Stage#

T0 2 (5%)

T2a 6 (13%)

T2b 21 (48%)

T3 13 (29%)

T4 2 (5%)

N Stage

N0 7 (16%)

N1 8 (18%)

N2 19 (43%)

N3a 6 (13%)

N3b 4 (10%)  

Stage

IIA 3 (7%)

IIB 5 (11%)

III 25 (57%)

IVA 4 (10%)

IVB 7 (15%)

Type of chemotherapy

Neoadjuvant only 28 (64%)

Neoadjuvant and concomitant with radiotherapy 16 (36%)

Total radiation dose to the nasopharynx

66 Gy-72 Gy 40 (91%) 

126 Gy-130 Gy (after reirradiation for locoregional recurrences) 4 (9%)

Total radiation dose to the neck

46 Gy-50 Gy 6 (13%)

56 Gy-60 Gy 4 (10%)

66 Gy-72 Gy 31 (70%)

96 Gy-110 Gy (after reirradiation for locoregional recurrences) 3 (7%)

Current status

Alive with no evidence of disease 33 (75%)

Alive with disease 5 (11%)

Dead with disease progression 6 (14%)

TABLE 1: Characteristics of 44 nasopharyngeal 
carcinoma patients.

* WHO, World Health Organisation. #Patients are staged according to the American
Joint Committee on Cancer (AJCC) 6th edition criteria.16



city, as all pa ti ents may not ex press la te si de ef fects
even tu ally. For this re a son sur vi val analy sis may
not es ti ma te la te to xi city as they suc cess fully do es-
ti ma te ove rall sur vi val.18,19 The tu mo ur of so me pa-
ti ents can be con trol led with ac cep tab le la te
to xi city. On the ot her hand, so me pa ti ents with un-
con trol led tu mo urs with very litt le or no la te to xi -
city may ma ke us sus pi ci o us abo ut the ai med do se
gi ven to the pa ti ent. The res pon se of the pa ti ents
to the sa me tre at ment may al so vary be ca u se of in-
trin sic ra di o sen si ti vity of in di vi du al pa ti ent. All
the se are the short co mings of ha zard es ti ma tes of
la te si de ef fects tho ugh it pro vi des a mo re re le vant
es ti ma te of tre at ment to xi city.13,20

Uni va ri a te analy sis re ve a led that one of the
sig ni fi cant con tri bu ting fac tors was the to tal ra di -
a ti on do se to the in vol ved neck no des (Tab le 2).
Ho we ver, this con tri bu ti on to the de ve lop ment of
MSLT in pa ti ents with NPC was in a pa ra do xi cal
way. Con trary to our ex pec ta ti on to tal neck ra di a -
ti on do se ≤60 Gy was re la ted with hig her pro ba bi -
lity of MSLT com pa red with to tal neck ra di a ti on
do se ≥66 Gy (81% and 38%, res pec ti vely; p= 0.01).
In an analy sis of 230 pa ti ents with he ad-and-neck
can cer from RTOG tri als 5-ye ar ha zard pro ba bi lity
of MSLT was fo und 43%.21 They fo und ol der age,
ad van ced T sta ge, lary nge al or hypop hary nge al lo-
ca liza ti on and post tre at ment neck dis sec ti on as
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Characteristic Grade 0-2 Grade 3-4 5-year Log-Rank

Late Toxicity (Moderate-Severe) Actuarial Probability of p

(n= 27) Late Toxicity (n= 17) MSLT#

n (%) n (%)

Age, years

Median 42 44

Range 12-79 11-68

= <43 14 (52%) 8 (47%) 50.7%

> 43 13 (48%) 9(53%) 56.2% 0.82

Gender

Female 11 (41%) 4 (24%) 43%

Male 16 (59%) 13 (76%) 51% 0.18

Histopathology (WHO*)

1-2 10 (37%) 6 (35%) 36.2%

3 17 (63%) 11 (11%) 44.5% 0.54

T stage

1-2 17 (63%) 12 (71%) 52%

3-4 10 (37%) 5 (29%) 36.4% 0.91

N stage

0-1 9 (33%) 6 (35%) 42.7%

2-3 18 (67%) 11 (65%) 49.2% 0.69

Chemotherapy

Neoadjuvant 15 (56%) 13 (77%) 52.9%

Neoadjuvant + Concomitant 12 (44%) 4 (23%) 25.5% 0.51

Total radiation dose to the neck 

≤60 Gy 3 (11%) 7 (41%) 81.3%

≥66 Gy 24 (89%) 10 (59%) 38.4% 0.01

Treatment response

CRa 24 (89%) 8 (47%) 35.2%

LTCRb 3 (11%) 9 (53%) 85.7% 0.0005

TABLE 2: Characteristics of nasopharyngeal carcinoma patients with grade 0-2 and grade 3-4 (moderate-severe) 
late toxicity and univariate analyses with the Kaplan-Meier method and the log-rank test. 

# MSLT, Moderate-Severe Late Toxicity. * WHO, World Health Organisation. aCR, Complete Response. bLTCR, Less Than Complete Response. 



con tri bu ting fac tors to the de ve lop ment of MSLT.
No ChT or RT fac tors we re fo und sig ni fi cantly con-
tri bu ting to the la te to xi city in mul ti va ri a te analy-
sis. Ho we ver, in uni va ri a te analy sis a pa ra do xi cal
ne ga ti ve as so ci a ti on bet we en to tal ra di a ti on do se

and MSLT was fo und si mi lar to our study. They
tho ught se lec ti on bi as co uld le ad to this as so ci a ti on
as pa ti ents with lar ger vo lu me neck di se a se wo uld
un der go neck dis sec ti on and re ce i ve lo wer do ses of
ra di a ti on to the neck, alt ho ugh they wo uld ha ve
mo re tu mo ur and sur gery re la ted da ma ge to the
nor mal tis su es.21 Ho we ver, in our 44 pa ti ents with
NPC, sur gery was consisted of an in ci si o nal bi opsy.
Re e va lu a ti on of our tre at ment re cords did not re ve -
al syste ma tic plan ning or do si metry er rors that wo -
uld re sult in hig her do ses than pres cri bed. An
in te res ting fin ding was that four out of seven pa ti -
ents de ve lo ping MSLT af ter to tal ra di a ti on do se ≤60
Gy to the neck no des we re pa ti ents who we re plan -
ned to be gi ven to tal ra di a ti on do se ≥66 Gy to the
neck no des as they had in vol ved neck no des. The -
se four pa ti ents co uld not be gi ven the pres cri bed
high to tal do se to the neck be ca u se of se ve re der-
mal and mu co sal acu te to xi city. Among the 44 pa-
ti ents with NPC the re was no cor re la ti on bet we en
acu te gra de 3-4 to xi city and MSLT (da ta not
shown). Many stu di es ha ve shown that la te ra di a -
ti on ef fects are of ten not con se qu en ti al to acu te ra-
di a ti on ef fects.22-24 A se ve re la te to xi city do es not
ha ve to fol low se ve re acu te to xi city or do es not ha -
ve to start just af ter the tre at ment.  

From the mul tip le Cox’s reg res si on analy sis we
know that ne o ad ju vant and con co mi tant ChT to-
get her was not dif fe rent than only ne o ad ju vant
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FI GU RE 2: Ha zard pro ba bi lity of MSLT* among the 12 pa ti ents with na sop -
hary nge al car ci no ma who had less than comp le te res pon se to tre at ment (for
lon ger than 4 months fol lo wing tre at ment) com pa red with 32 pa ti ents who
had comp le te res pon se was 85.7% and 35.2% at 5 ye ars, res pec ti vely with
Kap lan-Me i er met hod (Log-Rank  p= 0.0005). 
*MSLT: Moderate-Severe Late Toxicity. aLTCR: Less Than Complete Response (>4

months). bCR: Complete Response. 

FI GU RE 3: Overall Survival of 44 nasopharyngeal carcinoma patients (5
years overall survival is 83.62%; mean 75 months, SE 4, 95%CI 68-82).

Late Toxicity n %

No severe late toxicity 27 (Grade 1-2) 62

Severe Late Toxicity 17 (Grade 3-4) 38

Soft tissue necrosis and fistula 1 (Grade 4) 2

Trismus 3 (Grade 3) 7

Growth retardation and trismus 1 (Grade 3) 2

Mucosal dryness (xerostomy) 2 (Grade 3) 5

Soft tissue fibrosis 2 (Grade 3) 5

Chronic sinus disease 2 (Grade 3) 5

Weakness of left limbs 1 (Grade 3) 2

12th Cranial nerve injury 1 (Grade 3) 2

Cervical lymph oedema 1 (Gade 3) 2

Cervical atrophy 1 (Grade 3) 2

Teeth carries 1* (Grade 3) 2

Serous otitis 1 (Grade 3) 2

TABLE 3: Types of late toxicity observed in patients
treated for nasopharyngeal carcinoma (n = 44).

* One pa ti ent was di ag no sed with te eth car ri es in mo re than 50% of his te eth, which was
sco red as gra de 3. 



ChT in terms of pro ba bi lity of MSLT. Ho we ver, a
very in te res ting fin ding in the se 4 pa ti ents with
MSLT and lo wer do se than in ten ded to the neck
was the long las ting re si du al tu mo ur, which even-
tu ally di sap pe a red le a ving a MSLT. If we re mem ber
the new in ter pre ta ti on to the pat hoph ysi o logy of
la te ra di a ti on ef fects, a de fec ti ve he a ling res pon se
was ac cep ted as the re a son for la te ra di a ti on to xi -
city and it was the only exp la na ti on for the ir ap pe -
a ran ce af ter a lag ti me.25 When the re co very
res pon se is in du ced, for examp le if re cur ren ce oc-
curs, then the la te ef fect will al so de ve lop. If we in-
ter pret for the soft tis su es; in fec ti on, tra u ma or
di rectly tu mor prog res si on ca u ses ra pid prog res si -
on of fib ro sis of sub der mal tis su es to nec ro sis and
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FI GU RE 4: Prog res si on-Fre e Sur vi val of  44  na sop hary nge al  car ci no ma
pa ti ents (66.02% at 5-ye ars; me an 64 months, SE 5, 95%CI 54-74).

Covariate B1 P RR2 95% CI3

Gender -.6007 .3370 .5485 .1609-1.8690

(r.4) Female (n= 15)

Male (n= 29)

Age .1484 .7944 1.1599 .3800-3.5408

(r.) ≤43 (n= 22)

>43 (n= 22)

Histopathology -.4146 .4923 .6606 .2023-2.1572

(r.) WHO5 1-2 (n= 16)

WHO 3 (n= 28)

T Stage .6836 .3704 1.9810 .4439-8.8402

(r.) T0-2 (n= 29)

T3-4 (n= 15)

N Stage .0234 .9711 1.0237 .2884-3.6337

(r.) N0-1 (n= 15)

N2-3 (n= 29)

Chemotherapy schema -.1168 .8713 .8897 .2165-3.6566

(r.) Neoadjuvant (n= 28)

Neoadjuvant +Concomitant (n= 16)

Total dose to the involved neck nodes  .6062 .3655 1.8335 .4932-6.8158

(r.) ≤60 Gy (n= 10)

≥66 Gy (n= 34)

Treatment response -1.5432 .0254 .2137 .0552-.8267

(r.) CRa (n= 32)

LTCRb (n= 12)

TABLE 4: Multiple cox's regression analysis with Forward-LR method to identify covariates that are associated with 
moderate-severe late toxicity in 44 nasopharyngeal carcinoma patients.

1 B: Reg res si on Co ef fi ci ent. 2 RR: Risk Ra ti o. 3 CI: Con fi den ce In ter val. 4r: re fe ren ce. 5WHO: World He alth Or ga ni sa ti on. aCR: Comp le te Res pon se. bLTCR: Less Than Comp le te Res-

pon se (>4 months). 



ul ce ra ti on or fis tu la can de ve lop. This new in ter -
pre ta ti on of la te si de ef fects ma kes it cle ar that the
tre a ted tis su es must be clo sely mo ni to red du ring
fol low-up to pre vent la te si de ef fects from be co -
ming wor se. Tre at ment re la ted la te to xic events
wo uld con ti nu e to ap pe ar li fe long of ten af ter a lag
ti me.  

A si mi lar in ter pre ta ti on of ap pe a ran ce of la te
ra di a ti on to xi city and de fec ti ve he a ling res pon se of
ir ra di a ted tis su es was re por ted for pa ti ents with he -
ad and neck can cer.21,26 An as so ci a ti on was fo und
bet we en neck dis sec ti on for re si du al neck no des af -
ter RT and MSLT.21 Anot her exp la na ti on can be
high in trin sic ra di o sen si ti vity of the se four pa ti -
ents. Most in ter-pa ti ent ra di a ti on res pon se va ri a -
bi lity is du e to dif fe ren ces in in trin sic
ra di o sen si ti vity.11,12 Se ve ral stu di es re port a sig ni fi -
cant as so ci a ti on bet we en in trin sic ra di o sen si ti vity
of cells and the se ve rity of la te ef fects of RT.27-29 All
of the se stu di es ha ve shown that to tal ra di a ti on do -
se has to be ta i lo red du e to in trin sic ra di o sen si ti -
vity to ac hi e ve the hig hest tu mo ur con trol with the
le ast la te to xi city.

Alt ho ugh the uni va ri a te analy ses re ve a led ra-
di a ti on do se to the neck as a si gi ni fi cant fac tor to
de ci de la te tre at ment to xi city in NPC pa ti ents, the
re cor ded MSLT’s such as tris mus, chro nic si nus di s-
e a se and te eht car ri es (one pa ti ent was di ag no sed
with car ri es in all his te eth, which is sco red as gra -
de 3) co uld ha ve be en re la ted with to tal ra di a ti on
do se to the na sop harynx rat her than ra di a ti on do -
se to the neck. Ho we ver, to tal ra di a ti on do se to the
na sop harynx was mo re ho mo ge no us among the pa-
ti ents not al lo wing com pa ri sons (Tab le 1). The le -
vel of to tal ra di a ti on do se to the neck was cho sen as
a co va ri a te in the analy sis as it ref lects the le vel of
in ten sity of the tre at ment to con trol the di se a se in
NPC pa ti ents. 

The high pro ba bi lity of lymph no de me tas ta ses
(75%) in pa ti ents with NPC,3 and the high in ci den -
ce of no dal re cur ren ce (5-ye ar ac tu a ri al 30%)9 ma -
kes it una vo i dab le to tre at the neck in the se pa ti ents
from lar ge vo lu mes with high to tal ra di a ti on do ses.
In our 44 pa ti ents the no dal in vol ve ment was 84%
(37/44) and 5-ye ar ac tu a ri al no dal re cur ren ce ra te
was 9% (4/44). Lo gi cally the pro ba bi lity of MSLT
will in cre a se with the do se gi ven to the nor mal tis-
su es.30,31 Ho we ver, when the ne ces sary do se to con-
trol the di se a se can not be gi ven the long las ting
re si du al di se a se may ha ve the po ten ti al to trig ger
MSLT by ca u sing a de fec ti ve he a ling res pon se,
which is ac cep ted to be the ma in re a son of de ve lo -
ping la te nor mal tis su e to xi city. The se pa ra do xi cal
fin dings of less ra di a ti on do se with mo re MSLT must
not be in ter pre ted, as hig her do ses of ra di a ti on are
sa fer than lo wer do ses for he ad and neck can cer, and
in our study NPC. What must be in ter pre ted from
our fin dings is that su bop ti mal RT for a di se a se with
a pro pen sity to me tas ta si se to the neck no des may
in cre a se the pro ba bi lity of la te to xi city by po or di s-
e a se con trol. In ad di ti on, re si du al di se a se or early
re cur ren ces wo uld ma ke ag gres si ve sur gi cal tre at -
ments (neck dis sec ti ons) or se cond cho i ce ChT and
RT ne ces sary with mo re tre at ment to xi city. This
ma kes sen se and the re la ti on bet we en hig her do se
and hig her in ci den ce of la te to xi city in a par ti cu lar
way may not be va lid in this set ting. Ho we ver, in
mul ti va ri a te analy sis to tal ra di a ti on do se to the neck
was not a sig ni fi cant prog nos tic fac tor of MSLT.   
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FI GU RE 5: Hazard probability of MSLT* among the 12 patients with na-
sopharyngeal carcinoma who had less than complete response to treat-
ment (for longer than 4 months following treatment) compared with 32
patients who had complete response was 85.7% and 35.2% at 5 years, re-
spectively with multiple Cox's regression analysis (B1= -1.5432; P=
0.0254; RR2= 0.2137; 95% CI3= 0.0552 - 0.8267).
*MSLT: Moderate-Severe Late Toxicity. aLTCR: Less Than Complete Response (>

4 months). bCR: Complete Response. 1B: Regression Coefficient. 2RR: Risk Ratio.
3CI: Confidence Interval.



In our 44 NPC pa ti ents the only prog nos tic
fac tor for MSLT was fo und to be tre at ment res -
pon se in mul tip le Cox’s reg res si on analy sis (Tab le
4). Fi ve-ye ar ha zard pro ba bi lity of MSLT among 12
NPC pa ti ents with LTCR to tre at ment was hig her
than 32 NPC pa ti ents with CR to tre at ment (85.7%
vs. 35.2%, p= 0.0254). Ni ne pa ti ents among 12 NPC
pa ti ents with LTCR we re di ag no sed with MSLT
and seven of them had re si du al di se a se wit ho ut
prog res si on with MRI. Alt ho ugh, they we re long
term sur vi vors, they suf fe red MSLT’s du e to long
las ting re si du al di se a se.      

Ag gres si ve mul ti mo da lity tre at ment for pa ti -
ents with NPC is as so ci a ted with in cre a sed pro ba -
bi lity of MSLT. Ho we ver, this in cre a se in MSLT to
a cer ta in ex tent can be as so ci a ted with po or tu mo -
ur con trol re la ted with less comp li an ce to tre at -
ment. The re si du al di se a se ap pe ars to be the
trig ge ring fac tor for de fec ti ve he a ling res pon se of
nor mal tis su es, and by this me ans la te to xi city. If
sup por ti ve ca re of the pa ti ents with NPC du ring
tre at ment can be im pro ved to be ab le to apply the
plan ned tre at ment, it is pro bab le to in cre a se cu re
ra tes even with less to xi city. 

Alt ho ugh, no as so ci a ti on was fo und bet we en
ChT se qu en cing and MSLT, comp li an ce to con co -
mi tant ChT was ge ne rally po or. Whi le all the pa ti -
ents co uld be gi ven the ne o ad ju vant three co ur ses
of ChT, only five pa ti ents among 16 (31%) pa ti ents
with NPC who al so re ce i ved con co mi tant ChT
with RT co uld be gi ven the plan ned tre at ment. Sa -
fe ad mi nis tra ti on of con co mi tant ChT must be fur-
t her eva lu a ted in the Tur kish so ci ety. So ci al and
cul tu ral fac tors may be as so ci a ted with po or com-
p li an ce to con co mi tant ChT.32 Cisp la tin is the agent
gi ven to all our pa ti ents to get her with RT in a ne -
o ad ju vant, con co mi tant set ting or both. The in ci -
den ce of sen so ri ne u ral he a ring loss has be en
re por ted to be in cre a sed with this tre at ment ap pro -
ach.33 Ho we ver, we did not di ag no se any se ve re he -
a ring loss in our pa ti ents that can be re la ted with
cisp la tin ChT. Fo ur chil dren we re tre a ted with ble -
omy cin con ta i ning ChT and gra de 3 neck fib ro sis

de ve lo ped in two of them. This fin ding sup ports
that ble omy cin con ta i ning ChT re gi men can fre qu -
ently re sult in neck fib ro sis.34

The only pa ti ent who wo uld pre fer not to be
tre a ted for her can cer was the only pa ti ent among
44 (2.2%) NPC pa ti ents who suf fe red gra de 4 to xi -
city. Ele ven pa ti ents among the 16 (69%) pa ti ents
who suf fe red gra de 3 to xi city we re happy for the -
ir can cer to be con trol led. The re ma i ning three pa-
ti ents ha ve di ed be ca u se of NPC and two suf fe red
re cur rent di se a se; one with lung me tas ta ses and the
ot her with lo cal re cur ren ce. We are al re ady stud -
ying with qu es ti on na i res how the la te to xi city of
tre at ment trans la tes in to qu a lity of li fe in NPC pa-
ti ents. The re sults will be pub lis hed la ter.   

We di ag no sed no se cond pri mary or ra di a ti on
in du ced can cers in our 44 NPC pa ti ents up to the
study ti me. Ho we ver, an in cre a se in se cond pri-
mary ra di a ti on in du ced can cers ha ve be en re por -
ted in NPC pa ti ents.35,36

One of the chal len ges of tre a ting NPC is to le -
ra bi lity of RT and ChT. The si de ef fects must be
mo ni to red and sup por ti ve tre at ments must be gi -
ven ade qu a tely.37 The cle ar be ne fit of ag gres si ve
mul ti mo da lity tre at ment of NPC pa ti ents in terms
of sur vi val can be furt her im pro ved by this way
and the pri ce pa id for cu re will be less.      

CONC LU SI ON
La te to xi city in NPC pa ti ents is tre at ment re la ted.
Po or tu mo ur con trol can be a trig ge ring fac tor for
de ve lop ment of la te to xi city. Long las ting re si du al
di se a se fol lo wing tre at ment is an in te res ting phe-
no me non in NPC pa ti ents, which ap pe ars to be re-
la ted with se ve re la te to xi city and has to be furt her
in ves ti ga ted. Less than op ti mal ra di a ti on do se to
the in vol ved neck no des may ha ve an im pact on la -
te to xi city thro ugh long las ting re si du al neck no -
des. Sup por ti ve ca re du ring in ten si ve tre at ments is
im por tant to gi ve the pa ti ents pres cri bed do ses ne -
ces sary to re ach hig her sur vi val ra tes. How the la -
te to xi city trans la tes to qu a lity of li fe must be
furt her stu di ed.
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