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ABSTRACT

This thesis aims to study various censored data techniques for effective
prediction of nasopharyngeal carcinoma (NPC) recurrence. Clinical data and time to
recurrence of NPC patients were collected from Ramathibodi Hospital, Thailand.
Recurrence factors were then selected by univariate and multivariate analysis. The
results showed that only 9 factors related to the NPC recurrence. They were N stage,
smoking, alcohol, family history of cancer, neck fibrosis, 19G, IgA, radiation dose, and
KPS. These factors were used in predictive model development. In the study, three
ANN based censored data techniques are mainly investigated. They are Street,
PLANN, and our proposed technique. The results showed that our proposed technique
provided the highest predictive performances compared with the other two techniques
and Cox regression model. All ANN based techniques outperformed the Cox model.
Hosmer-Lemeshow goodness-of-fit test was then applied. The results showed that the
chi-square statistic for all models was less than 15.51. This means that every model
fitted well.

Survival curves for each predictive model were then generated and
compared. The results showed that the curve of the Cox model was obviously different
from the others. This is confirmed by the log-rank test in which only the Cox model is
significantly different from the Kaplan-Meier model. With the proposed technique,
four main problems existing in the previous censored data techniques can be handled.
The problems include scalability, generation of a non-monotonic survival curve,
specification of unknown recurrence status, and data replication problems.

KEY WORDS: SURVIVAL ANALYSIS/ NPC/ PREDICTION/ NEURAL
NETWORK

45 pages




Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

o 9 Y o [ I oy Y I 1 [V
m’:rm%mmmm&m“l%“lumimummsﬂaumrﬂwwumQﬂaﬂiiﬂumwmﬂawaﬂmq
1 = =) a
%gﬂ@ﬂnmﬂizﬁmmw
EFFECTIVE USE OF CENSORED DATA FOR NPC RECURRENCE PREDICTION
a <
9381 DU 4936227 EGBE/M
a = o
AN, AAINTTUYINTLUNNY)
d' = a a 4 =\ a vAa % 4 [ 4
AMNITUMINUTNEINGUWUT : s gns1s52IA, D.Eng., 53%8 WaAuNwal, M.D.
UNANYD
au Ay Y= a Yo 9 A qu o
qm:mﬂu”lﬂﬁnmmﬂuﬂummﬂﬂﬂgmmayjammwwma“lﬂummmwmn
o IS J Y 3 o =) Aaa <
ﬂﬁ“lJlIHﬂuclﬂﬁll’fm@jﬂ?ﬂiiﬂh%!ﬁx‘]"lﬂﬂﬁﬂﬁ]ﬂa\‘ﬂwjﬂi]ialjﬂ FIVOYANWAAUNLALIAIYNNY
a A [ 1 dy A Y A =\ [
5905011910 159810183115 08 Uszme'lne Tﬂsm’;mJtimmngmaaﬂ“lmwamwmm
Ao o Y an a Jd v = . . . a J v a
wlsnd1AYA1875N13UNT1eHALT1A8 (Univariate analysis) Lmzmmmiwwmuﬂﬁmwn
a d o o 1 o @ [ 1 vAa
(Multivariate analysis) Namﬂmi’J!,ﬂiwW‘I/]ﬂ%ﬂﬁ’f)@ﬂllﬂiﬁﬁﬁﬂlu 9 fM'laun N stage, Uszia
d' A d' A I~ < [ v A a
MIGUYHN3, UsgIamsaugs, Usgiamstlunzisalunsounsy, miﬂimmmwwcﬂmnm
(%} v A a v Ao a o dy Y o =) =
ADUAINTNIBTIA, IgG, IgA, UTus@snuwas KPS Ml ldmmanaasalssuiew
Aa A 4 4 ] 9 1
ﬂiz?m‘ﬁﬂTwmiwmmmmaﬂmﬂawmmmﬁ'amﬂ%ﬁuwizuuﬂizmmﬁﬂuﬁmgﬂu‘uu Taun
7 @ oA 4 '
TuaanenIaivea Street 1UAANYINTAIVDI PLANN Hag Tuaan1sneinsaliniausvuun v
=& = [ P dgl 1 Y Aa A o A 1
FINANITANKINUIN Taaneansaitausyu v ldlszaniainmsiiuienaniiluwma
E 0’-" = ' 4 . £ Aaa
WYINTBUOUY) TINTIANIMT 1F 1U1Aa Cox regression Fuu Tuaan1eana azlunsnaaog
% 1 o A [} =1 3 =1 A Aa [
ENWmwmiwmﬂmmaqmﬁ@mmzuuﬂszﬁmmmenmmgﬂu‘uwﬂﬁzﬁmquﬂmﬂuma
4 o 1 4
Cox regression Lﬁ’t’]ﬂﬂﬁﬂ‘ﬂﬂ’amﬁmall'imﬂjﬂﬂumaﬁjﬂﬂﬂﬂﬂmm?i%”Iﬂ Hosmer-Lemeshow
1 Y J Y 1 & 1 =\
Wmmﬂiumaiﬁﬂﬂﬂﬁumsu’aﬂmw 15.51 “]NL!,‘]Ja’JW!ﬂT‘JJL@ﬁ?JﬂNiJHﬂJRﬁN
9
14

nnuAazds wunsues Cox Twaaldmsinneiuanannnniimsseasiiavestoya

a a a 1 [ a
lumsnaaeuilszaninmvedTuaaringuyIasmsndonniins7oasIe

< =)

o a

39 1AZIENATOUANLANANAIY Log-rank WU Cox Tuiaa ldmsiunedainguiluanaig

D.

0 9

E4
910 Kaplan-Meier 0819%1iadagynuana mnavdtetdnuiumadamivaueaunsond lu 4

Qe

{o a g a k4 9 Y
Pymndnaeduluitmsudilymdoyaviamelueda Tasilynms 4 launilgmlums
o Y Y Aa Ay v 1Y 9y
Scalable vo4lmaa, ynudulnimisoadian luasasmwnm, Jymdeyanameuas

. . 9
“ﬂigﬂmﬁ Replication U93UDYa

45 NN






