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Abstract

Prostate cancer there is a high incidence of new cases of males and the
mortality rate continues to rise every year. This study examined the survival prognosis
of prostate cancer patients. It analyzes survival rates and factors associated with
survival of prostate cancer patients and develops a forecast visualization platform. To
support the treatment planning of physicians and medical statisticians using data of
prostate cancer patients from the Faculty of Medicine Prince of Songkla University. It
consists of four factors: Metastasis, Prostate specific antigen (PSA), Age, and Gleason
Group for survival analysis. It uses a nonparametric statistical model: Cox model and
uses a 5-parametric statistical model: Exponential distribution, Log-logistic distribution,
Lognormal distribution, Gamma. distribution and Gompertz distribution. Then evaluate
the model's performance. using the Akaike Criteria (AIC). A multivariate analysis of
event survival with a Cox proportional hazard model found that the variable that
significantly influenced the event- free duration of survival p-value < 0.05 was
Metastasis Coef. = 1.842835 (95% Cl 1.832- 21.899), PSA Coef. = 0.003220 (95% ClI
1.0007- 1.006), Gleason Group Coef. = 0.004026 (95% ClI 1.0347- 2.418), Age Coef. =
0.458522 (95% Cl 0.9549- 1.056). And the lowest AIC value is the AIC value of the
model Gompertz distribution = 206.763. Therefore, it is appropriate to be used to
analyze the patient's chances of survival. Then bring the results to convert it into a
tabular form. Present information on developed platforms to visualize forecast results
by administrators for the user to doctors and medical statisticians’ experiment and
consider the results in charts, graphs and descriptive reports. Assessing Usability:
Content quality is at a good level (= 4.50/5.00), Design and formatting is at a very good
level (= 4.71/5.00), Usefulness is at a good level (= 4.47/5.00) and the Implementation
and overall satisfaction of the system. in good level (= 4.50/5.00).
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Tulssnenuiaasraruasuns

1.5.2 s8881381500%n (Survival time) vianedls szezUasawinnisal (Time to event)
HutmwesszernanildsumsidadeidulsauziSwiongnmnn auﬂizﬁgﬂlﬁmmamiaﬁlﬁa%ﬁm

1.5.3 wwulas (Censoring) N804 i{ﬂ'wmL%qm'auqm/m']ﬂﬁlﬁﬂ"}%’unfﬁ%’ﬂmwmmaﬁ
TssneuIaauaIuesLnNg meainn1sinany veldedin lurisanfiane3de

1.5.4 8951MURA (Hazard rate) #uneds 80518 1UYINIATUAMNNUILUUAIILUIDY
DuvesdwugtheuziSwougnuunn ﬁLﬁas?ﬁmiaﬁwuauéﬂwﬁauqﬂmm



unii 2
nnuiuazauideiieatas
nsfnuiasedl T inguszasd il ennsailonasendnuagiiasevtado d
anuduiudiesnsnissentnvesinelsnuziSseugnunnuagifiewamnunanwosuuUas
wanswensalunw Wleatuayunsnsumunsinuveunmduasin vadia Fslddnu

BIAAIILF MUNILITIUNTIY N waznwddeiiieitosiuanudde Tulseiwide fsil

2.1 TspuziSasiangniunn

2.2 IngMsteyanarnTinseiveys

2.3 MTIATIENNITIOATN (Survival analysis)

2.4 fauuuAend (Cox model)

2.5 HUUNISURIN (Parametric model)

2.6 M3UsZIUUTZANTAINULUUT1a94

2.7 msuanadeyazusuuulamanisne1nsaliunin (Data Visualization)
2.8 anuanunsalunsieau (Usability)

2.9 YAt AL ITeq

2.10 NTDULUIAA

2.1 TsAuzSesaugnyvun
211 unSseugnvunn

sougnniiueorzluszuvduiugvoanars Suihindauasfvazauinde
Aoai1egd (Sperm) uzifadougnunniu linnnnsuUwressadiegnymnfifiudy
Aound sinasfnludrsergiaud 50 BTulU ennsvaslsnusietengnuun éun daans
Lueen Jaanzldwamiedaanzngaludie 9 Jaanzuss lnaenizdaansiosnou
naiu Jaanizdiunn Jaansuaudodn Jaanevdotheadiduden Tornsuiands vie
Unaglnnmaeniian ieflonisuinnnamidsinead daswiougnuun Wuueised
atulspAoutnetn Tussszusnaglifonnsuanianuiaunfvessnenie [6,12]

nMnaununinwlsatueg fumuuLsasdnumsadunss Ssannsotinun
Ianmsnsamemensinet Wenmaguaddnnnuazdiutiosuds arunsosamiduinis
WeSINe 1o WIS IRONNMNIN 13871 Gleason’s score uaﬂmﬂﬁjumiﬂizLﬁummqwm
NEGIER %éfaqéa:uﬁuﬁwmaﬂﬁmﬁqmmqﬂ‘vmm (Prostatic Specific Antigen, PSA) 8¢
LazzissTaTNInIEevseold (3]



'3'§mima'«ammL%qdaugﬂmm [3-4,12]

- Digital Rectal Examination (DRE) L{un1snsaasesgnumnnnianansmiin ilead
mfteunnids feisnsldtaaeadilumammanitn asaad) suegUi wazauEavey
UVBIRBUGNTLN

- Prostatic Specific Antigen (PSA) Lﬂum&mmﬁamma’ﬁﬂﬁ%mL%ﬂ(ﬂ'auqﬂﬂmﬂ
(Prostatic Specific Antigen, PSA) aﬁﬁuﬁmﬂf%gﬂNamﬁumuﬂﬂﬂ’iwﬂmuﬁﬂwﬁLﬂumm%q
ABUYNTLIN

- Ultrasound diagnostic {Jun13m513dansigninneugnuuIntIuntanismin {u
nsnsalagldnaudes lnsumdagldiadosoaendmannsmin emsavuzifausion
ABUYNTLIIN

- Prostatic biopsy Liun1sin3uLiloaindengnuuin Tnen1sdesndassuniaio
Haane e Tuilelunsramene 3ingt Fldidunumdunismaunusng

m3snwuzswougnuunansadnwls 4 suwuu leun nswadasieugnuuinesn
W anun (Transurethral Resection of prostate : TURP) N195A®1IA38A1TRT1U LA
(Radiotherapy) n155 1A 28LAT UIU'A (Chemotherapy) N1 aUs ANTUAT 98
(Brachytherapy) Wazn133nwemegasluu (Hormones therapy for prostate cancer) [8,12]

ynanaidadelsaldluszezisuduvesnsduiulsn Jamnldsunsinuniigndes

Qe

wusiszazauveInIsaniulsaty Azanusadnwibivieliwazazlidnsinisegsen 157 g
¥ewaz 90 wilunsdindieeanin udmuindunziswougnmunnaininasiiongliiu 10

C% aa d‘

finaideTInananmndunuisannnitinisnseaneiivesusswougnuuin [3-4] lngly

ch D) =3

b

piSszezgaTneiiunsnszngludwoninmies nsgan waveluivdu 91nnsAnymudnl
anunsosnwibivnevale uiagldnsnaununssneygaiuluinsdudnisgnaiuvesmziss
wazAsanmUsEAUUsERRdlEthuaunsaldinunilaunniian

2.1.2 Yadediinasianisnensaluziswmougnuuin

o aa ! ¢ &
M99 2- 1 {]"i]"ﬂUmﬂma@@ﬂqiv\lﬂﬁlﬂimuzLiﬂ@@l@ﬂ%lﬂﬂ

U2y N1SUNUAN AB5UeY
1. 919 (Age) 40-99 RREA Ve
2. srstuzdesion L low < 4 ansUstugSarangnyan (PSA)
gnvian (PSA) H: high > 4 L: low <4 utsiieneh

C: Critical value  H: high =4 \Jusasdirngs
C: Critical value Jusi9sunsie [8-10,12]




Uaae NISHNUAT ANasUY

3. Gleason Group Gleason Score Gleason Pattern [8,10-11,40]

1 <6 <3+3
2 7 3+4
3 7 4+3
a4 8 4+4, 345, 5+3
5 9 or 10 4+5, 5+4, 5+5
4. Yadwnsilunziss  O=primary O=primary UziSsRougnunyilnugugl
FLYLUWINILINY 1=metastasis 1=metastasis mﬁﬂﬂixmﬂﬂﬁﬁiau

Uvdessenisnszaneluaiuazoue [8]

9NAN597 2-1 anansneduneliin YadeiinasensnensaiuSwiongnuann wudld
4 Yadulaun

1) Yooy iurdaauiaud 4003uly

2) taduanstsdusStougnian (PSA) L : low <4 ludasdiansin H : high >4 1Hugas
fiFings C : Critical value Wutsdunsie

3.) Yase Gleason Group Wumilldannaduiienanesine daldlumsddaduusds
sougnuannuarUstazervassSougnuann annsauudld 5 ngu Téun
ﬂ&jm 1 Gleason Score <6 ﬁg‘ULLUU Gleason Pattern <3+3
ﬂzj:u 2 Gleason Score = 7 ﬁgULLU“U Gleason Pattern = 3+4
ﬂﬁjm 3 Gleason Score = 7 ﬁgULL‘U‘U Gleason Pattern = 4+3
ﬂﬁjm 4 Gleason Score = 8 ﬁg‘tJLL‘UU Gleason Pattern = 4+4 %38 3+5 38 5+3
ﬂzj:u 5 Gleason Score = 9 %30 10 ﬁg‘ULL‘UU Gleason Pattern = 4+5 38 5+4%38 5+5

a

4.) Jadenisidunziieszuzunsnsgany 0=Primary uziiaaugnuuinyiaugugd

Y

1=Metastasis ugi3anszangluineninmiowsensyangluoTozduy 9

2.2 gnsteyauazn1sinssidaya

mAfeiitausrasiiensnsalleniasentnuariinszvidadeidauduiusdodn
nssonTnmeariiielsnueiswengnumnnuaziileauunanosuudassanisneinsaiidu
A latiuayunINuEuMsinvIveumduazinvadd tnslddoyaduisnziSasion
anvnanwslou Seanunsouvsusiateyauvas iudeyalusunuudeyaniend
(Secondary data) fil¥ainunmduazynainsmansuwmdinusmdoyalilunyssfouudn
wazanansalUsviiatayanuuuuunisunudeya Useneusiy Yeyaviladiiay (Numeric
data) WU FNvaIKa PSA Uavene Jeuavilaiidnes (Character data) laln Gleason Group

[d < ]
LAENITHUUNLLIITEUZUNINTEANY



2.2.1 mﬁmmisﬁaga (Data management)

Objective
Data Understanding
Visualization the data
Data Data Cleansing &
Analysis Data Transformation
g_‘_‘_______'_,_,_,/

AMNUIENDU 2- 1 293TINNTIATIEVTeya (Data Analytics Life Cycle)

n1sdan1steya (Data Management) waaanuidoiiannsnosunglddnmuszneud 2-1
ansneuIeRefunsinnsioya (Data Management) Idsi]

1) Yanuseasd (Objective) nuAdediingusvasd onensallenasesdnuasiingzs
HadefifiauditusiesninssentnveadithelsauziSaiongnmnnuaziitewmuunasme
uasaniswensaldunin ieatiuayumsnaununsinuvesumduas nnvada

2.) M13vAUd1lateya (Understanding the data) n13vinaduidladudeyanis
nsunng Uszinndeya dauUsiiAnwt andunsivaeuitnudnvuzdoyalinsemiy
Yanuszaad uenanildnateyatiadeiiing fdoyarsuiuanundstoya ludunoutd wui
FoyausziinsdunSsiangnuuniuaseuaiilinuluuvaseyanvsedouveaiUasnnsie
Tulsmerunaasauaiuns Swiaadniladedoonluannisinu

3.) msvanuareIndeyauaznisuuasteya (Data Cleansing & Data Transformation)
doldteyauniSadeugnmnnannsudeulsmeiunauddu andigiuneurhanuazen

v

oya loun nsau nsunuiteyadililifesnts mmsdansendeyaaslutesing uaznisuvag
foya Usznouseonisulastoyanmunnudeanis weliussgingusasd

4.) N33ATIEYiToya (Data Analysis) LOUNMSIAT Izt oy A0E19az LB oaLil elvildwa
MsAnweenIIMT iUz A
5.) NMsuanstoyaguuuuwlaamanisnensalifunin (Data Visualization) 1unseuiunis

WUasoyaasaUNALaYIAAINNS INEUNAUBNASHTLUUNTITN LRI WHUIVTEsULUY



u 9 nmsafnmdeyatumiautumsadessnuiivfuusidinnesueuaulavesdide
(1Wu darudlaly msdesginisaialasazdon waymathdteyafuiion1siiaszsiluel)
Wleatuayuinguszasdlasenside [13-14,39-40]
2.2.2 MyIATIEviveya (Data Analysis)

nsiAs1zsiteya (Data Analysis) Wuvdlsludumeuanninuszneud 2-1 s
Jnn13toya (Data Management) N1534A31zYaYa (Data Analysis) Fudun1snszuIunis
vosteya iieliildnanis@nwesnmmuiiinguszasdded 1 aquszasdifieiaszsisn)
mssenTnuartladefifinrmdiusnssestnvesiihelsnuziSsdengnvunn nsfnuidld
BIAANNININUINEINTTRYA waluladasauwme adfuaznisunmd lun1siiasennag
HIUUU Survival Analytics dadugunuunislddoyadidaududou fdadeinar Fosnns
nadwsiduniswennsainiemsvhung wnnsaiviensdfnuludsiimdaiaiu nelddeya
fuaelsauzeteugnmnnanissedou aniurhnisinsesideyad 3 dunou léun 4y
ABUNITILATIZH (Pre-processing), Gﬁgumﬁi’ﬂwa (Results validation) LLazei'?umﬁaqsi’fazﬂa
(Data mining) AANUSENBY 2-2

Data Pre-
mining processing

Results
validation

AMUTENBY 2- 2 NFIATIEVUaya (Data Analytics)

nnmlszne 2-2 N3ns1eidea (Data Analytics) amnsaesungldlasuuaiy
3tunou Téun

2221 tudeunsiasies (Pre-processing) iutumeunumudeyannidnunzes
{UrenziSaengnmnn hideya (Data set) oglugUuvuiiisaiu Yiinadeya wwiliuves
foya donaudnvasenziimdwiomnisinwiiiy anduduvhanuaseindeya( Data
Warehouse) thdfayaiiliiiieadasann

2.2.2.2 Tumsaataua (Results validation) 1§ utuneunsrninua naasudoya
esnaadnvazussavenaldlimngay Aiaund (Outlier)



2.2.2.3 Juanfiunisviuniestoya (Data mining) iWutunawiinszvileniasendn
(Survival analysis) Inethnudnuazadendnasenisneinsalusiiswiangnuuininsiz
wuuIaesiAs1zilan1asendn (Survival analysis) [15,39]

2.3 MI5AATIZINISIOATN (Survival Analysis)

23.1  LUUaRINITIATIZANIIBATN (Survival Analysis)

sAdeilFuvudassnsiieseinissendn (Survival Analysis) Liiadinszsiteaya
lanasendnvesrUieuziiamaugnuuin laendnn1smeadftugusuy Time-to-event
Analysis Tun1siinsgsinazesuismanisaliidnwiiilonaiind uludasszezinaila
Luus1and Survival Analysis g nldiduiad eafieiit oiaszsiveyalunis@nwiniesu
NMILNNELATNTINELIATUBE NI NANY 8NFBEILIU N1TIATIERNILENEANTTONTIN
42952 821781799n15Ua8n15A AABAIUNITILATITHLALAITS YT (Treatment) isneiudn

danasnanurseluogls Wudu [16-17]

2.3.1.1 Hewedni [7]

23111 Temasea®in vnefs szeglasavanisnl szognaniiGuduaud
szprnauAnmansairiemamsniiiinuiduanas (Time to event i Survival time)
fhegnatu nsRnwtheiaginasenainunnisel iesternadusulugyaiuanves
wign1sailuminls

23112 naEudu (Time origin) : Wugauduveamansaifidny Jadu

f

1%
LYY

WwiENFUFIITY fgUuuumweinsalvesmsifiaivnnisal a gaiEuduTindefunasznng
ERIGHIIPLERN
23.1.1.3  wien1sal (Event) AunssuiiAndu Wy mane MadneIns ns
nduduth mameanlsa s
23.1.1.4  myiamgnsed Ussnaume:
o Failure fig NsiinmANTTal
e Censored fio wmmanl (Event) 7isslaifintu WoAuansvosiiand
Anwn Bundn Wy NsneueenaINNITANYT (Withdraw), Msgagvneanmsine (Loss to
follow up), MImeFIEaMRBURBUARLANNT]
2.3.1.1.5 Censoring
e Right Censored: Survival time lilauysnin1eiurvedIsfinnIy
wa Hufanssuflansavenseznaniianfinmnnisal (Event) iatunarl astuagiuna
fifnvuaslinanisuganisine  Sesvezanfidnwiniedunnardunitsvesinaiaon
RYETRY
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e Left censoring: Survival time lyauysainiemudnevegisinnuna
HuRnssufisslimiuingssesnaniinsfamanisal Event) Hiatuwaadla uwinsufiesi
Annouszeynafzudnu  ngustegwiFeusranisenvaylalsizumsAnulunaGudu
WAy

e Interval censored: Survival time lalauysaiseninagaga@anuna
linsruwmamssl (Event) fidnwamnsaiold a nalanamiwesimadisyy  ud
winn13ad (Event) tudfdlsiiAn

e Truncation  dwnndsisduganisinuudvietasiithdeyan
Ansigd mndoyalaiidanuegudliiAnmnnisal (Event) awiFondeyarniidn truncated
data vi3omainay Fdlun1sdiuan apangu Truncation Hinfleuity censored data [9]

e Drop out MIoennatsfuseauvslaamavils 1y nM3gamean
Msfann Mameseammduilifedosiulsiuifnw  wiedeyadiaeifaudnuay
liasudumatiadendnu 1udu

2.3.1.2 fafdudiieatostu Survival analysis
T = Survival time (T= 0)
t = Specific value of T
St fiw Survival function

Ht) @8 Hazard function

2.4  msaeseiaunanduvedlenidsentndaeis Kaplan-Meier

fuszana Kaplan-Meier \un1siwsgianuiiaviluvesdenasendnlundazyis
M anan t Fafauszana Kaplan-Meier f8nuazadafiuisnsadn lag Kaplan-Meier
Jadulszsiandnuulinisimesnieali®d (Nonparametric Statistics) wa¥3sn153LAS189
mMssendngUnuuvilsiilivesiian Faiuszanal Kaplan-Meier 1uiBveanisuszanmue
magtuluuiifeulvesiaiiazifiamgnisal lomaenuiasdulunamidias
1NNITIISHY (£) uazthaandeslifidnfnau [7,18-19]

Anudndusrezn1sTendn (Probability of survival) ¥a3d1Usa10U Kaplan-Meier
WAUUEY MINEEY 1381 Wi pesureA N InduvessrEEn1TTenT NRAZSRIIA I B

duns1e lngaunsiiuszunn Kaplan-Meier d5Uuuugiail
; d
— 1/ k
St)=M,_,(1- n—)
k

Wi dk Aa ﬁi’m’auﬁﬂw‘[ﬁﬂmL%aﬁiauqﬂwmﬂslmhmmﬁ k

nk fio IuuieiszezUasavanisallugiaiaiil k [18]
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n1swlan1veanadnsiauszaa Kaplan-Meier anunsaeiunglddn daeenq wle
sewaneglutae 5U fUieillenasentimindu 0.1256 aillonaldedinmiiiu (1-0.1256)
=0.8744

pg13lsnau Kaplan-Meier Survival Probability 14l Assumption Aefunsuanual

4 =

Joya Fnduvszinninuulinsiinesnieadi (Nonparametric Statistics) nsidenignis
Fasiziauuiazidunielonialasaunnisallunsazyae s a8 t vesialszuu
Kaplan-Meier 1y £19AL306UVRINISANYIMANAINAY AITLAAIN Kaplan-Meier methods

AzfplanNeg9TEIinTeds [7] elliuseana Kaplan-Meier lignunsasuinsginum

A v Y % Y ! ' dl
wuUniAMNFUFaUnaIeUaY ALUITINLUUADLUDY

2.5 famuufangd (Cox model)

fuuufend (Cox model) {uITN133ATIEMUSBULABUTENINNGUVDINITIATIEN
Tennasondn (Survival Analysis) 99nn1sNUNIITTUNTIIAIRUNMSIEonldaiAdiviy
ATemenIsuImduasinenmaniguandsuanty swidedisuuuunisfinu Cross
sectional Analytic , Cohort study 1l a3ngUszasdlunisnensaingevaruduiusvos
Hadendes vionnaounuduiusseninanainisegsenvesiiesmduduls Aflduds
Faug 2 ﬂq'w'ﬁyulﬂ FuUs S oedu AanUsuuudoides uazdauusiian axld Cox
Proportional hazards regression analysis \Juadalun1sitasizs [7,20-21] lnedaiduns
Ainsgriiodefuuunieadd lunsfnwiienginaandulsuiotadeldasasvas
Hadefidmarionainmanisal wiou o fuld Ssadwsariildi3ondn Hazard function 18y
AmndssiaNsIAamANITal a1 e t ddesnInsIuAIEsensAamANsalsEring
817 0 9 1987 t 952N hazard MNYALIA1IUDLIAT t 158A77 Cumulative hazard

WeULNUAIE H(t) slatiu Model anunsawdisuaunislondy

H(t) = HO X EXP(lel + b2X2 + b3 + -+ kak)

Toed X, . X Juduusau k f
Ho (1) Ju Baseline hazard ¢a1nuiles X u 0
EXP(0) Exponentiate ¥99A1

Toeil X .. Xg Lﬂ’flusqmsuaﬂé’umsﬁwmmaz Hy(t) \Uu Baseline hazard fu 1181 t L&A
8¢ hazard Taet Sty 0 9 naun1stedy aansaesuglddn e b ABann axUedings
fenafinmanisallauin Exponentiate A1 b 136191 Hazard wara1unsagnIsseuiiiey
A1 b senineen X @esm Wi wWisuieusenieiudseny (X; = 1) fuduUsuesed
nszeluefardu (X, = 0) lnefllvimsuysdu o ynsansd (Unspecified but fixed)
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MsuUanLMINeYed Hazard ratio asaasunsldin armdusiusiunaiudeunuag
yoer1 X wazdnen X Wusudseeios 1y 01y (Age) foehau diA1 Hazard ratio #ilé
nmsiuin Ifkedndvindy 1.03 vanefls un 1 Yedfindu anudesdentsiin
wnnsalfiai 3% Wi d1en Hazard ratio fldinmssiuan Ifkadwsivinfy 0.97 maneds
yin 1 Benefindu anudssiomainmanisaianas 3% wiednA1 Hazard ratio 99n1s
Funnlduadwsiviiu 3.03 vneds yn 1 Iergiudu enudesiomaiaugnsaiaaidu
3.03 wiweamnnsaiteunting viedarudsndunanuues 3.03 fafu M Hazard ratio
Wiy 1 naneds X ldfinansenudenissentnvisenisiinivgnisal 6@ Hazard ratio Wee
N1 1 nanefenislasu X Snadesiuldlifnumenisel andunsie wseviill Survival dua
\Ju Protective effect n33913 §1A1 Hazard ratio 11nn31 1 vaneds n13lesu X nelviliie
wmmsal dudunse volBelidl Failure Fondhil nawdu Risk effect [7,16,20]

Cox Proportional hazards regression analysis VL@J'ﬁmiizq baseline hazard agl#
Apeil uidainisussnasmsfmefuesdulsydns Parametric model #asfinssey
dnwaizues Baseline hazard auanfiasuly Tnei

Hy(t) et 3ani Exponential regression

Hy(t) U Monotone Aawfiusnuiian vieannaiansenin Weibull regression @9
1% Baseline hazard function fivia1nvianeludnuaiz Monotone hazard rate

Hy(t) Wu Nonmonotone Aeifiuudian videasantiudiu $ondn Log-normal

regression

2.6  AALUUNITIUASN (Parametric survival model) [21-22]

Ya

FLUUNITUNNATN (Parametric survival model) 714315 gdlunisdnundd
5 fuuu Ll
2.6.1 Exponential distribution Wunisuanuasaduuiagiduvesnaiseming
wnn1salAng 4 Avamsniistuesaeiouandudassludasiadndi mauanuasuy
Exponential gnAmuabidumsdwesiaensfinesdnsifes uazatvayuanizdunsie
fnsTisteransiuluwiniu hazard Winfu Rate parameter

/18_/“
1neil Rate:A>0
2.6.2 Log-logistic distribution tJunisuanuasmuuiaziduluuneiiios dususa
a9 a ¢ 1 I3 ° a st saa o
wUsduinlallemau Tdlunsiwmeinisedsenduwuudtaesniswaslumgnisalniisns,
WndulunaulsnuazanadlunIenas Wy 8nsIN1IA1891nNlsANBUNISTINAREVO NN NI
n13¥nw1 uenanddalilusugnninet iweassiuuTiaemnisiraresnseualuay

nsanazneu lumaasegenansiiuwuudiansite 9 989n13n3zaenuisnmsesale
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warluiadodnsifioatauuuassnalunsdasoyalnefiansunianiotouazaoniuas
nanuasAazduresiulsdy deaoniifiuiinisuanuasuuvasianing d5Useadiedu
M3nsEAeuUUAenUNR uaTaiiviinnin faddunisuanuasazananmsadeulusuuuude
$119970 log-normal

N13NTEMLRUUADIARNALINTIITUANIT W TlneN1TwesTUse a avnsdiwes
1 m51du b 1o a>1 Meddumnudusunseazdsunsslds luvaeiidlo a<i fadduanu

Wudunseazanatng1g1eInNaLe

GG

(1+t/b%)?
e Shape:a >0
Scale: b>0
2.6.3 Lognormal distribution 1unsuanuaseutasdusuudeiowesiuls

g e Usgy X dnsuaniaskuuunivestuiin asiy ¥ = In (X) 98in15uaniaswuy
Uni lwhueadeniu 61 Y In1suanuaswuuund deiduavdigees ¥, X = EXP(Y) 3
= < a o | o o =2 a £ 1 a A &

fin1swantaswuudenund Mmuusgudadinisnsgarsuuutuiinanuunfagldianizanasaidu
vty Wusdsuuiiasanuasdlsglevddmiunisianaluaivifigndodwiuguag
WAIFRTIAINTIN AHDATUNITUNNE LATHFANENT kavIIToUY (WU WAWU AU

ALY NANDULNUNINNITINU
1 (In t-p)?

— e 202
tov2m
g7l mean log: U € (—o0,00)
sd log: >0

mmammqué‘aﬂua%ﬁagﬂﬁmumwwswﬁmaﬁmaﬁm?{a m LLaszﬁmwummgm o
YeaaedasenuuLInELTuTin SunTeandenuesiaeneanasetrstgnsiavie
HugUlds Wasnsuhguitesdunseduegfudwesia p uay o

2.6.4 Gamma distribution A15WaNLILANINTUNITLANLIIALU 9L T Y
wuus el pegeansndmed faeansifwes 7 unnaretulunisldauialy dun
1) shape parameter k L@ scale parameter 8 2) shape parameter @ = k wag scale
parameter NNRU B = 1/6 138171 rate parameterIuLLGiangLmumzﬂ'ﬁWﬁWﬁma%ﬁy’aam
Judwuasauan nMswanuasknuugnamuaidunisdwesine shape parameter a way
rate parameter b WiREITUNIINTZANE Weibull Sunsieazanasdmsuaai < 1 d1mdu
a = 1 uasfindudmiu a > 1 lunsdlf a = 1 mswanuaswnuandumsuanuasuuidnd

TUMULT8aNINIs1Tm950m51 b
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—270~2
ACH s gur -
Toeil Mu: p€ (—o,0m
Sigma: >0
Q: Q € (—»,%
265 Gompertz distribution N15LLANLAIVBY Gompertz Wun1suanuasmny

thasduuvusiewiios Inededonu Benjamin Gompertz n1suanuas Gompertz fnldidlo
asuIENIsHINLIINe Ve nglaginussunsemansuazinadinanansuseiudy dngnly
Junuudiaesssiuyanadmsun1sas 1 auuIasIyannaonteiinuegnan N1sHanas
Gompertz MuUANITINRTInY shape parameter a WLa¥ rate parameter b ﬁum’]mﬁ'mﬁu
ATV a >0, AT @MU a = 0, LAYANAIAMSU a <0 1D a =0 N15LINLAS
Gompertz agtiguwiiunIswanLasuUD ndlUTgamensTimesons b
n13nsEaNe Gompertz Sdnuwaamzlnetufinvessunsedudunssly t e
A(t) = exp {a + Bt}
Tnei Shape: a € (—©, )
Rate: b>0

Ansdenlaadflunisiesizilaniasoninszwing Cox proportional hazard uay
Parametric model Tumandnnguiundeisnisufvadu lunsdiidosnisuadnsvase
Baseline hazard flawvioudnwazdoyauazseansuadnivosd b Aldunanynavesdeya
msazdentd Parametric model lumsiasneyt uwinsidenld Parametric model Huazios
;Fonein Baseline hazard udfiansandlsigndes osndmnulwesdnuazdeyaienavi
Wil Anfiienaraduegnann Feenvvzdmadonanisfinuidold awlunsdfilidonis
N351UA1 Baseline hazard Tsildanley Cox proportional hazard {09910 Cox proportional
hazard laid1fugesszyen Baseline hazard lnsmslinsgviidenaiiaiign useraidediin

Aagllagvaudnuurdeyandnmg

2.7 msussliudseansamuuuinaas
msfnwadell §ideldnmaiouiisussansnmlunaneinsaiuazanugnioses
FauvuiiAne Tngldinusiansaumnaveseznyding (Akaike’s information criteria) w3e
Sondunmt AIC Fafauuuiilian AIC desfian wansiduuutulinrumneauiian Jeou
Duaunisgashean
AIC =nlog(c?+ 1) +2(p + 1) [23]
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28  nsudastayasusuunlamaniswensaliuniw (Data Visualization)

nMskanstayazuiuukUasanisnensalidunin (Data Visualization) 1unszuiu

nsansauna NiluUasdeyaasaumenazosdaud Widuawdeans wWeadvayudvuneg
G (v 2 [ d" = a" 7N 2 QA' ¥ dl 1 vl % 1 1
vselngUszasd [24] Dwasesllenldinenantoyansenisdeansedradaan wWilade e
afurgLuildun1sAIan1salnseneInsal SIuNakansgULuuani vestoayafienlviean
HAaNSAI a4 Fan1suananadiIINNITIATIEvveYaaTawna nsviuenwIll I
Alteussuvaiunsaseuikasidlaladaau Nidagdesdenldliivunsauingussasd
= = v A | a o o

maﬁﬂw’]maLﬂmmmngmwwayja mmmmﬂﬂmmumﬂizLﬂmammaﬂwmgmwi
Town AUslaUsun fkUsB9nLauee19saLiiad (Quantitative/Numerical continuous)
sudsiidudavlisieriies (Quantitative/Numerical discrete) AauUsiBaRanIn faudsi
Laifin1sAvuandneue (Qualitative/Categorical unordered) AU 37 dn15A19UA
AMANYMY (Qualitative/Categorical ordered) §UnuuTuf n3elian (Date or time) Uay
Tanu (Text) uonNUUNITUANIFULUUTYaEA18UTEAY WU Heat map visualization
, Color scales , Histogram and density plots , Visualizing trends , Visualizing geospatial
data 1udiu [25] lnens@nwiidingusvasdiiolinsgiilontaseninvesiUisuzission
anvunn nuunansiessiivawwnasnesuwlaiwanisnensaliunin (Data
visualization) 3MNKNARNSNITILATILY AL AUALIZANAIUNITHITINU N1SANWIATIL T
) ¢ . . al a a ¢ o aAa U v &1 W
Trguseasd (Objective) Wianensallenasendnuazinszvladeniauduiusdesns
nssendnueUlelsnusiSwangnmnnuaziioimu unannesuulamanisneinsaiduy
AN RATUAYUNITINLAUNTS NIV NNELAZTINLIYARR YINITIATIENNITTDATNYDS
i{ﬂwmm%mauqﬂumﬂ aviauslusliuuunannasuszuuliann1sd1sIanNABINTg
wazUseloviivaldnu

2.9  anuaaisalunisideu (Usability)

anuanansalunisldau (Usability) idunauniwvdedszansaiw fivasatrsaudis
welalsiugldanu lnemsfnwiidndnnisinnadnuasinesdeug 5 Usens Tdud 1)
n9i5us (Learnability) Flinuszuvaninsndouimsldnuldnvionglumsldnuiluads
uwsniiesla 2.) Ussavsnm (Efficiency) gldnussuvannsaldlapgiaiused@nsaim asany
Wnang nevaueinufeInisiiiedla 3.) n133ad1 (Memorability) gfldnuszuvaiunsa
Inddnwasnislidauressyuulialuegeiiiiadda 4.) aArugnées (Correctness) seuud
Anugndes fideRanaesfianlusyfuiivouiuldifieda 5.) amnuftanela (Satisfaction)
fldnuszvuiinnufoveladessuulussdudioda [26-27] anduiuuvasuauaudis
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wolavesunannesuszuvgiglunisdndulaludUqelsnuzis swougnuuin (Platform for
decision support system in Prostate cancer patients) TaghuudauniuAIunsnelay
wanalalunianwan

210 wideiReades

Jihwan Park and other (2018) #n®7113 84 Prostate clinical outlook visualization
system for patients and clinicians considering cyberknife treatment — A personalized
Approach Wunsane ielimusnnsmuieseniverseSdsmiiniseAuetmadns
Adululfvosns elifisuazunmdfiniesilolunsuansnadnsveanisaanisainis
SnwuagiiiolIsuiisunanisinw TnglddoyaruasuziSsiengnunin 580 $18 sens
34A315% Kaplan-Meier szuu PCOVS ld5uniseanuuuyniiadanistunszuaunisvinli
Foyadusnsgrunmsiensiuaznsuansnm audnvasmarildsunsiauniieaiianim
fldudreainnadnsmnaaia Usenisusn PCOVS danisnisusvrunnuagsilidayaidy
175§1U Usznsfiaes PCOVS daviyateyansiiaszsiniuansraiuamya 1iun (1) n1s
1ATIEN15500TIN (2) Azuuudsiugiisiougnuuinuuuvens (EPIC-26) uay (3) 130
FAuamaudes PCOVS (3Uf 2) Tuftgn PCOVS Iduansnnssnutoganisiiaseia
ausrsauietiausnadnsAdulldanzveaUaefivhdiflossuifisusunadnsues
JUheiisnwidie SBRT af1es1eauluguuuy POF deusznoudsunugiiuisuiisuni
iz duresmudsuasuuniinasuuueuides ssuviidgneeeduuinisuuniv
dwsudte Ussiiudolausuuzes PCOVS Iduansnmmadnsiiiululdianzvosie
Wisuidisuiuteganisinuainuunifier deelvigtisuasunmduoasunadnsidululy
w3 PCOVS annsnvengluganuidsmaiu q veuieseninerdsaninenssuwuy
Tugan$idangu anunsaviuusslilasnsiasulugadasy [26]

Thurtle DR and other (2019) @ n®145 84 Individual prognosis at diagnosis in
nonmetastatic prostate cancer: Development and external validation of the Predict
Prostate multivariable model 1Jun1s@ne n1sldduiinainusnisnisameifounas
gz Avesansivenandng (NCRAS) deyagnsiusanlaegeis 10,089au 7
lsunsitadeindunziSaiougnmunndiliunsnszareszningd 2000 fs 2010 Ails5unns
Fnwnuveusn¥iey n1sHdnseugnuuIn N15a1859d (RT) WAz Androgen deprivation
monotherapy Ingdayavzgnauusn 70:30 eanilun1sWauILUUTIaeMaEN1ATINEOU
fheuuuTaes Cox wuunanesuusfiugnaniumelunseuanuidss azthnadndun il
wanzanfuiuUsrallouarSurmeiugiu wwuseemuiulsiivssdunanissendin 10
waz 15 Dillusreyana A1 C-index Wiy 0.84 (95% Cl: 0.82-0.86) uar 0.84 (95% Cl:
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0.80-0.87) Lagnstdedinlaesiuniedan C-index 0.77 (95% Cl: 0.75-0.78) wag 0.76 (95%
Cl: 0.73-0.78) [29]
Tudiwan! WaulvRuazame (2559) Anwiises ﬁa%’aﬁﬁmaﬁaﬁmﬁam%wﬁﬂasmzL%q
U Hepatocellular Carcinora %aslésun1ssnudenisiada WunsAnwifiednuidade
fifluansenusionisegsenvesiineuifeiu (HCO) ndsnldsumsridasne nmsfnwuuy
Founds tiudayasinnisidadelsa HCC sl LazsuNIsRGATlssneuiasosLsn
3mmmuw 1 Uns1AY 2555 99 31 SuAu 2558 1/1ﬂﬂsmmmmamummﬂmmaaﬁmmma
auaﬂmiﬂﬂm ({uA) 31 f.A. 2559) mLLUswmauhmmmamimsuauamﬂnsui%‘usJu
LazINMLIENLI50IlTINEIUIATREEA NTIATIEINISEDRA ITaDANTIUT Kaplan Meier
survival curves, Log-rank test tiaz Cox proportional hazard model. #an15@nw1 21AN"3
3fladelsa HCC Tval 57 518 iwAve 85.96% o1gLade 63.77 U (+ SD=16.99) sz8z12an
AANLNATLA 1,103 AUADLADY SRSINSIEETInWinTU 3.44 dlo 100 AureLiau FsTse

BN =3)

1WUN1558AFINVRILsA HCC maan156dia Wiy 15.8 e nsegsendyay 3, 6 ey, 1, 3

D

v

U 9ns5eway 89.47, 71.93 %, 64.64 % War 36.16 % MUAINU NaI1NUSULLLAALAINUIN

)}

e dsnanonissendinveslsn HCC HU283IUNITUNT N58180UL5 9 (HR Ad).
1.72:95%Cl; 1.10- 3.59), 1Al UnUn (HR Adj. 3.34:95%Cl; 1.38- 8.07),A155N¥ILUU
UseAuUsEAas (HR Adj. 2.30:95%Cl; 1.16-4.59) wazuziSesesd 3 (HR Adj. 5.67:95%Cl;
1.18-27.31) [30]

alg3ve) MOuNYT warAuE (2562) Anwios nsUIsuLiBuRLUUNISanaREABNTG
LAZAILUUNITIURTN ﬁ’méfumﬁam%maasgﬂwmL%qLé’muﬁ:ﬁmmms’mzmsﬂﬂé’wiau
H & \ & = Al P ~ a a | Y < ¢
YIUad 1-3 Aoy LJUNSANET WBlUSoUNEUUSEENSANTENINIAILUUNISONDDUABND
LALAILUUNITILUASA mﬂiéfmmﬁ]ﬂmﬂmaLLazmimemﬁaﬂaa%aaﬂ lngUsegndlaiiu
ﬁi’fa;garf{ﬂaamL‘?ﬂéfmmﬁﬁmiuwﬁﬂszmleﬂs"J’wiauﬁwmﬁaq 1-3 93 INUIUNILA 90 518 9
WNSUNITTNEN O ADUSWINNEANERNS UNINENReLTealyrd Aawst w.e. 2544 fat w.@. 2550
Y a Al = v o & & ° | av Yo
Al sdaseNirlun1sAne own seauYailodan JUINYaRLeI9n INUIUABUALASUNNS
Uszilu N1snuaUsEIaou LoalnsausInnes TUSaMalsUSWHas N15lASUSIASNY
n1slasueadvitn gaserlunishiiaduntn waznissnwisivgesiuu inaeinldlunis
WS UMEUUTEANTAINTEMINIFILUUAD LNAUIENSAUNATBIaENEdINg (AIC) NaNISANYI
WalEn153LAT IR I USRI IEFILUUNITOANDEADNTWALFILUUNITUNATA WU YUIA
Y99HDI0N MIASUTIESNEY LaznN1ssNwIMegasluuldnSnNaneszeL1aIN15I9n TN el
HedrAgynadalleldnisinszinalefuys nuitvuinvesilesenildndnaneszoziiad
n1ssentinegeideddgnsadfdmsuduuunsiunin angldnisuanwadhiyanaznis

o w

LanLasaenaedafin NssnwimegesluuddvinanessesiiainssendinedefivudrAgnig
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adfdmsusmLuuNIsannesfonduazdkuunsasnaelinisuanuasliya Weiaisan
nALeled wuli MuuunisanaesRendiinnuminzauiuyateyauinfigalieswniiae
Lo@inign [31]

Andika Afriansyah (2019) @ n91L5 89 Survival analysis and development of a
prognostic nomogram for bone- metastatic prostate cancer patients: A single-center
experience in Indonesia {un13finy N1sAAsIzidadenieadinnisaianisaliveaniseg
50 UNL IR OUGNUNINTTYZUNINTZINLNTLANKAZNITWAUI nomogram VBINEINTallseA
o [ aa & = & Y P < ! !
AMIURUBNUNTIZU NTANYIUTINEUIY 392 T899 UUNZLIRDUYNRUINIZYZININ T2
Y8INTEANT ATUNI5UITAAI8TS androgen deprivation therapy 3ntuUsun19 18003
a3zt IneldsuuuuAend (Cox proportional hazards model) fianensaiveiniseyson
lngsu fwdsmuay Saldeddgymeatalunmsliaseginateduds danldlunsiaunly
luunsy wuviasanshwgidadugniianldiineiaunluluwnsy iagwsns@ny wui
AEEFIUNNTTRNTTINLAETIN WNAU 40.3 18U (YI9AULT 0N Y 95% 32.2-48.5) N5
AnguuumnUsifeinandiiiuin T stagelun1sndiln azuu Gleason ALOURLIUT
o 1 a ¥ o a ' < (Y L4
PUNIEABUYNMUIN (PSA) lusszisudu wazduiuseslsaniunsnsyeduladenensal
lsaiidudaszranissendinlaesiu dwihunemaildndidedfglugiuzdadenensaln
Judasvdmiunisegsenlaesiundwinnisieeilaglduuudiasnisanneenaied

< ¢ A vy X Y & v = a vadda
wushand luluunsuiasnduandadenensallsamartuansliiunisidonuianalunig
uwensegsenlaesinly 5 U lnednunldidulds 0.69 dnsdunadennasieeusulives
auhazdundunalduazeanisallSlusunimnsasuiiou [32]

Martina Kaponen (2018) Ainw11384 Prediction of survival time of prostate cancer
patients using Cox regression {unisfinwiiieduiugiulunisiamuiwagnisldisnissnw

1 < ! [ & A Yo A P a aa al' 1% Ko
wuulvl wziSeaugnuunnilunsSainulavesianluglinulasd@edinuniign mewmniids
< A A = = Sax o =i L oa ' |
usesimhaulalunisfinulse mMsfinwidisnsshwiuandsiuinasieainisegsenves
AUae TddeyaneniugUisusiswongnvunnanynzsdounisquagunImuianf sz
LUUTIADINIINNNDEABNGNYNAT UL UTLUIIAINITOYTEN NaNTENUTILvgNansanis
ag5en Liun 11a1ld5un155nY) 91y UasNITUNINTTBVBINLS IATNISAARBNGNALIN
(33]

Irdina Mazlan (2019) @nwt394 Survival Analysis on Prostate Cancer Wuns@nw
Walauan1TUsEyndldinTaeUseanuen Kaplan-Meier wazdoyaasanIun1udonyans
SnwdmiudUisusiSwangnuunn Felinanedinustuegiuian Tnenisdunaazgnine

lunawagidonyiianzan taalduuudnass Cox proportional hazard models 1189910
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wuudiaes Cox PH L1HuIBAlFumNTlsuannfiandmiudoyanisetsen nadndnisdnw
wuIilsmusiildunnuuuiians Cox PH Sammnzaniudeya uagldduny
sULuUMsTenTinainnsidenisnssnmdmiuihsusise fudsifinruduiusessds
fumsfnw Ioun msdnw engdud fedinin seiRlsailauasvaendon wazaun
ma«,ﬁaﬂaﬂﬂgmgﬁ [18]

JustinGuinney and other (2017) @ N1 .5 949 Prediction of overall survival for
patients with metastatic castration- resistant prostate cancer: development of a
prognostic model through a crowdsourced challenge with open clinical trial data Ju
N1SANY Lﬁ'aﬂ%“wgqLLUUﬁi’ﬂaaqmﬁwmﬂim“lsﬂiumaumumL%Wiauqﬂvvmﬂiwmwﬁﬂszma
ﬁﬁ’ﬂst‘wﬁ'fﬂzﬁusnst':?aamemimamLLaz@ﬁanaqwa‘ma%’nmmméﬁﬂ nslaaaUs
V19AdTn 8 AuUTHaTIUUTIa89 Cox proportional-hazards model 14/t a1U5 susfia
UszanSn1nue935n1s wuldl 50 3§§aizlﬁ%umiﬁmmLﬁaﬁ’m’mmia&ﬁamimmu 970
LuUsiansnInanes Cox (ePCR) Fssgyanuduiusiunisvinunesie immune biomarkers
and markersyaeunazla nadnsnuinlaesiunda ePCR SUszanSammiloniniznisdug
Wame GAUC 0.791; Bayes factor >5) wazmilandnguwuudneds (IAUC 0-743; Bayes factor
>20) 13 ePCR Juuarn1sd1edasunengaslunisiarsanafiaunssiedody 33 i
AmudesganazdnudssinguiidanuunndnadusgiidedAynssendinlaes
(ePCR 8R51dUWBUATIE 3 - 32, 95% Cl 2 - 39-4 62, p < 0 - 0001; ULUUNNTE9B: 2 - 56,
1-85-353,p<0-0001) E‘LJLLUUIMﬂﬁlﬁ%’Umim’maamﬁuLﬁmﬁmﬁ’umiﬁﬂmmm
nsgiodeiu M1 AfisAnsnmgslusihusafiodtu (AUC 0 - 768) meta-analysis 4133513

IS (Y 1

naualasunistuduneunthilssyusudsmeadinuazgnisiuetame aminotransferase

o w V1

aspartate \Juddgyuiiindeuniiilegnelinissiearu biomarker msnensallsa [34]

o

Jemal Beksisa and other (2020) @nw1t394 Survival and prognostic determinants
of prostate cancer patients in Tikur Anbessa Specialized Hospital, Addis Ababa,
Ethiopia: A retrospective cohort study tdun13@nwi 1l eUssiiiunissendinuazdady

6" Y [ | ¥ . .
Wmﬂimismawﬂwmﬁmaqumn n 18 Kaplan-Meier survival analyses iag Cox
regression AanugUleiilasunsifiadeluadlugaed 2555 G 2559 Nununiileseningives
L5INEIUIRL@NIENS Tikur Anbessa N153LA1E91978 Cox regression kUUNYAIMUTYINIA
aunsninTEinisTendindmiugthenissesafianunalivindy uasdiiasandeyad

< v v ¢ = | a ' = N o
WULWRSAY HAAWSURINITANY SreziiaINTTeyseniafeagil 28 W lagilsnsin1ssen
Finlaesiu 2, 3 uaz 5 Uagil 57%, 38.9% way 22% AUE1FU N1550ATIALALTILLANFNS
fulumuszoznenddn (A1 P<0.01) MsfivdslufiuziSeszeznisunsnszans (P<0.01) Lag
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N193n¥1A28735 androgen deprivation therapy (ADT) (ADT) (P<0.05) SrozU0IULL5 AT
71193y (adjusted hazard ratio (AHR) = 0.309, 95%C| = 0.151-0.633) Wag ADT (AHR =
3.884,95%Cl = 1.677-8.997) §1nsilduafgyluCox proportional hazards model Tu
NSANYIVBUT ﬂﬁiam%ﬁm‘lﬂaimaﬂmLﬁ"aizsjwwﬂﬁﬁﬂiumﬁﬁaﬁaqﬁu [35]

Anna Bill-Axelson and other (2017) finwi3as Radical Prostatectomy or Watchful
Waiting in Prostate Cancer — 29-Year Follow-up Juns@insifieiuieusfieuiznissn
F18N19HIRARUU Radical Prostatectomy fun1s3n®ILUY watchful waiting (WW) Faidu
FEnsilguanuulszdulszasa (palliative treatment) lnsguidenviefidusgisenon
gz $1uau 695 au TdifunisamadhssYavderidadengnumnn dusiiiou
AanAx 1989 fs NUAMUS 1999 warsIuTImdayaRanuraIuiel 2017 alAnsalavauuas
AaAgaduivmg Tvasanmidetu 95% dviunindedinainanvndu nmsdedinen
lsnugiSwougnuuINuazuesIszesuNnsnsza1e lun153As1gi intention-to-treat analysis
waz per-protocol analysis LLazmiUizLﬁuﬁwuauﬂﬁ%ﬁmqﬁumﬁu wioauAuUssLium
N15YUIEVDINITATIINIRANYI1TINGT A8fILUY Cox proportional-hazards model
NAdNEN3ANYT WU GUhedeTin 261 sieann 347 selunguiifasiongnuun (Radical
Prostatectomy) kag 292 518370 348 s18lungquid15e1981n13 (Watchful waiting) N3
Feodiin 71 Melunquinseugniuin waz 110 Melunquiiseieenis dannnainusiss
AeugNULIN (relative risk L¥inAiU 0.55; 95% Cl 0.41-0.74; p < 0.001; absolute difference
suaﬂmwm?%mwhﬁ’u 11.7 a;mﬂa%l,%uﬁ; 95% Cl 5.2-18.2) 97U3UV89 number needed to
treat flazdoafunsidedinanynaive 1 Tewiiu 8.4 :nnsinnai 23 T wudinisén
dougnumnduius fuaadsetyfionuudu 2.9 3 §Uasd darougnvuinwuia
extracapsular extension ﬁmﬁuéﬁummL?ismmil,ﬁaﬁ?ﬁmmﬂmL%wiamqmumﬁqﬁu 5 191

dlewfieuiugflaill extracapsular extension WagAzluY Gleason score Mgandn 7 duius

a

AUAINLE g9ty 10 Wil aeuiudNilazuuy Gleason score N 6 N3961NI1

Y

(AzUULRN 2-10 nepzwuufigeuainduzseigunsy) (36]

Ussifuiigmuaznaiildannsmununssunssutu wuienuidednlngfnaed
sULuunsEnwlugaUTeuiisuanuduiusseninuuskastadesevinnay Tddeyan
nswnvgvesrUae wu lsauzisaiagnuunn uzsansegn ueseiv udu lnensiassi
Toyaldafiatufiny laun duuufend (Cox Model) fakuumsumsn (Parametric survival
model) wag Kaplan Meier wislinisiiauenadnsnisinsest anuduiusseninaduds
naenaulszgndlluuiunvesau visieidunuimslunissnu deyalunis@nuiluma
Msuwnd szt dudeyaduunguuunieussian wensainsiiamnnsaifidne msidulae
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n3meaNtsn Madedin Wsen1snaundug1vednnn1saldnase NanNIENUIINNITAA
wansal Uz uingUuszasdmaiinuinszeziiaif s udun1sfinwaunssiain
winnsel vsesveznalaeamanisal daudrAysensAnw wasnindnIesilevielunis

TINUN TN IMEIUIa ALY aganunsatislii e sentinuazinanugaydutiosian [6]

2.11 NS9ULUIAA

Cox Regrassion Models ‘

Gompertz Models
Rule to matrix conditions E
Input from Medical statisticians
. : Age
Pre-processing Data in PSA

Several Data Type

. O Gleason Group
eaning . Metastasis
e Transfromming
e Load to Database
»

v EDA. E} Data .-

Web Service Visualization

Survival Analysis

®Train in Cox Regrassion Models @
®Train in Parametric Survival Models 4 &

AMUITENBU 2- 3 NTDULUIAA
AMNATNUTENBU 2- 3 NTDULUIAA LAAINTDULUIAAYDINITANYIITY dIUNTT

Ansiloniasondn 3uFUINNTLEUIUNNT Pre-Processing Data N15¥inANNAZD1AT DY
wazn1sulasdoya JinszidoyaniofiuuuAend (Cox ModeDuagAauuunisnunsn
(Parametric survival model) 7il45as1zsilunsfnunidd 5 dauuu laun Exponential
distribution, Log-logistic distribution, Lognormal distribution, Gamma distribution & ¢
Gompertz distribution anuiUssuTisuradnisadensuuuiivmnyay faviunldlunis
Anseilontasendnyosiae niutiwadnsils uudadiegluguuuunsa tuaue
Foyauuunaneuiiiamundy Wouamaniswensaiiunin(Data Visualization) w3y
Fruglady Wuwduaginnsadinaaedduasfinnsumadniuuuunund naw wag
TIHNUTINTIUUN
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unn 3
ad o a a v
NI UUIUIVY
3.1 3UuuUn15398 (Study design)
sUsuuM I lunwIdeiiusenaumey uigItesiumuNsunduLas ey
waluladansaunalayana
3.1.1 AUNITHNNg
- Msfnudounds (Retrospective study) sudunsfineimiunanszuininen
- msAnwIrsEleu (Medical record review)
- MIANITIBNUNNITUNNE (Case report)
ngULuLeiu §Ielaadunisdauuuaueliiavesun1siian i 1uaTes Iy
n9velunyed dmsulasinsiildisrunudeyaidegnu Fednwiiusiusiudeyasin
nyszdeulsameuiasavaunsuns tednseileniasendnveadUieusiswougnnuin
IngdesioneNITUNITNANTUIT8555UN15338Tunywd (Ethics Committee) d1neu
35U T UNY WY AzUNNEAENT UINNINeTUAIUAIUATUNS
3.1.2 snuwAluladansaumeuagaiin
NsANYIRIANIINIENASUATWIdENEITes i UTNeINTsTaYaTeInI1TdnnIsteya
IspuziSsdaugnuunniianunsailuldlaasdunisdisundideds imsizinissentnues
Aurelsauzissiangnuann aawaduneunsfnwanudululdnneedeyad e Tuses
% al 14 Y Y vYa d‘ o a ¢ o % a ¢
nsdnmseudeyalimion dsvuuunmangadlunisihlyiasiesyd dwmsulunsiasen
D & a o = & v a ¢ =
watayaty 9 Weaguaudnuae iWemanudululiilieaiiasizinissendnaiuise
Wanldaulansaly dae Exploratory Data Analysis 9ntudsusuteyadnasaiiolv
winnzaununisilulgluea Survival Analysis LagWaILIlUSLATUAINEANDS Y 115U
v eal A v & o~ | v A o ew = ° a
waansnlaluUesiudul gesduls uindadusivoya Nanunsainluldluauais wag ms

[ IS

wanstogaguiuuiUaian1sngnsalidunin (Data Visualization) N153tA1£¥N15500T

vosjUrelsauzissdongnuuin suidulusunsunviswnmdlunisdndulanieiaded e

IimwL%Wia:uqﬂwmﬂﬁL%’wmi"umi%’ﬂmuﬁa

3.2 dayanldAne

Toyaildlunisfinu3deil MtayagUislsruzissiangnmnn Nlasunsitadeain
wngindulsauziSwangnuunnuazidiunissnwmeuialulsimetviaaswaiuasuns

Tur93a9AN®I8 AaLA LHBU UNSIAY W.A. 2558 D9 KDY SWINAN W.A. 2561 lneaiu



24

nsAnudounds (Retrospective study) sulunisfnwimunanszuininet annsseiiou
Meglusyuuansaunavadlsangiuia (Hospital Information System)

3.3 YUINAIDLY

sUuuUNTITelunuun1sfnein1Afnei1ugadims1en (Cross sectional analytic
study) efnunmudnvazvesznnsiielsauziSsougnman
NIAIUIUIANGUFIBE1MIYENTVRY Krejci and Morgan [37] ol
Np(1 - P)zf_%c

n=
d2(N = 1) +p(1 - p)Z?_«
2

Taodl n = YunveInguiegs
N = vuevaslssving
d = szdunrmraaLAABuYeIN L REaN UL
, = AlAauaasfl df windu 1 wagsefuanudesiu 95% = 3.841
p = dnduvesdnuariadlalulszving Eldnsuliimue p=0.5)

Tnguunnguieg1sUseLan finite population proportion dsldlunsdluszsngiiil
IUBUUDY ARUATZAULBEAYNISERR () 1WAy 0.05 Tvuauszasng (N) U 409
fiAndndrnvesdnuaefiaulaluuszyins Proportion (p) 910N1SNUNILITIUNTTH WU 61
laivs1v [38] niemnimgnnsaliideantsdnwiazusing 50 wWeslwud Tiimue p iy
0.5 A1 Zz = Abaauadsdi df windu 1 wazseduanuidesiu 95% = 3.841 uaze error (d)
WAAU 0.1 AUl 28lUSIUATH ndstudies ¥o4 Chetta Ngamjarus and Virasakdi
Chongsuvivatwong s?fﬂsi’fgm [37] lawanisAuan Sample size W1iU 78 AU

INNIAIUNGUAI88 IR IBALN1T984 Krejci and Morgan iy 78 auudati
msiddeyaiiieairsuvudassnenfiumesdmiunisnensal lunsdideyamanisunne
ﬁ?mﬂusﬁau”aﬁﬁﬁyﬁauﬁméau erpaiarsanaglinudfgyn Attribute Tuswide

3.4 AU IgAnE
N15ANBIASIULAILUINLAINNITNUNIUITIAUNTTULAZNIUNNTUS NEIRNLNNE

v dl o U U

ALDEIYRY 91U 5 FIuUT Fam1sne 3-1

AN 3- 1 AwUSNLIFENE

fuUs N159AA Ussunnaauds yiaAIWUS
1. 919 (Age) 40-99 Y AU TIUTU AuUsdase




A3 N1330AN UsznnAauus YUAAIUT
2. ETUTTUBSS A1 0-2000 PRGN
AONYNUIIN Mwlsdasy
(PSA)
3. Gleason Group 1 = Gleason Group 1 ﬁ?LLU’iLGTNﬂmmW
2 = Gleason Group 2 (W udgels)
3 = Gleason Group 3 fulsdasy
4 = Gleason Group 4
5 = Gleason Group 5
a. Jadunisiu 0=Primary MILUTLTIRUA N
U593y 1=Metastasis (W nUya#) fuUsdase
WNINTEIY

3.5 muﬁ‘u%’aga (Data collection)

Frsfudoyauasnsiiasginnaadilunsided aunsoesuislddsnmusznaud 3-1
FefivwaziBeadanoludl fuaedldsunsitedeindulsauzedeugavannlud 2558 -2561
Taoifudeyanunsiei 3-2 uwutuiindeya fuvsuazmdrdanuvosianyssng q (Data
record form and Operational definition) aus18 49U 2562 G'Zfﬂavﬂwmwﬁlagamv?aaﬁm’m
Szez47879 start — end of follow up ﬁLLﬁmﬁiﬂ’wﬁﬁﬂH'} N Y) Suaudfidnew (way X)

PNUUNMTUATIERTYaNANY LANTUABUTN to FanNUTENBUT 3-2

=

Startpfaccnial  gaagtednwaizaaya  Endoffollowup

aun End of accrual

5 |@ >

4 o =

3 @ iy OE]

2 O >

1 O CaRzuli)

0

2558 2559 2560 2561 2562

ANUTENDU 3- 1 dnwalzdauamiog1anusyeeIaTi start - end of follow up

uansiefidne (unu Y) wntndnwm wnu X)
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fAaDdIvANEMEADNA LD LI NAUNLIAN T,

W =
Hihaaun
cencored
5 .l
cencored
4 0
event
3 O
cencored
2 o
event
1 O
0
1 - . 4 3 4 5 6 7
nasusunt,

AMUIENOU 3- 2 NTIATINTRYARIBENLAY SUAUTLIAN to Yewtheniaula
FepfUeNAne (UAY Y) aSUAUAA LAY AB to (WY X)

PMNUNLAINT 3-2 anmnsaedungla
- s (Time origin) : MsAnwAfedazBuivtoyadleieldunsiteds
IndunziSwougnuunnlul 2558-2562
- wgmsaifiAnw (Event) : msgheldfumsitedeinduus Sesiengnunn
Pnunndlalasnmgnisalinlaenaen
- nsdlfidaindu Censored : fUanuziSasiongnuunniivasaivgnisaiuilag
paon 173nsen lideTindeaivndu viegameannnsinaa
o fuUs Ao wanisal \uduusdu T 1= Event uaz 0 = Censored
e Right Censored: Survival time lalauysainieinurves Follow - up
period 1 uUszLANTBY Censoring inuldUssuazaznaidinasn
nsfnwndsll dedaunafe szeznafidunmgduniiszestaen
RECTRRY
FoyafitAv : m5197 3-2 wuuduiindeya fMudsuazmdrianuvesiauseng 9
(Data record form and Operational definition) Faanwsaesuele
1) Sadeng : o7y 40 Tauly
2) Hhidvansustuziataugnmann (PSA) : 0-2,000
3.) Y29 Gleason Group \Judfildarnwaduiiienimensinen 3d4lunsitade
uziferong nvanLaryd searvasuzfariougnuun anunsouusld 5 nau ldun ngu 1
Gleason Score <6 , Gleason Pattern <3+3 ﬂa:u 2 Gleason Score = 7, Gleason Pattern =
3+4 ﬂfju 3 Gleason Score = 7, Gleason Pattern = 4+3 mju 4 Gleason Score = 8, Gleason
Pattern = 4+4, 3+5, 5+3 ﬂq'm 5 Gleason Score = 9 or 10, Gleason Pattern = 4+5, 5+4,
5+5
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a.) Jaden1sidunziSessorunsnszane (Pathology report) 0 =primary 1gi59aou
anvnyinUgugil 1 =metastasis uSanszangluiiseutundes Srafssnmsnszansliveteay
9u 9 adlunuutiuiindeya (Data record form) famsnadt 3-2 wuududindeya Mudsuazd
NAAUVBIFILUIH ) (Data record form and Operational definition)

M54 3- 2 Wuutuindeya fMuwlsiarA1dinANueeiaklseng

(Data record form and Operational definition)

Factor Attribute

Age 0-99

PSA 1-2000

Gleason Group 1 2 3 il 5
Pathology 0

3.6 M3aunannasuszuLLanIdaya

3.6.1 VBULIANISEEIU
WaunanWosunUasmanisnensalldunn ioaduayun1smuRunIssNYIves

uwmduaztinnada wsssingldauszuu 3 ngu eun gldsnsialy wmd dnnvada
wazfiguaszuu Tuwsasnguussamvesgldrildtmuaveunnisldaunudduturonis
Tnumuayvesunanrlady il
UnLvadia/wnme
1. thivadia/wmdanunsadfiudeyaadugudoyald
2. dnnveadid/unmndanansaguse IRgldanula
3. thnvaia/umdannsaldindosdiovhueuziSeieugnusnnld
4. dnnvada/unndanansagaesuiele
5. dnivada/unndanunsagnamlannnisliasgiuzisseugnnun
HALATEUY
1. fouaszuvanmnsadnnisanndndlile (afasaundnfueuliiuinnvaia/

¥

WNNEUAZEALATEUL)
2. fauassuvanansaiinteyalugiudoya

3. fauasruuaunsngUiriRvewly

EA0)

o
eXp el eXp e

waszuuaNnIaauteyarlula

e

5.
fdamsily (ihe)

1. fldvhluanunsoasinsiduanin

2. fldlanansoldindosdeviunens Seiongnunnld

WATYUUEINSORANBT U

e
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3. flimnluannsagiesue
a. {livhluanmnsagnamilsnnnnsiisesiueSaiegamann
3.6.2 TATILNANUABINITUALDNUUUTEUY
AATIZRANUABINITIINH TN UTLUULALORNKUUTEUU Lok
3.6.2.1 ATIVADUANUABINTVBE LY (User requirement checklist)
3.6.2.2 As-is system

awUsenau 3- 3 Flowchart diagram for Patient Member Registration

nAInUsenaunIwdseneau 3- 3 Flowchart diagram for Patient Member
Registration uanfaikuisdduudmivadngdas faudifudunszuiunsnsiaaoy
anugniesvesteyaluausunseurumsiitiindoyadisa

3.6.2.3 To-be system

Flowchart Diagrams
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3.6.2.3.1 Member Registration

Enter member
information

Not exist

Enter member /ong
information

Existing member

AnUsenau 3- 4 Flowchart diagram for Patient Member Registration

1NNINUTENBYU 3- 4 Flowchart diagram for Patient Member Registration
wansainTaNTn BRFUIINLEAIINNIINTENdayaaTnaunsEUINNSTUTInn s uaun



3.6.2.3.2 Member Information Management

Fill out the

statistician's
information.

Fill out the
statistician's
information.

Be a member

AmUsenau 3- 5 Flowchart diagram for member information management

ANAMNAINUIEABU 3- 5 Flowchart diagram for member information management
wanafaLuRE U mMTUNTIANIsUaYaaNITn

3.6.2.3.3 Login

nter User id/Citizen id
and Password

Yes

AUsEnau 3- 6 Flowchart diagram for login.

30
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NNINUTENBU 3- 6 Flowchart diagram for login LaAsdy WHURIG1AUIUEINSU
naudndszuudie Username wag Password 55UUAT33d0U Username dudngssuudisa

3.6.2.3.4  Adding data in database

f o /
Edt [ Fillindata |
L /

|
v

S m Cancel

v

&

AwUs¥nau 3- 7 Flowchart diagram for Statisticians and Admin add data in database

1NAIMNAINUTENBU 3- 7 Flowchart diagram for Statisticians and Admin add
data in database wansfaukuRsaUIUEmTUTNYETALaz awasruuiudeyaly
PRI
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3.6.2.3.5 Delete user data

Delete

NN MNUIENBU 3- 8 Flowchart diagram for Admin delete user data Wan4

AUsznau 3- 8 Flowchart diagram for Admin delete user data
wHuaduudmTudauasTuy audeyar ity

3.6.2.3.6  View user data history

=

'Search for the
" hame of the use
to view.

|
AnUsenau 3- 9 Flowchart diagram for Statisticians and Admin

NANUIZNOU 3- 9 Flowchart diagram for Statisticians and Admin LamatNiea
Seunudmsulnnvalfuazauaseuu gussinveyayly
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3.6.2.3.7 Use predictive tools and view graphs for prostate cancer analysis

Fill in data the
laboratory resulf

NAMUTENBU 3- 10 Flowchart diagram for Statisticians and Patient uansgiely
Lﬂ%aaﬁammmiaiuaz@mqﬂé’m%’uﬂﬁ'ﬁ"‘;Lﬂiqzﬁmtﬁqsiauqmmm

AnUsENau 3- 10 Flowchart diagram for Statisticians and Patient

3.6.3 Context Diagram and Dataflow diagram

Context Diagram and Dataflow diagram

Deletion data T
Report, Diagram, Visualisation Admin
User info

uonensibay
uonoIpaid

SInsal SisA[euy

Decision support

5 : A Browse username
= system of medical
g statistician in Lab data
a3 prostate cancer Deletion data
> ° patients.
g k—
as| = w
| © o
S| 0
gal o S 3
e e lele
g 1
) ® 8
o 3 3
[Y)
3
@®

AWUsEnau 3- 11 Context Diagram
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NANUIENBU 3- 11 Context Diagram LLﬁﬂx‘]ﬁQﬂi%LLﬁ‘?’JJEIHaﬂ']Wi'JQJ‘ZJ@\‘]ﬂ’ﬁ

v 6

Y1MN91UYDITEUUNFUNUS U

| Registration

Member Information D1 Userinfo ~

Member Information

2.0

Admin | Username,Password Add user
data of R Patient
statistician
Usemname, 20
P Member
Login

User info

I BUICUTSSTT 9SMOIE

4.0

Browse
user

5 User info
history o |o
s (&
s (&
Lab data 2 |z
5.0 D3 Resut g8
abvitag Add data B |B
Report, Diagram, Visualisation to the
Report, Diagram, database 6.0
Deletion data
Deletion data Delete
user data

=

£

I

o

5

5

Lab data 7.0
Analysis results Use ab u_.b,;[ Lab info
Lab data prediction

Apalysis resul:

AwUs¥nau 3- 12 Dataflow diagram level 0
1A mUsENoU 3- 12 Dataflow diagram level 0 u@nsds Level-0 Diagram tJunns
wansliliiuieseaziBuntes Process Nsvihaundn Afegnngluninsinvessyuy



3.6.3.1 Registration

Show form
to fill out

12

Registration

Enter member
information

13

Check information
filling out

14

Confirm
membership

15 Registration bl Userinfo

Membership Registration

e ——
record p2 ‘ Patient

AUs¥nau 3- 13 Dataflow diagram Level 1: Process 1
AMNAMUTENBU 3- 13 Dataflow diagram Level 1: Process 1 W@AdHiy AT

=
NNeLUYU

3.6.3.2 Member Information Management

Admin

2.1

Show the form to add
member information

22

Member Information
i Fill out the statistician's

information.

2.3

Check member
information filling

24

Confirm member
information filling

25 Member Information -
E User info

Save data for adding
member information

AwUsynau 3- 14 Dataflow diagram Level 1: Process 2
MNAMUTENBU 3- 14 Dataflow diagram Level 1: Process 2 L@Adfiy N159AN1T

Toyaaun
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3.6.3.3 Login

—{ Admin

31

Show login form

32 Username,Password

Username,Password

Enter user account Username,Password

33

Member Information E: User info
Check data fill out

AMUs¥Nau 3- 15 Dataflow diagram Level 1: Process 3

NNINUIZNBU 3- 15 Dataflow diagram Level 1: Process 3 WaAAIHNNITLUNE

KV

YUY

3.6.3.4 View user data history

User list
4.1 D1| Userinfo —

Admin Browse username SheRi s i y
ow list O i
LT g Patient I [L—
Browse username

4.2 Browse username

Search for the name
of the user to view.

Browse username

OVFES))
OVFES))

4.3 User info

Show user info User info

AwUs¥nau 3- 16 Dataflow diagram Level 1: Process 4
MNAMUTENBU 3- 16 Dataflow diagram Level 1: Process 4 LandD4 @Uiﬁa
Toyarld
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3.6.3.5 Add data in database

51

Show form for adding

data

() . 52

Lab data Fill in data and use
statistician formula

5.3

Data
Confirm adding b3 Result
data

uonesifensiA ‘weibeiq ‘uoday
uonesijensiA ‘weibeiq ‘uoday

5.4

Report, Diagram, Visualisation

Show data recording
results

AUsgnau 3- 17 Dataflow diagram Level 1: Process 5
N NUsENBU 3- 17 Dataflow diagram Level 1: Process 5 waninisiiiudeyaly
PRTARHG

3.6.3.6 Delete user data

6.1

Show list of members

6.2

Select user info to delete

6.3

Confirm deletion of
member info

Deletion data I =
6.4 él User info

Delete member info Deletion data bz

Patient

65 Deletion data

. Shvow results of Deletion data
Deletion data deleting member info

AwUsenau 3- 18 Dataflow diagram Level 1: Process 6
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nNAINUsENau 3- 18 Dataflow diagram Level 1: Process 6 LLammiamTay“a
Al

3.6.3.7 Use predictive tools and view graphs for prostate cancer analysis.

Lab data
Patient —

Fill in laboratory results

Analysis results
Analysis results

73

Confirm the
laboratory results

Lab data

Diagram, Visualisation

AnUsenau 3- 19 Dataflow diagram Level 1: Process 7
NANUIZNBU 3- 19 Dataflow diagram Level 1: Process 7 u@ndltiasasilo
ANANITRINAZANTMEMUNTIATIZLSIRaNgNuN



3.6.4 Use-case Diagram

Use-Case Diagram

g ?ﬁdm\

i 4
Statistician

AMNUsENBU 3- 20 Use-Case Diagram
ANANUIZNBU 3- 20 Use-Case Diagram WanIantiniluszuu

3.6.5 ER Diagram
E-R diagram

User infoJ M

1

-
‘ M

H

B

E

-

Status

[

@
2

3|
4

‘ MI Result

Lab PsA |1

¢

11 Metastasis cancer

ANUsENaU 3- 21 Chen Model
NAMUTENBU 3- 21 Chen Model WansANUFUNUSURISEUU

39



User info Patient Lab PSA
PK |User_id } PK User_id PK [HN_id
Firsthame FK |HN_id PSA1
Lastname Hospital_name t PSA2
Username T PSA3
Password
Phone
E-mail
FK |Status_id \ 1
= Lab info Metastasis cancer
Year_birth = =
PK|HN_id — PK [Met_id
Age interval Met_name
PSA
FK |Met_id
Gleasonpattern
S Gleasonscore Result
PK [Status_id Gleasongronp PK[HN_id
Status_name T Coef
exp (coef)
se (coef)
exp (-coef)
z
p
Lower.95
Upper.95
AlC
Aplication

AMUTENBU 3- 22 Crow's Foot Model.
INNMNUTENBU 3- 22 Crow's Foot Model Lanannudunisya9ssuu

3.6.6 Data dictionary
3.6.6.1 Table Name: User info
Primary Key: User id
Foreign Key: Status_id

Objective: Used to record user data.

#1519 3- 3 User info

Fields Data Type Size Description Index
User _id int User id of user PK
Firstname varchar 50 First name of user
Lastname varchar 50 last name of user

Username varchar 50 User account name




a1

Fields Data Type Size Description Index
Password varchar 50 Password of user
Phone varchar 10 Phone number
E-mail varchar 60 E-mail of user
Status_id int Status code FK
Year_birth varchar 4 User's birth year
Apply Date date Date of record of user data

(Application date)

91NM1909 3- 3 User info wanis18azLdenva9 Fields lawn User id, First name,
Last name, Username, Password, Phone, E-mail, Status_id, Year birthit & ¢ Apply Date
I@a‘;z‘q Data Type, Size, Descriptionitagindex '17?@‘1?,!] User id W Primary Key wag Apply
Date \Ju Foreign Key

3.6.6.2 Table Name: Status
Primary Key: Status_id
Foreign Key: -
Objective: Select the system user status.

M99 3- 4 Status

Fields Data Type  Size Description Index
Status_id int Status code PK
Status_name varchar 30  Status name of user

1AM 3- 4 Status LANITIEAZLEEAVBY Fields lAkA Status id way Status name

Imizu Data Type, Size, Descriptiontiazindex 131l Status id Ju Primary Key

3.6.6.3 Table Name: Patient
Primary Key: User id
Foreign Key: HN id
Objective: Used to record patient data.



M99 3- 5 Patient
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Fields Data Type  Size Description Index
User_id int User id of user PK
HN_id varchar 15  Patient number (Patient ID) FK

Hotpital_name

varchar 120

Name of hospital that tests

91NM1919 3- 5 Patient LAA9518aL08AVDY Fields LAA User id, HN id way

[V
Y

Hotpital_name Iﬂmz‘q Data Type, Size, Descriptionuazindex 4 User id Oy Primary

Key wag HN id 1Ju Foreign Key

3.6.6.4 Table Name: Lab info

Primary Key: HN id

Foreign Key: Met id

Objective: Used to record patient lab results.

#1919 3- 6 Lab info

Fields Data Type  Size Description Index
HN_id varchar 15  Patient number (Patient ID) PK
Age interval int Patient's age range (divided into 6
stages)
PSA double Prostate Cancer Indicators (Last used
value)
Met_id int Prostate Cancer Distribution Code FK
Gleasonpattern int AU Gleason ﬁaﬂst,l,uuﬁi‘mum?ﬁ%mﬁa
Gleasonscore varchar 10 FAENgNMILIN ATLIUIINNITATITULENI
Gleasongronp varchar 10 WeSInen (Fuiusiuianue)
Transaction date date Patient's lab recording date

91AA15N 3- 6 Lab info uanssuazdunved Fields lawn HN id, Age interval, PSA,

Met id, Gleasonpattern, Gleasonscore, Gleasongron Wag Transaction date nadl HN id

Ju Primary Key wag Met id W Foreign Key
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3.6.6.5 Table Name: Lab PSA
Primary Key: HN id
Foreign Key: -
Objective: Use to record the latest PSA data (prostate cancer markers).

#1919 3- 7 Lab PSA

Fields Data Type Size Description Index
HN_id varchar 15  Patient number (Patient ID) PK
PSA1 double Prostate Cancer Indicators
PSA2 double Prostate Cancer Indicators
PSA3 double Prostate Cancer Indicators (Latest

Value)

1AAN519 3- 7 Lab PSA wanas18azidenvad Fields bokn HN id, PSA1, PSA2 @z
PSA3 trail HN_id i Primary Key
3.6.6.6 Table Name: Metastasis cancer
Primary Key: Met id
Foreign Key: -
Objective: Use to record the latest PSA data (prostate cancer markers).

M139 3- 8 Metastasis cancer

Fields Data Size Description Index
Type
Met_id int Prostate Cancer Distribution Code PK
Met_name boolean Cancer distribution (Yes and No)

91MI5N 3- 8 Metastasis cancer Lansswazidenved Fields lon Met id wag
Met name ‘ﬁgﬂﬁ Met id Ju Primary Key
3.6.6.7 Table Name: Result
Primary Key: HN id
Foreign Key: -
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$»1919 3- 9 Result

Fields Data Type Size Description Index
HN _id varchar 15  Patient number (Patient ID) PK
Coef double FulsvAvsanduius Fuuszans) Aeendi

exp (coef) double

se (coef) double

exp(-coef) double

seyAMuduiusEn I toyadayng
AMNSa EdAI5EINe -1.0 D9 +1.0

1 -1.0 nnedwnuusiinnuduiusiugs
£ +1.0 vneauidulsiieites
MEHIRR

& = 0 vneAwITTEesFaLUs
Aetoatu

z double

Adlaannnisusudeyalinduunsgu
WeaiuanaunIs z = (X- W/ 0
Z foAzluLINATIIY

A D - @
X flafvestoyanaziuaniumiunnigiu
W FaAnduvestoya X

O AoALTJeUULNTFINVBITRLAX

p double

A1 P visermudnasdy (A1ANYnay
W) dudus 0.05 lafidedrAymieaia

Lower.95 double

Upper.95 double

AN P ANNA (ANANURAWID) K59AINUAIT>
0.05 luifidudAgynisadia

AIC double

Juevsuendslsz@vsninvosduns @
AIC ingaustiuseanSamnangalunis
AANTSRITRLA

Application varchar

10

iienansiwldiiveyansudiuvielal o1 NA
[ £ 1 ¢ v < 14 &
Juwdeyaldauysal i1 A \Judeyansvun
Tunnees

NAITN 3- 9 Result UAAS LAAIIIEAIOEAUDY Fields Lawn HN id, Coef, exp (coef),

se (coef), exp(-coef), z, p, Lower.95, Upper.95, AIC uag Application Wail HN id WD

Primary Key
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3.7 3BAUUNTIVY
Fumeumsiniunslunsise
1. dumeudl 1 Anwlaymuasiiusiusiudeya
- Anwaninnisalvestsalulagtu
- FAnwideyaadifvesgiiinisaiveansiinlsausss
- fumadagUhelsauzissengnuinnlulsimeuiaauaIuAsun
2. dupoudl 2 Anvimguiarenieiifertes
- uzSweugnvun
- mInnniiadelsauziSwougnuin
- WUU31ae9 Survival analysis
- WannuwaaresuuUawmanisnensalidunin
- anuasalunisldeu (Usability)
- iR
3. dumeud 3 Wusausdeya
- 99938sssulunm iR lunyed MnAusuNAEns
UNTINGIRBETAIUATUNS
- vadeyalsruzSasaNgnumuInaInNlaneIUIaETaIuATUNS
- mumunvszdsuresiieiinudnunraiSwiongnyann
a. %umauﬁ 4 n3gU3UN1T Data Survival Analysis
- Anvuasestienisldulusunsu R Package source : survival 2.44-
1.1.tar.gz
- msvheanuazendeyaiarnisiuasteya (Data Cleansing & Data
Transformation) mi‘U%’UU‘gﬁaﬂga (Data Enhancement)
- Suroumiazdt (Pre-processing) wazdunsIaTana (Results
validation)
- ahemuuudesgrlen@sentn (Survival analysis model)
- ASNAILUUNITIUAIN (Parametric model)
- ATIIERUAIUYNABIVDIFIUUY
5. ﬁf?umauﬁ 5 ASEUIUNITESN Data Visualization
- MTIATIZAAINADING (Requirement Analysis)

nsdun 1wl (Interview)

- AISESNAULUU (Prototyping)
6. tumeuil 6 flirunaaadlinu

- Jlnunsasuluussdiuauianelavesssuy
7. duneudl 7 azunanside

- asUNanTIvY
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3.8 1nsaslanlglunisAneiuaznisiana (Study tools and outcome measurement)

3.8.1

3.8.2
3.8.2.1

3.8.2.2

3.8.2.3

LASDILBAIUNNTIATIZILDNIATDATN

TUsLn9u R version 3.5.3 (11 il.a. 2562)
TUsunsy RStudio 1.2 dwsussuulfianisiuled 64 Un
R packages: survival, forecast, Shiny, ggplot2, tidyverse, caret, dplyr

Development tools

Hardware

CPU : AMD RYZEN 7 3750H

RAM : 16 GB DDR4 2666MHz

STORAGE : 512 GB PCle/NVMe M.2 SSD, 480 GB SATA 3 2.5” SSD
DISPLAY : 15.6” FULL HD ANTI-GLARE IPS 120Hz

VGA : NVIDIA GEFORCE GTX1660Tl 6 GB GDDR6

OS : WINDOWS 10

Software

SQL Server Management Studio : Version 18.4
NodeJS : Version 12.14.1

D3.JS: Version 5.15.1

Visual Studio Code: Version 1.41.1

Google Chrome : Version 79.0.3945.130
Adobe XD : Version 26.0.22

Programming Languages

HTML: Version 5.2
CSS: version 4
JavaScript: version 9
SQL: version 2019
PHP: version 7.2.29

3.9 n3nsRsaUlsEANSamlunITweINIalLazA1NgNABIYB LY

nsAnwasell RJeldnsSeumeuUsgansamlunisneinsaluazaugnaeewes

AAILUUT AN taeldinuaasaunavasasnediny (Akaike’s information criteria) f4

a a a a = Ao A A %
3qﬂagL@8®VI@ﬁUqﬂiﬁﬂ>UUﬂm 2 WQU{]LL@WW?QSWLND“U@Q
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310 nsesdiefildusuiiuanuaiansalunisldau (Usability)
wSesdlefldlunsuszifiunuainsalunislédeu (Usability) dunuuasuaiuai
Fanelaveaunnduaztinnvads Tulsmeunaaswaiuaiuns dawuuasuanudl 2 dw leun
dd 1 fuaamunmilia
gt 2 anufiansladeunanleuszuutiglumsindulaludihenziSsiongnmnn
TngaeuaufugnnIMYeNiom (Content) fMun1seoNLULLAXNI5IAFULLY (Design) A1y
Uselominazn1siiuly waganuianelalaesiuvesszuu Sanwasiduluvanasiiauuy
Likert 5 5z fsuaiveinuosazuuy laud
AzUUL 5 gl awelaanniign
ATLUY 4 BUeDe Heanalaun
ATLUY 3 Mnee Naneladiunans
ATUWUL 2 Bianede fanelatles

AzwuL 1 aneds fanelatosiian
NSWUAAIUTLNEYBIAIALUULAE AN VDR URUUARUNNY LalkA

4.51 - 5.00 s AN

351 - 4.50 yin8ie A

2.51 - 3.50 viuneis weld

1.51 - 2.50 #1884 AoaUSuUgs
N 1.50 mneds Feaufuugassaou

311 s1wazBeaisnisandeiienisldundsdoya

SwanBenuarisnisindoiiioldindedoya Tnefidunou il

3111 fifveusumnniiientusdessalumsideluuyd

3.11.2 Sulauslasinisidodonmznssunisaiesssunsiseluuyed amy
WHVEANERS UM TNGIREAVAIUATUNS

3.11.3 Buvesyymdnfsdoyagtaelusyuu HIS veslsmmenunaamauaiums il
Usgneumsideuarfutou JURTvingavsiuielsmeunaasauniung auzunmemans

3114 andunisiiudeyadiniysyidoun1ussuy HIS voslsing1uia
AaIUATUNS
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3.12  FEmsivindansvesiiegig

nsfnwidunsAnudeyannismumunsssdeu Aliaunsaduduiaiyans
wagfinisundatoyaiduaudu i eldlulassnisided vty dawesufinnsunain
ARENTTUNITITUSTIUNMTITEIULYYE AUZUNNEANANT UNINGIRLAVAIUATUNST kALY
Joyanvszidouanlsmerviaaaiuasuns Wuluauszileunazndninasinisvedoya
Tunsdifieranadasvensusiies Aaunsnneusenanniadrimlasinsideilld vislunsd
tnitevensuaiaadinstu inideasshnmsiansunideyadUisiifinadnunsvodsaunss
siougnvan snlalasudunutadeiidnuvieinadeauliiflesnssueswanisdnuiiui
28NNLATINITITY

{3sldr1unseuINAIINg A BatuaTussanluniIdelunywd 1dun Online
Research Ethics Training Course nangnsnanasesssunsidelunysddmivindnwy/
N33 (National Research Council of Thailand (NRCT) and Forum for Ethical Review
Committees in Thailand) finadusiudl 27 nsngnau 2562 fs Juil 27 AAAU 2565 uay
N13UTUNANENS GCP online training (Computer based) “uuIn1ansUUANI5ITENTS
AaTNAR (ICH-GCP:E6(R2))” (AigoynsTNnI1Ta3esssumsviidoluay us.yndl 1 uay
AueITonanaiin anpunneaans) Sanausiuil 31 natau 2562 e Yufl 31 nanew 2564

nsAnwndsillffsialasanisfl REC.62-361-19-9 Fsldkunisfiarsanuasiuses
INANLNTTUNITITEFITUNTIUNYYE AzUNNEAERS UnTInedeaaluasuns lng
gAnana3u555UVIUTENIALEATIA (Declaration of Helsinki) kazhwin1en1suUsRn1TIdL
n19A39N7A (The International Conference on Harmonization in Good Clinical Practice
) neussgnsrlunisUssruanenssunstsesssun s deluiyed adsil 33/2562 11364 3.4
Fufizuiuses : 19 waadniou w.a. 2562 MRy : 18 NAINEU WA, 2563 uazlddudios
neany 1 Afs Ingussgselunisuserunnuenssun1sasusssun1sideluuywd At
36/256231554 3.2 YAD1Y © 19 NAINEU 2564
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NAN1S2LaLdNUSI8NA

nsfnuiasedl T inguszasd il ennsailonasendnuagiiasevtado d
anuduiudiesnsnissentnvesinelsnuziSseugnunnuagifiewamnunanwosuuUas
wanisnensalidunimn i eatuayunisnaununsnuIveunmduazinnvaia 4 le
aansoutmantsideoonuldnuiate el

4.1 mamiﬁwmmazammya%a m'aLLan”amua (Data cleansing & Data
transformation) wazn15UFUUseUeYa (Data enhancement)

4.2 wamsieszideyaiiesiu

4.3 Plot the baseline survival function (Survival probability)

4.4 NANITIATIZVIRUUATTINTN (Lift Table)

4.5 nansiesziiiulsifervesnisinumgnisalsentinveafUiuzisswmougnuun
MEFIMUUABNTLATFILUUNITIUATA

4.6 NanTIATITIia1Ei MU0 S AnmANsalsonTnesE UieusISasaugnun
FEfLUUABNTLAFILUUNITNUAZN

4.7 wwanwesuszuutiglunisinaulaludUlsuzswougnvun

4.8 ayunaninuianelaseunanesussuuylslunisdadulalugyreueiss
MBUYNTLIIN

4.1 nM9iauaza1ndaya n1sulasdaya (Data cleansing & Data transformation)
wazn13UFuUsetaya (Data enhancement)
n1suUasdaya (Data cleansing & Data transformation) kagn15UsuUseteya (Data
enhancement) LHumsyhanuazeindoya msauuazunuiideyaves msdinnsendoyaas
Tugesing waznisudasoya naenaun1susuusloya Wunsusuuideyaliinugndes
faunmuazmngandmiunisUszinanauindsiu nsfnwadsdivundsseins ()
winiu 409 lananisAua Sample size Wiy 78 au tnsuusdudeya Data set) dmsu

14 Training Set 9117 78 AW wuindveyanliasunuanwar UsEa 14% nAdung

LY 9

a

meg1aluasasn Fihnsduiieglaiay

4.2 Han1sAaszidayalUadu
N19IATIENIEaIunvaevaya (Exploratory Data Analysis) N153LAS IS 18818 En
Joya Wudunaurinanudilateua neunas1sluuTIaemneaia (Statistical Modeling)

Y Y
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lngltAT T Ieazdenvestaya (Exploratory Data Analysis) dviang3s 1u Visualization,
mslieszideyadusiy, mlinsgisuus Gudu etaeliemnudlafiuguiieatuieys
pTImNuiianaInvesyndeya ed15rariilaneenunaind1uni (Outlier) uavtelsid
anudilalunmsdeya uenaniudiannsadiuuulifiansesdoya

421 nswWSguiiguiesazvesnsiitinuarnsidedinvesseugniain

COMPARISON OF THE PERCENTAGE OF ALIVE
AND DEATH OF PROSTATE CANCER PATIENTS
DIADNISIS IN 2015-2018

100%
80%
60%
40%
20%
0%
2015 2016 2017 2018
nalive wdead

AUsznau 4- 1 nsileuliiguiesazreinsiiinuaznisidedinvewougnmain

nmSeuiisuiosazszninansidiauarnisdedinvesiUieuzisaougnuuind
lasunis3tiadelul 2558-2561 dauandlunimusenau 4-1 a5urei19nngudieg19gUae
@ 1 X a v
uziSsiaugnuann 78 51e NlElun1sidy
U 2558 1ty 22 518 1IN 63.636% UavldedIn 36.364%

aaa

U 2559 ilfUae 18 578 130 77.778% Uawldedin 22.222%

Saa

U 2560 gty 20 578 T 75.000% Uagldedin 25.000%

aaa

U 2561 U3 18 578 1430 88.889% Uavlde¥in 88.889%

422  nauenevesUlsusasengnuuin

AGE GROUP OF THE SAMPLE
PROSTATE CANCER PATIENTS
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nnmUsEneu 4-2 awnsaesuialiin ngudiegisvesiUisusiisdougniuin

w6 92 eun ¥l 1 91y 40-49 U laifinguaegng 929 2 01y 50-59 T 4 Au %29t 3

914 60-69 T 25 Au ¥2efl 4 91g 70-79 T 34 AU ¥l 5 919 80-89 T 14 AU wazYA

6818 90-99 U 1 Au
423 Prostate-Specific Antigen (PSA)

Prostate-Specific Antigen LﬁuiﬂiawuﬁwﬁﬁﬁmamimsLsaaﬁsuawiauqﬂumﬂ%wwaﬂ

femuiiaUnAvesreNgNYIN
PROSTATE-SPECIFIC ANTIGEN
700 1

GO0
500

300

200

100 )
0 b 'e ?

AUsenau 4- 3 Prostate-Specific Antigen
A MUsENBU 4-3 wansliiiiuine Prostate-Specific Antigen 91nNgNAIBENT 78

audu 1dAngeqnil 750 uavAaAEYea Prostate-Specific Antigen Wiy 112.21

4.3 Plot the baseline survival function (Survival probability)
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=
=
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el
=
= 050-
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=
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=
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0 10 20 30 40 50
Time

ANUsENaU 4- 4 Plot the baseline survival function
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AMNNTINTNAY WU Y A probability of survival (0 — 1.0) kAW X A® L@ RN
Auldiinwnnisel (0 — dugan1sfine) Ineisuann 1.0 uaganawisey o 8w 9 n13anl

ASY wansnauline nsmAlasen Kaplan Meier Curve
Log-rank test

1379 4- 1 log-rank test

Factor N Observed Expected (O-E)A2/E (O-
E)A2/V

prostatel$metas=0 41 3 10.24 5.12 11.2

prostatel$metas=1 37 16 8.76 5.99 11.2

INMTIATIEYNE log-rank test 9nTadeugiSaszasunsnsyais(Metastasis) Wuin
1aA p-value Wi 0.00352 FelitpezdrAgynIata

4.4 NISIAIIARUUATSI9TN (Lift Table)

4.4.1 Life table
4.4.1.1 "Life table" of no-censored data
n 1 5 7 " Life- table
Tifeyafihonudnuurusniwougnmnnduusnimualiflifins Censor aedifuys time-t
o-event lagfuls 1=event way O=censored
f139 4- 2 Life table of no-censored data

No time d N event censor hazard surv cumSurv  nextN
1 18 78 1 0 0.0128 0.9872 0.9872 77
2 180 77 1 0 0.0130 0.9870 0.9744 76
3 245 76 1 0 0.0132 0.9868 0.9615 75
4 290 75 1 0 0.0133 0.9867 0.9487 74
5 293 74 1 0 0.0135 0.9865 0.9359 73
6 326 73 1 0 0.0137 0.9863 0.9231 72
7 333 72 1 0 0.0139 0.9861 0.9103 71
8 348 71 1 0 0.0141 0.9859 0.8974 70
9 351 70 1 0 0.0143 0.9857 0.8846 69

10 372 69 1 0 0.0145 0.9855 0.8718 68
11 385 68 1 0 0.0147 0.9853 0.859 67
12 a17 67 1 0 0.0149 0.9851 0.8462 66




No time d N event censor hazard surv cumSurv  nextN
13 450 66 1 0 0.0152 0.9848 0.8333 65
14 460 65 1 0 0.0154 0.9846 0.8205 64
15 a67 64 1 0 0.0156 0.9844 0.8077 63
16 ar1 63 1 0 0.0159 0.9841 0.7949 62
17 a87 62 1 0 0.0161 0.9839 0.7821 61
18 493 61 1 0 0.0164 0.9836 0.7692 60
19 496 60 1 0 0.0167 0.9833 0.7564 59
20 518 59 1 0 0.0169 0.9831 0.7436 58
21 564 58 1 0 0.0172 0.9828 0.7308 57
22 573 57 1 0 0.0175 0.9825 0.7179 56
23 580 56 1 0 0.0179 0.9821 0.7051 55
24 581 55 1 0 0.0182 0.9818 0.6923 54
25 628 54 1 0 0.0185 0.9815 0.6795 53
26 633 53 1 0 0.0189 0.9811 0.6667 52
27 640 52 1 0 0.0192 0.9808 0.6538 51
28 643 51 1 0 0.019 0.9804 0.6410 50
29 651 50 1 0 0.0200 0.9800 0.6282 49
30 664 49 1 0 0.0204 0.9796 0.6154 a8
31 714 48 1 0 0.0208 0.9792 0.6026 ar
32 741 47 1 0 0.0213 0.9787 0.5897 a6
33 756 46 1 0 0.0217 09783 0.5769 a5
34 765 45 1 0 0.0222 09778 0.5641 a4
35 769 44 1 0 0.0227 09773 0.5513 a3
36 791 43 1 0 0.0233 0.9767 0.5385 42
37 793 42 1 0 0.0238 0.9762 0.5256 41
38 796 41 1 0 0.0244 09756 0.5128 40
39 812 40 1 0 0.0250 0.9750 0.5000 39
40 821 39 1 0 0.0256 09744 0.4872 38
41 825 38 1 0 0.0263 0.9737 0.4744 37
42 865 37 1 0 0.0270 0.9730 0.46150 36
43 868 36 1 0 0.0278 0.9722 0.4487 35
44 869 35 1 0 0.0286 09714 0.4359 34
45 939 34 1 0 0.0294 0.9706 0.4231 33
46 960 33 1 0 0.0303 0.9697 0.4103 32
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No time d N event censor hazard surv cumSurv  nextN
a7 973 32 1 0 0.0312 0.9688 0.3974 31
48 984 31 1 0 0.0323 09677 0.3846 30
49 1010 30 1 0 0.0333 0.9667 0.3718 29
50 1015 29 1 0 0.0345 0.9655 0.3590 28
51 1039 28 1 0 0.0357 0.9643 0.3462 27
52 1120 27 1 0 0.0370 0.9630 0.3333 26
53 1127 26 1 0 0.0385 0.9615 0.3205 25
54 1141 25 1 0 0.0400 0.9600 0.3077 24
55 1162 24 1 0 0.0417 0.9583 0.2949 23
56 1173 23 1 0 0.0435 0.9565 0.2821 22
57 1216 22 1 0 0.0455 0.9545 0.2692 21
58 1219 21 1 0 0.0476 0.9524 0.2564 20
59 1226 20 1 0 0.0500 0.9500 0.2436 19
60 1294 19 1 0 0.0526 0.9474 0.2308 18
61 1348 18 1 0 0.0556 0.9444 0.2179 17
62 1379 17 1 0 0.0588 0.9412 0.2051 16
63 1399 16 1 0 0.0625 0.9375 0.1923 15
64 1410 15 1 0 0.0667 0.9333 0.1795 14
65 1414 14 1 0 0.0714 0.9286 0.1667 13
66 1442 13 1 0 0.0769 0.9231 0.1538 12
67 1463 12 1 0 0.0833 0.9167 0.141 11
68 1473 11 1 0 0.0909 0.9091 0.1282 10
69 1491 10 1 0  0.1000 0.9000 0.1154 9
70 1568 9 1 0 0.1111 0.8889 0.1026 8
71 1596 8 1 0 0.1250 0.8750 0.0897 7
72 1606 7 1 0 0.1429 0.8571 0.0769 6
73 1645 6 1 0 0.1667 0.8333 0.0641 5
74 1666 5 1 0 0.2000 0.8000 0.0513 4
75 1679 4 1 0 0.2500 0.7500 0.0385 3
76 1701 3 1 0 0.3333 0.6667 0.0256 2
7 1708 2 1 0 0.5000 0.5000 0.0128 1
78 1751 1 1 0  1.0000 0.0000 0.0000 0
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NP9 4-2 anansnesuielddnneding hazard u Aelentafifiasegindane t
9ud8%30 (event #38 N at risk) na13leidn Risk 1ugufinisalasau (Cumulative incidence)
Hazard tHuguAn saliuil s 9a13a1 (Instantaneous incidence) Wag Survival Aifelaniad
fhearegunfananiaveysendely Gefifie 1-hazard seenunuudn Survival laaudath

A1 Cumulative survival T plot Wguiuan Aagls Kaplan-Meier curve

DATA WITH NO CENSOR

=
w ®
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time_d

nUszneu 4- 5 Data with no censor
9InnMUsENU 4-5 Data with no censor a5unelsdn Survival iWulenanfUaeas
aginiaatiazegsensialy (1-hazard) Feeenundusn Survival tasaudiuiA1 Cumulative

survival 1U plot Wiguiua fazle Kaplan-Meier curve

4.4.1.2 Life table" of censored data

[

Toyaiinig censor Tunsalntfvigenavemeliisaneuduganising dauds

1=event llag O=censored

#1134 4- 3 life table of censored data

No time d N event censor hazard surv  cumSurv nextN

1 18 78 0 1 0.0000 1.0000 1.0000 77
2 180 77 0 1 0.0000 1.0000 1.0000 76
3 245 76 1 0 0.0132 0.9868 0.9868 75
4 290 75 1 0 0.0133 0.9867 0.9737 74
5 293 74 1 0 0.0135 0.9865 0.9605 73
6 326 73 0 1 0.0000 1.0000 0.9605 72
7 333 72 1 0 0.0139 0.9861 0.9472 71




No time d N event censor hazard surv  cumSurv nextN
8 348 71 1 0 0.0141 0.9859 0.9338 70
9 351 70 1 0 0.0143 0.9857 0.9205 69

10 372 69 1 0 0.0145 0.9855 0.9072 68

11 385 68 0 1 0.0000 1.0000 0.9072 67

12 a17 67 0 1 0.0000 1.0000 0.9072 66

13 450 66 0 1 0.0000 1.0000 0.9072 65

14 460 65 1 0 0.0154 0.9846 0.8932 64

15 a67 64 1 0 0.0156 0.9844 0.8793 63

16 ar1 63 1 0 0.0159 0.9841 0.8653 62

17 a87 62 0 1 0.0000 1.0000 0.8653 61

18 493 61 1 0 0.0164 0.9836 0.8511 60

19 496 60 0 1 0.0000 1.0000 0.8511 59

20 518 59 0 1 0.0000 1.0000 0.8511 58

21 564 58 0 1 0.0000 1.0000 0.8511 57

22 573 57 1 0 0.0175 0.9825 0.8362 56

23 580 56 0 1 0.0000 1.0000 0.8362 55

24 581 55 0 1 0.0000 1.0000 0.8362 54

25 628 54 1 0 0.0185 0.9815 0.8207 53

26 633 53 1 0 0.0189 0.9811 0.8052 52

27 640 52 0 1 0.0000 1.0000 0.8052 51

28 643 51 0 1 0.0000 1.0000 0.8052 50

29 651 50 0 1 0.0000 1.0000 0.8052 49

30 664 49 0 1 0.0000 1.0000 0.8052 a8

31 714 48 0 1 0.0000 1.0000 0.8052 ar

32 741 47 0 1 0.0000 1.0000 0.8052 a6

33 756 46 0 1 0.0000 1.0000 0.8052 a5

34 765 45 0 1 0.0000 1.0000 0.8052 a4

35 769 44 1 0 0.0227 09773 0.7869 a3

36 791 43 0 1 0.0000 1.0000 0.7869 42

37 793 42 0 1 0.0000 1.0000 0.7869 41

38 796 41 0 1 0.0000 1.0000 0.7869 40

39 812 40 0 1 0.0000 1.0000 0.7869 39

40 821 39 0 1 0.0000 1.0000 0.7869 38

41 825 38 0 1 0.0000 1.0000 0.7869 37
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No time d N event censor hazard surv  cumSurv nextN
42 865 37 1 0 0.0270 0.9730 0.7656 36
43 868 36 1 0 0.0278 09722 0.7444 35
44 869 35 0 1 0.0000 1.0000 0.7444 34
45 939 34 0 1 0.0000 1.0000 0.7444 33
46 960 33 1 0 0.0303 0.9697 0.7218 32
a7 973 32 0 1 0.0000 1.0000 0.7218 31
48 984 31 1 0 0.0323 0.9677 0.6985 30
49 1010 30 0 1 0.0000 1.0000 0.6985 29
50 1015 29 0 1 0.0000 1.0000 0.6985 28
51 1039 28 0 1 0.0000 1.0000 0.6985 27
52 1120 27 0 1 0.0000 1.0000 0.6985 26
53 1127 26 0 1 0.0000 1.0000 0.6985 25
54 1141 25 0 1 0.0000 1.0000 0.6985 24
55 1162 24 0 1 0.0000 1.0000 0.6985 23
56 1173 23 0 1 0.0000 1.0000 0.6985 22
57 1216 22 0 1 0.0000 1.0000 0.6985 21
58 1219 21 0 1 0.0000 1.0000 0.6985 20
59 1226 20 0 1 0.0000 1.0000 0.6985 19
60 1294 19 0 1 0.0000 1.0000 0.6985 18
61 1348 18 0 1 0.0000 1.0000 0.6985 17
62 1379 17 0 1 0.0000 1.0000 0.6985 16
63 1399 16 0 1 0.0000 1.0000 0.6985 15
64 1410 15 0 1 0.0000 1.0000 0.6985 14
65 1414 14 0 1 0.0000 1.0000 0.6985 13
66 1442 13 0 1 0.0000 1.0000 0.6985 12
67 1463 12 0 1 0.0000 1.0000 0.6985 11
68 1473 11 0 1 0.0000 1.0000 0.6985 10
69 1491 10 0 1 0.0000 1.0000 0.6985 9
70 1568 9 0 1 0.0000 1.0000 0.6985 8
71 1596 8 0 1 0.0000 1.0000 0.6985 7
72 1606 7 0 1 0.0000 1.0000 0.6985 6
73 1645 6 0 1 0.0000 1.0000 0.6985 5
74 1666 5 0 1 0.0000 1.0000 0.6985 4
75 1679 4 0 1 0.0000 1.0000 0.6985 3
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No time d N event censor hazard surv  cumSurv nextN

76 1701 3 0 1 0.0000 1.0000 0.6985 2
T 1708 2 0 1 0.0000 1.0000 0.6985 1
78 1751 1 0 1 0.0000 1.0000 0.6985 0

1NA1519 4-3 au1TaasSulelain 1o event UN9dIU DU censor kNuTU AN
Hazard wag Survival 98A 1UIBUULAUT Na 119190 W Taelaidn censor u1A1UId o
< DA = ) 3 1 v a . !
A wadafiegaadalyasiiudnauUiei censor aanbuain N at risk 3gwun
n15uA7 Censor LUl A A e neuia150gUtes1edlud event uay naa3a15
av v A P PR ! a a = X Y] P
Ulidgheteglunsfinun navesdtleudazsefvziinevent avillaniaunnumnasainiinig

censor
DATA WITH CENSOR
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AUsENeU 4- 6 Data with censored data
INNMUSENBY 4-6 Data with censored data HaveUleusazsIgiaziinevent Ay

flomaundundsanniinig censor mnnsnazLansliiuindTngs 4sTamaniaziiu
FILLNUYDINTT censor
4.5 uaM AR MUTHBITaINITRanN1salsaadnvasUeuiSaaugnuan
AEAILUUADNTUALALUUNITUUATA
451 wamshnseiiulsifesveinisiinmenisalseadnveUisuessien

anuUINAILAILUUABNTG
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A3 G- & NaN1TATIARILUSREIeIn1sIAnwRNSaisenTn
Yo EUSEeNgNIINNAIERILUUABNTG

Exp

Factor coef exp(coef) se(coef) z Pr(>|z|) lower.95  upper.95
(-coef)
1. Metastasis 1.8427 6.3134 0.6299 0.1584 2925 0.00344 ** 1.837 21.7
2. PSA 0.003325 1.003330 0.001014 09967 3.278 0.00105 ** 1.001 1.005
3. Age 0.02558 1.02591 0.02891 09747 0.885 0.376 0.9694 1.086
4. Gleason
G 0.003325 1.7189 0.2124 0.5818  2.55 0.0108 * 1.134 2.607
roup

HaN13BATITRAUSIABITRINISAAmMA NIl T YR UBuz S waugnvuIn

v a a 1

sefnuuaend wuli fwlsndanuddydvinasessesUaonmnnisaiveanssentnues

o

3

HU7BuziS waugnuInd1eRIuuUABNG (Cox proportional hazard model) ag13iitiey
dAey p-value < 0.05 loauA
UaduniailunsiSasvasunsnssans (Metastasis) Coef. 1.8427 (95% C| 1.837- 21.7)
Hadpanststundetaugnun (PSA) Coef. 0.003325 (95% CI 1.001- 1.005)
U39y Gleason Group Coef. 0.003325 (95% Cl 1.134- 2.607)

wi3udsU93881e (Age) dAn Coef. 0.02558 (95% Cl 0.9694- 1.086) 3z laidl
SvwalusuvufondudainnismumussanssuuasAuuzihanumdiidesng wui
fulstiadueny (Age) Wusuusiiddy Jemnuduidenilvinsgivarsdudsuesin
WUULUUNISWNASA (Parametric survival modeling) alumay

452 wamIBnTsiiulsfeveinisiiamanisalsentnvesiisusiswion

ANVNAILAILUUNNTNUATN (Parametric survival modeling)
4.5.2.1 nanshnseiiulsiieveinisiiameanisalsentinve s swion

ANMIINAIEAILUY Exponential distribution

A9 4- 5 namsInIziiuUseveinsiinmanisalseadnveiasuziSasengnuuin
PBALLUU Exponential distribution

Factor est L95% U95% se
1. Metastasis rate 0.00712  0.00370 0.01368  0.00237
Metas 0.33465 -0.56589  1.23520  0.45947
AIC = 223.2098
2. PSA rate 0.005870 0.003360 0.010200 0.001670
PSA 0.003430 0.001490  0.005380 0.000993

AlC = 215.7336
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3. Age rate 0.001270 0.000021  0.078800 0.002680
Age 0.026400 -0.030400 0.083100 0.029000

AIC = 222.9183
4. Gleason Group rate 0.001237 0.000218 0.007022 0.001096
Gleason Group  0.523438 0.104146  0.942730 0.213928

AIC = 216.8501

HaN1TIAIIZRILUSREIvRIN RN salsenTne ez SwougnuIne e

fUU Exponential distribution Wuan

JavunisidunziSeszezuninszany (Metastasis) = 0.33465

UaduansustiuziSwongnuann (PSA) = 0.003430
Uadweny (Age) dlen = 0.0264

U39y Gleason Group =

0.523438
A AIC ¥pausiaztadgvastadend 4 Jadey Tawn

HavensidunziSessozuninszans (Metastasis)

UaduansusdueiSwiongniann (PSA)
Uadweny (Age) AN

U238 Gleason Group

(95% Cl -0.56589 - 1.2352)

(95% Cl 0.00149- 0.00538)
(95% Cl -0.0304- 0.0831)
(95 C1 0.104146- 0.942730)

AlC = 223.2098
AlC = 215.7336
AlC = 222.9183
AlC = 216.8501

4.5.2.2 wamsiaseiiuUsifeirensinmgnisaisentnvesUisusiSeion

Qﬂwuﬂﬂé"gﬂﬁmw Log-logistic distribution

A9 4- 6 naMTIATIRIRUSRETINIsAnmMINISalseATnve UL S weNg NN

PefILuU Log-logistic distribution

Factor est L95% U95% se
1. Metastasis shape 1.454 0.991 2.133 0.284
scale 82.325 43.923 154.300 26.387
Metas -0.356 -1.085 0.372 0.372
AIC = 222.0623
2. PSA shape 1.62874  1.10929 2.39144 0.31918
scale 93.08014 52.51129 164.99142 27.18525
PSA -0.00398  -0.00644 -0.00152  0.00126
AIC = 211.5839
3. Age shape 1.4373 0.9754 2.1178 0.2842
scale 249.7204  8.3948 7428.4545 432.2702
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Factor est L95% U95% se
Age -0.0177 -0.0638  0.0283 0.0235
AIC = 222.3809
4. Gleason Group shape 1.5027 1.0245 2.2040 0.2937
scale 302.1153  66.7616  1367.1590 232.7073
Gleason Group -0.4126 -0.7600  -0.0653 0.1772
AlC = 215.9054

NANTIATITERLUSIREIVRINISARMANTalTeATN YR U BUz SR aNgNTINe Y

fuuy Log-logistic distribution wWu11

YadumsilunziSeszozunsnsyane (Metastasis) = -0.356 (95% Cl -1.085- 0.372)
ﬂa%’amsm%ml,%qeﬁaugﬂmmﬂ (PSA) =-0.00398 (95% CI -0.00644- -
0.00152)
Uadweny (Age) dlen =-0.0177  (95% Cl -0.0638- 0.0283)
U39y Gleason Group =-0.4126 (95% Cl -0.76- -0.0653)

/i AIC sasustaziladevestiadns 4 Jode ldun
YadumsilungiSeszozunsnszane (Metastasis) AIC = 222.0623
HadvansustusSedaugnun (PSA) AIC = 211.5839
Uadweny (Age) A0 AIC = 222.3809
U238 Gleason Group AIC = 215.9054

4.5.2.4 nan1yiAsIzdiwlsfeavesnsiiinumnnisalsentnuaUisuess
ﬁauqmwmmé”mﬁmw Lognormal distribution

AN 4- 7 Han1sIRTIe iU sietvesnsiinmanisalsendnvesdUisusisewmougnyun
PEFILUU Lognormal distribution

Factor est L95% U95% se
1. Metastasis meanlog 4.463 3.817 5.109 0.330
sdlog 1.177 0.819 1.692 0.218
Metas -0.387 -1.082 0.308 0.355
AlC = 219.197
2. PSA meanlog 4.57335 395938 518731  0.31325
sdlog 1.09005 0.76063 156214  0.20012
PSA -0.00365  -0.00604 -0.00126 0.00122
AIC = 210.077

3. Age meanlog 5.3187 2.0466 8.5907 1.6694
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Factor est L95% U95% se
sdlog 1.2092 0.8387 1.7434 0.2257
Age -0.0143 -0.0588 0.0302 0.0227
AlC = 219.9773
4. Gleason Group  meanlog 5.6493 4.1954 7.1032 0.7418
sdlog 1.1559 0.8056 1.6583 0.2129

Gleason Group  -().3884 -0.7225

-0.0543 0.1704

AIC = 213.9343

HANSIATIEVFILUAETRINAAMAN15lTeNTNURIRU UL S W o NN A

fUUU Lognormal distribution wWu11

PadunsdunziSeszozunsnszaty (Metastasis) = -0.387 (95% Cl -1.082- 0.308)

{]aﬁ’amﬂa%ml,%mugnumn (PSA) =-0.00365 (95% CI -0.00604- -

0.00126)

Uadzeny (Age) A =-0.0143 (95% Cl -0.0588- 0.0302)

U298 Gleason Group = -0.3884 (95% ClI -0.7225- -0.0543)
fin AIC vosusazadevasiiodests 4 Jade ldun

YadensidungiSesrerunsnszans (Metastasis) AIC = 219.197

Hadpansustundetaugnuun (PSA) AIC = 210.077

Uadweny (Age) dlen AIC = 219.9773

1238 Gleason Group AIC = 213.9343

4526  wamswnTdiwUsiAevesnsiinumgnisaisendnveafUieusse

fougNYINMIEAILUY Gamma distribution

A9 4- 8 naMTIRTIIuUsRETaINIsAnmINIsalseaTnve UL S seNg NN

AIUAMUU Gamma distribution

Factor est L95% U95% se

1. Metastasis shape 1.47583  0.87829 2.47990  0.39080
rate 0.01521  0.00532 0.04349  0.00815
Metas 0.27805  -0.40077 0.95686  0.34634

AIC = 223.2056

2. PSA shape 1.770000 1.080000  2.920000 0.452000
rate 0.019700 0.007950  0.048600 0.009080
PSA 0.002360 0.000902  0.003820 0.000744

AlC = 215.2392
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3. Age shape 1.448062 0.858885  2.441404 0.385921
rate 0.004842 0.000147  0.159191 0.008629
Age 0.017470 -0.026611  0.061552 0.022491

AIC = 223.1502
4. Gleason Group shape 1.491324 0.882233  2.520927 0.399441
rate 0.004177 0.000622  0.028034  0.004057
Gleason Group  0.397187 0.055886  0.738488 0.174136

AIC = 216.7913

HANSIATIEVFILUAETRINAAMAN15lTeNTNURIRU UL S W o NN A
FUU Gamma distribution WU
UadenaiduueSessoruninseany (Metastasis) = 0.27805  (95% Cl -0.40077- 0.95686)

{]aﬁ’amﬂa%m%mugnumn (PSA) =0.00236  (95% Cl0.000902--0.00382)
Uadweny (Age) AN =0.017470 (95% CI-0.026611- 0.061552)
U298 Gleason Group = 0.397187 (95% Cl 0.055886 -
0.738488)
fin AIC apausiaziladevestiadeis 4 dade laud

YadunsiuuziSesresuninseans (Metastasis) AIC = 223.2056
{]ai’l’amiﬁﬁmﬁmaugﬂmm (PSA) AIC = 215.2392

Uadweny (Age) dlen AIC = 223.1502

1238 Gleason Group AIC = 216.7913

4527  wamsinziiiuwlsideivesnsifinumgnisaisendnveaiiieuse

FaNgNYINMERILUY Gompertz distribution

A9 4- 9 AN TIRTRIuUsRETaInIsinmaNIsalseaTnve i UasuLSseNgnrNIN
AR UU Gompertz distribution

Factor est L95% U95% se

1. Metastasis shape -0.00424 -0.03878 0.03030  0.01762
rate 0.00767 0.00316 0.01861  0.00347
Metas 0.33706 -0.56350 1.23761  0.00347

AIC = 225.1521

2. PSA shape -0.001521  -0.036561  0.033520 0.017878
rate 0.006030  0.002605  0.013959 0.002582
PSA 0.003427  0.001478  0.005376 0.000994

AlC = 217.7263
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3. Age shape -0.004350  -0.039200  0.030500 0.017800
rate 0.001370  0.000021 0.087200  0.002900
Age 0.026500  -0.030200  0.083200 0.028900

AIC = 224.8576
4. Gleason Group shape -0.003102  -0.037355 0.031150 0.017476
rate 0.001314  0.000206  0.008386 0.001242
Gleason Group 0.522220  0.103191 0.941250 0.213794

AlIC = 218.8183

HANSIATIEVFILUAETRINAAMAN15lTeNTNURIRU UL S W o NN A
FUU Gompertz distribution W1
UadenaiduneSesgaruninsyany (Metastasis) = 225.1521 (95% Cl -0.56350- 1.23761)

{]aﬁ’amﬂﬁ?um%aoﬁaugnumn (PSA) = 0.003427 (95% CI 0.001478- 0.005376)
Uadweny (Age) AN = 0.0265  (95% CI -0.0302- 0.0832)
U298 Gleason Group = 0.522220 (95% Cl 0.103191 - 0.941250)
A AIC vosusazadevasiiadests 4 Jade ldud

YadunsluuziSesrasunsnseans (Metastasis) AIC = 225.1521
HadvanststusSetaugnun (PSA) AIC = 217.7263

Uadweny (Age) AN AIC = 224.8576

U238 Gleason Group AIC = 218.8183

4.6 HAN1TIAIIZIAEAILUTVRIMSIRAMANTalsanTnad U e TaNgNRIIN
ABAUUABNTUAZAILUUNISUUASA (Parametric survival modeling)
4.6.1 WanTIATITIVAIERILUSTRINISARMANTlToRTNTe I ENzIS e
gnuNINFERILUUADND

AN 4- 10 HANITIATIIVANEFILUTTRINISNAMANTToRTNTOIE TN S IsaN
anvINEIEFILUABNG

Factor coef exp(coef)  se(coef) exp(- z Pr(>|z|) lower.95 upper.95
coef)
1. Metastasis 1.842835 6.314417 0.636604 0.1584 2.895 0.00379 ** 1.8132 21.989
2. PSA 0.003220 1.003225 0.001269 0.9968 2538 0.01113* 1.0007 1.006
3. Age 0.004026 1.004034 0.025605 0.9960 0.157 0.87507 0.9549 1.056
4. Gleason
0.458522 1.581735 0.216534 0.6322 2118 0.03421* 1.0347 2.418

Group
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HANTIATIERLUIAIvRINSAnMg N8l senTnve e UeusL S sangnyuin

meduuAend wuii dwlsninnuddyvdnasessesuaonmnnisniveanssendnued

Y < 1 v Y < L4 . 1 a v o w
NUIBUZLIINBURNUNINALAILUUADNY (Cox proportional hazard model) 88193UbERTY

p-value < 0.05 lgin

Uadomalunzifesvorunsnizang (Metastasis) Coef. = 1.842835 (95% Cl 1.832- 21.989)
Coef. = 0.003220 (95% Cl 1.0007- 1.006)
Coef. = 0.004026 (95% C| 1.0347- 2.418)
Coef. = 0.458522 (95% Cl 0.9549- 1.056)
winduustadeeny (Age) azhifidvinalufuuufendurainnisnuniuissanssy

UaduansustiuziSeougnumunn (PSA)

U238 Gleason Group

Jadueny (Age)

o )

¢ Y o T o ) & v Ao o = a
wazAUzMNUNgEBEIeY wud Mudstateeny (Age) Wuudsndrdey Jedininy

Wundesirluauuarluaunisaaluse

4.6.2

ANVUIN MEFHIUUUNITUNRATA (Parametric survival modeling)

4.6.2.1

NANTTIATIZENAEAINUTVRINITAAMAN1SAITEATNB I UnBuziS I ey

HANTIATIEIvaNefiLUsvaINsinman1salsendnveag e

mzﬁqsiamQﬂW’]ﬂé’aaﬁaLLUU Exponential distribution
AN 4- 11 HANISIATIEIaN8fkUsueInIinmnN1s0lsenTnesrUieNs S sen
ANMUINAILAILUU Exponential distribution

Factor est L95% U95% se
rate 0.0003230  0.0000039  0.0267000  0.0007270
1. Metastasis 0.4810000 -0.4660000 1.4300000  0.4830000
2. PSA 0.0032200 0.0009910 0.0054500  0.0011400
3. Age 0.0157000 -0.0429000 0.0742000  0.0299000
4. Gleason Score 0.4270000 -0.0058700 0.8590000  0.2210000
AIC = 215.7711

Nan15IATITEvaIefILUsveInIsinmn N1 salsonTn el UisuziSareugnuuin
PEfILUU Exponential distribution wui

JadunisdunziSeseosuninszany (Metastasis) = 0.481

UaduansusdueiSwiougniann (PSA)

Uadgeny (Age)
U238 Gleason Group

(95% ClI -0.466- 1.43)

= 0.00322 (95% Cl 0.000991- 0.00545)
= 0.0157 (95% CI -0.0429- 0.0742)

= 0.4270000

(95% Cl -0.00587- 0.859)

A1 AIC 18IN1TATzsraednUsveInsinman1salsontnue i Uisuzs ey
mené’wﬁ’uwu Exponential distribution AIC = 215.7711
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4.6.23  HaMTIATIEIAIEAIMUIYINITIAnMAN1sAlTeRTNYB MU
Uz S9RoUgNUNINIERILUY Log-logistic distribution
AN G- 12 HANISTIATIIAN8FILUIU8IN IS NAMANS0lTeRTNTeIEUeNz S IseN
Qﬂﬁmﬂé’aaﬁmw Log-logistic distribution

Factor est L95% U95% se

shape 1.68000 1.15000 2.46000 0.32500

scale 469.00 15.70 14100.00 814.00
1. Metastasis -0.49400 -1.20000 0.21300 0.36100
2. PSA -0.00387 -0.00645 -0.00129 0.00132
3. Age -0.00109 -0.04410 0.04190 0.02200
4. Gleason Score -0.37200 -0.71700 -0.02670 0.17600

AlC = 210.3328

HAN1TIATITIaIEAILUIVRINSIAAMANsalsoRT NV UIB N IR augNALIN
PEFILUU Log-logistic distribution Wua
JavunisifunziSeszasuninszany (Metastasis) = -0.49400 (95% Cl -1.2- 0.213)

HadvanststusSetaugnun (PSA) = -0.00387 (95% Cl -0.00645- -0.00129)
Uadweny (Age) A0 = -0.00109 (95% Cl -0.04410- 0.04190)
U238 Gleason Group = 0.37200 (95% CI -0.71700- -0.02670)

A1 AIC T8INTATIzraednUveInsinman1salsontnue i Uisuzs ey
@Jﬂwmﬂé"saﬁ"uwu Log-logistic distribution AIC = 210.3328
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1.6.2.4 NaMIBATITIERILUIvRINISAnmMANsaisenTnue IS
AlawgnuaINMEIUY Lognormal distribution
A5 4- 13 NaNITIATIEIVANEMILUIVBINMIAAMANITAIToATNYRY
AU SaNgNNINABRLUY Lognormal distribution

Factor est L95% U95% se
meanlog 5.95768 2.80644 9.10891 1.60780
sdlog 1.01569 0.71187 1.44919 0.18419
1. Metastasis -0.49786 -1.16398 0.16826 0.33986
2. PSA -0.00362  -0.00594  -0.00131 0.00118
3. Age 0.00189 -0.03835 0.04213 0.02053
4. Gleason Score -0.36513  -0.68768  -0.04258 0.16457
AIC = 207.7263

HAN1TIATITIaIEAILUIVRINSIAAMANsalsoRT NV UIB N IR augNALIN
PEFILUU Lognormal distribution wuan
JadunisidunziSeszasuninszany (Metastasis) = -0.49786 (95% Cl -1.16398- 0.16826)

HadvanststusSetaugnun (PSA) =-0.00362 (95% ClI -0.00594- -0.00131)
Uadzeny (Age) A = 0.00189 (95% CI -0.03835- 0.04213)
U238 Gleason Group = -0.36513 (95% CI -0.68768- -0.04258)

A1 AIC T8INTATIzraednUveInsinman1salsontnue i Uisuzs ey
@Jﬂwmﬂé"saﬁ"uwu Lognormal distribution AIC = 207.7263
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1.6.2.5  WamyinTgivaefiUveInsiiamanisalsendnvegUae
U\ SIADUGNVNIN FIBUAZHIMUU Gamma distribution
AN G- 14 HANISTIATIIANEFILUITRINISAAMANTTeRTNTRIEUIeN S Isa
AN MeUagdIkuy Gamma distribution
Factor est L95% U95% se
shape 1.6600000 0.9670000 2.8500000 0.4570000
rate 0.0028000 0.0000798 0.0980000 0.0050700

1. Metastasis 0.3540000 - 1.0200000 0.3410000
0.3140000
PSA 0.0023900 0.0006960 0.0040900 0.0008670
Age 0.0071700 - 0.0485000 0.0211000
0.0342000
4. Gleason 0.3020000 - 0.6180000 0.1620000
Score 0.0148000
AlC = 214.8406

HANTIATIEINaefILUsTeINTiinmanTsalsentnvesUlsuz S wangnmuin

AUAMUU Gamma distribution Wuin

JadunmailunziSeszuzunsnszane (Metastasis) = 0.354 (95% Cl -0.314- 1.02)
ﬂﬁ]%’ﬂﬂ’ﬁﬂq%uu%wiauqﬂmm (PSA)  =0.00239  (95% Cl 0.000696- 0.00409)
Uadweny (Age) AN =0.00717  (95% CI -0.0342- 0.0485)
U238 Gleason Group = 0.302 (95% C1-0.0148- 0.618)

A1 AIC 189N15BATIZRNaNERILUIT0INITAAMANI S0l TEATNYRI UisuwLS s
Qﬂwu’lﬂﬁ’saﬁ"sl,wu Gamma distribution AIC = 214.8406
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4.6.2.6 naMTIATITIAERILUTVRINITAAMANISAlTEATNYDIEUIELZLTY
RowgNMLIN PILLUY Gompertz distribution

AN 4- 15 HANISTIATIeIaNefkUsuean1sinmnn1salsenTnesrtieuzssen
an1N MBWUU Gompertz distribution

Factor est L95% U95% se
shape 0.00570 -0.03030 0.04170 0.01840
rate 0.000187  0.00000404 0.00863 0.000365
1. Metastasis 1.87 0.617 3.13 0.642
2. PSA 0.00341 0.00094 0.00587 0.00126
3. Age 0.00451 -0.04580 0.05480 0.02570
4. Gleason 0.47300 0.045600 0.90100 0.21800
Score
AlC = 206.763

HANTIATIEINaeRILUIT0IN TR AWANTalsendnvesUleuzS waugnuuin

PEFILUY Gompertz distribution WU

YadunsiungiSesresuninseans (Metastasis) = 1.87 (95% Cl 0.617- 3.13)
ﬂa%’amﬂa%m%qeﬁaugnumn (PSA)  =0.00341  (95% Cl 0.00094- 0.00587)

Uadweny (Age) HAn =0.00451  (95% CI -0.04580- 0.05480)
U298 Gleason Group =0.47300  (95% Cl 0.045600- 0.90100)

A1 AIC 189n15BATIZRRaefILUIT0IN TR AMANTalTaATNYRI Uisuzi5 s
ANMINAIEAILUY Gompertz distribution AIC = 206.763

NANITIATIZENAIEAILUTVDINSAMMANTAITOATN VBN UIeNL S ImaNgNvuIN
PBFLUU Gompertz distribution Fan1sulanadnsues Parametric model e Gompertz
distribution 1uagfia1301A1 shape DejsEWIng L95% 9 U95% firnaqu 0 Feaeditfoeeis
ah@ WU A1 shape 1A L95% 89 U95% Lyinfiu -0.03030 &9 0.04170

A1519 4- 16 A1 AIC VaIAILUUNISHURSA (Parametric model)

AIUUNITNUATN (Parametric model) AlC
Exponential distribution 2157711
Log-logistic distribution 210.3328
Lognormal distribution 207.7263
Gamma distribution 214.8406

Gompertz distribution 206.7630
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asunan1sfnulunTinserisuUsifgiuas naefuUsrensiinman1salsondnes
HU2ENzSImaNgNUNIN faefakuuABnd (Cox proportional hazard model) wui1 Jade
mafuneiGesrorunnszans (Metastasis) tadoanstsdusdetougnuun (PSA)
wardasy Gleason Group f1fsazdfey p-value < 0.05 wardA1N151UE suLUadD
Coefficient woe7isanegULuy Taisnnnin 20% usnudn Jadeeny (Age) tuiien p-value >
0.05 Fawvanaldilifdoezddaneada wihiiuusiedveny (Age) aghifldninalusn
LUUADNG uiaInnIIUMITIAINTIINA AUz UmETBavg) wudn Fudstads
01y (Age) 1umuusfiddy FallmnuduiideniludmunaluaunisvesiuuuModel)
olume asunans@nyilunsiiaszimuusifgiuasnaieiiuusvenisiinmnnisaisen
FnveUisuglTwongniuNIEFILUUNIT RSN (Parametric survival modeling) #u31
#UUU Gompertz distribution fifsgvniaifuagiian AIC tesfian Faflnrmsnzaudian

TunaufuRnessnunmsinsieissegUaaaunnisal (Survival Analysis) inaglinsiu
Baseline hazard 39A84059980UAINNYNABIVBIAT b U8 Parametric survival model fiu
Cox proportional hazard model taxe alunsinuazsasssylminiodoanauunly Cox
proportional hazard model ann1stunisidenld@auuusening Parametric survival
model AU Cox proportional hazard model Tunsdifinsudnuasves Hazard Tunsdne
LazdeInslidn b 91annatesa wazlidn Baseline hazard fiazvieudnuazdoya 19
\@onla Parametric survival model Slaiiduiulaly Cox proportional hazard model R
iumaﬂﬁﬁ“ﬁ?uﬁmﬂzimw Baseline hazard s Parametric survival model finaulaun
o3 YANEAILYeY Baseline hazard tsvylivanganagldaiiianainnn Tuvnegil Cox
proportional hazard model laifiossyydnunidang 3aldrgnias Tumenduiuduazld
/1 Baseline hazard filsiagvioudnuazdoyasgrafuuszansam

msfnwaiaiiiinguszasdifionsinsalloniasondniayiinsgidadoiiianuduiusie
dasnssendnvesiielsruziisiengnuann Fafesld Baseline hazard Adualldaind
WUU Gompertz distribution $3ufuskuy Cox proportional hazard model wleléiauuy
wdmniuthemsadalusuamailuaunsvesiuuuModel) selu Faudeuwduaunsléi

fitfa b =bexp@at

YSuaunsiivenensalledu

h(t, X) = EXP(ShapeEST + RateEST x t) X EXP(ESTB; X By + ESTB, X B, + ESTB; X B3 + ESTB, X B,)

~ I 'Y v o
\® : By, B,, B3, B, Wusakdsau p a7
EXP(0) U Exponential ¥03A1 6
t Wunandasniswensal

d‘ o U a U U
WDAIUIUAIBBNUIALLIYNIN AT Hazard rate
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4.7 uwanWasuuUaswanswensaiiduniw WesiuayunisaununIsnvIvasuwng
wazunYERR

fiauunanefuudasmansneinsaliduam Weaduayunisnununsnwves
uwmdnaztinnadn wsUszamildauszuu 3 ngu tdun fldaunall unnd/dnnvada
wazfiguaszuy luwsasnguussamvesdldoldsmuareuanisldaunugduturomnis
Tupaisyvosuwaniadu fail

naulaildatasaudn

1. gldewszvuildliduanndn azldeudiu Predict Prostate tool 16 usils]
anansafuinaansaanyn

naNainTaNnSn

2. i 19911 21U 9819 91ud U Predict Prostate tool @91 History d2u
Laboratory ¢ annsafisninadwsoonulévissuuuy PDF. uag PNG.

3. wnnd/dnvan® awledearugdiu Predict Prostate tool @21 History d7u
Laboratory @21 Import Data @7u View of Database 1# aunsaRuinadnseanulen
sUWUU PDF. lay PNG.

4. Aawaszuy (Admin) 9e199ud3u Predict Prostate tool du History d3u
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HaN1TIAIIZRILUSREvRIN RN salsenTne ez SwougnvuIne e
AakuuAond WUl UieugiSsengnuunaledauuuAend (Cox proportional hazard
model) pg19fiiBazdIAny p-value < 0.05 AfwUsdasy 3aauus laun JadunisluugiSs
srppunInTzaANy (Metastasis) Coef. = 1.8427 (95% CI 1.837- 21.7) YadvansustumiFedon
anuan (PSA)  Coef. = 0.003325 (95% CI 1.001- 1.005) Uad® Gleason Group Coef. =
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HANITIAIIZIFINAEUBINTAAMANT0ITRTNUBIU BN IRNNTNIN Faedn
wuuAend wuin fudsiifianuddydvsnasestezlasamnnisaivesnissendnuesiiae
uziSwpugnnneeikuuAand (Cox proportional hazard model) agafilaazdfiy p-
value < 0.05 laun Jadenisidunsiiessesunsnszane (Metastasis) Coef. = 1.842835
(95% CI 1.832- 21.989) advansustiuziSaiaugnmann (PSA)  Coef. = 0.003220 (95% Cl
1.0007- 1.006) U238 Gleason Group Coef. = 0.004026 (95% CI 1.0347- 2.418) Uadwany
(Age) Coef. = 0.458522 (95% CI 0.9549- 1.056) Nan153LATIZUNA18AILUTVDINITLAA
WRN30ITATNVDIE BN IRBUNVNINGIEFILUY Gompertz distribution WU31 KNS
TiasizinaneduUsveinisiiamanisalseninued Ursustisougniuin aaediwuy

Gompertz distribution @sn1TuUaNaa Ws Y99 Parametric model # 78 Gompertz
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distribution Huagfia1301A1 shape Dejszwing L95% 3 U95% Tenaqu 0 Feaeditoognis
ad@ WUI1 A shape TA1 L95% 19 U95% LinAU -0.03030 014 0.04170 A1 AIC 989015
Ains1ginatefaulsvenisiiinmaniselsendny e Uieuzi i ougnuuIna 18 A kY
Gompertz distribution AIC = 206.763 \Jugin AIC fisiigad sz andiagtiunldlung
Aaszvilonasontn

unasesuuUasmanisweinsalifunin ieatiuayunisnausunsnwveunng
waztinisadfty welssandldoussuu 3 ngu Tdun dldauialy wnd/dnvedn wae
dauaszuy dwd 1 suaniunmgliau Yseneusegmaaeddiussuuuiaduunngfos
ag 58 waginivimInvaiffesay 58 dwil 2 avwitanelaseunannosuszuudislunis
dndulalufineuSeiougnvannusenoudefuanninvesion (Content) flsgduar
fanelauniigadesas 54 fszduanufianelanniosar 43 uasdszduanuiianelal
nane¥esar 3 fuaninveaien (Content) fszfumnuiionelasniigniesay 73 fisedy
Anudanelanniesay 25 uazisviuanuisnelaviunansiosas 2 audssleviuasnis
1Y fsefuanuiiswelanndianfosas 47 uavilszduauiiselauniesas 53
aufianelalagsimvesszuu fsgfumnufianelasnfigniosas 50 uaslisziuanuiianela

11n5p8aY 50
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USunaudeya agvihlinsinsgsidanuudugiunniy awnsaduvuiassilludssgnaldiu
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Abstract— Normally, prostate cancer disease causes no
symptoms and grows slowly. The patient does not feel any
abnormalities in the body along with their routine activities. The
severity of the incidence, the number of new patients and the
mortality rate which is likely to increase gradually. For this
reason, survival analysis of prostate cancer patients is helpful to
be used as a guideline toimprove for a doctor regarding medical
decision making by data science model in the medical treatment
process. Therefore, this research study is interested to study the
survival rate and its related factors of prostate cancer patients.
Prostate cancer features such as age, family history, Prostate-
Specific Antigen (PSA), Gleason group, Gleason score, Gleason
pattern, and pathology report are suitable for predicting
survival opportunities. This research is a cohort study of
patients aged 40-89 years old. The data is collected from
Songkhlanagarind Hospital between 20152018 following the
Good Clinical Practice (GCP) protocols. COX regression is used
to analyzed patients’ survival opportunities from prostate
cancer. The result shows from 78 prostate cancer patients by 22
patients in 2015, of which 63.636% were alive and 36.364%
dead. In 2016 there were 18 patients who were still alive.
77.778% and 22.222% dead. In 2017, there were 20 patients who
were still alive. 75.000% and 25.000% dead. And in the year
2018, there were 18 patients who were still alive. 88.889% and
11.111% dead. This research will be developed to add specific
treatment features or add real-time events to show accurate
forecasting results with the graphic user interface which is
friendly to the doctor.

Keywords— Prostate Cancer, COX regression, Exploratory
Data Analysis, Event, Censored, Predictive Analytics

1. INTRODUCTION

The fact of Prostate cancer occurs that the incidence of
new male patients in 2017 1s ranked 4th in the occurrence of
cancer in men. And the number of new patients being ranked
8thin all cancers [1]. And a mortality rate of 4.3 people per
100,000 population, which 1s most likely in every year [2].
From the statistical data and the impact coneerned that reflect
the severity of the incidence, the number of new patients and
the increase in mortality. Studying of survival rate and various
factors are also related to survival rate of prostate cancer
patients. To guide the treatment plan which will increase the
chances of treatment and cure the disease and increase the
survival rate [3-4] as well. The objective of this research 1s to
establish a system to support survival analysis of prostate
cancer patients with a survival analysis model. Therefore, it
can be concluded that if the tools as an assistant plan the
treatment can help the patient to survive and cause the least
loss in the near future
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This paper is aligned afier Introduction/Background by
related work section, Methodology, Results and Analysis the
Results, and Conclusion.

II. RELATED WORK
A. Exploratory Data Analysis (EDA)

As we know that exploratory data analysis (EDA) is an
essential step in any data analysis research [5]. EDA’s
objectives in relevant R packages can be concise to enlarge
msight into data in database. To visualize the possible
relationships between exposure and outcome varnables. The
methods can be cross-classified as the output in graphical or
non-graphical ways, and univariate or multivariate methods.

B. Cox Regression Model

This research uses the Cox regression analysis model with
statistical principles in the form of time-to-event analysis to
analyze and describe events that have the potential to occur at
any time. The Cox regression model 1s widely used as a tool
to analyze data in medical studies and treatment such as
analysis of survival opportunities. The period of disease-free
as well as analyzing different freatment plans to see if they
have different results [6-7].

This research has a cross sectional analytic, cohort study
topredict or correlate risk factors. With variables of 2 or more,
ordered variables continuous or survival time varables use
Cox regression analysis as a statistic [7-8]. This statistical
model is suitable to study and analyze the results of several
variables or factors that affect the occurrence of an event at
the same time is called the Proportional hazards regression
analysis. Want to know the risk of incidents between 0 and
time t, wall include the hazard at all imes until time t1s called
Cumulative Hazard is represented by H (t) Therefore, the
model can be an equation as follows:

H(t) = Hy(t} x exp(by X; + baXy + byXs + -+ byXy) (1)

X, Xi is a set of predictive variables and HO (t) is
baseline hazard at time. T represents hazard with a value of
0. From the above equation it can be explained that the greater
the b value indicates the greater the likelihood of an event
occurring. Exponentiate the b value is called Hazard and can
see the comparison of b values between two X values, such
as the comparison between the age variable (X; = 1) and the
variable. Cancer that has spread to other organs (Y, = 0), with
all other variables fixed (Unspecified but fixed).

Hazard ratio interpretation explains that the meaning is
related to the change of the X value and if the X value is a
continuous variable. Therefore, the Hazard ratio of 1 means
that X has no effect on survival. If less than | means getting
X, there is a prevent effect or causes Survival to have the
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opposite Protective effect. If more than 1 means getting %]
cause event or encouraging a failure is called a risk effect
[8-9].

. Prostate Cancer

Table 1 contains 5 factors that we are interested in this
research.
TABLE I FACTORS OR PROSATE CANCER

Factor Explanation Ref.
Age Age dividedinto § ranges, namely 40-49, 50-59, | [4,10-
60-69, 70-79, &0-89 and ower 90 years 11]
PSA Prostate specific antigen (PSA) is a type of | [10,12-
protein produced from the cells of the prostate | 13]
Gleason Gleason ohbtained from biopsy of the prostate [ [10,12-
Group gland for a pathological examination to see if | 14]
1 there were cancer cells. The result is a score
2 based on the severity of the cancer called the
3 Gleason score. (high score means that the
4 cancer is very severe and a low rating means
5 cancer is less severe)
Stage of Stage of severity of disease based on primary [10,12-
cancer tumaor, metastatic cancer, PSA and Gleason 13]
These are Croup I, Group 114, Group I1B,
Group 1l and Group [V,
Pathology | Primary prostate cancer and metastatic cancer, [10]
results

In detail of Table I, the factors affect the prognosis of
prostate cancer that will predict the survival chances of
prostate cancer patients include age, family history of prostate
cancer (PSA), Gleason score, and Pathology report with the
group of represent in the second column. We put the
referencesin each factor in column 3.

D. FRelated Data Set with FPredictive Analytics
We alzo have studied the related data set in [14-18]. We
can categorize the publish years (column 1), predictive

analytics model (column 2) and concerned data sets (column
3) as shown in Table II.

ABLE IL Prostate and ather cancer with related models
Years | Rel Todel Data Set
2019 [ TI5] Cox regression model Frostate cancer
Kaplan-IMeier survival
2018 | [18] panal sis madel Prostate cancer
2018 17] Cox regression model Exploit cancer
2017 14 Randorm forest al]gorlthm Prostate cancer
2017 18 Data Mining techniques Cancer

TI. METHODOLOGY
This section addresses the methodology of the research.

A. Dafa Collection Process

We managed statistics of prostate cancer patients. Study
the theory of statistical models, prostate cancer and research.
Requesting efhics for human research from the Ethics
Committee of faculty of medicine, Prince of Songkla
University with reference ID: REC.62-361-19- %,

Medical information is specific to Thai male patients. The
research data differs from other cancer data in a free online
data set. Because we study in Thai people case and the medical
information must be specific to this case study. In order to
accurately predicting the result occurs to Thai men.

B. Predictive Analytics Frocess
Fig. 1, it explains that the medical data set consists of the
representation of Age, PSA, Gleason group, Gleason score

and Pathology results. Preprocessing Process is a procedure
for cleaning and formatting the data from the database. To

adjust the structure of the data to be in the same format, then
Feature Selection is selecting the relevant features before the
Fit Model. The Exploratory Data Analysis (EDA) process
provides guidance for analysis. Data sets that summarize key
characteristics and predict the assumptions of the statistical
model as appropriate.

Medical data set |
\_{tralning data)

e FOA, o
eroup. s

Exploratory dats
analysis (EDA)
x

/ / Cox regression
Testdata /- Survivalanalysic —
2 model

System trials

) =
End

Fig 1 Predictive anclytics workflow

C. Data Characteristics

sartofaccrual EXAMPLE OF DATA  Endof followup

End of accrual

2 [ VR W

1 7 dead

‘:‘HIS 2016 2018 2019
Fig. 2. Characteristics ofthe sample data
Methods of data collection and statistical analysis in this
research can be explainedin the Fig. 2. Pafients are diagnosed
with prostate cancer from 2 periods which located in 2015-
2018 and until the present (2020). The characteristics of the
sample data according to the start-end period of follow up
show the patient studied (y-axig), the number of years (x-axis),
then the data analysis of studied time starting atf; asin Fig. 3.

EXAMPLE OF DATA CHARACTERISTICS

2017 2020

y:nml STARTHIG AT T, cencored
a cencored
. event

cencor¢d
2
N event
o

3 4 H 6 7

shtdmeat ty
Fig 3.Example of data characteristics stating at {p

We can explain Fig.3 that consists of several components
as follows:

Time origin: This study collected the data when patients
have been diagnosed with prostate cancer in 2015-2019.

Event: Patients have been diagnosed with prostate cancer
from the doctors without inci dent.

Censored: Prostate cancer patients who have been without
incident all the time have survived and have died of other
reasons or lost from tracking. The variable is an event which
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is a random variable with the value 1 = Event and 0 =
Cengored. Right Censored: Survival time of Follow — up
period it is a type of Censoring that is common and will be
discussed throughout this study. Note that the observed
duration is shorter than the event-free phase.

Data collection into the database, then input the
processing data from the database, then create a predictive
model. When the survival opportunity analysis model
evaluates the efficiency

D. Sample Size

The research model was a cross sectional analytic study
which studied the characteristics of prostate cancer patients.
Calculation of sample size with the formula of Kreicie and
Morgan [9].

Np(l—p)ZL;
R D @
2

Let n as sample size, N as population, d as acceptable
random tolerance levels, Z; as chi-square at df' =1 and 95%
confidence level = 3.841, and p is the proportion of
characteristics of interest in the population (If unknown,
specify p = 0.5) in Eq.2.

The sample size is finite population proportion, which
is used in cases of fixed numbers. Determine the statistical
significance level (e<) equal to 0.05 with the population size
(M equal to 409. The proportion of the characteristics of
interest in the population Proportion (z) from the literature
review found that if unknown [9] or expected the event to
study 50 percent will appear. Define p equal to 0.5. Z; = chi-
suared at d7 equal to 1 and confidence level 95% =3.841 and
error () equal to 0.1 calculated with the n4sfudies program
of Chetta Nngamjarus and Virasakdi Chongsuvivatwong
which use formula [9], sample size calculation has an effect
on 78 people.

E. Data Record Form and Operational Definition
TAEBLE IIL DATA RECORD AND OPERATIONAL DEFINITION

N Age PSA Gleason Growp Stageof | Pathology
o ancer report
1 T GleasonSoore 6, | oo
1| 1=d0.49 <:’"’ Gleason Fattern ‘°;’1° L=primary
= 343
2 GleasonScore = 7, _
2 | 2059 | HEE | Gloason Patten = Group | I=metestest
24 142 s
Ihy
- 3 GleasonScore = 7,
3 | scenso | siioa | GieasonPattam= Group
T+4 b 3
alne
4 GlsssonBeons =5, |
4 | a=m0-70 Gleason Pattern = o
4+4,3+5, 543
T Gleasondeom = 9
_ ar 10, Group
L s Gesson Pattern= v
445, 5+4, 545

Table 1T is shown the data record format and operational
definition consists of imported Factor such as Age, PSA,
Gleason Group, Gleason Score and Pathology results.

F. Data Analysis

Data analysis is part of data management. Which analyzes
the data in defail to get the objective results. The Cox
regression model is suitable for complex data. We use
historical medical records together with the statistical model.
There are 3 steps in data mining. [19], including pre-
processing, results validation and data mining respectively as

in Fig. 4. It is shown a data analysis cycle. Stepl: Pre-
processing: data sef of prostate cancer patients provides data
set in the same format in data warchouse and then removing
unrelated information. Step2: Results validation: test feature
data before analysis. Step3: Data mining characteristics and
prognosis factors are imported to the cox regression model.

Pre-
Processing

o

= Results
Validation

Fig 4 Data Analysis Cycle

G, System Archifecture

b']—.'" : (===
@ Pa— 5 S

(]

Fig. 5 fystem Architecture

From Fig. 5 is shown system architecture of predictive
analytics® platform that is a design pattemn of client-server.
User groups consist of 2 roles: user and system administrator.
The user interface (Front-End) is designed in the form of
Responsive Web Design (RWD). It can support any device
screen size. The system operation starts with the user send a
request to server. Server responds the information as request
which connected the MySQL database. Finally, the results are
sent to the users.

IV. ANALYSIS AND RESULTS

A. Results of Exploratory Data Analysis (EDA)

EDA supports data analysis process to understand the
internal details before proceeding the data cleaning process.
The process summarizes the defails of data availability. In
order to have an understanding of the data overview.

We compared between the percentage of alive and death
for prostate cancer patients diagnosed in 2015 -2018 as shown
in Figé. It is explained that from the sample of 78 prostate
cancer patients used in the research, there were 22 patients in
2015, of which 63.636% were alive and 36.364% dead. In
2016, there were 18 patients who were still alive 77.778% and
22.222% dead. In 2017, there were 20 patients who were still
alive 75.000% and 25.000% dead. Andin 2018, there were 18
patients who were sill alive 88.889% and 11.111% dead.

COMPARISON OF THE PERCENTAGE OF ALIVE
AND DEATH OF PROSTATE CANCER PATIENTS
DIADNISIS IN 2015-2018

I

2018 2016 7 018

100%

L2

st “

0%
walive = dead

Fig. 6 Comparison of the percentage of alive and death for prostate
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* Age group of simple prostate cancer patients.

Fig. 7 is represented the sample group of patients with
prostate cancer is age layout in 6 ranges. Range 1 is 40-49
years, 0 person. Range 2 is 50-59 years, 4 persons. Range 3
is 60-69 years, 25 persons. Range 4 iz 70-79 years, 34
persons. Range 5 is 80-89 years, 14 persons. And range 6: 90-
99 years, 1 person.

AGE GROUP OF THE SAMPLE
PROSTATE CANCER PATIENTS

w

.

: I

s

.om i

Fig 7.Age group of simple prostate cancer patients

o Prostate-Specific Antigen (PSA)
Prostate-Specific Antigen is a type of protein produced by
the cells of the prostate gland which indicate prostate
disorders

PROSTATE-SPECIFIC ANTIGEN

Fig. 8 Prostate-Specific Antigen value of Sample size
Fig. 8 is shown that the prostate-specific antigen values of
the 78 samples were characterized data. The highest score is
more than 750 and the average scoreis112.21.

B. Results of Fitting Cox Proportional Hazards Model

Table TV shows that coefficient is an indicator of this
relationship. The correlation coefficient is between -1.0 and
+1.0. If - 1.0, it means that the variables are highly related. If
+1.0, it means that the variables are directly related. And if
the value is 0 means that both variables are not related to each
other. As a result of the model, the Coefficient of the age
factor is +1.0, therefore, it can be explained that age factor,
PSA factor, Gleason Score factor, Pathology report factor
variables are directly related to this research.

TABLE I'V. FITTING COX PROPORTIONAL HAZARD MODEL

effective factors (in descending order with a high to low
relationship) are metastasis factors, PSA factors, Gleason
score factors and age factors respectively.

V. CONCLUSION

This study presents the survival predictive analysis of
prostate cancer patients. The exploration is based on various
factors by the cox regression model by R programming
language. The study found that the model iz correct and most
suitable for prediction. Prostate cancer features such as Age,
PSA, Gleason Score, and Pathology report are suitable for
predicting survival opportunities. The efficiency evaluation of
the age factor, PSA factor, Gleason Score factor, and
Pathology report factor iy obtained by fitting the Cox
proportional hazards model, which results according to Table
I . This research can be developed to add specific treatment
features or add real time events to show accurate forecasting
results faster. In addition, it can be applied to other dizeases
with similar characteristics.
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Abstract— The study aims to design and evaluate the Decision
Support Platform (DSP) for prostate cancer disease. The system
was developed based on COX regression model for predicting
survival analysis by training data of the patients’ profiles with
Jfactors that are relevant to prostate cancer, which includes age and
laboratory examination results using R script. The results are the
mathematics component analysis. First, they uploaded various file
types of input to decision support system for prostate cancer
disease which converted those formulas to a matrix. Second, anew
profile from patients is retrieved 1o DSP for patient decision aids.
Third, the reports from the second step can support the treatment
decision making process to physicians. They can empower patients
o take a proactive role in their treatment pathway and to make
participatory medicine possible. Finally, web service engine and
endpoints were used fo design the system and publish to the co-
research developers, the medical stafistician staff and other
pafi In evaluation, the developed decision support plaiform
Jfor prostate cancer disease was measured in terms of system
performance of “uploading 6 types ef input” and user satisfaction
with 60% of excellent to see how the system can support the users.
The results show that system usage assessment category
satisfaction level is 48% of excellent “content”, 45% excellent on
“design”, and 66,67 % excellent on “utilization”.

Keywords— Decision support platform, Data service
platform, Data analysis, Prostate cancer

I. INTRODUCTION

In 2017, prostate cancer was ranked the 4" highest of all
cancers oceurring in men population in Thailand [1]. Out of
one hundred thousand population, there will be 4.3 people
who are prostate cancer and number of patients has been
increasingly every year [2]. In our previous study, the survival
predictive analysis using COX regression was performed
using PSU’s patient’s data for training and testing the model
[3]. The data was from patients’ treatment profiles who
enrolled in electronic health record (EMR) which are gathered
from 2015-2019. We accomplished statistics of prostate
cancer patients and requested the Ethics Commuttee Reference
ID: REC.62-361-19-9 for human research from faculty of
medicine, Prince of Songkla University [3]. Tn fact, the
development of web application for decision support of
prostate cancer is highly importance because it can help the
clinician to predict relevant information about the disease in
order to make right decisionand perform the quality of clinical
care [4]. Furthermore, the design of developed functions and
user interface is also very important and the design need to be

Prince of Songkla University,
Songkhla, Thailand

evaluated with regard to how well it helped clinicians as the
main usersinteract with the system in order to provide efficient
clinical care efficiently and effectively. Considering both web
application development and system design for function and
mterface, the decision support system to predict survival
opportunities was developed to support clinicians in their
decision-making process when offering the clinical care
advice [5]

This paper is organized as follows: section IT review the
related work. Section IIT methodology and section I'V is about
results and analysis. Section 5 is conclusion.

II. RELATED WORK

A. Risk Factors of Prostate Cancer

In general, for American Cancer Society has summarized
the several risk factors that might affect to a man’s prostate
cancer. In specific, there are 5 factors had proved to Thai
people as shown in Table 1. In the first column, they are Age,
Prostate Specific Antigen (PSA), Gleason group, Stage of
cancer, and Pathology results. The second and third columns
are explanation and reference respectively.

TABLE I.___FACTOR OF PROSTATE CANCER AND PROVED SOURCES
Explanation Ref.
B ranges of Age, 1.40-49, 2.50-59, 3.60-69, 4.70-79, | [6-8]
p:80-89 and 6: over 90 vears
A protein type is produced from the cells of the [[7.9-10]
prostate which called Prostate specific antigen (PSA).
[Chere are 5 groups of Gleason scores: 1,2,3.4 and 5. [7.9,11]
[Group 1, ITA, IIB, III, &IV are the stage of severity of  [[7,9-10]
Hisease based on pnmary tumor, PSA, metastatic
kancer and Gleason.
Primary PCA and metastatic cancer. [71

B. Decision Support Platform with Web Tool

Prostate cancer characteristic is a slow-growing cancer
compared to others. Patients may not have any symptoms until
they die. Predict prostate cancer [10] offers the first
multivariable prognosis model. An individual prognosis and
decision-making tools are available for prostate cancer
diagnosis point which 1s the first to gain knowledge with
individualized estimation of cancer and survival results
overall. The accuracy of the model tends to be in the
population and provides a level of discrimination that
promotes two validation methods. The model is a new web-
based tool and helps decision making to inform the decision-
making process for patients and doctors.
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COX Regression Model
Cumulative Hazard is represented by H (1) Therefore, the
model can be an equation as follows:

102

H(E) = Ho(t) % exp(by X; + byXa + baXs +- 4 buXe) (1)
-

Pre-processing Data in Fule to matrix conditions
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i atform (web tool) Process of Web Tools | 3) Evaluate FDA Uls ™

Fig. 1. Overview of Decision Support Platform for prostate cancer patient from Medical Statisticians from initialization, analysis process, decision support
platform and result for medical statisticians and patients

TABLE II.  RELATED WORK OF PROSTATE CANCER PREDICTIVE

ANALYTICS
!eals Ref. Scope of Researches
A visualization 10 exploit cancer dafasels and prostate
2019 [8-9] clinical outlook for patients and clinicians
considerin; SONallze view

2016 (1] A prediction m of survival in Tocalized prostate

canger namely PREDICT

1T, METHODOLOGY

We developed a DSP to support 4 roles of user by DevOps
and microservice methods. The machine specification of R
analysis is medical statisticians’ machine. The repository
machine is used for web application development as set in
hardware CPU: AMD RYZEN 73750H, RAM: 16 GB DDR4
2666MHz, STORAGE: 512 GB PCle/NVMe M.2 SSD, 480
GB SATA 3 25” S5SD, VGA: NVIDIA GEFORCE
GTX1660TI 6 GB GDDR6. The software is SQL Server
Management Studio: Version18.4, NodelS: Version 12.14.1,
Chart.JS, Visual Studio Code: Ver.1.41.1, Google Chrome:
Ver.79.0.3945.130 on WINDOWS 10 OS.

The processes are shown in Fig.1 from left to right. An
initialization a DSP by input the parameters, uploading the
new enrolled patients” cases for iteration COX regression
model (1) on predicting survival opportunities. The
configuration is serialized from sample size calculation with
Kreicie and Morgan [12] formula by Nngamjarus and V.
Chongsuvivatwong’a program, ndsfudies [12], sample size
calculation has an effect on 78 people.

H(E) = Hy(£) X exp(byXy + b Xs + +bcX ) (1)

X... X;is aset of predictive variables and Hof1) is baseline
hazard at time, t represents hazard with a value of 0. it can be
explained that the greater the b value indicates the greater the
likelihood of an event occurring. Exponentiate the b value is
called Hazard. Factors included Age expcoef) 1.17 AIC
159.84, Gleason score expfcoef) 1.457 AIC 156.85,
Metastasis expeoef) 7.12 AIC 146.32, and PSA exp(coef)
1.002001 AIC 156.47 and the other answers in [3].

After that, the preprocessing data in several file types.
cleaning data, transformation. load to database. Train and test
in COX regression model.

In DSP web tool and result for medical statisticians and
patients. We converted the rule to matrix conditions of
medical statisticians.

For investigation the Age, Gleason score, Metastasis, and PSA
data in database structure. The data visualization is calculated
cach factor, aggregation, ranking, and present to diagrams.

Data visualization is issued by diagnosis date with 6-input
parameters {age, PSA, metastasis status (yes/no), Gleason
pattern, Gleason score, Gleason group}. The results showed
comparison between survival ratio compared to survival line
and suggested to the doctors” advice.

IV. RESULTS

The results from this platform can suggest by statistic
formula and help users to for case prostate cancer level. This
information system if developed by consisting of 3 parts as
follows: statistician, developers and general users (patients).
The implementation of GUI process is shown as follows.

A. Main-homepage and registration form screen.

The first page of the system is the "Home" page and
before using the system users need to register to be a member
of the system first. By filling out personal information on the
form. In this section, for general users (patients), either
register by themselves or inform the system administrator to
register. For statisticians, the administrator will be the person
who registered for other users.

Fig.2 Main page and registration form screen

B. Import data to the database.
au - o

Fig.3 Import data to the database
On this page as shown in Fig.3, The Import data to the
database page can choose from 6 types: CSV (.csv), Excel



(.xlsx), JSON (json), XML (xml), TSV (.tsv), SQL (sql).
Notable the authentication key for data service is located
below the user name at the top left.

C. The prostate cancer prediction form

In the next section, when statisticians and general users
(patients) want to use prostate cancer prediction tools by
statistician’s formula. They can select on the menu bar and
press the "Predict Prostate Tool" button. It will show a form
page to fill out the lab results that the patients have been
examined by doctors in each hospital. When they have
finished filling their information, if they want to cancelling
prostate cancer screening tools, they can click "Reset” button.
If they want to confirm the lab results for further prostate
cancer analysis, after completing the information, they can
click "Submit" button.

2

Fig.4 The prostate cancer prediction form

V. ANALYSIS THE EVALUATION RESULTS

Evaluation of Exploratory Data Analysis user interfaces
and data visualization report are transferred to users who in
Prince of Songkla University environment. Satisfaction result
for DSP in prostate cancer patients of 5 people who are in
department of medical statisticians.

A. The results page of the analysis of prostate cancer data

There are two kinds of result. These are an exploratory
data analysis for each factor and performance of 6-type of
input upload.

a) Expoloratory data analysis results
Exploratory data analysis results to get an overview of
the database trends. The result is filtered for the concerned
factors and then ranked by patient id as Fig.5. Gleason score
is in a multiple-color polar graph as Fig.6. Ranked data is in
a table view of EDA results.

=5 = g
e
[ = ] Result - Psa
T - - - -
o -

Tig. 5 Exploratory data analysis results of PSA.
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Fig.6 Gleason score in Exploratory data analysis (EDA)
results

|
Fig.7 Ranked data in a Table View of EDA results
b} Result of the data upload duration for each file type.
Evaluation of the data upload duration for each file type.
The file type is CSV (.csv), Excel (.xlsx), JSON ( json), XML
(xml), TSV (.tsv) and SQL Server (. sql)

SV omy Exeeigaim)  JSON (jwm) XML (xmi) TSV () SOL Server (sqh)

=100 datn aver .

* 1000 data averaging time (Seconds)

Fig.8 Result of the data upload duration for each file type

Input 100 data, 500 data, 1000 data which yields the
average of the period as shown in Fig. 8. The minimum times
of 6 uploaded file types {CSV, TSV, Excel, JSON, XML,
SQL} to this platform is 100 records with TSV type in 1.460s,
500s with CSV type in 7.613 s, and 1000 records with JTSON
type in 15.624 s.

B. Analysis results for general people and patient users

Puttom for dacision suppon system of
J Medical stats8c in prostats cances patients
Name: Tromas st
Emat Sorawschm k@gmakzom  Tek: 0842816789
Fretod Oate-Tine: 61172563 235231

o wasm G e 448,04 808

[E——
]

Result - Survival ratio

Harca, 1 Bt N e TR % Phabe Gonsirse
[L————

Fig 9 Analysis results for patients (assumed name in this report)



After filling the lab results and confirming the form. GUI
will show user interface the analysis results of prostate cancer
data on the Result page. This page will be able to save data
for analysis results or to print, send E-mail and save as a PDF
as well.

C. Satisfaction result for DSP in Prostate Cancer Patients
a) Type of User

User

« Medical Statistician = Guest user
Fig.10 Type of User

There are two types of user. These are 80% for medical
statisticians and 20% for guest user.

b) Results of System Usage Assessment Category

80%

70% 66.67%
60%
0% SR 4506 45%
40% 33.33
30%
20%
10%
10% 4%
0
Content Design Utilization

®mAcceptable wGood wmExcellent
Fig.11 Results of System Usage Assessment Category
Results of system usage assessment category satisfaction
level is 48% excellent, 48% good level, and 4% acceptable
on “content”, 45% excellent. 45% good level, and 4%
acceptable on “design”. and 66.67% excellent, and 33.33 %
good level on “utilization™.

¢) Overall Satisfaction
Overall Satisfaction

=Good = Excellent

Fig.12 Overall Satisfaction

Overall satistaction level is 60% excellent and 40%
good as Fig.12.

VI. CONCLUSION

Evaluation step of Decision Support Platform (DSP) for
Prostate Cancer Disease had been set to accuracy and user-
friendly for medical statisticians. We aimed to make the
statisticians satistied with the correciness content and process,
rapidly managing. and interesting of the user interface.
Overall assessment results are >= 4.0/5.0. The furfure will be
focused on the data service API increasing the feedback to
optimize the training model.

The platform can be developed to add specific treatment
properties or add real-time events to deliver accurate forecasts
faster. It can also be applied and extended to similar factors’
disease.
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Platform for decision Support system in prostate cancer patients
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