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Sagkalim Analizleri
AS aj k adrilerim analizetmek¢ z ekrwel | aistagstikaeh
yoentemlerdir
AS aj k adriermy a ndéet] i Kok elayimeydanagelene
kadarg e - se¢nolanverilerdir,
A Genellikle kohort ya da klinik deneme- a | édk¢nzae n |l et
ger -ekl exkir
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Sagkalim Analizleri
A Yanit degiskeni: Olayg e r - e kkhdarg e nsesnr e

Atal ékbnamlean { NNB > Olay
ASiire: K| g i loeyygielr e re kkhdarg e nsenf ¢ &ylg,¢ us,)

AOlay: ¥ | ¢ma s tiay iélkemisyenyeyailgilenilen herhangibir

olay(O0:sand&pmakaréséezl ék)
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Sagkalim Analizleri

A Genelsagkalim: Ex olanakadarg e - se¢nr e

A Hastaliksiz sagkahm: H a s t gakadapaakadarg e - se¢nr e

A Renalsagkahm: B ° b rfoakkiyonunukaybedenéadarg e - se¢nr
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MNY STt SNJ

AL©° s dimmis t a remisyénakddarg e - se¢nr e

A Kemiki | maklialanl ° s le s t a kexalanakadh@ e - segnr e

A Kemoterapialanmemekanserih a s t a lexolanakadhm e - senr e

A Otologk ° tk ¢, cnekéy a p dehfeamah a s t a h g blanakadarg e - sednr
A Bireylerdekalph a s t atl s&rkiuslédarg e - se¢nr e

A 60+ bireylerdeex olanakadarg e - se¢nr e

A ADPKDt a ralarsh@&a s t a Uiyaliz&€kaddrg e - se¢nr e

A k a rtahllyasle serbeskalanmahkumlarddekrartutuklanangkadarg e - se¢nr €
A Boeingf i r matwbdfanina t o bozutand@darg e - se¢nr e

A Zirkonyummateryalik u | | ari&m@ina n ti Imeprl énmarag @ @ h ma
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Sansurlu veri

AS aj k al ekesinolarakbiinmeyeng © z | e werileridin n

Leukemia patients in remission:

I FI— ———————————— X
Study Study
start end
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| -eri si nde h

remisyor) y a K a(acsmmistisiti&ve censoring

Atal ékma s¢resi
follow-up)

AHastanén bakka
(withdrawing)
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Sansurlu veri

Weeks —»
2 4 6 8 1 l} 12
| l l | | Survival Failed (1);
A T=5 X : Person time censored (0)
: A 5 1
= |
B il : Study end B 12 0
T=35 | <C 35 0>
C ——— Withdrawn !
: D 8 0
T=28 | E 6 0
D Study end
' F 3.5 1
T i F_ > >
E Lost |
|
_ |
. =35 X!
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Sagdan Sansiirlu veri

Weeks —p
2 4 6 8 10 12

|

|

|
A X |

EStudy end
B AN

| (RIGHT
C Withdrawn4T{ CENSORED
D " /

1 Study end
E Lost¥

|

|
F —X|

Copyright © 2018 TurcosaAnalytics Ltd Co www.turcosa.com.tr



(\s COCUK NEFROLOJi DERNEG TU RCO S A
€) b 14-15 NiSAN 2018, ANKARA

: [STATISTIKSEL COZUMLEMELER

Sagkalim Analizlerinin Amaclar

A Belirli bir grup hastdcin olay meydana gelene kadar gecen siireyi
kestirmek.
A¥r;Mhastia-liam @& ki nci Kk alsp rkernii mi 1
kestirilmesi.

AKki vya da d aafkahmfsiaetetinin kaysrlastipilmas:.
A ¥ r:birrandomizék | i ni k denmede MI placab® t
grupl arénén karkél aktér el masé

A Risk faktorlerinins aj ksl ©€ensi ¢zerindeki et
A¥r;n MI hastal ar @nén Kkolestrold 41z e y in
saj kateenl ermhi et kil er
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NedenSagkalim Analizleri?

1.Nedentt esti veya dojrusal r
ar asseanjdkesf eenl er | a-ésénda
test etmiyoruz?
A Sansiirii yok sayar

2. Nedenrelatif risk/oddso r avey& lojistik regresyonu
kullanarakg r up | ar d akri a bhd m& @ laa Kt
A Zamam yok sayar
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Sagkalim Analizlerinde Veri Yapisi
Enazikide] | K ke way a -

A Siire: t. =ilgilenilenolayg e r - e kkhdarg € n e n
S¢roe

A Sansiir:c=1tan éoayger - e k | ce=Rtmi
anéoaager - ekl ekmemi Kse
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Sagkalim Fonksiyonu
S(t)=1—-P(T<t)

l

1+ RI
AP

Fnazta NNB a A

el ol YI 2f

1 RIFNJ
aPt PEP

2t aPt PEP
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Hazard Fonksiyonu
h(t) = {;8 T

\ Enazta NNBaA| I

R
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Sagkalim Grafigi

Kaplan Meier Plot
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Hazard Grafigi

Hazard Plot

+
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Sagkalim vs Hazard

Not failing h(?)
S(9) Failing

S(t) h(t)

Kleinbaum DG., and Klein M. Survival analysis, A Self
Learning Text. Thied Ed. Springer, 2012.
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KAPLANMEIER mb ¢ 9 aT
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Kaplan-Meier | | Y 1 &N & B X NB  ASE NI ot yzaman
F N> £ P1lLAIFINPYRIW ¥ | §t NF2y 1 aAieé?
KSal LXal e Bt yai SYRA NJ

Kaplan-Meier @ | v (1 S YsadgcR $ f NYRN IS SINA & IRSIY
2 f | KTSA® AP I o/BPI APl (PR | 2TR8/NBw'S | f
ana A f A dlafak (S & I LIKaplai-M@dier € | vy (I S Ykésiff R -
| £ Navhi] dzf € | AYOENOKEE® E ®2 Yl HUIROUP € P
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a e Z Z al
b OANRYAY 3Tl T SEIAY.. & O oFA YAANYNE
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Ortalama, I 0 { M N@l&ah SurvivalTime)

T1 f ®yiBnyh ortalama & I 6 & M NBodlikiym NI/ Sideey
hastalardan | f Sy & IS 8DRa&ePve 6 dzy € I INOPYW Y I ydd |
t,<t,<t,<..<tyolarak & P NR A_I| olsuY, A &

Bu dizide ortalama & I & & N Nt&h&iii (m);

D-1
m=1; + alY(t O(tis- 1)
| =
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. | duRimlarda I & K P & { Yakal®hanlbireyler iki ya da daha
fazla gruba I & NJP thdr Njulja ¥ - N&jirf t®davi @1 y O S
uygulanabilir. C I N3|I fyR1 S Yetlad &tlfleS hastalar A odirdén
fazla € | O foriKsiyonu hesaplanabilirBue I 0 F ¥y 1 a A € 2
birbirleriyle olan F I NJ f t&st ddileHilit QIJP NJrupldPa I | NI
eldeedilen@ I O F XY 1 & A &RlyND NPl qrupiRakl P de
& édarl] dzf f RY Riié Iyy (& YNMR P NJ
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1) Mantel-Cox Testi
2) LogRankTesti

3) Breslow-Wilcoxon Testl

4) Tarone-Ware Testi
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mNJ/:S1.1990 ile 31.12.1998 & Pf If MINPP Y RACE S |

0 | yil®Pantiyat ya da kemoterapi ile tedavi edilen K | & (0 | f
15003 Ny izléwn]a N NB tAS NIeyleBAS NA f YA O G A

dr (durum): 1=ex, O=censored>~ 1 I e PLJ

td (tedavi) : 1=tedaviyi reddeden hastalar
HT Afloe OSNAESY KIFadt
ol Afloe OSNAESY @S Y
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sira glin dr td sira giin dr td sira glin Dr td sira giin dr td
1 378 1 1 26 187 1 1 51 24 1 1 76 293 0 2
2 486 1 1 27 908 1 3 32 74 1 1 77 329 1 2
3 575 0 2 28 74 0 3 53 202 0 2 78 1142 1 3
4 75 1 1 29 185 0 1 34 (515} 0 2 79 2306 o 3
5 431 1 2 30 30 1 1 55 239 0 3 B0 114 1 1
6 1237 1 2 31 278 1 2 56 4 1 1 gl 903 1 3
7 316 0 1 32 1390 1 3 57 225 0 1 g2 76 1 1
g 744 1 2 33 382 0 2 58 665 1 1 g3 390 1 2
8 1236 1 3 34 536 1 2 59 310 1 3 B4 35 1 3
10 76 1 1 35 178 1 1 &0 100 1 2 85 62 1 2
11 753 1 1 36 38 1 2 61 205 1 2 g6 669 1 2
12 441 0 2 37 210 1 3 g2 556 1 1 87 185 1 2
13 106 1 1 38 299 o 2 &3 179 0 3 88 236 1 2
14 G603 1 2 35 258 1 1 64 72 1 1 89 777 1 2
15 309 0 1 40 15 1 1 &5 589 1 3 S0 93 o 1
16 947 1 2 41 190 1 2 66 119 o 3 91 174 1 2
17 75 1 1 42 bl o 1 &7 B8 1 3 92 1041 1 2
18 275 0 3 43 180 1 1 68 134 0 1 93 1391 1 3
15 278 1 3 44 153 1 1 &9 727 1 3 9S4 344 o 1
20 96 1 1 45 139 1 1 70 121 1 1 85 G0 1 1
21 169 1 2 46 286 1 2 71 206 1 1 96 4 1 1
22 308 0 2 47 423 1 2 72 461 1 2 87 296 0 1
23 826 1 2 48 bl 1 2 73 91 1 1 98 312 1 3
24 49 0 2 49 6 1 1 74 A0 0 1 89 47 1 1
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Graphs  Ukilikies

Reports

Descripkive Statistics
Tables

Compare Means
izeneral Linear Model
iaeneralized Linear Models
Mixed Models
iZorrelate
Fegression

Loglinear

Classify

Drata Reduction
Scale

Monparamekric Tesks
Time Series

Suryival

Multiple Response
Missing Value Analysis. ..
Complex Samples
Quality Control

ROC Curve, ..

Window  Help

% @

var | var

Life Tables...

Kaplan-Meiet, ..

Zox Regression, ..
Cox w) Time-Dep Cov,..
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Il Kaplan-Meier E|
— Time: 0K
|<{€.‘>si_ire
Paste
_ Status: —_—
|durum[1] Reset
| Cancel
Factor: Help
| (oA
_ Strata:
Label Cases by:

]

Compare Factor... | Save... | Options...
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x
Yalue[s] Indicating Event Has Occurred T
* Single value: 1
—— Cancel
" Range of values: through I
" List of values: Help
Add
Change
Eemove
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Kaplan-Meier: Options

Statistics
Continue

v Survival table[s]

v Mean and median survival Cancel

| Quartiles

Help

Plots
v Survival

| One minus survival

| Log survival
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Kaplan-Meier: Compare Factor Levels

Test Statistics Continue

v Log rank . Breslow | Tarone-Ware
Cancel

Help

* Pooled over strata

" For each stratum
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Case Processing Summarny

Censored
tedavi Total M M of Events [ Fercent
tedavivi ret 44 a2 12 27 3%
ac 36 27 H 25 0%
ilac+amelivat 200 14 B 30, 0%
Crverall 100 73 2T 2T 0%
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Cumulative Proportion  of M oaf
Surviving atthe Time Cumulative Remaining
tedavi Time Status Estimate Std. Error Events Zases

tedawviyi ret 1 3,000 ex 9T T oz 1 473
2 4,000 ax 955 0321 2 42
3 6,000 Bx 832 a3s 3 41
4 15,000 e 809 043 4 40
L] 30,000 Bx 886 o448 5 349
] 40,000 censared . . i a8
T 46,000 e 863 sz G 3T
a 47,000 e 840 a6 T 36
=] EO,000 Bx 816 Nilage] a8 35
10 61,000 censored . . ] 4
11 2,000 e s hed JOGE2 =] 33
12 F4,000 e BB 64 10 32
13 5,000 Bx . . 11 ek
14 5,000 e 720 69 12 20
15 6,000 e . . 13 29
16 6,000 ax BT 2 T2 14 28
17 84,000 e 648 T3 15 27
18 91,000 e 624 T4 16 26
19 93,000 censored . . 16 25
20 96,000 ax 599 ATE 17 24
21 Ha,.000 censarad . . 17 23
22 106,000 e av3 ATy 18 22
23 114,000 e 547 ATy 19 21
24 121,000 Bx a2 ara 20 20
29 134,000 censared . . 20 149
26 139,000 ax 494 a7g 21 18
27 153,000 e A BB a7g 22 17
28 178,000 Bx 439 Nikae] 23 16
249 180,000 e 411 a7a 24 15
20 185,000 censored . . 24 14
31 187,000 e 382 aTs 25 13
32 206,000 Bx 353 arTa 26 12
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ilag+armeliyat

oo - S0 M = L Rk —

el — =% =& = i ki o)
L o o I = B o b I S R O R |

35,000
kg,000
74,000
119,000
179,000
210,000
236,000
239,000
275,000
278,000
310,000
312,000
584,000
727,000
903,000
908,000
1142000
1236,000
1390,000
13491,000

B
B
censored
censored
censored
B
censored
censored
censored
B
B
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B
B
B
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B
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B
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H40
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tedavi

Mean?

Median

Estimate

Std. Errar

95% Confidence Interal

95% Confidence Interval

Lowyer Bound | Upper Baund Estimate Std. Error | Lowwer Bound | Upper Baund
tedaviyi ret 260,631 43162 176,032 345 229 139,000 42 096 ah 4497 221,408
ilag a03,740 B0,426 385,306 B22174 431,000 824,248 265,873 96127
ilag+amelivat 719,226 124,391 475,420 863,033 T2y.000 346,782 47,3048 1406, 692
overall 453,424 44 499 366,211 540,648 312,000 b3,227 178,275 4445 7245
2. Estimatian is limited ta the largest survival time i it is censared.
Chverall Comparisons
Chi-Square df Sig.
Log Rank (Mantel-Cox) 21,204 2 .0an

Test of equality of survival distributions far the different levels of
tedawi.
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IPH\

Survival Fuanctions

- tedawi
1.0
T
]:: Mtedaviyi ret
1 I ilag
\ - Tilagtameliyat
0,89 + tedavivi ret-
1 censored
ilag -censored
~ ilagtamelivat-
e T cenEDred Y
an,s-
by
H I
[F5] | S—
En 4 '*j
0,27 ‘ L |
0,0

T I T T I T
0,00 °50,00 500,00 750,00 1000,00 1250,00
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Bir izlem I NJ 6 U P Nocdlede § RE IRYSIERM 0 ] B¢ | °
{ NNDo& KD & (0 yaka®n@n- bireylerin | £ NYF Y I y € I |
kadar 3 S cafeyi & N NIl § MBYI0eP |1 RE @ PORS Y €
RS € ANN SNatkifdpBlunan F I 1RIS NA 6 & S lgfiids, S NJ
tedavi 0 NN®) olur. ¢ YI Y I yidem Yveriderinde,

ol € RBIER oS\ PRE DA 6 (pdgidstt fadtors,
covariates) I NJ & PhydBnk& 12N @io€ P youidpaskayyial

A o3\ NI NJrepragyBri &l | vy (i SC6XArgfresyon & 1 y G S'Y
I R/&ilir.
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Regresyon analizinde & 2 y Bz8E A de]l ISP | RISERO P ¢
I NJ a meténta 2 Vidiod karjilukkanbu RS € A 0 | B Y 1SE
gereken 1 2 6 dZtl tNKRNBOND Yedildrde 6 A Nad2§ RBER 6
normal R € Pf ¥F EPR S @A O birBiglefi & Marelasyon
31 &0 S N 8u nedeier &I O | Yerilerin neden & 2 Yy dz
At A O ndeleriemd2yidgrdgyon analizidzé I3 dzf | y I Y. I
. I 0 I Yvarilefin nedensellik analizlerinde Cox Regresyon

I yOSYaRMREY I yPt PNJ
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Cox@ | Yy S Yok rjske @atuz kalan { A 0 A YV A §YzRdar€ A
a3 N NB aharlyargiy bir t. T I YI Yy AVERNYIIISND Pf |
J 1 NE. IBigeyetifPtND | Y Iy PyYTIRI B M\ NB lbg&ilndik >

olarak azalan bir fonksiyona sahip olur.

0€ZKddar RSEA &7 $ ¥ NN foglingar bir fonksiyonu
olarak, loglinear modellerle incelemeye | t Py I 0 Xdx'tne 2
Propotional Hazard Regression & | Yy S YyargflBh&rak her bir
prognostik R S € A 081 SoyaANyNNE! A S NKisyirgelenebilir.
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Z0ol EPREPA O PSY tzBa\EN 6 & M N&OBUR. Bir
bireyin Z ortak RS € A 6 1 Sy t NENBJfofikSyonu h(t; z)
olarak I £ Py BubaAdfl ARBRII v [i tP MnBdEli (Proportional
hazard model, bir o I 8I{yff | @aIPER 'R & & P O HFI yNBS

regresyon modeli);

h(t;2) = ho(t) exp(i2)
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¢S1 RS EdxdgreSyyri nmodeli;

h(t) =[ho(t)]® €

4 2 | doxtegresyon modeli,
h(t) = [ho(t)]e(b1X1+bZX2+...+beP)
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ARTICLE INFO ABSTRACT

Ke 3 Survival analysis methods are often used in cancer studies. It has been shown that the combination of clinical data
Survival analysis with genomics increases the predictive performance of survival analysis methods. But, this leads to a high-
Genomics dimensional data problem. Fortunately, new methods have been developed in the last decade to overcome this
z"l"s;:sf‘m problem. However, there is a strong need for easily accessible, user-friendly and interactive tool to perform
Qxfn:fn e survival analysis in the presence of ics data. We ped an op and freely available web-based

tool for survival analysis methods that can deal with high-dimensional data. This tool includes classical methods,
such as Kaplan-Meier, Cox proportional hazards regression, and advanced methods, such as penalized Cox
regression and Random Survival Forests. It also offers an optimal cutoff determination method based on maxi-
mizing several test statistics. The tool has a simple and interactive interface, and it can handle high dimensional
data through feature selection and ensemble methods. To dichotomize gene expressions, geneSurv can identify
optimal cutoff points. Users can upload their microarray, RNA-Seq, chip-Seq, proteomics, metabolomics or clinical
data as a nxp dimensional data matrix, where n refers to samples and p refers to genes. This tool is available free at
www.biosoft.hacettepe.edu.tr/geneSurv. All source code is available at https://github.com/selcukorkmaz/
geneSurv under the GPL-3 license.

Feature selection

Korkmaz S, et al. "geneSurv: An interactive web-based tool for survival analysis in
genomics research." Computers in biology and medicine 89 (2017): 487-496.
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