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Abstract

Background: 4cure models are a model to analyze survival data that these models exist for long
term survivors. Cure models are a special type of survival model where it is assumed that there are a
proportion of subjects who had never event, thus, survival curve will eventually reach a plateau.
Therefore, standard survival models are not appropriate because they do not account for the possibility of
cure.The aim of the present research is to apply non-mixture cure model to analyze survival of patients
with colorectal cancer.

Materials and Methods: We studied 232 patients with colorectal cancer who were visited and
treated at Taleghani Hospital Research Center for Gastroenterology and Liver Disease in Tehran. These
patients were diagnosed from 1987 to 2012 and followed up until 2013. The Effect of age, gender, family
history, body mass index and site of infection were studied. Kaplan-Meier and Non-Mixture cure Model
were used for analzing data.

Results: The ten-year survival rate after diagnosis in the studied patients was 64 % .A total of 60
(25.8 %) deaths due to colorectal cancer were observed. The mean of age at the time of diagnosis was
51.6 years. Based on non-mixed cure model, the rangs of age was 45-65 years old and BMI were
significant.

Conclusion: When the population is divided into two groups (susceptible and non- susceptible
individuals), using Cox semi-parametric model is not appropriate. Therefore, we should use cure models.

Keywords: Colorectal cancer, Non-mixture cure model, Survival analysis

*Corresponding Author:
Address: Department of Biostatistics, Shahid Beheshti University of Medical Sciences, Tehran, Iran
Email: baghestani.ar@gmail.com

98



d{b/éiﬁ‘n}i&ﬁ@bwjjwkw ﬂj}l“—’u‘

N1 2190 ,3TeMF by osled) 3oyl 19 Jlo

b Ol S Ol low S 59095 Ol g 4 Wino O slow S s
5en TG 4Bl Ll Joro 31 0kl

195518 (ygab & s yg1 opmol oomo ¢ Sl Lo yea! F md 5 desmoc ¢ il 1,85

Ot eST51 eS8l (S pshe oSty ¢ 55T 05,8 ¢ s 55bT )l it )18

Ol ST STl (S o ke ol&ils ¢ g 35LT 03 8 5Ll

0121 08 ¢ g ot (S5 ke ol ¢ 5T 03,5 b skl ¥

O ) 085 ¢ gy e (S sk o83 18 i S m L skl

Ol 0188 (g gt (S ke oKl ¢ 5T 05,5 ¢ 5 ST A1 ol 1870

Q07+ O/ : sy ey B/ P/ 3l 53 o6

s
s (slo Jde .ol o0l &l)l ot Yo (gli b ol 3l jgas 3 6 slaodls Jlow (gl aidl o sla Jie 180D g A
Calag )3y oo o 3 led, S5l |y 2bs 35 a3l s 3 e (258 o] 53 oS it I ala Jo il
drlos (K8l b Jlasl by ool )0 (g2 o uslio d)libiel gl glaJue jledlatal 5, ol jlogd o o
sl JUS yJ5S ll yo Mo oyl sl oo (sl atenalls (atbly Lah o 5 oslitol casllan o) 51 i 2395 oo
1S 5 S5 Sl 5 e ) JBS g ol 4 Min Jy YTV Lo Cledll gy cul > sl 5 g0
xS WAY Lo b il 5 45 o WRIE WSS o Jlo (b ohlon cnl SleMbl s S ad olag S i o
Teosls Jdows )3 e85 )18 qwy 3)90 616550 Jore 5 (S 0395 paSLE ((SOlPl bl i (o o puie TS
i oolitl ateaell gablas e g plo U o,
Ol e & (10> YOIA) 85 £+ cadlllan 3 yols o181 o 5l g o 3 5F Laseis jlam olhlew dlo Ve gl a8l
g Jlo 50 5 FD e st 03, sl sadblid Jio sluly 36 Jlo /8 ohlen i cuSibo 3,8 Sogh JUiS ,olsS
A blise (4 0dg7 sl
0SB bl das Jae 1 odlisl 35500 e (el 5 dxiine 09)5 93 4y (i 390 dnsly 45T elSKin 35 S AR
Dges oolitol adblas sl e 5l b gycp! 5l s conlin
US55 ol il SLAS Jao o Lo 158 55519

k;‘....;_)')bT a)_)f ‘kf‘—":‘ﬁ L o‘i;“ﬁ C}lp aK.i.}\.) Q)\J..@J Q)\j{_\ :J’M 0:—\&»{93*
Email: baghestani.ar@gmail.com

19



OLHCed 9 Oldtlons 1)

JUE 588s5 Ol g 4 Mine Olslow Sy oo

3 Solew g ;.\..MS 4 4y LOVICL ails tals
5 oS adol ol e 53 Soley opl 4Ol el Jo-
S sl 1R (89 8 el (Sas 338 Dle
Ot 03 Al 55 DS L Lips sy s sl 4 Lo
Osr S ol Wy )y Gla g ) eslanal 5] 50 s 8
3550 Lol adllas OLL B sl 1558 0 58 a fg) a3
v L USHI8 Ol I 5 & bl )
adllas OLL U a8 (ol 31 51 s OT ame 53 .3, Linl =
Je 3 Wles S5 dl s 1) a3 3 50 el 5 abls )y
Tl Sl 4

ol 3130 5 dats 31 31 09 S 93 @ dmale 3050 45 ol o
Sladbe 51015 0 D30 () 53 355 o0 e aBLLaS
G 3557 1 cadde ol ol Couta 5 503 oalial allis
a1y s el & GLS) el b adllis 13
S o3l s S gl B mB 55T s (Wles S
Gy sSh )y p s (Wlos S 3L ys 1) Ll 550 eliy
oeis 4 B adas ) 5 (Pl g5 ol 4 S
ezl &S s L1535 alllas 53 al 5131 S0y
oSl gliass ey b ) amelr 65 5 o8l s
aea Tl bl s e (o) 2 & andlls (nl S 0 3551 5
Ob o slaosls 655 2 Olgy piie ook w55 L
3313 o IS, 458

o )
4 M Hles YPY Sl ela tags ol
G Dk 3 0 Gy b 5168l ST, 458 Ol
o () 53 il okd (6557 e S Ol lay AS7
Olwylos 4 WYL IFEP cladle b &S Sy Sledbl
o U Ohles 5 o Cd clos S anxl 0 O, SWL
oy s p Jolo e b3l et (5, K, VYAY
Gk 3 6 el 03y ol 3 b 350 5 Ol
Gl s adlas ol 53wl 88 Syge il b
553555 Ol S addllas 55 les sl Ol Sl 0L

5 sy e Ol 4 (555035, Ol s 4 S5 b

4o
j‘gsj:iﬂi:zﬁdﬁfr%&k‘duixeﬁ
23 ore Bl 5 U e 5 08 a (ke Sl
33 b e 56 e Jle 51 LSS () Lol Ll
S 555 Lo guadee by 528 ST s (V) el Ol Ol
33 (0 W)l jas 50 e ags Olb 4Bl drm s
5 e g s 5 B0 (5 e Sl dm DLy
S LS Iy S S Ol (7 B) ol O w
RS 6 oo L) 4 pasd On S seed sadshe
O o Ol3,m 5 OG5 53 by GOl I (S S
JUS 5 58" Ol 01l s il (6555 035,) LS, S
OB 53 Ol o oagwr 5 01350 53 O v ey Ol 4
53 Ol cpl AUl 555 Ol (A V)l # e
33 Ol ol Sl L& Sl5a do 3 ¥em0r Loyl 5 K 6T
Sl B LI Ao 3V B Y o aleysls glasaS
Ve 5 G &Yl Ol 0 s ol Sla ) {,rij"T ool
PN N ) 0358 53 Ol Ll 354 le
G 0N sl 0555 5 0SS Jold 50355 5T
Eorb pakl L Sa S eag; lesl 51 Sl Jis 5 4
WAt gl OST b b e o dake a5 el
S ol e Lo YO NS o 0S5 sk s e e
DA s DS 205 S S 035, ok s a
Sy ay Jodd 1y a5 03 S 142 51, OT 5 (e ol 5o
315 5 S o g OS5 ol a kS n (g pke) 1
(V)50 ol O ) dade ol 1 e 353 00 055
JB IS, I8 Obe I B gl 5 5 ST
o3 &K 53 IS, S O 15 (V)i (6, K0
0393 ol 53 BV 5 ol Cadle Oay Se GV b e
Jlo 53 (WDl Slays BB Clel 5,8 &y g0 Ladis
3obke AF Ls 53 6855 035, Olbwr Oleys wyja Yoro¥
spdee 51 S engy Ol sjguel s 8 5y5T, Yo
OUis dals 5 Sl odd alis o Kty b6 Lol
3 35 e 4 b gla,ysiS 1 (Gl 53 &S A
Solen ! plate 6 Sl 103 855039, Ol s

Yoo 1740 33T A 0 jlkosd 338 Jlo w251yl K pole olCiild  ings oole dloo



OLHCed 9 Oldtlons 1)

JUE 588s5 Ol g 4 Mine Olslow Sy oo

Sldshe 0508 0y95 skins Ol ZI Soysm ol 43 &S
RGO ]| g

5 S ZI, 1 = 1,2,...N,;,«.:.ﬁr_"5du,é)é
Ol ans 5o L34 N S e 5 F(E) L o5 oo
Ol T jdze L) olew sdzes 358 4 (s)loy 2850
:‘..Ub s 2l R

T = min{z;,0 <i < N}
Sl i b 5 Golen sdzme 350 b 0L 6l & b
Sp®) = p(T 21)

ol b s 1 N Ol it 55 YU Ll s S
- < .. 9
S ) Do sl Sl B Wb e S R T

::}w‘sﬁ
1-6
sp(t) = 1-0+6F(t)
25 Sose d GOl 3dme 358 Ol 1 o ble b

Iw‘

__9r®
P 1-0+0F(t)

1 el (SBLLS Ol e
sp(@) =p(N=0)=1-6
:.\iT‘_gn@:s\gﬁjcjym.&u@):&cU

2i=116i[logb; + logf (t;) —log(1 —
6:s(t;))] +log(1 — 6;) —log(1 — 6;s5(t:))}

2l W e 1S gl Al e sl s
syl amaler 53 el ST 358 ) b L oslin
b s gladie Sl eslizul OGSy 53 e b Lyl
Sl 53 Sde Vb sla Fus gl L oS 5505 5
SEANL Gl 5o ple OISl sad 5 @l el e )l gl
s s o alome sl T mhas S50 4 o
O30 3 el b Olgy ke (ka5 b sl il
<o 4 Maximum likelihood) gl ;s oo ST
Wesls gimo 5 LT (sl 2 SPSS22 11 ¢ 5 51 .ol ol
23 gl Shoadl s dae GIGT el sly s
ol ok 03lizwl R 3.0.1 Laoes

FO 5 ainis oa 53 35 o Jolb (535 slay ST
Gl (i (Jle 70 YL Jle 20 G PO (Jl
Db o e 4 0 O 9) 5l Conds p AT (S olsis
ol b sl eS6 5 (ods puile b 5,5 eng,
Olge & (p585 WSS 55 Joun 5 G 035 Lasls
G LT Sl eslinal s w8 8 L 55 s gla ke
31305 el )3l 05,8 05 55 4 amale oS oKia i Jglokie
03,51 Cows & Eoly Gl 0dkd @l ot (0 ,me 5o
S s 93w il Lid Gladde 5 5d o sl slas,y 5T
s Mixture Cure ModeDasesT wl lis gladds
Non-Mixture Cure )asnll bl s gl
ol 2 ol s gladde 55 ki ys o s (Model
dxiws 3130 5 el 33105 S 3 a3l ansly 45T ol
ROMPRV-RKS-

- Jlasl b g s 550 03P ezl b3 3 5
@l Lid Jue Sl (el b Ose) s b (5 5me 5 P
S el 331l s b 0T 3 47 35 0 03litl e
Wil W s gtz wls 51 bt 8 me 53 13 6l
s sladde p3 ¢ 5 39500 LS 4 &S] — S Jals
L g 5l ol abea Tl asl s gladde Ol e o 4l
& Jylts gl sy pakd 0L VA48 dle s O ST
s 1 B s el 513 eles T el ) 53
b rad o al apd o Sl ol ) 8 S
analr 53wl Lid b Osame 3131 STl 1B Colgig
4o )3 g o Jao Wi ml Olej Sl 31 L AL axils 5 e
b 038 3sdome (1 bl s I Sl B ks b
Ll e B R B e
O 1S o go DLy aul 331 457 558 0 oslitul razes
S ash o wieaTl @il s gladde )3 (e b &b
braloe 5 B U 5 Fae Jalse (o) edis ol sl )8
el (S i S

IS Gl o sl N 057 55 5
skl 3L Jld Sy go 4 Olays I e 45 ABL anelo 5 3

Zi,i= 12, NS oS0 5p oimps 5 oo

Yo 1F90 53T A olodd (o395 Jlo a1yl Ky pole olCLld ihgh ok dloxo



OLHCed 9 Oldtlons 1)

JUE 588s5 Ol g 4 Mine Olslow Sy oo

dlo Ve 50 0 sl sy 25231439 0T (KL
L ople O Sy, ) esliel b ey p )50 Obyles
Sloges V KE T s 4 Aoy FFS VY (Al S
sk Olea das o OLES 1) Waesls a4 ok 551 ple OO
Sy g 4 o0 3 SV (glaba 55 515 gad 358 oo odalie &S
S g Sl 13905 O pelas ol 0ceT )3 pelans

.@‘6&0)3303‘2‘;\5)&‘

Bl
Ldg 3,e 4l 9 0) Ollew 31 Ao ys OF/Y anllls -l s
FO o 3130 5 o ys OF/F (Il ¥8 o5 3131 31 Aoy Yo /Y
£als .39 Jlo 0 51 iy 5131 51 Ao ,5 FO/O 5 JLu 50 6
Sy p b 3y Il AYE L VA 131 i Sl
D355 Salgls dilu ghyls 5131 1 dusys #0/F ol i
oy 055 Ol Soley Ll B3N 51 Aoy 0948

S Sl j i WS e &G Olge 4 Sl esg Lesl

Survival Function

-Survival Function
1.07 T +—Censored
4
+—
0.8
‘l”.‘,—q
A
L —

S o067
s
—_
3
(7]
£
O 044

0.2+

0.0

T T T T T T T
.00 5.00 10.00 15.00 20.00 25.00 30.00
Survival

(Jw bl 1 B ylo3) 0315 31 0 359759 sle (VLIS Jlaged .Y UKW

2V 0 & Juls i 31 ds S eolial Olgy oite in 55 b aieaTl ably Lt Jobe 1 Laesls ol (55 2 oo 3510 81

o oslizal (Sl s Oljn (sl ookt 55 515 s o me 353l sl

w23 oo Ui 1y oSl (gL puiio plod jpude U disuoll bl Jue 51 hols gl Y Jouo

1740 33T A 0 jlkosd 338 Jlo w251yl K pole olCiild  ings oole dloo



OLHCed 9 Oldtlons 1)

JUE 588s5 Ol g 4 Mine Olslow Sy oo

3,8kl Bl yzol

359y

zokw

p ke
.15 -IYYY AN o5 S
-:%:-.3).0
<A <IY5¥ Y Jlo ¥ 51 28 "
Telev -IYVF —+/0) JUo £OL ¥0 Cpo
#Jle 50l yuiy
Al <IYEN <Y 3b Solgls dal
#,l0
J¥ ALG aYe o85S xS e
#pglS )
I<eleey oees —[o¥¥ 0358 yasld
(BMI) v,
Tofoy NS AT By
I<eleenn A R Scale
I<eleeny AR Vo0 shape

=1 03 Ol Gasis bysiS ol 53 . Cel S
Sledss 4y (o w3 Ty 3 gedome 5355 o0 plonil (Lo (265
V93,05 550 9 551kl Slys g ciis

BVYE Ol s olew opl Al 0 sl Ol
o) &l Sl Ol 51 joml & Sl ok 518 Ao
Oyl 53 Yorh Jlu addllas ulul  .OA V)l O e
JESH IS O adeis 51 my Ol Glo Ol wila
S SKer 5 gl &S iz el 4l Ll L ¥/0
Jle O/AY G Ole wle Llosls planil Ol 53 \FAY JLu o
Ol Oldles 4 Cd 1y (6o Loy &S Cnl 03y
(V) das

4 Ok Al Ve 50 O ) Gli eyl cal o
5 Sl b 55T Aoy PP S VY (A (8F S
Ohley o 0 5 ¥ 6) i Olje 555 g 55 SHLSs
(Y )Lles S 35158 Ao ys YV/Y 500 /F (VA L5 5 4l
Ol Lo 8 5 ¥ 0V (sl 251 5 (93U T im0
adlan 53 (V) Llosls i)l 8 do s #F/9 5VO/A (VN I
A 53 O Olslew dle Ve 50 0 ) liy O Ken 5 LS s
035 do 33 VAN 5O VY (it 5 i 85

VoY

Cwl e as)f a.\;mbol.d;j # Coole
o] 20 o ;> ol g )loline odimd olis E

oo Ol e a5 B S J 5s L
23 6553 Jon 5 SISl ahle 5 L FO 5l xS
O ) e (Sl e i3 45 Slslime Ol jle SBL ik Ol e
PPt )G ey el 5 (P<ir ) (J PO L
iz fstan JUS55S Ol 4 0L U Ol
Frodle 06 PO iw o3y 53 Oblew SBL Lk Co
Sl Jle 80 51 iy e 03 Ollew S S Aoy
A iays okl s & Ga S5 b S T
2 Ee Hl Gl eng atlh pie (Ll (e Sl 03
Sl eas el GBIl m asls (SBL WS s,

s ph g oS S i Ol

2 pld Obp e Eon ey Ol

Vol 4y O s 5 ey 0lisS Ol wr e g 9 (VO)US
1 063 e 93 oy UF 5 Ols e 53 L0 s JS 51 do s
Sy90 VAY ov Slaas 9 das e JS.:.S JiS, 8 Ol ,u
53 0l & OLMe o .l 13 1 Olgar 5o b 5o i

asl amw g Gy eiS 4 G arw g Jl s laysiS

1740 33T A 0 jlkosd 338 Jlo w251yl K pole olCiild  ings oole dloo



OLHCed 9 Oldtlons 1)

JUE 588s5 Ol g 4 Mine Olslow Sy oo

S 3les S 5 53 ) amsler & Gloj S 5k 4
059 camlize 53 (il odd S5 el 3131 5 datie
oslizul gy cpl 51398 003y anlllas 5550 (slaesls j3 Ol o
Sl 4 ghows ol (S3L s gl
s dgle Glafig) ple 4 Sl 5 5 GSS

L asea Tl asl s Jue ) s andlae ol 5o
e w3 P Sl 4 Al el Olgy e (pwdis m)
35 eouly cslibor53) S Glamig s 51 01y
535030 e sl e 3,5 eslamal (L g st (slales
K3 3 Ol 4 A aslizal Juls 35 3l ks o
oiap 25 el (5 LE (ol Wlba sy
llid gladde 55 ea gl a5 b sla )
Sy S bl das adllad Jdo 55 358 oo oslanl
e pr 3 oalizel EM o) KU1 51 s el sl 3,557
Sl 2 b slols adblil (gl gladie 4 Cad e 0y
Olansl 51 Sy gbaesls T gl & Sl (6 a8
WSl D135 5 1 6 o

old oslitul el il lis Jto ) asdllas ol o
atea] adllis Gadde 1015 oo i andlas gl .ol
Sl Gl s 90 Gl On Glawlas g e s esle
0 rl:,..:! Jde S

B Olej 55 (SeS7 gl piitn J1 gy 0 o Julows
A G e b e e S 331 50513
Bl il (Saab b ld3 sl OT (680500 L L3S
SOl o (Seols o L s Jal e a1 03
SSBLlaE gladae S Gl @) sl st
2y ol (S s

JB 5K IS IS b S ST
Slaal s 355 Slgitn (sl LOb e o S Sty
Sl 5 0l a5 6 Sl s Sy 5 IS

3,8 B e ) 2 3550 Oles

@'é)ﬁj;&ﬁ

O3 o 6l byl 53 eds 318 Ale & (gl Ol jue . (B)uu
Ol sy 7 0L gl 507
et Obe) 53 Ohley v pSGle ol anlas o
s P glbiasy LS Cwl b 0VF (ol
SRy 3l s Sl Gl es WYAY dle s S
OF/D)01,Ker 5 ga! o (0F/F) 0, Sn 5 oLy,
JB sl andllas ol 533 p 2aST A0 5 LS s
23 & Glaoed (LB sy Ol e 5 0L Ole (glali>e
oy Lemls (YY) e odd sdalie o o8 Olallls
a0 adlas 53 55 OLKes 5 @oLT jinr o5 35 laline
(0Ll Cows § 550 o

Sl ke w5 SLLE sladde I eslizal
e DMl (s a5 Kl ik Ol Sk
S T Sl das o @1yl o) cpl o st 5 OS5 @ |y
220U 3wl B8 Jle s badde ool 51 eslizl
 Saj Slales 5o sy oKl bl s sladus
Oatizen Lilos S Iy b Ol Sl ain )3 o s
Sbsobes 53 Olles Sl (o) 2 53 e 31 51 55 (S )
(YO =YY OVF)Lilos 0 g 05 LK

SUalog 8 95 4 anel asllis Juo 5 o5 T
Tl ladde (pulul (55 iy 558 o8 el e 5 (o
s O G sl glade 5 WS Je D gren i
Sl G35 S pde sl andllas (slaly s s 1 S
ol SVl il g Olles odig 53 s e
adllas 31 ola e Oeor s Ohles 51 ok SleMbl Wi
s gl ol

ST (sl sl 51531 o 5 oS K5 &
Olpl 52 a8 Gladllas )3 G o s 53 (215 4 Laosl
SAS,STATA,R (sla, i3l o 5l pioes 8 8 &) 50
ol r\.\f A S dlessas eslial Waesls o (6l
S Cl Lol WS 5 s g gyl Laas gazes
ALy e wdl Led gla By Sleslitl 558 0 Sy

S Ao

Yot 1F90 53T A olodd (o395 Jlo a1yl Ky pole olCLld ihgh ok dloxo



OLHCed 9 Oldtlons 1)

JE98e5 Ol yw & Mo Olslow Sl oo

7.Baghestani AR, Daneshvar T,
Pourhoseingholi MA, Asadzade H. Survival
of colorectal cancer patients in the presence
of competing-risk. Asian Pacific Journal of
Cancer Prevention. 2014;15(15):62.0-°Y
8.Pourhoseingholi MA, Zali MR. Colorectal
cancer screening: Time for action in Iran.
World J Gastrointest Oncol. 2012;4(4):82-3.
9.Pourhoseingholi MA, Fazeli Z, Fazeli-
Bavandpour FS, Abadi A. Study of mortality
trends of colorectal cancer in Iran between
1995 and 2004. MEDICAL SCIENCES
JOURNAL. 2014;23(4):16-20.

10.What you need to know about colorectal
cancer:
http://www.ncii.ir/article.aspx?id=478#:]
11.Kim K-S, Moon HJ, Choi CH, Back EK,
Lee SY, Cha BK, et al. The frequency and
risk factors of colorectal adenoma in health-
check-up subjects in South Korea:
relationship to abdominal obesity and age.
Gut Liver. 2010;4(1):36-42.

12.Agah S, Ghasemi A, Rezaei M, Ashayeri
N, Fereshtehnejad SM, Mohammad Sadeghi
H. Frequency Determination of Polyps and
Colorectal Tumors Among Patients Who
Underwent  Colonoscopy in  Shariati
Hospital. Razi Journal of Medical Sciences.
2009;15(60):13-8.

13.Fatemi SR, bijan m, Elham m, Zali MR.
The strategy for the prevention of colorectal
cancer in populations at risk in Iran. 2.
2010;28(4):444-9.

14.Atoof F, Mahmoudi M, Zecraati H,
Rahimi Foroushani A, Moravveji SA.
Survival analysis of gastric cancer patients
refering to Emam-Khomeini hospital using
Weibull cure model. KAUMS Journal (
FEYZ). 2011;14(4):405-13.

15.Asghari Jafarabadi M, Hajizadeh E,
Kazemnejad A, Fatemi S. Comparison the
Role of BMI, Pathologic Stage and
Hereditary Related Factors on Survival
between Colon and Rectal Cancers: Frailty
Competing Risks Model. Iranian Journal of
Epidemiology. 2010;6(3.£3-Yo:(

16.Jemal A, Bray F, Center MM, Ferlay J,
Ward E, Forman D. Global cancer statistics.

o an s SbT sl OLL 5l 43,8 s aallas

Sls gn 03 355 O s 5 AL o ST NCEHIPN

Sis wles S (o )SKen anlllas pl 3 &S Slnse pled
Aol

&b
1.Roshanaei G, Komijani A, Sadighi
Pashaki A, Fardmal J. Prediction of Survival
in Patients with Colorectal Cancer Referred
to the Hamadan MRI Center Using of
Weibull Parameter Model and
Determination of its Risk Factors During
2005-2013. Arak University of Medical
Sciences Journal. 2014;16(11):41-9.
2.Rasouli M, Ghadimi MR, Mahmoodi M,
Mohammad K, Zeraati H, Hosseini M.
Survival analysis of patients with
esophageal cancer using parametric cure
model. Asian Pac J Cancer Prev.
2011;12(9):2359-63.
3.Alsayyad J, Hamadeh R. Cancer incidence
among the Bahraini population: a five-year
(1998-2002) experience. Annals of Saudi
medicine. 2007;27(4):251.
4.del Pilar Diaz M, Osella AR, Aballay LR,
Munoz SE, Lantieri MJ, Butinof M, et al.
Cancer incidence pattern in Cordoba,
Argentina. European Journal of Cancer
Prevention. 2009;18(4):259-66.
5.Vakili M, Aghakoochak A, Pirdehghan A,
Shiryazdy M, Saffarmoghadam A. The
Survival Rate of Patients with Colorectal
Cancer in Yazd during 2001-2011. The
Journal of Shahid Sadoughi University of
Medical Sciences. 2014;22(3):1187-95.
6.Farahmand M, Almasi-Hashiani A,
Mohammad Beigi A, Raei-Dehaghi M,
Ajdari A. The epidemiology of childhood
hematopoietic and reticuloendothelial cancer
based on Fars province cancer registry data
system from 2001 to 2008. Daneshvar.
2011;18(94):27-34.

CA: a cancer journal for clinicians.
2011;61(2):69-90.

Yoo 1740 33T A 0 jlkosd 338 Jlo w251yl K pole olCiild  ings oole dloo



OLHCed 9 Oldtlons 1)

JUE 588s5 Ol g 4 Mine Olslow Sy oo

17.Esna-Ashari F, Sohrabi M, Abadi A,
Mehrabian A, Mofid B, Bohluli M, et al.
Colorectal cancer prevalence according to
survival data in Iran-2007. Iranian Journal of
Cancer Prevention. 2012;2(1):15-8.
18.Moradi A, Khayamzadeh M, Guya MM,
Mirzaei HR, Salmanian R, Rakhsha A, et al.
Survival of colorectal cancer in Iran. Asian
Pac J Cancer Prev. 2009;10(4):583.1-
19.Ahmadi A, Mobasheri M, Hashemi
Nazari SS. Survival Time and Relative Risk
of Death in Patients with Colorectal Cancer
in an Iranian Population: a Cohort Study.
Journal of Mazandaran University of
Medical Sciences. 2014;24(111):2-8.
20.Mehrabani D ,Almasi-Hashiani A.
Evaluation of the 5-Year Survival Rate and
Demographic Factors in Colorectal Cancer
Patients. ZUMS Journal. 2012;20(82):12-9.
21.Asghari-Jafarabadi M, Hajizadeh E,
Kazemnejad A, Fatemi SR. Recognition of
the factors affecting survival in colon and
rectal cancer patients referred to RCGLD
center of Shahid Beheshti University of
Medical Sciences: accelerated failure time
parametric survival analysis with frailty.

Journal of Shahrekord Uuniversity of
Medical Sciences. 2010;12(2):51-64.

22 Mirzaeipour A, Salehifar E, Janbabai G,
Kouchaki B, Borhani S, Rashidi M.
Demographic and Clinical Characteristics of
Patients with Colorectal Cancer. Journal of
Mazandaran ~ University of  Medical
Sciences. 2015;24(121):66-73.

23.Akhlaghi AA, Najafi [ ,Mahmoodi M,
Shojace A, Yousefifard M, Hosseini M.
Survival Analysis of Iranian Patients
Undergoing Continuous Ambulatory
Peritoneal Dialysis Using Cure Model.
Journal of research in health sciences.
2013;13(1):32-6.

24 Ali  Akbari Khoei R, Bakhshi E,
Azarkeivan A, Biglarian A. Application of
cure models in survival analysis of
thalassemia major disease. Razi Journal of
Medical Sciences. 2015;22(131):71-9.
25.Rahimzadeh Kiwil M, Hajizadeh E,
Feyzi S. Assessment of factor effectiveness
on the bilateral corneal graft rejection in the
keratoconus with cure frailty model.
Research in Medicine. 2010;34(2):117-22.

Ve 1740 33T A 0 jlkosd 338 Jlo w251yl K pole olCiild  ings oole dloo



