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Abstract

Background: : Therapies for many diseases especially cancers have been improved significantly in the recent
year, so there have been an increased number of patients who do not experience mortality. In the analysis
of these diseases, cure models are used instead of usual survival models. Weibull model and its generalized
version, beta Weibull Poisson (BWP), are flexible models in cure models and are used in the present study to
analyze breast cancer patients data.

Materials and Methods: The data of the present descriptive study are from patients with breast cancer, who
referred to Motamed Cancer Institute in Tehran during 1997-2006 and were followed from 2013 to 2017. A
total of 270 patients were randomly selected and their individual characteristics were registered. The data
were analyzed using Stata 12 and R3.4.1 softwares with the the significance level set at 0.05.

Results: The results showed that 43 (15.9%) of patients deaths occurred after treatment. The rate of cure after
one, three, and five years were found to be 0.99, 0.87, and 0.83 respectively. The results of the current study
showed that PBW Non-Mixture Cure Model (A1C=427) has better fit compared with weibull (A1C=593). Based
on this model, variables of tumor size greater than 5 (P<0.001) and tumor grade 3 (P<0.001) are factors
affecting patients cured. Also, the cure rate was estimated to be 80%.

Conclusion: By studying the effects of factors affecting the occurrence of death, considering the unknown
number of causes and using BWP models, the cancer trend can better be analyzed and more accurate
information can be available for researchers.

Keywords: Survival analysis; Long-term survivors, Breast Cancer

\_ J

* Corresponding Author: Aliakbar Rasekhi
Email:rasekhi@modares.ac.ir

Research in Medicine 2019; Vol.42; No.4; 236-242 :

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]


http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html

- M & Wt et . £ A AR N
VLYY OVRY (o (£Y un ,:”.,..«JuJu«‘.:,m‘,k/“/#,?uy/u,w, RO

€BL LS gl Je 51 03kl b by b po 22 Yo ol jlo (S Julod
Oglsr datly s g July disenell

YC:&.@AM“WB ’;‘&Scmw@w

Q\j\ &Q\J.Q) ;u»)-xng_‘.aj; e\s\ma\: ‘é““ﬁ 3&.9 ..\gx.m:\a Lksw.i))\-ﬂ\ uj‘)s =\
O O o 2K S\ MAM” Oy O o D\ S 0-Y

WAY/AMA dlis b pds 7u)b

WA/ Biallie €l )5 g,

r

~\
100>

)\)ﬁ;})jﬁ AA\.:AS )\M)\mﬂ U‘\f\‘“’ W -\.S\J &5"5; A)\b\_.s}m.a Q\..u Q\Xojm efjh\hsj\w)\ 6)\*.40\4:): }.>\ G\hd\-ﬂ BE 5-9&9 ‘uulw
U"\ )\ :ydﬁ e:\.ﬂ...m\u\a\.ﬂ.m é\hdh)\mdwéﬁd-\ﬁébw u\hé)\M@d\é)\ﬁ\ Jia.v)é w\u\a \rJ)B\J..SGuA.afu\J JJAW

P \.}M\J aad\os UA\ A‘Sgs“ 6JAJJ.A f.@\)\.an\a

\..eﬁ (\qu\\hd&tu{\ e>\.a....»\\;.g\,...u_.o\lar» & Deus Q\)\aﬁd\.ﬂ.{ﬁj}ﬁ Mse

A&y s\ dzne 038 g5 4 WNO-VAF (a3 6 oo Bl O o &0 Vs Ol &0 b gy 0 oo 5 adlan ) Snesls 2 g 4 9 Dgo
B (63 laasniv 5 S jats axor) o Sy & e YV 35 0§05 (6,80 5,50 WANIAT cladls 33 5 55 035 axar 0 0V 53

.L»acsjf NN 6)\>\;;.Aéa.m5e>\.’a:..»\R\"/f/\ 3 Stata\y Spley o adblal Gadde 2 el p A
SN oA s e s Au@,u WSO Qs 03 5 @ Bl ) e Blles 3 i (o ys\BI ) FY &S 55 s aallas )t HEPVEL )
G 33 EATCDAY) Lol acsnadls Ui o a0 S 5 5 391 CAICETXN W) gl Bolg oo a3 B Je 33 p s w3 [ AY
55y 5 doyshe S S 5 B3 3kine (P [ 40Y) (o) dnypn g aomys 5 (P 00Y) za S 249 53S0 0m5 I Gla e Ja
s ey e B Qs 38 0 sdadda Dy 135 L oS it Balge (35 53 5 S slas)  Se Wi B g\ 36 5 Al

.;; NP O\s s 53 65385 DN 53505 (o5 iy G oo pe o S5 8 LS\ Dgl g

D 3 odn SN iy iy Mo 1 0S5 59
J

23Sl 5 Gl bis L (Sl Jold o cunl (2l o ol (ol oy
lost 0o U5 3 Sty 9 o ol e ol 8y Jyos JIS,
YYVYE« 00 YoV Jlo )0 (0 )l o 3) (asuis g ciye sladilee
Jbo i 5 G sl i 'Uo).w).) Wy Cod 4y by b s B> D50
&bl ades YIA 51 o g o0 43,8 (a5 5 (Cure) adblads laic 4
()13 399 Syl )3 iy oy

)l Gl Glopd 53 iyl A5 2 ) Sl cuslio g dudo glael I (S
ol 25 ) b aseds Sloj alols (V)cul (loj Jsbo 13 (hlew (sl S5,
2 Nl GhIS sl 5 (83 hlos sl Gloyd Jre cnimte Jai 390

[ Downloaded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]

Research in Medicine 2019, Vol.42; No.4; 236-242

TPRER
ol @ls b o9 5 0U5 0 3 oy crpels (S iy (b
oo 5ly9S & Cund gyiaS o 9 S o ol )3 G5l ode V)
Ol b el 0 ponil by yaulS plos p3 &S pladalllas (> (Y)o)b e
wogas & badllas (B p ) g WS (Bpe (U5 gy n il Gl &)
el el gy 1y ilom el o Mg o wlbeygls adate slaygiS >
Ol loren VWAV Jlo Gy 3)lse o (598 (5135 5 (V) los 8
(Aged (dw oa d)lbial oo lise b g sl )3 Jgl 4y > o > Gl
(V)cw! Cavgy ol yw oad 5155 3)lee I YL YY/Y Standardized Rate)

WG 44.:.@; ZJ’M’ Dl ”55
rasekhi@modares.ac.ir : Sy S Cowy



http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html

VYA Jasllas gl o 1 ooliol by by ooy 4 Mo ooy gl Lulos

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]

gy (o (o Jub I (S8 laple)y s g 485 )8 ey
595 5 J s e 4 il 5 53y 53,5 b3 ol g
\Ya5,05V.IR. TMU.REC d)’t>l iy b et Gy oKisly 3 Cpae adlao
ol

Jadlas 33,3 j9a> gloj da) 18 48 a3 )3 Jlows S e (loj il pesite
bosie 9 (08 gl b Gl by S5 0 S0 b (g lo e olej
oo b &6 gy Jools )3 (635 )) (lold ditsls «Moasss (ol Cundg o
4 2l g5 g Oigrel 08y (gl 208 (5253 9085 ojl] 905 42>
ey Jl g ol ol (SBLIS S 0 a8 5 a5 )3 Ly Jolge olyie
Clgis 4 wlosile 0] jein ()2 3590 0593 0bl 3 & 2] g 39800 (e
g on i8S iy Canly gl

(bl oo

@l @i b amalie )3 @iy onl cwlis Jibs Jolute sl Sl Jely @i
Calis o g canlite o )bl whe oo omen g 03g pii Sl
o) 165 s 5 bl ey i PV i O sl o
l;. le.h:o.il.) dl).x ‘) wlm u»)l): é’)}" u:‘ D9>9 U”l L o (wb l.; ‘;19):
48 bl a8 o5 ol e Jglte o iy il 3 4819388 Jlad s
o (530 S5 iyl o 55 st S s s i o
0l 45 0 ke 5 pole plu 3 s claodly adllas 43T 4 a3 g b g A
S8 & (Jlite sojs Cusl e p ool Cuanl | culie Sl @iy
2 @i @b S G) G-l slagjs ol 1y o o 4l prass by o3l
Sra pos S slogis Jlyie 4 i bug (10 VF)eubie (olsd>
(V)8 s _les s  (YA) ly s oTV) olS 4 5o o8 (Y5) 0505
.J)f o)L:'sl

5015 3 st S5 K I ol e e ol s o
38 & paia yoo Job sbis plo obe > Joly b (Shy cpl )b pp )
2 Gy Vg o cul placlle pls s @jg ol s @b 1pj cul
@9 I 55 5 July @i oo July o @iy g 090 485 )5 3 (mjp
4 G & 13 485 )5 @ Jolg by @jg5 adlae cpl )3 gy ool J1(1 Jewle
I3 e i Slasl I July g (los e Jglite oe Jsb sl jos
dy9lp g cyeal b adblas o3l cows )9y aibblass (clo s ol Gun .ol
4 a8 oo (W)ewsl 93 (ol p fge Jalge () g dxtass 3031 ol Wy 26
aseell widblas Jio g (Mixture Cure) diseel abled sl Jao S 09,5 9
(YY) B9 oo (gispaunits (Non-Mixture Cure)

polaels daws aiseeal aidblad Jae ) )y 33y byl o owlel Cglis oS
) sy ssilie Binay) A g5 iy b A 20 ek s
Axs 3,31 09,5 93 ol dnols 45l ] g oy Al adblis (gla Jde
S b lgie |) el asblad (canJae S Jb o (adl wdblas o3l
Jie i oolazul yawley @ier il adlae cpl o a8 )8 ca Jde diwnS mjoi
ol .anl oy 3l smy oilo B Slb o (b Jshus dluss by p sl azsllads
Sl oo sl 1) (Glow lgien & col cpl 40 ol (Sofdlse
cwley @i b1yl Jale sl g ol by aile o (B loyd jl an oS jliwlie
B sl s o

oy J o 45 38b daals 3131 ) LSa oy (sl o 35 N S 38
Febb b ogely g8 GOSN S (o0 053 9 col osile (Bb Jb 090 &
4 89y U gloj (ol it T =12, & oS (o0 )23 (i 9 Sl O
558 ol b s 905 093 0> L5 T, o il i by oo colled
2 b N ) Jie 5 () b @jgind 5 Jitn T, =120 puiie wiS on
Gl o b1y o] & (glo 200 298 b (golony Sl (loj (sl ame
> papd e ol X

X=min{Ti,0§iSN}

gy

Wbl 2y LByt b yw ofagas lais)lon il ooy 3 sla Sl
ol 35 i 45 | i 30 ek o ot} o b oy o
(AP 5 50 i 355, 0 ) i 4 (31 Jlo s & s
b sl e 29 o 000l (SBLIAS Cond e & Slanlie iy Cond
L(models Cure)  Sdblad Jao oloie b (Sblad cons 3,85 o o L
sodly Jlod )3 (295 BB (i g Sg o oael Gaa SVl (Sl b Jae
.(\0).3.3.2560 ! hlew i

390 Jolii Ao dalllas 350 3l Bl dad &S LS o (548 iy Joliie (sloJie y
2lye 65 (ul 13 08 dinlgd 4251, u' ol 3 g Wt (S bl ) i
w55 1y 485 500 Aol 08l deds o)) j> aS= 3y Jolio (sla Jio 5l oolasl
2 103,85 4325 ) a3 390 Aoty oS 31351 (gt 112§ Cand calio = W8S 0
3 oxsSol 68 (ol g b clad ol cplpls 5 (VY ,\\)J;;,'lw.: Cles 4 o
Iy Jsl oyl (S8l claJae (655, 4 el salgd Cowd 4 o (sla el )b
Jolge o W Jao nl )3 o8 Conl ppl (SiBLlad Jae (slacy jo I (VY)S (o0 8
(VF V)50 gy (SEBLld Cond o g s &l 2 S5

Sl iy g 00 plol il £ 5 (gla Jio (59 533k laadllae 31 JLo ¥
o 5T 5 lgice cpizmed (VO)cusl odel Cand 4 aie) (pl 3 a5 B
()olSan g oaljme; (VA) lSan 5 52 (V) olylSia 5 (BB (V) Ko
by Slaggoge ol fide s st ol i) don )3 I Jus (pl el pb
Jelse syt 5 239 el e (g lol (lasby) itd S pato s |
& 3kl gl Jao gy a5 3)l 359 hlaws cpl 3 Sy dlidy ) $se
pLsl b (S48 jguil (58,5 i )3 G 5 (el sladae (S o)
Syta Ja5 )90 Maldy (59) pgesygb 4 e ol )3 (V) Ve Jewl 00
dalllas (YV)25i5 g5 dslllas 1> Siib jousl (VU o jd 4y 4255 g Vadi oo
Loy 4 g pie & pdy o bl oad jpuile (ilen VL Lo b (g)bue
2 g 8 b cod ]y Ll @l g adlae )3 (Sab gl VL
LYY VS bl o)l aesly s

el diblid o 5 ael diiblid Jue JS g g0 & diiblid (cln i
ol (Bl by (sl Joho siil5 oo aieuall asdblads (gl Jso Nigud o mandi
3 golsl (V)S” sz Jde 5 gy Glacy il oalizal b1y loys 1w
355 by 09,5 (slmodly ot (gl aimeuall g aiseel aisblass (ola Jao
Dloss i » fge Joloe ool o ] §1 Chin (YF)usS o olical
Juls by Joly aseaell adlblas slaJse jloolital b iy olopw 4 i
wl "Jyd%

o g, 9 dlge

simd_o iS5 ylans Ty ol (6l dnols 45 395 ineogs alllao S, aallas )
2Saingly 4 WAS B ATYD (el Jlo b gttt iy loyes & Mo 45
kS 5 (Hgop 3ye cal g 03,5 dlpe (g b (IR S doine
s g ol il hlen lpdy &l diej ol 3 @ola g2 55
SleMbl g 391 b o (Sl (s ad Cud dalllas 4y dg ) jlire .ol iz
O Gloj 03l )3 laws ccmized 1 gl Slgd 089 Bosb 31 Sl 290
S5 5 A oSt e e S 4 b AT L Iy e
eSS 3o )d adlllas 3y90 sladely jogas 3 hlew (el cledbl b
p3Y Clittuue | S0d o0 (598 dxxlpo &y D30 phlon pof) Cipge 13 29
AW Ohlen b (i anlae pln 3 b 8l (Ul gty 0900
SN (hlow 98a (Sloj 0l )3 Jg 298 € 3 (1) (slacSn, b ad
e Gty by 4 Sy Jlo (o5 g 55135 &)l Jle plo 1 S e (e
g2 045

oop e o glil 4 & a8 wB)S i s dasMe oyl Wiged ojll (e )
de oo jl (Blas (5 S eiges Sl g clplis 9 398 CLl Wged Ve Jols 0
A3 ) D90 oy YV s gy JolS byl cledbl &8 ool 8l JS
bas b 4l aws J00l) egiSinle (sl by Jos 5 (S cod oylow cpl

.‘./ S0
S,

FENIYINEL VY £l Y 9 eo—


http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html

O)SKen 5 ol dangd [ VYA

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]

= S 71 R 1S RIS Y =R T

[

lojen yobas ol cwyp (sl piie olod o puiiodin oo jelaie 4y .05 02l

1723
2
=
©
Qo
<]
o
©
2
<
>
w
~
o |
N
o |
— Kaplan-Meier
~=- 95% CL
< —— PBW Model
e ~~" Estimated Cure Rate

T T T T
0 50 100 150 200

Survival time in month

Ol ooy (LMo (sl 0 59l (SBLlas

o 03> il gl Jde fy yd &S o LS oo pl gl V Jao s ang L
Srte Uilp gl Jels b asall adblas Jue aSolT oMbl jlxs ol
o9l el B Jao 5> 9 AIC= 593 July Jao ) 2> uly Joo & o
ol Caws 4 2o p3 Ae Jae oyl o (Siblad Cowd AIC=427

wox o] e 4 a0 L g 2yl Aol (gyloliae yob 0\ ke I IS5 el
233l Sl sl (g5m0 oloj G5 aBlLled b o131 Jas 3950
$oS daoy> gy il o] e —p &S ol g Mid ke 95t (gl e 005
@ blne b & (KBLIS (i oKty it ol ljf & o M3 o LS
Joly sl asblas Jue j3 ) Jgdo ) odal Cond 4 gl G ol jia8
& yo g & Comd) & 55552 905 0311 9 O o )3 59095 oLl ke
Sl ysie 55 yawlsy July by dseell 48blad Jae 1> 605 aliee (53 5 yieS
4 Cad) s y9055 423 (5 51 yiaS & Cond) gy J S 12 o ygag5 ol
M 235l 2xta ¥ Jogad ing (SBLLS e 2alS p yige Jolge (S
Ol July by 4l asblis Juo (Bl | Jols i @b (dxte 9 ple
A3 oo i 1y lopd A (Sidblads Canus 39 o0 0dalie S jebo led (sl
O

by v 520 B ol Sy e KBUES oo 8 3 s alli ol
&2 ) FS )5 9098 ol sl it ¢ Jda el bl )l Joly (KBLlaS Jse
Ohlen (Sbls (ials b (g)bliee bliyl dw jgeg5 Colig ax > g jio o
o ysio g OleMbl 38> cud pis pols adllas acudgion jI (S0l i
5 ket 5 @l SBT3 csly SeM) [aBh ol 395 lylost okigy 5
g gl pols dalllan ol peiie pionen

O‘“’I% Jﬁlg LJ J.\a )'l oLl l; Oh*“idu")"" Al o) dL&JB O\},,o aalllan Oil SEl
04 ol ) p el 2 o8 el sloadllas )3 3 a0 oA
&y sl a5 a9y 0 oxliiwl July i 5l gy o pbodl iy a2l
Slgg oo Jaie 93 oyl Solis dgr 03,8 yglp Lo )WY 1y i by alles
9> & yaods o byl Sy Cless cadlllas 590 cilisie slacures I 5L
aallae > (FV)usl oad wB)S 4 bl slo o izean 5 pogas b

& By e CantSO=exp(-0F, (1) Sypo 4 X lp & &b
Cuto (5 e 45 S(o0)=exp(-0) | ol 0 i By b o1 S(t)=exp(-0F, (1)
bl ply (Sidblad cus oplplo (YY) Cunl

S(o0)=P(N=0)=exp(-0).

5 ol s g re slp July @iy I (SBLUS Cans iladbe ol
I 38 (KBLlas i3y san e > sl Jolite 5 Sgpme slajs Sl (So oS
P i (gilo e (ly du db e 5 Cpioren A5 o3l S by o
@ Joe opl 2 by @b a5 0 485 ) & el Joly b @i cdlasie
S lajiie b gloi @ Gjb ol ol ol 1 el o)) @50
by by doly b @jg il & Cul (g puly duls o @) ol by
diaie ) blgSy s elgl g s s elgl Wl o g bl o Cawd 4 (pulyy
Mol Jlro o Jdo awslio (gly 09d gl (Pl yuin Clojs lp S
eh olgiin Joo a5l 268 AIC Jlaie 4> ja .05 odliul (AIC) Sul8T
5 asblas o8l olelis gy wallas oyl o &S cal S5 a4 pi¥ o)l g
4 ey |8 & ol loged 5148 Gy cpl ot oaliiwl plo— M Jloged
Do dales aidblad o8l Hads Sl b dobl putins o 88l b oo &y
()")If Loaly L 09.»‘9.: Jab L.: 9 ngg m]b Ml)l.o.m dLhJ.Lo adlko U”I 2
o gl psly ploicun s atdy gy b Joo slogally 5 i o3l
cdow addllas oyl )> g 0dlitwl VY dwus STATA 4 Y¥,) aows R lj8le 5 5l laoals
W5 B S a0 o iy (g)bline

HEY V(T

Ohles o (ko 50d gy (g Glbys 0 e 05 VY ailllao pf 3
s g 058 igd a5 (1o ) VO/A) FY Jlaw YV alis 5o Jlo 7+ (VV/Y)
5 sl jguils olgie 4 48 Klosle 05} byl 51 45 (a0 )SAF/Y) YYA
AR g [AY AN L s s s gy g dw oS ldy dalllas pl (> s A S
oS psb e amd o L Ty aodls 5l o 3)9lp plom IS (cliy V lages 39
S i Sl i e &y I3 o305 (0 s 29 el
wdblad olgis 4 Jlo g 5l Gl Gl S5l 4 dr g5 b g Conl adlllan > aidblad
S Jo iy Bl s (pl )3 003 () dnels g 95800 485 515 5
rom| ujl{ d).\ig 0)9d U)‘))L" HOM XV

[%2]
2
=
[
Qo
<}
& L
© < (. TTTTTTmmmmmmmmmmmmmmT
2 o |
c
>
»
<
o |
N
o |
o — kaplan-Meier
o -~~~ lower and upper95C.L.

T T T T
0 50 100 150 200
Survival time in month

Wmodls 5l o 3590 palem IS (clay jlages .Y l3ges

D93l Bodls 4 ygules oly W g Ll el asbles (cla Jae aulllae o)y

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html

YEe [ablas (cloJae 5 oslitl b olig by & iss ko sl o5

Sty sl yuite ypis )3 (gl July b g July 45l abliss sl Jse (oilp gl ) Jose

Oawler July W Joo

-Ivas VA4 VERe | - - - (a) L Jsl yzolyl
<IVY- AN DA - - - (b) kW pgd yel)ly
ey YN VA ooyt <IAY- A el S5 2ol
LAY NG v/o¥a AL AN IV el liio 2ol
ooyt o | -VAT 5 v/¥55 A ORIV
- - - - - - TVl Jlo-
A - o=
Javy VY| e IRAY | cives JF —.hov b b 5l a8
- - - - - - SV 5 ol
P2LY w‘v s
JPSA JAY | - ivsd <JFYY JFES —.Ives o> 5
- - - - - - T3 e .
JAM | SVeEY | L — /Yy Joke o Candy
AR .55y
- - - - - - 3,0
’ el i
e JEYY | RN | LIASE 55 —N¥F 3
- . - - Y5l peS
- 1500 YOV | =YY | ee¥AT YR —Y/\o¥ Y-0 15055 031l
N TR Y S B YS —YIAYY b5 55
[ VASY
- - - - %
Ny YN | oy | vE -IvYa —./Vav v RTINS
YN | = /vo -I\YA —\AY
Sy - IVAA
- - - - - - T, 558 5,
sl 308 (6,5 )
J50F JAES |- N . —IAVY >
- - Jeass JBoaly pegisSiile
Fassl, >l ey
JAYA JEEY | —/ard NINYY Jsvs —. 5V S i
i N - i i - [ 9l 03,5
. Gogymel 00y
e JRSA | —e/o- -I$AY . —I¥vE i
FYVIAS SN2 AlC

[|>own0aded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]

A3 oo i ) doyd gy e pd (g blixe %
AR 0 uLZu l) fa DQ)T

%Y &, 08 .. . s

UL///’ v, VTS Y Gl 1) —
”»
K


http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html

DlSon s ousls dasgd [ V)

ownloaded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]

= S 71 R 1S RIS Y =R T

[

b die plo jl a8y ) @ Jho cplply a8 485 a3 )3 55 (Sl
Syo i) pdse Jolse (in b oS potde (ul 4 g il Slasil By Jliie
Ol July Lo 4l adblad Jas jloslitel b ol (SBLS Jloil o
239l sty ity by 18 51 (65580 2,912 ise

od anlllae (gloodly (g i (gloass Kol s 4 poromn (o)lol (glade
Oliixe )il 53 00 aalllan (g law 21,3 ) (g yie )3 5,26 k58 o 3 )
adllae (cly ool 00 o3l Aol adllas Juo 5l anllae cpl )3 imd )3
9 ol o sMuglio g 03,5 oslisal atsel ablis sl Jse | e e
b plosl g Jae Sl gl i

b o g0 ol ppguly July b el allad clo Jus IS 5k 4
Sloy ol Cbesl gly 6538 CleMbl g 29 Cuuogi iy (5)low
a5 Ol ooy Pl 355 paseds Lol 8 Gliies L] ) canlis
Olb o o8 Ll jlols Q381 lig oy (Mo BLS ol oo o>
JAS slaelp 39 o dloiy sl aplb o (0 sy JB 51 (S by
D5 )8 o oy p hlew oleyd g a9 Sl (X

Lé) 9 b.)‘)'.lw UAAJ)A ul;lﬁ-l dlﬁ:d)&@ )I ..\.Jl.)‘-;o (:)\j .)9> » ulf_\uwy
e s 11 355 655l e et 5 K5 gt 55l

& bw

1. Abachizadeh K, Moradi-Kouchi A, Ghanbari-Motlagh A, Kousha A,
Shekarriz-Foumani R, Erfani A. Breast Cancer in Iran: levels, Variations
and Correlates. Community Health (Salamat-i ijtimai). 2018; 5(1): 11-21.
(Full Text in Persian)

2. Taghavi A, Fazeli Z, Vahedi M, Baghestani AR, Pourhoseingholi A,
Barzegar F, et al. Increased trend of breast cancer mortality in Iran. Asian
Pac J Cancer Prev. 2012; 13(1): 367-370.

3. Ahmadi A, Ramazani R, Rezagholi T, Yavari P. Incidence pattern
and spatial analysis of breast cancer in Iranian women: Geographical
Information System applications. East Mediterr Health J. 2018; 24(4): 360-
367.

4. Gohari MR, Abolghasemi J, Mohammadi M. Prognostic factors of
metastases in breast cancer patients using the recurrent Andersen-Gill
model. Koomesh. 2013; 14(4): 483-489. (Full Text in Persian)

5. Yaghmaei S, Bani Hashemi G, Ghorbani R. Survival rate following
treatment of primary breast cancer in Semnan, Iran (1991-2002). Koomesh.
2008; 9(2): 111-116. (Full Text in Persian)

6. Ortega E, Cordeiro G, Campelo A, Kattan M, Cancho V. A power series
beta Weibull regression model for predicting breast carcinoma. Stat Med.
2015; 34: 1366-1388.

7. Abu Bakar M, Salah KA, Ibrahim NA. Cure fraction, modelling and
estimating in a population-based cancer survival analysis. Malaysian J
Math Sci. 2008; 2: 113-134.

8. Andersson TM, Dickman PW, Eloranta S, Lambert PC. Estimating and
modelling cure in population-based cancer studies within the framework of
flexible parametric survival models. BMC medical research methodology.
2011; 11(1): 96.

Oblew glad b lasype Jelgs I (g)lons 423 9 y9095 ol e 5 Jliasly
@) e ggegh @ b low a2 (hdes cleay il adlae 5 (YY)
Sl Clasuin plo g jsa95 ojll 9055 423 sl it g 13 Bl (g ey
gy 5l PS5 pdaw 33 yse9 0jll Jbline Loyl 5l (Sl pols .uas Jas 3)lg
ST Gt o ysite () 9 392 ol (e Vs ) (SEBLlad | o a2
Ol oy & e (U5 )3 Spe 9 Uiy oo (gt ) ey JiB
Cuatl g 4 il Vb iy b yoSde Jelge b)) a8 o pal 3
Lol g by (Mo Gloys @y 9 Gl oy PR 395 el
Ohlew slad i b bline Lipe Jalge | jgag5 Canlbg a3 ol adllas 3
Ol ooy szl po s )3 p31 oSl > & Sl 4 29 L g
(M)l 0 (e oy 01ty (48Tt Jolss 3l 55 y3098 a2y ol e
2 sk G Sl e pdi sl shey b gjleJde Lt o 55 & el plis
st b 4l o 2l e slosaly g s g0 5 s Jelis (8 pne
sl Bl e Colize 5 pgicke Jolos Jpisi b alis clbadlas 1S5 ol

2] ol iy ol S il 1 (65 (sl (st
Sl gy Mo iy p e Jalse alolid (sl badlae i
iy adllle S o o3litl (WS oo 5 (glas; o)) slagigesl S|
w@dbled Jao b ol b & Mie hlew i Jdoo o a8 ob ol
93 3 (V)idg (3Ll ge Jelse I by el po g slisbie (gla piice
Iy Gy oloj lgise 45 ol pobeols Slass A5 azb S IS &y adllas oyl 5 &S
YL do)d b g ad (g Jde ((pwley) diand mjer SO L iy 3 130 cod

9. Asano J, Hirakawa A, Hamada C. Assessing the prediction accuracy of
cure in the Cox proportional hazards cure model: an application to breast
cancer data. Pharmaceutical statistics. 2014; 13(6): 357-363.

10. Ortega EM, Barriga GD, Hashimoto EM, Cancho VG, Cordeiro GM. A
new class of survival regression models with cure fraction. Journal of Data
Science. 2014; 12(1): 107-136.

11. Farewell VT. The use of mixture models for the analysis of survival
data with long-term survivors. Biometrics. 1982: 1041-1046.

12. Maller RA, Zhou X. Survival analysis with long-term survivors: Wiley
New York; 1996.

13. Atoof F, Mahmoudi M, Zeraati H, Foroushani AR, Moravveji SA.
Survival analysis of gastric cancer patients refering to Emam-Khomeini
hospital using Weibull cure model. Feyz Journals of Kashan University of
Medical Sciences. 2011; 14(4). (Full Text in Persian)

14. Tsodikov A, Ibrahim J, Yakovlev A. Estimating cure rates from survival
data: an alternative to two-component mixture models. J Am Statist Ass.
2003; 98(464): 1063-1078.

15. Rama R, Swaminathan R, Venkatesan P. Cure models for estimating
hospital-based breast cancer survival. Asian Pac J Cancer Prev. 2010;
11(2): 387-391.

16. Achcar JA, Coelho-Barros EA, Mazucheli J. Cure fraction
models using mixture and non-mixture models. Tatra Mt Math Publ. 2012;
51(1): 1-9.

17. Akhlaghi AA, Najafi I, Mahmoodi M, Shojaee 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): 32-36.

18. Yu X, De Angelis R, Andersson T, Lambert P, O’Connell D, Dickman P.

Estimating the proportion cured of cancer: some practical advice for users.

4/. by b
SirJ



http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html

Y¥Y /4151)\41‘13 dLmJ.\n )‘ sl L UL““f dUo)m LY M..A u‘)'“*’ dhu J.lz?

[|>ownoaded from pejouhesh.sbmu.ac.ir on 2025-11-07 ]

Cancer Epidemiol. 2013; 37(6): 836-842.

19. Rahimzadeh M, Baghestani AR, Gohari MR, Pourhoseingholi MA.
Estimation of the cure rate in Iranian breast cancer patients. Asian Pac J
Cancer Prev. 2014; 15(12): 4839-4842.

20. Klein JP, Moeschberger ML. Survival analysis: techniques for censored
and truncated data: Springer Science & Business Media; 2005.

21. Kleinbaum D, Klein M. Survival Analysis: A Self-learning Text.
Springer Science and Business Media. New York, NY. 2012.

22. Collett D. Modelling survival data in medical research: CRC press;
2015.

23. Sposto R. Cure model analysis in cancer: an application to data from the
Children’s Cancer Group. Stat Med. 2002; 21(2): 293-312.

24. de Morais AL. A class of generalized beta distributions, Pareto power
series and Weibull power series. Dissertaca6a9o (mestrado)-Universidade
Federal de Pernambuco CCEN. 2009.

25. Percontini A, Blas B, Cordeiro GM. The beta weibull poisson
distribution. Chil J Stat. 2013; 4(2): 3-26.

26. Eugene N, Lee C, Famoye F. Beta-normal distribution and its
applications. Commun Stat Theory Methods. 2002; 31(4): 497-512.

27. Nadarajah S, Kotz S. The beta Gumbel distribution. Math Probl Eng.

2004; 2004(4): 323-332.

28. Lee C, Famoye F, Olumolade O. Beta-Weibull distribution: some
properties and applications to censored data. J] Mod Appl Stat Methods.
2007; 6(1): 17.

29. Barreto-Souza W, Santos AH, Cordeiro GM. The beta generalized
exponential distribution. J Stat Comput Simul. 2010; 80(2): 159-172.

30. Khan MN. The modified beta Weibull distribution. Hacet J Math Stat.
2015; 44: 1553-1568.

31. Martinez EZ, Achcar JA, Jacome AA, Santos JS. Mixture and non-
mixture cure fraction models based on the generalized modified Weibull
distribution with an application to gastric cancer data. Comput Methods
Programs Biomed. 2013; 112(3): 343-355.

32. Vahidpour M. Cure rate models (Dissertation): Ecole Polytechnique,
Montreal (Canada); 2016.

33. Baghestani AR, Shahmirzalou P, Sayad S, Akbari ME, Zayeri F.
Comparison Cure Rate Models by DIC Criteria in Breast Cancer Data.
Asian Pac J Cancer Prev. 2018; 19(6): 1601.

34. Kalli S, Semine A, Cohen S, Naber SP, Makim SS, Bahl M. American
Joint Committee on Cancer’s Staging System for Breast Cancer: What the
Radiologist Needs to Know. RadioGraphics. 2018: 180056.

VT Y ol Y ) a—


http://pejouhesh.sbmu.ac.ir/article-1-1854-fa.html
http://www.tcpdf.org

