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ABSTRACT

Background and Aim: Breast cancer is the most important cause of cancer death in women. The
purpose of this study was to evaluate the effect of Estrogen Receptor (ER), Human Epidermal
Growth Receptor (HER2) and other factors on post-surgical survival of the patients with breast
cancer using Bayesian approach for parametric proportional hazards model.

Materials and Methods: This was a retrospective study. Data of 165 breast cancer patients who
had undergone surgery at Ahvaz Healing Diagnostic Center from 2004 to 2014 were recorded in a
data collection form. The variables of age, tumor size, number of lymph nodes involved, cancer
grade, ER status and HER2 status were evaluated. Survival time was calculated from the date of
surgery to the date of death or study end date (September 2015), in months. In the Bayesian
approach in parametric survival analysis models with proportional hazards, the lateral distribution
of parameters was estimated using MCMC method. Also, we evaluated efficiency of the models
using the deviance information criterion. All data analysis steps were performed by using Statal5
software. Significance coefficients of the model were determined using the 95% credible interval.
Results: The mean and standard deviation of age were 46.40 and 9.94 years, respectively. Deviance
information criterion for Weibull parametric model was lower than those of other parametric
models. Based on the Bayesian estimation of the Weibull's proportional hazards parametric model,
tumor size (HR = 1.40), the number of involved lymph nodes (HR = 1.016), Ki67 status (HR =
1.115), tumor grade (HR = 1.022), HER2 status (HR = 1.760) and ER status (HR = 1.381) had a
positive effect on risk of death. Age had a negative effect on risk of death (HR=0.978).
Conclusion: Based on the Bayesian proportional hazards Weibull model, tumor size, the number
of involved lymph nodes, Ki67, tumor's grade, HER2 and ER had a positive effect on the risk of
death.

Keywords: Breast cancer, Survival analysis, Proportional hazards Parametric models, Bayesian
estimation, Estrogen receptor (ER), Human epidermal growth receptor (HER2)

Received: Oct 6, 2019 Accepted: Dec 19, 2020

How to cite the article: Mahan Bahmanziari, Amal Saki Malehi, Maedeh Raesizadeh, Mohammad
Seghatoleslami, Mehran Hoseinzade, Elham Maraghi. Evaluation of the Influential Factors Affecting Survival

of the Patients with Breast Cancer Using Bayesian Method.0ISIKU 2021;26(6):38-47.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0 (CCBYNC),
where it is permissible to download, share, remix, transform, and buildup the work provided it is properly cited.
The work cannot be used commercially without permission from the journal


mailto:mostafa1372@yahoo.com
mailto:e.maraghi@gmail.com
http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

WA-IEV /100 (53 § )31 7 Sinid g Cunw 8)9s / oliwy)S 3b)y eole slEkils (ake alas

S 9559 3 o3l b Gl (b g 4 Hiao (1 slowt Sl 9 F50 Jolgs (wy
0 £l Pl P00l o Ol a0 (oMY S Aosmo (o) udy oile  Ale (Tl ol ' (S3b 3 cxoe O
e STV VTR SISOl gl lpal s e i (S p sl oSS0 ¢ g smeils Dl 42aS” kb)) (i) (5 el )
P Yo QOY-OAPY 1S SO0 gl Glal syl i (S p sl oSl (ublitgy 0dSESN (55 pmarky) 5 (5 T 03,8 Skl LY
crre o YSOFAYSA0VA LSl ST 0l sl Sl gl gl 5l s (SKa s e ol (g 0Kl (65 ) guontal 5 T 03,8 (i) JLT Lyl ety I8.Y
P YoFRNYVOPP SISOl Glal sl s e i (S psle o531 Ol Sl S e Lokl F
Ceeme e Y-RAYIWY S SO0 sl Glgal s s i (S sk o1 Ol Slii S e skl 0
e.maraghi@gmail.com s sS31 cs O1 1 Glgal Glaal 5 pls g Saj ok oty (uslig 0 dKiils (5 pmetal 5 g3 JbT 03,8 bkl F
e FYBBFAYA LS I S e STV PRNY teal il

A 3T Jalse s 1 ol allan Con ol O3 53 Ol o 51 (36 S5 e ale o Frge Ol Olb o 3BAD § dio )
onlizte Sl bloe b (s )l sl BT (sladie 55 (55 5,5 5 31 e3lizal L Ol Ol s 4 Sts Oslews (> 31 oy GG
R

23S anrl o Ol Ol 43 Sise slay 150 03y DAl sl K5 0338 Dlalllan 55 51 il 2ms 195 9 S1go
o 036 53 sy 3 8 J1 3 (ol Jor S WAFAIYAY ladle (b &S Sipal slid Sloys ot S0 4
5,50 HER2 cxis sER Cnis (505 455 ;5 55 i (slao 5 sluwi )30 55 031 ¢ (Lo e i b SleMbo|
Sadie (55 3,55 33 o draloes slo o s caalllan 403 b 5 0 b ol o ey 51 ol Ol ki3 8 515 o
oslizul L due 1,8 .us 5,57, MCMC 35, 3 03Uzl b ba o)y oy 55 el Sl ba b g by sl 6T
b dde el o (613 gmn ki plnil STALALS L1l 5 55 Waesls Judows 5 42 o1 jo (oles . a o # BT 31 il slime |
Lds e (795 Credible Interval) 746 w5l ol b 51 eslizal

23 Jls 0k ke (51 g Dol il lne w35 Jlo 8/8F 5 F/F (5 5 4 Olsloy g Hline 31l 5 (0L V4Bl
st «(HRZV/F ) g 051l els DL Juls (s el Jie 3 2037 2 s 3 508 sl ladie plo b amylin
Ki6B7 s e Cote Cons g (HR=VNVS ) HER2 cons s (HR=AMAV ER s (HR=V/4V8) (8 55 55
(HR=/AVA) [adeis 0lj )3 o pite 5 035 65 o0 bles s e 51 slols (HR=AV/YY) | 4e 5 a5 y5 5 (HR=V/110)
IS ORI

Seslimal bs g (g 2elk ladis plo & S (65 cmmlin 51 (ghls olie Sl bolona b foly (6 el 5l e 1S g™ Ao
2505 453 s KIBT Conss HER2 oo s ER Coniy (5 5 5 50 31as ¢ 3m 5 03100 (Lo ize e el (slas 55T
L3y 8 ao bl ke 1)l

5551 ok 18 (05 el 0k 1S (S 35T tmlize S bles b (g eyl slade ol 3IUT (Ol O o SAMS™ SIlods”
Sl L

49/8/Y4:_ 5 0 &y A4/8/1 9 L Dol AV/ N Fidllie J g s


mailto:e.maraghi@gmail.com
http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

Ko ¢he olg)

o3l o 5 5 g el gladie jleslinal pl o gDl
Sl 55 55 50 6 bl adie 58 o slgiy cli sla
Accelerated ) sl w0l 5 canlize Sl bl
oslizal .(V#,Y) 55 o b 2 (Failure Time, AFT
ol Ol (5 5 SIS 5 S5 93 L s,
(SIS 5 S 55 4 o S5 3,05 Sl ok
o3litul 4 Jlas (il plil O 51 5o S Sllas ST s
Gladde 53 (Y)Y Yl i ¢SS 5 S,y
by S eslial 4 5L besls o 5 4 0
Markov ) 3,8 coge o585l i dile (glodas
-4 303 o2, S 5 (Chain Monte Carlo, MCMC)
(Y0)s,1s (Gibbs sampling algorithm) ;.5 ¢ .§
Sheslizal & Joles Ol 1 (g 5kaw b 0l o ol oy
320 D\l 5 ol Jl 5s sl sl 5,555 o)
b g2l sladis 351, Ol 065 10 45w s Stata
23 Ly )87 Jame 6 3 1y (55 3,80, 3l eslinal

(YP) sl 05 S
el (glaosls o (gla g, 5 (K s aif oS SOl
o2 dde ol sl (6 el sl sl 1 oslizal
‘u.iu‘ulﬁ_ljvu;u@,m‘5\,5@,'}:5\;&{@@6;};@
SONLS o sm 5008 5 by S S K
58 5 duls caled de sl sladie ol O
g 40 dr 5 b s Colize O bliwe Sl (g1l
Sl bl Conds 3 adde I Jol (sla i o
~pr b S dal s aslizal 55 A ol 3l mline
T lagslud e 55 (65w 5 sy 3l eslizal s o 5
@ ga5 3l ol 6),T@? Slalin b iy SNl S 5
Je slasysT 53 5t S35 Cmge S s opl 5 ol
son adlas il el G Coda A (YY)l sl o
& Moe Olslan (>l 5l m Sl I ST Jalge
U LT (slade (55 5,55 55 51 eslizal b Ol Ol

4ol

O oo (V) O s Ol 1 53 s 55 jo Jale s s
s aly Glpl 065 Obe Ho b et Jl s Ol
-dle (b V.A.«)kiy ol e (Nl esls jola
05 AVA0 (e3de YV F Jlu s 5 adls il bl sl gla
S B iy (1, ¥)bles g S s ) 4 S0
L;‘ﬂ.(f,a)wldjuﬁ@,‘:wotﬂappudp
O (Sl e Golon () @ Sl b b e Jelse
e S 4o 6 )ley 4 Ml (Sl gl 4kl 3 5 ( JSUI
15 b ple (o Rn s (Kl o (e
Sleshal Ol iyl fB cns s S sie Ol 3L
(& = N Cslodiosls jaseis jge Ok o5 5 Sl
A Sl 3l ekl b Ol O o ety
S0k ¢ 5 Sl cgolen Gaddl Sy 5 0k plnil
33 e cquT @L’.} Sl Gl e (6l ) e
Aoy 5 S5 BT Sl paiis 0L
() Olys gg OBl s Jele o S ol
Olys 5 Sl Osusa (Glosead (Slss
bug & by gy a AVl (K5
g dal g S8 3T Sl (sl 0053 sl aate
Oty O o 45 s Olylas 53 by 5 (IS Sl Ol 5
Sllas 53 VYAVl TENAF 5 INY s 5 4
O s 4 Ntse Ol slas (Sl b Lo o ful 36 gun) 2 4y (siliSes
Canlodds astls  Sloys K, Obasl 51wy Ol
(V%))

350 GBI G LT (sla fs) 5l g14s gorms & el o
delig &5l 5 6 Ol doly b Sl Lo (g a7
23 059, gobT S ol (V) Lgy 00 JS a4 (ol
O o 1 51L o o Dlalllan o3 9 5 Sy p ke o
-y e pdsldie 51 SO = V)l 5,55l
Oloj daly U Sladllas (glaests flowi g4 o5 9 gw) o Sla
clze Sl bl Sew S, Jbe Sl esliul ol
Y+,YV) =t (Proportional Hazard, PH) .5’

€00 (539 131 /7 S 9 Camyy 8)93 /7 9Bws)S (,Siby eole olGiliils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

) g0 Jolge uyp 16}

Slble b 5wl 5 ol (dols @bl gladas
S R VPP R
e (n 58 Juls bl Jhe Sl 4 ar s L
o (19)as dal s il Je ) b jme il (6 a5
5+ mls Juls dde o il ole 0L sasolis T uss”
gkl 5 D e 4o bl
S(t) = exp[—AtP] aA>0t=>0

h(t) = AptP~?
nglwd.)‘.’u ‘)‘ J.a:».e Lg\.hj:ala j;‘ a)\vu oy )}hw 4.:
G)}f (S JJQJJJJ V:S@ oéu:.wll = eXp[BX]
S 90 Lgl.ha:‘.} K] U’:':“ﬁ 6\.%@)}3 Sl (LGJ‘ L: e
D g Gy Sleslital b o w5 opl 2 sb o L 5
(Informative) _zsw A8T(V &) 95 4 by slo
- <, 52 (Non-informative) _zs, »&TG (Y
ol ol sl Sl eslizal b adde o1, awlis (YA)s,S
(Deviancelnformation Criteria, DIC) !
saps Jole pld (YA 5¥) 5 8 15 ey 5y
Sl3 e s plnil Statal5 Nles 53 esls fdows
Credible ) w5t Jolsp 51 eslizal L Je ul
s e 407 (Interval, CI

bl
& gyt 3sn le VO e sl Sl il 5 o Sils
o A 3 S s e VAY PP s
wils sl ot a1 Jle VO 5 Jle YV Ol
0y S8 B yed 53 .5 S Sgb (JAN) Hlaw V7 candllas
3 pa S Y 63l 5t 50 /0 5 g0 5 03I o 50T
LO/MF 5 T/AY slas g Cadd sldws jlae ol ol 5 Sl
NS 65 533550 5 oo e o 5t 5 n S

dj-'\?')-’ w)x@ﬁdb@dhjﬁjﬂu el 0l

b 5959 3Mg0
el Bl ns B on Dlolllae 551 ol sy
&S Oltay O o 4 Mtos Ol jlawy goled oy s andllan ol s
i Olylen 4 Oloys (5, WWAFIFAY Gladl b
R N R
L 05 Dlew ) Ly Sjle anlllae 4 5555 (Sl lne
L (MRM) Ul ssKasinle ol Jos o
@S 5 Glys s s BCS) Gl bis >l
maged gy Sleslial b 5gys Slaslas ulal i ddL
Oley (plad b (55T oo 6503 V9D o s 3 Y
[65,8) 2\ Camds 5 oikd (6 o0 VAP Jluole, g b
rled Lokis 3 el 5> SO G b ) oT (o
5l slaws (s g oIl Sl pite s S 2l
Coandy (i [Sota) O3l 0di 8 Loy 5 5
S U Al D) js05 amys (i 1c2e) KIT6 0 5T
syl dde 53 (e /te) Slasl diy opbul 05,8

LS b ol Sl ok s

Olgea ol a5 VAP oloy g gd 5 anllas ausls
il 53 oS Ghlen ol o2 § 55 el e
53 Kds a3 8 L5 55 ssle Ol sie 4 (s g 03 andlas
Slap3) 035 08 dmsgaly Jlpul Lo r aslan !
0335 Ohlew pied LML g5l Sledb| w,T@?
K Sl ks Culey M OllsMe ol g (o
Sy psbe oy B 4SSl adlllas ol GO
oylad 4 Jlsal sslide
43§ 3= IR AJUMS.REC.1398.034

iobT sla s,
Sl iz 3 slmn Ol (ke D)0 41 (oS (sl e
Ol Llods u’:;lf (Apy3) Ul Soyge 4 5o &S
a0 3 eslizal b Obles Ao o3 5 oy caw K sl
A5 awmle (Kaplan — Meier, KM) L2 o318

= p Ollew 53 (> 3 s G 0Ly L Las el se

€00 (539 3T /7 S g Camyy 8)93 7 9Bws)S (b el olGilsils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

P oehe olgh

1.00

0.75

0.50

0.25

0.00

)‘ oslatwl l.a Q‘)La.:a ‘d\mc.._a' LgLE., Q‘xﬁ Cewlods a:)}T \

—

T
o 50 100 150
Month

o OB 510905 1 Hlog0s

g om Ohlew (T B T 59 Jao

el g ST s g
&bl
Slai (woy3) (Ki67 Il b
oV (FF/0) e F5/F £ 4/4F SSle £ jlae Sl ol
Yo OA/Y) e o Sl ¥ yg0e8 031l
VA (FV/¥) o shaal AREAN oSl E jlas ol il
3o (W yd) HER2 S50 oy Ll oluw
AD (BV/0) sike ¥/AV 0/ F et las U3l ol
Av (FA/D) Coka Slaxi (e y3) Hg0gd 4> 50
Slawd (W yd) (ER VY (81V) |
4 (Y4/V) i B+ (Fo/¥) I
VE (Ve /¥) ke AQ (OY/4) i
0 (4/1) sasl

et 0 liinS i A 5 VF O Sl o S 55 35 (a5l 5 e 55 01l ey (Sl iie

€00 (539 131 /7 S 9 Camyy 8)93 /7 9Bws)S (,Siby eole olGiliils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

) g0 Joloc Gy €W

S VYD) S e o bl ais Ol L3 e 4L
slas g Cad sl il b e SialsT /YA ((/AY
o boliue V4V (/A0 — 1/+48) tl 3l o 35 S o
o bolies 055 oIl 53 Ll e mle a3 sh e S
LT 5 51 51 a 3100l dms oo Sl 1 pl V/F 1,5
ot Condy 2505 (1 0TV — VAYY) Sl lsbae 33
& ¢ s Cans s 4 i ER yHER2 (Ki67 sla i
FIYAY) /NN (/) e+ —YIABD) 1y &5 o o bolswa e 5
SRll s VYA /XYY — €/500) 5 \VE (/YN —
D55 A3 ey p s S Ole s A o
—Y/FAY) 1, &5 oo bbies ([1H1] & s [11] w3 ,20)

a3 e LRl s VA YY (/Y]

(b el Q\}Bm bl sdi ooy e
Sbre s o3y DIC jlas 31 eslizal b 5,08 5 Luls
el Ol bl b Sl sbdte plo b awlis
(b Sl bl b Jﬁl) Sl Jde (65 L;Lw)jij
ﬁf): o sluss
cwasy (HR=VYAY) ER cxss (HR=V/4Y$)

(HR=VF ) ey ol

Ki67 s iz oo Conss (HR=VV#+) HER2
S sbls (HR=VAYY) Hae g 4y 5 (HR=V)
Mobj):&wﬁhja:ﬁdffa}&nﬁ%
SRR L ls 68 e o bl e 3T (HR=1/aVA)

35195 3 ooliil b 159t gu folge 31 AIAS 3 41 i 0 solo S 3397 9 b Y 9

S

eslitn S oloke b 19 (8 snl oy Joe

95% Credible

nterval Std.Dev HR e
(/8% =V /YD) /YA +/AVA Jl fegmw
(V¥ — V/AYY)* VALY4 Ve BN MRSV R Y|
(+/8V0—1/+49) o/ FO \/\g 58 Sags LAl slus
(/00 —YIAD) VY AR S (Ki67
(/Y —F/840) 17144 V/¥AN < ‘ER
(+/9YY — £/YAY) +/AM A% o (Her2
(+/¥\4 — Y/FAY) <108V /oYY HI ¢ Hgog a0

L5 o Jolse 5 Ol O o e O oloy Sl L bl 5
dde 5l eslizal e L(VE 10,0V, YE) Sl ol elit 0T
s bl sladiae L COX clize O blies (sla
Gl oy £ op 5 ol Ol g 4 (e s ol ¢ uls A5L)
g i3 13 Gies (695 Lt bbosls Lo 5 4 s
o bl iz ST 6 old o dadie ol gl
55 sl B edom Slubes o g, 3 eslizl

S e ol G2 b i ol S 5550 31 S

)\bL’.'.a*

e canng J= 53 5 wblanns sl siS 55 oyl
Fr s 03 gudome 3 063 Ol 5 B e 5 S e Lol
G bl el 0l asst i Ol Olb s (JLe FF
Ol Ol o 4 Ml 3150 YA JLe 55 GLOBOCAN
el (M)l okd 518 Sl 05 L8 WYWE s
Sl Ol 51 (AET JBs 4 Ol o pl1 4 Slase Oles

sl Sladlas Lz OT b Lad o Jalge 5 Oloys 51

€00 (539 3T /7 S g Camyy 8)93 7 9Bws)S (b el olGilsils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

KIE (ehe olgh

Sl 5o HErZ2 jace (*9)uil giludde sl s 5o
e AT B 65 g s 5 1
Condy g daly Cgr Cas (bl i1 o3Il gyl
23.000,YV)s 5 Gy iy glaasl b jite ol (g lslias
bole Olge 4 5 4y O, 5 RAKNA adlas
b 4 Ol Ol g 4 e Ol sl 183
Ollasy & S b iy ) go 58 a3 L bl &7 555k 4
m e 1 S e bl O il Sl L
Obe dasly Lo 3 1 ol R slaadl (YA LS
Comazr 53 Gty Olllan b 5 o 0 blus 5 55057 a5
(0,¥4)s s Clls 1!

g ol o3 eslinal 3500 LT (5 s L5 abais
@leld dde (0 g Ol 4 cnline Sl bLa b s Jobe
Conlize O bolies Je (65 5 S0 5y ¢ ey Solalllan 5.
Ol 4l ol caslinn anlllan 355 |5 4 5 4,184 COX
L;}:{:Jgujjluw.w\)}fﬁuLgh&n)jiy.a)\xwux
WSS 5 Sas b oamlie 3 sl LT (sladas
3 ookl 4 yy 558 @l:.i a4 2laws odasolis
S Bl G OOl ey e 35,
B 5 Otime WSl b Glate Sl a5 L e
Slagiagy 53 3 sh or Slgig I 6350 (e sl a5
A bt gl b el G £ (SSledis sin
0l 53 33l oS ek S Glabke Comds
S5l sh el Slabia b s 5o 0o )5 5 (Soley aiedS
5 Oy Ol Oloys ojpm 3 S i Glald i L
Sl b sl (SBLUS £ 5 sy 065 AT Sl
(al?dl Sl ol 3 ggdin sl Oloj Glaosls js (G Y 5b
5> Sl S g3ledie Sl eslinad 5385 sla LT
35 oo sl ¢ S 3T ol e LS

S e 3 pde g5 Codgdee (p g
r}l.c o isls 23 Ol O & Mws O Hlaws Sl

s edkis, Oog il g el Halicus Soj

&y 8 el Ol (g0 slas SC gy 5l eslitul 50350

Al Laosls o g4 s
N om Gl b baspe Jolse (o pshite 4 ol hags
3,555 31 e2litl b bt O o & Moo Ol 53 (>
plonsl bz o bloe b sl LT (6 el sladite (s 5
s cpl 3 Ohley Laseds Ol )3 e eSOl Wi
adllas & 53 0 i1 s 5 Sla L (FF/F & 4/4F)
o Sl easOlE s (NS (g lstes LT
QLA) DL jybwﬂ\;«w‘ &A}}i BL ‘rp‘a- Q‘JL«.:.: DL Jsrf
o blus p lslme b 5 2alS 1 o3Il Glyls Lasis
syl (Saales wlie SVlis asl b s ol ol 65 0
4{ 9&;&'\ LQJ‘JL'\M j’;‘ oj‘.f\a" 6‘)‘3 )}A}: aj\.,\}\ (\Q,W)
A VS a0 bls e o3Il il L s o le
OF Y50 ol s Slallas b asl ol s dal g
3138 e sltgy 4o al ) 1S s s 5 Cad sl
9 C)U adlan E) Qb&aﬁ 9 a:‘j C}b axlan BE g_,.Ua.a Qﬂ‘
Cand 3 45 Shles OFNO) sl o 3515 55 01, Ken
S S 2 VN0 5 a0 bloes el e 0T KIB7
2B b seen e ol L1 e KIBT L Sl 4
5 Yerushalmi 5 o, 5 Nishimura clai.
st g T 5 51 e pl . (FF 5¥0) Sl O, Ken
C«m‘a:‘)’ C)b PAIPA ‘S\AAZBLL Lv slas ))s_.llacw_\js;m:.:
VIAY oate ER L Oyl <0355 5lalins o5 Je .(10)
w25 5 & oo bl i ER L ey 4 s
L sl mb O 5 ool O adles S
U suar ER uze o1, aasly Cgar .(00)Lilos S™ 3,15
i ) 3550 53 e 553 OV I (6 ks (slaaily
Q)L:.Gﬂf.ﬁ;a)u‘jb.wbﬁ h:nf«p.j du)ﬁj\ﬁg‘j@
5 a0 bl ERY talS 31487 oVl 3 Ks
S s (sl 0dd 3 )S Oliey Ol 4 M Ol e
R BBl sl 5 4B S 5 g 350 55 Slimle

€00 (539 131 /7 S 9 Camyy 8)93 /7 9Bws)S (,Siby eole olGiliils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

w3 00 Joloc iy €0

G108 9 KIS
S e Sk o b fob Sl ey
Sl nliir (S p e o8l o smiils Do
Sl L WY Ak old)
- o i ot (IR AJUMS.REC.1398.034
Ol (pled 5l 1y 3550 S5 5 i Sle ds
“p oo osils ha g islas calllan 3 0l iS' IS s
S g pmiils Dl S 5 Sl gal yligilar (S5
Lyl ga Sl zils edge 1y adlas JLo Coles

.vu)l,ucétﬁu;)wol?,\;ﬂy'

3,050 03,87 BLAD Sledbl Sluyjs Ol pde

el ol g ey gl S5 I (s

S 5 dom
Jbs (OIS Ol il jlne 4 dor 57 L bl 0315 ds gaes 5
S5 mlin 251 s cnlize Sl e b s 6 2l
S eslizal b s g el 2B (6 2yl cadie ple & S
Slixs ) g0 55 0511 Gla ke (ks ol 31 Juol (slas 5T
iy HERZ Conisy ER onss (85 550l

L35 65 o bliue p e 1 ghyls ge g5 4oy 5 KIBT

é.gl}.o
1.Shadi Kolahdoozan MD M, Alireza Sadjadi MD M, Radmard AR, Hooman Khademi MD M.
Five common cancers in Iran. AIM. 2010;13(2):143.
2.Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, Parkin DM, Forman D,
Bray F. Cancer incidence and mortality worldwide: sources, methods and major patterns in
GLOBOCAN 2012. Int. J. Cancer. 2015 Mar 1;136(5):E359-86.
3.Rafiemanesh H, Salehiniya H, Lotfi Z. Breast cancer in iranian woman: incidence by age
group, morphology and trends. Asian Pac J Cancer Prev. 2016; 17(3):1393-7.
4.Wang YA, Johnson SK, Brown BL, McCarragher LM, Al-Sakkaf K, Royds JA, et al.
Enhanced anti-cancer effect of a phosphatidylinositol-3 kinase inhibitor and doxorubicin on
human breast epithelial cell lines with different p53 and oestrogen receptor status. Int J Cancer.
2008;123(7):1536-44.
5.Sheikhpour R, Ghassemi N, Yaghmaei P, Ardekani JM, Shiryazd M. Immunohistochemical
assessment of P53 protein and its correlation with clinicopathological characteristics in breast
cancer patients. Indian J Sci Technol. 2014;7(4):472-9.
6.Key TJ1, Verkasalo PK, Banks E,. Reviews Epidemiology of breast cancer. 2001; 2:133-140.
7.Hejazi H, Hejazi S H, Taleii Gh. Study on the association of Epstein - Barr virus with breast
cancer in Khorramabad breast cancer patients, Iran. Yafte. 2019; 21(1):89-98.
8.Wang T, Chang P, Wang L, Yao Q, Guo W, Chen J, et al. The role of human papillomavirus
infection in breast cancer. Med Oncol. 2012; 29:48-55.
9.Vallejos CS, Gémez HL, Cruz WR, Pinto JA, Dyer RR, Velarde R, et al. Breast Cancer
Classification According to Immunohistochemistry Markers: Subtypes and Association With
Clinicopathologic Variables in a Peruvian Hospital Database. Clin Breast Cancer.
2010;10(4):294-300.
10.Cheang MCU, Chia SK, Voduc D, Gao D, Leung S, Snider J, et al. Ki67 index, HER2 status,
and prognosis of patients with luminal B breast cancer. JNCI J Natl Cancer Inst. 2009;
101(10):736-50.
11.Naderi H, Karimkhani Zandi S, Hasani M, Saadatmand S, Hamrahi D. Evaluation of
Effective Factors on Irradiated VVolume of Lung, During Three-Dimensional Conformal
Radiotherapy (3DCRT) for the Breast Cancer. ijbd. 2018; 11 (1) :25-36

€00 (539 3T /7 S g Camyy 8)93 7 9Bws)S (b el olGilsils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

K¢ (o olgl

12.Kazemi A, Eskandari O, Amin Mohammad M, Nesaee P. A survey on breast cancer status
in Kurdistan province on medical geography viewpoint during 2006- 2010. J Health Syst Res
2015; 11(3): 459-72.

13.YektaKooshali MH, Esmaeilpour-Bandboni M, Sharami H, Alipour Z. Survival Rate and
Average Age of the Patients with Breast Cancer in Iran: Systematic Review and Meta-Analysis.
J Babol Univ Med Sci. 2016;18(8):29-40.

14.Zare N, Khodarahmi S, Rezaianzadeh A. The role of prognostic factors on the survival of
breast cancer patients: Bayesian approach. Iranian Journal of Epidemiology. 2015 Nov
15;11(3):23-33.

15.Fallahzadeh H, Mohammadzadeh M, PahlavanV, Pahlavani N. A Study on the Prognostic
Factors of Breast Cancer Survival Time Using Bayesian Cox Model. J Isfahan Med Sch 2018;
36(466): 49-55.

16.Kleinbaum DG, Klein M. Survival analysis (Vol. 3). New York: Springer; 2010.

17.Abadi A, Yavari P, Dehghani-Arani M, Alavi-Majd H, Ghasemi E, Amanpour F, Bajdik C.
Cox models survival analysis based on breast cancer treatments. IJCP. 2014;7(3):124.
18.Elhaei A, Saki Malehi A, Seghatoleslami M. Evaluation of prognostic factors affecting long
and short term survival rates of Hodgkin's lymphoma patients using the cure fraction models.
SJKU. 2019; 24 (1) :66-77

19.Hamashima C, Shabana M, Okamoto M, Osaki Y, Kishimoto T. Survival analysis of patients
with interval cancer undergoing gastric cancer screening by endoscopy. PloS one. 2015 May
29;10(5):e0126796.

20.Perperoglou A, Keramopoullos A, van Houwelingen HC. Approaches in modelling long-
term survival: an application to breast cancer. Stat Med. 2007 Jun 15;26(13):2666-85.
21.Baghestani A, Hajizadeh E, Fatemi S. To Evaluate the Prognostic Factors in Using Bayesian
Interval Censoring Analysis on Survival Rate of Gastric Cancer in Iran. irje. 2010; 6 (3) :18-
21.

22.Klein JP, Moeschberger ML. Survival analysis: techniques for censored and truncated data.
Springer Science & Business Media; 2006 May 17.

23.Congdon P. Applied bayesian modelling. John Wiley & Sons; 2014 May 23.
24.Khodabakhshi R, Reza Gohari M, Moghadamifard Z, Foadzi H, Vahabi N. Disease-Free
Survival of Breast Cancer Patients and Identification of Related Factors. RIMS. 2011; 18: 27-
33.

25.Klein JP, Van Houwelingen HC, Ibrahim JG, Scheike TH, editors. Handbook of survival
analysis. CRC Press; 2016 Apr 19.

26.Thompson J. Bayesian analysis with Stata. College Station, TX: Stata Press; 2014 Mar 19.
27.Zhou H, Hanson T. spBayesSurv: Bayesian Modeling and Analysis of Spatially Correlated
Survival Data. R package version. 2014;1(3).

28.Rencher AC, Schaalje GB. Linear models in statistics. John Wiley & Sons; 2008 Jan 7.
29.Gibson, G. J., Streftaris, G., and Thong, D. (2018). Comparison and assessment of epidemic
models. Stat. Sci, 33, 19-33.

30.Dziak JJ, Coffman DL, Lanza ST, Li R, Jermiin LS. Sensitivity and specificity of
information criteria. bioRxiv. 2019 Jan 1:449751.

31.Globocan 2018. Statistics on cancers in Iran [Internet]. International agency of cancer
research. http://gco.iarc.fr/today/data/factsheets/populations/364-iran-islamic-republic-of-fact-
sheets.pdf.2020 Jan 15.

32.Rahimzadeh M, Pourhoseingholi MA, Kavehie B. Survival rates for breast cancer in iranian
patients: a meta-analysis. APJCP. 2016;17(4):2223-7.

€00 (539 131 /7 S 9 Camyy 8)93 /7 9Bws)S (,Siby eole olGiliils (alc alas


http://gco.iarc.fr/today/data/factsheets/populations/364-iran-islamic-republic-of-fact-sheets.pdf
http://gco.iarc.fr/today/data/factsheets/populations/364-iran-islamic-republic-of-fact-sheets.pdf
http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html

[ Downloaded from siku.muk.ac.ir on 2025-07-13 ]

[ DOI: 10.52547/5ku.26.6.38 ]

w3 g0 Joloc iy 1€V

33.Souvizi, B., Shahid Sales, S., Noferesti, G., Makhdoumi, Y., Rezaei Kalat, A., Jafarzadeh
Esfehani, R., Mirzaeian, S. Assessment of effective factors on prognosis of breast cancer
patients. ijogi, 2017; 19(39): 18-24.

34.Nishimura R, Osako T, Okumura Y, Hayashi M, Toyozumi Y, Arima N. Ki-67 as a
prognostic marker according to breast cancer subtype and a predictor of recurrence time in
primary breast cancer. Exp Ther Med 2010; 1(5): 747-54.

35.Yerushalmi R, Woods R, Ravdin PM, Hayes MM, Gelmon KA. Ki67 in breast cancer:
prognostic and predictive potential. Lancet Oncol 2010; 11(2): 174-83.

36.Meng X, Song S, Jiang ZF, Sun B, Wang T, Zhang S, Wu S. Receptor conversion in
metastatic breast cancer: a prognosticator of survival. Oncotarget. 2016 Nov 1;7(44):71887.
37.Saadatmand S, Bretveld R, Siesling S, Tilanus-Linthorst MMA. Influence of tumour stage
at breast cancer detection on survival in modern times: Population based study in 173 797
patients. BMJ 2015; 351.

38.Rakha EA, El-Sayed ME, Green AR, Lee AH, Robertson JF, Ellis 10. Prognostic markers
in triple-negative breast cancer. Cancer. 2007;109(1):25-32.

39.Ren Y, Black DM, Mittendorf EA, Liu P, Li X, Du XL, et al. Crossover Effects of Estrogen
Receptor Status on Breast Cancer-Specific Hazard Rates by Age and Race. PloS One.
2014;9(10):e110281.

€00 (539 3T /7 S g Camyy 8)93 7 9Bws)S (b el olGilsils (alc alas


http://dx.doi.org/10.52547/sjku.26.6.38
http://sjku.muk.ac.ir/article-1-5426-en.html
http://www.tcpdf.org

