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Abstract

Introduction: In analyzing time-to-event data, it is frequent that a proportion
of individuals will never experience the event of interest. Using the cured
models instead of standard ones for survival analysis will result in accurate
estimates for predicting survival time. This study aimed to estimate the effect
of potential risk factors on long-term and short-term survival of breast cancer
patients.

Methods: The study included 770 women diagnosed with early-stage breast
cancer and treated with either breast conserving therapy or modified radical
mastectomy with post-surgical radiation between 2005 and 2015. All study
participants were followed up until September 2022. The review of the medical
records of these patients was carried out at Shahid Sadoughi Hospital and the
Ramazan Zadeh Radiotherapy Center in Yazd. Kaplan-Meier method was used
to estimate disease-free survival and distant metastatic-free survival rates.
Distant metastasis and prognostic factors were modeled by Cox proportional
hazards and Semiparametric Mixture Cure models. Data analysis was done by
Rstudio software.

Results: In this study, 218(28.3%) patients died, and metastasis occurred in
198(25.7%) patients until the end of the follow-up period. Based on the
univariable and multivariable Semiparametric Mixture Cure model, the stage of
disease was significant, and the risk of short-term distant metastatic-free
survival for patients with stage llla was 2.7 times higher than patients with
stage | and Il of disease through multivariable Semiparametric Mixture Cure
model.

Conclusion: The Semiparametric Mixture Cure model could estimate the long-
term and short-term distant metastatic-free survival based on prognostic
factors.

Keywords
Survival Analysis, Breast Neoplasms, Neoplasm Metastasis, Cured Models, Modified

Mastectomy, Breast Conservation Therapy

Copyright © 2023 Fallah et al. Published by Breast Cancer Recearch Center, ACECR

This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
BT | icense (https://creativecommons.org/licenses/by-nc/4.0/ ) Non-commercial uses of the

work are permitted, provided the original work is properly cited.


https://creativecommons.org/licenses/by-nc/4.0/
mailto:f.shamsi@ssu.ac.ir
http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

16(3):80-94

Introduction

The most frequent complications following
breast cancer procedures, such as mastectomy
or lumpectomy, are the development of distant
metastasis (DM) or local/regional recurrence
(LR/RR). According to some studies, a
proportion of patients would never experience
these events based on different predictors (1).
In order to appropriately estimate of patients’
survival time, cure models have been extended
to take this heterogeneity into account (2). This
study attempted to determine the impact of
potential risk factors on breast cancer patient’s
long-term and short-term survival.

Materials & Methods

The early-stage breast cancer women treated
between 2005 and 2015 with modified radical
mastectomy (MRM) or breast conservative
therapy (BCT) and post-operative radiotherapy
were monitored until September 2022. All
patients were older than 18 years old, and
Shahid Sadoughi Hospital and the Ramazan
zadeh Radiotherapy Center in Yazd provided
their medical data. The overall survival and
distant metastatic-free survival (DMFS) rates
were estimated using the Kaplan-Meier
technique. Cox proportional hazard and
semiparametric mixture cure models were used
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to determine the effect of prognostic factors on
DMFS rates. R software was used for data
analysis.

Results

In total, 770 breast cancer patients with a mean
age of 48.14+11.08 years were studied, of
whom218 patients (28.3%) died, and 198
patients (25.7%) extended metastasis until the
end of the follow-up period. The univariable
Cox regression analysis based on DMFS time
revealed that patients younger than 35 years
old at surgery time, treated with MRM surgery,
with higher stage of disease (ll1a), with tumor
size larger than 5¢cm, with involvement lymph
nodes, and not using post-surgery radiotherapy
had the significant hazard ratio of 1.79(1.26-
2.56), 1.66(1.21-2.27), 2.49(1.5-4.13),
1.66(1.00-2.76), 2.28(1.44-3.61), and
5.03(3.24-7.79), respectively. According to
multivariable Cox regression analysis, stage
Illa of the disease was meaningful (p= 0.03),
and MRM surgery was moderately significant
(p= 0.08). The Kaplan-Meier estimation of
overall survival and DMFS represented a
plateau area at the end of the curve after 150
months, indicating that cure models should be
used for data analysis rather than the Cox
proportional hazard model.
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Figure 1-A: Kaplan-Meier estimation of overall survival of women with early-stage breast cancer,
1-B: Kaplan-Meier estimation of distant metastasis free-survival of women with early-stage breast cancer.

mixture cure model. In breast cancer patients,
stage Illa had a substantial impact on short-
term DMFS time, and BCT surgery had 70%
greater odds of long-term DMFS time.

The hazard ratio of three significant prognostic
variables on the short-term estimation of
DMFS time and the odds of these variables on
the long-term estimation of DMFS time (odds
ratio) were estimated using a semiparametric
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Table 1: The short-term and long-term estimation of DMFS in early-stage of breast cancer patients

Variable Short-term survival Long-term survival
HR, (95% CI) P- Value OR (95%Cl) P-value
Age at surgery time  <35yearsold  0.60 (0.13-1.09) 0.3 0.31 (0.26- 0.4) 0.08
>35yearsold  reference reference
Type of surgery MRM 0.64 (0.11-1.17) 04 0.35(0.3-0.43) 0.03
BCT reference reference
Stage of disease Ll reference reference
Illa 2.67 (0.23-3.11) 0.02 1.04 (0.69-2.04) 0.93
Discussion Conclusion

In this study, age less than 35 at surgery time,
MRM surgery, stage (llla) of breast cancer,
tumor size larger than 5cm, involvement
lymph nodes, and not receiving post-surgery
radiotherapy were significant in univariable
cox regression, and in multivariable Cox
regression, stage Illa of breast cancer and
MRM surgery were significant. Another study
found that the patient’s age at surgery time,
advanced breast cancer, the number of lymph
nodes affected, ki67 greater than 15, and MRM
surgery all increased the risk of metastasis,
especiallyin cases of bone metastasis (3, 4).
According to the result of the semiparametric
cure model, stage Illa breast cancer could raise
the risk of metastasis 2.67 times in terms of
sort-time DMFS time, while BCT treatment
increased the odds of long-term DMFS time by
65% in comparison to MRM surgery. In a
study in Rafsanjan, stage Il and Ill breast
cancer had a significant effect on long-term
survival, and the type of surgery significantly
increased the risk of death in a mixture cure
model (5). Larger tumor size and
chemotherapy  treatment increased the
likelihood of death in the short term, while
higher BMI, lymph node involvement, and
hormone therapy significantly increased
patients’ long-term survival in different studies
of breast cancer patients using the mixture cure
model (6).

Using cure models in breast cancer patients
through various procedure estimation appears
to have the potential to disclose the true impact
of each covariate on both short- and long-term
survival. Therefore, it is advised to start
evaluating the impact of numerous covariates
on overall survival or DMFS time through
various types of cure models rather than
traditional survival methods.

Stage Illa breast cancer had a considerable
impact on short-term DMFS time and can be
regarded as the primary cause of distant
metastasis. Additionally, patients undergoing
the BCT procedure had significantly long-term
DMFS times than patients undergoing the
MRM surgery.

References

1. Giaquinto AN, Sung H, Miller KD, Kramer
JL, Newman LA, Minihan A, et al. Breast
cancer statistics, 2022. CA: a cancer journal
for clinicians. 2022;72(6):524-41.

2. Felizzi F, Paracha N, Pdéhlmann J, Ray J.
Mixture cure models in oncology: a tutorial
and  practical  guidance.  Pharmaco
Economics-Open. 2021;5:143-55.

3. Xiong Z, Deng G, Huang X, Li X, Xie X,
Wang J, et al. Bone metastasis pattern in
initial metastatic  breast cancer: a
population-based study. Cancer
management and research. 2018;10:287-95.

4. Shamsi F, Baghestani AR, Akhavan A,
Bastani P. The role of age on distant
recurrence after breast conservative therapy
vs. modified radical mastectomy among
Iranian patients with early stage of breast
cancer. WCRJ. 2020;7:e1673.

5. Jahani S, Hoseini M, Pourhamidi R, Askari
M, Moslemi A. Determining the factors
affecting long-term and short-term survival
of breast cancer patients in rafsanjan using
a mixture cure model. Journal of Research
in Health Sciences. 2021;21(2):e00516.

6. Fendereski A, Hajizadeh E, Haghighat S,
Rasekhi A. Evaluation of Factors Related to
Short-Term and Long-Term Survival of
Breast Cancer Patients by Mixture Cure
Model. Iranian Journal of Breast Diseases.
2022;15(1):4-17.

16(3):80-94


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

gyl
Hmlin 30y G Dtoukily g Wo 0lgS 5Ly g1 yigo Jolgs (b3
Joro 31 00l b (sl Gl g 5395 A 50 b O slowd 38 Cuwd 599

Qe ABLL (g ol )y 4

S Sl pasly T Gl lony pigas (5 ynr Jlozr o3l M s (| 5 26 00l
TQ*M oloy 9

«;“’)‘ Hl‘ ollils ‘WL’% oasiislo ‘6)5%’“"“‘ b} )L"] °9)§ ‘&“%})L"T ""j‘)‘ s“u)K 65?"1*3‘°\
Olnl eop o (Syve wed

pole olEails (utligs 0uSails ¢ ghalgmennl g Lol 09,5 codls slaosls (gjldite wlidizs S o'
Olnl w5 o (Sgvo wped (S5

Ol 03 05 By sl (S pole olSils 135 (Fgronngd Sl o o 095

Olnl epen egetin (S pole wmly (ol ST olSils wagpie (ot YV (i loms o252 035"
ekl (S pole oKl w3 Bgosntd Slimslont (SIS 03,5 il Slikox g Anug 5y

Olpl e @y B

o>

3
s 5 ie 1y el 5 ee slas ) asllas 5y90 sbadiges 51 ciens o5 cliy sbvesls Jdod o idoude
Fye Jalse (o) aalllae ol Baa digh oo 43 LS p0 aLlAd sladises plgie 4 g o) aalysy
3leolawl b liag s s 4 Mo ol jlows 5o jliwlie ooz, b S obigS 9 aeasds sliy Kk 5

sl 009y aiee] atdblad (s el )b 4 Jou

FFe 2o g gl by aesedd L () YV K0 aidS &S aalllae ol 5 1igm) st P9
VWAF B OYAY Jlo 5 (BCT) liey Liis b oloys b s (MRM) ous 2ol ogiSinls sla o>l >
5 Sovosntd pliwlon 3Pl 5y 50 Glhlen odigy 5l ead (x5l pezr SNl wloads pus)
VPN st 0LL U plhles Sl Cundg g sliulio slas; 5 ol o5 eoliilas; Sleydgisn 55,0
s Jow 9 COX fyguw S, ple =Dl Jloges wolitnl 8,90 (s el sla g, ol oo aseive

sl o plowl R-4.3.1 3815 51 ooliczasl b Wnools oo 5 039y azesl azillads o 2ol s

YOI,V AN 5 Sss (YA 15 VI s ySs 0y30 bl b ollons ples 5l aalllas ol o sloazsly
al> 5o 0 yuiie Wiz g 0pkie ST aiSual ablid (g mall 4 Joe jo a0 S a4y ) lielie olas,
My i iz ] €S5S (5 el e e 53 a2 Lol ke 0 ot Gl 4 ot
syl Mgl alo o b sl e VIV o yloms 11l o )0 o lae (sl slinlio ol 1o s olisS]
el 00

Ly stk olas)  Jige sloyiie 51 Wlg oo atseel aidlblad (gl 4l Jas 158 a2t
S 0590 cmlie B0 L e oligS g e il 2ldy dlore

ol agiStals ¢ adblad sl Jow ooy slimlin (ol Uy cclis Julow g0l slooly
Ol B> b ey ot

ke dloxe
Oy Gl slasyle
VE-YEVT(Y): A—ag

VECY/-OYY s byl G,
VEOY/ YA by gyl

o okimns g3 °
f.shamsi@ssu.ac.ir

VP(Y): A--AF


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

b solom 358 b S p0) Slais g0 elig 9wl oo St
b azs )0 S god a5 aslllas 0LL U 1) Glisbe
Sl sy clapleg ol o o a5 Kesl (claxsl>
sl 6)‘*‘] Sy, 5l (o (0) et 5y, W)l
5 S ks 4l clo Joo Wools g5 oyl b
sl jloges (59, 5 Joe (nl (992 ceslie arseis sl
D)3ty jeo ~ L loged Couly o el ST
s i lgiee Wik col Jlyen mhae SO
Jelos 3 labinl o Jas sy (rbin (n Sl adlblas
(D) s <o
b ls w5l elgil sosls Jdos o adllads sl o
Cond &5 oy Sliwgp (9> by Gl S
oy sl boolA b el b assblass Glilews 51 s)lycne
hloss 55T g o ooliiol 03,18 sk A oo
4,25 1) S5 3,50 3lad; 5558 oy 3590 Sladiges b
g ot auiS | anllis b eyl claaiges sl 4 oS
Tonead iy gy o 5 el yp Oley S
3sln Ol adllad lodue ;5 &5 95800 iy
Gl SaeVsb sl p See Jelse g peal B3 Conns
5 Ollem plo 4 S5 lp a5 05 alabid 1) ol
3 mize 0,0 (6 ke Coenl ldls alla yioren
sy Loy 5 380 951 sl Ol alls sla o
Sy Sl g Wyl SawelisS sy aS i ol 3
5 08 eolamad Sl cnl gl @S 2 Sse Jelse
oS st ladiges b o lans chains L3l b s oyl
Olej 9 03,8 a1y Hlai 9,50 Sz (aghy obL G
Ao SaedlisS ey gy e 50 kil sy 959
(F)ogis oo a8 5

as sla e 5 s bl 09,5 55 @ aiblas sl
Syl €BLlas Jos igd e Gamand (el

! Cured

2 Long-term survival

® parametric Cure Rate Models (PCR)

* Semiparametric Cure Rate Models (SPCR)

ol iy S jlow soke almo | o)y San 5 i M °,-°U°

dodilo
0b5 om0 &l Gl (o9 Olgreds by Gl
Jolis 1y b5 o 50 Sl s 51 5 pe o0 VO/D ¢
2 ele Séyiy o 4 3l Glale ;5 (V) S9b o0
Feelal glagloys g gl yu (w)39) (acsels ase;
3oz (b 4 e hlow 51 (S5 S Olilon
39 WS oo s | sliulie by by Sl S e
i e asbled Plhol b Glhles 51 cod (pl ass
(V) gl oo 423 )T

3l S deligy G o8y U addllas 4 095 Sloj alold
bl eliy glaosls Jlod g 45205 )3 s sl e
@ el olem S iy Ojgon Blgee welingy
aillan 35 iy Fpn by e 2 056 sileys
5 oley 4 gl Jliol dagin poeli slaesls
Gy U by it Jabe by s Jose Lol
SSU glo ay Cdpiay 5 sl loj et Loy SG @
Sy50 deling a5 olddiges 4y sliy sloosls jo (V) o)ls
Ngd 5 anlllae 51 (Ldo a4 by 5 0SS o 1) s
gl glol 0gd o 48T o Hguile Slaslie
2 oaadlas (bL B o oS Sl ol 5l jemile
dolicg Sl ice 5l jemile WSS @20 1) weliny Jdo
ol 5 400 &5 alllas 5,5 5 b 5,5 sl L5 550
Soj ol Ko 3 1y 5 3,50 el 0,8 ST sl el
Oyl €55 (5 qmly g oo i pS WISC 42 (ere
(F) ol cely 5l gumiles
5 el ol lahy, jo (owlol (58 i
Sialsdl b aS sl ol sl slaosls Ll (gl Lt
55 el s yee waling ohad, Jlas! adllas ol
LS e o B ol (a8l aslllas o oonsS &5 )%
5 s Sep adllas o ol des Ko Jlea
4,25 adllas Loy LL B g yad a1y Hai 090 alinyg
oFen oy Slalllae 5l an 4o bl (F) 5,5 aislys
9 Aasedd 0 (Kb St b gz S B og

ol 3l 51 s sl Sldllas 51 Sy 50 gl oy

VF(F): Ae-a¥


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

Sady B cenidy 3 @ obgS sl 1 g0 Jolge 3!

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

VP A-A¥

Jeo 5 Sy bogs )l oyl sl amillas
&S ol 5l adblas ol s addlas gl VAFQ
59 3l adlas cpl jo ol colaul Wog leys o
5 o oolatuwl dsive ol Bl S o slp oy S
ailosls Fewly Gloys 4 aS Slhlew lp ol s S
Loy Jae pl o Jlo 4w Q) o ad s i o
odne (lbyw 5l adllad hlew 655 2 &S 5 O3S 2
(V) b eols o
asblas Joo olge a4 a5 Ll lawgs oo &l Jow o
50 (Qntiace) aidlslads ol 81 77 04l co anslisy o sl
yo ansblas ol8l cos (1- /) g adllas 0,90 Como
Cane plos sl SO Ll a5 canl ous w8 5 L

sl 00l (g o5 (V) dolee O jao @

P(T >1t) = S(t) = 7S, (t) + (1— 7)S, (t) = 7S, (t) + (L— )

i h(t| X
A oyl s (1)

QOY) 098 g0 Gy p2i (V) aolre &g g

s alb Oyse Gl o il

h(t|X)=h0(t)exp(Zp:,Bixi) t>0  (¥) ol

(F) dolre &0 4y datins

exp(f; Zp:xi)
Su (t) = Su (t |X) = SuO (t) i1

8,8 b o b aseal andblad Jow o 4 gl iy yas

oty &b Glige (PH) (o bt 53 2o

(F) adolzo

oS gy |y B Sy e
Soye Sl gl e pleicaw,s ml gl eslaal Lo
Olyloss o 0bigS g aeails sldy 1) oKy sl e
FRERUNCIN I E RO
5O Do oligS g o iy sl avglie axlllas ol plol
OgemyS ) 3l eslitul b Gliay by 4 Me ol Lo

ol el ailblas gty 4t Jow 5 SIS

! Proportional Hazards

anol> sl adblads glo Jow ;0 (V) Wgd co pumds
328 Glilew el LSas (Real (Lo 05,5 95 )
(@b las ol 8l) siws poul S35 g0 deliny Slas, Ll
S50 daliey Slad ) ply jo pesl sSomn a5 e 5
Bags 1y Lol sl olas ) anllas (LU B g amsly s
&35 @ el e aBllid slaae o (0) w5 s
&S gme cpl @ il ol dnal> o8l IS sl e
Loj el aalezs ) jlade bl (et m598 @b jlade
Olime aalez cpl ;0 0,1 3525 axel> ;o adllads of 3
Sl e (G Hlade b rens mje @bl B
asblas glo Jow 3l oolaiwl s co olas 1) adblas
3 lailiwl asblas Jow olgieds g Conl 5 glote anseel

(A) 29 oo ALl

(1) doleo

15 s Sl3l oy ol ol olge 0 (i us

O Q)b w5 L
Jbo 5o b dgl WS s pel)l des Sgaw S5 Joe
Gt by o b3 05l sl ST Lamgs VAYY

X =(X11X21---|Xp) /""7 6[_@ ".,, L} .))é ASJ‘

U asdllae g9, Sloy alols ¢ T ley (V) 0 iy ye5
Jloiml a5 095 o0 b )5 Hlas jo a5 o 90 deliny olas,
Sl os salgs awlbe adlas 05 0 ol P(T < t)
2 Ay e e Sy addllas 9550 ol pled (ol
SS Faw Sy Je 09d Sod a8 9 90 walivg 4,25
T ol sbord @358 g0 @ S (oo Sl 0 pitie
e a3 0505 (6l Xi gy jeiie polie e

h(t|x) = h, (t) exp(8x,) t=0 (1) dolee

s A4S Cewl o Sl bl EXP(B) oY) doles o

e Sin lojize Juls X =(X,%,,:X,)


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

Voax,o blde 0 il oo 0l oS Jlaw g dlen
el Ll s 5, 5 la sl (35 Joyi sainsls
Loy ol Jobo cpign Sy a5 KiB7 e (VF)
Gl Gy ladshe s Ceyu ol l38
S slaoogi oaums Lii VO 515YL Jlade ¢ b oo
s (ER) i9,ml slhoas cil,o el Spsss
ez Sl Wil oy cute o5 PR) (9550059
Her2 (,.55g 5 5 sl Ye ()lhlos sl (Glojs (130592
Sl Qliny 8L sla ol 5l 2,15 50wl eanl8l Sy
slade 1YL lade b by Slosw slagbe oS
odiad lid 5 Wigdge ALl Cutte (g n cnl Jbey
Sobom o0 Fpey 5 Sl ool @y ol
oLl b e Ol b Spe Jolds a5 o Camdg .ol
Obey 53 bl Slas) (izmes g Sl 61K Ol
b sl sl loy G el ool s e (6 X0
ond Gy Jlem x5 Ol OLL U L (S
S obey ©yge a4 jlalie olaz) b lej raizmen g Canl
Ome o Sblie 0l paris B B (2 )b
35 D aneS Lug adlas ol sl ceul oud
Sl o Fsie awd (S psle olSals rags,

el 00 0sls IR.SUU.SPH.REC.1400.048
oo =M Jloged 5l eolasl b 6)5]&"-?' 3 ools
5 @ opste Wz g opiie ST SU g S
5 Do (FYsb sliy 35505 (een (gl G 0B el
ad Joe 5l iy slepite cay SuaslsS
o sl el o oolitl sl axdblads (s el b
Gbaiy s R-43.1 J5las 5l b lsgas e, 5 ool
(V0) Cenl o0 osliwl Smeurey CoxPh KmSurv
odls 48,5 a5 0 70 lagyge;l pled 5o (510 ire s

Lasl
Oy 2hd aseis L o) Ve oS addlas opl o
L s MRM >l cos \YAF BYAY Jlo 5l ol

S u‘)‘.w e L)»i’l.&a@ ol 00U )y BCT

b g, 9 dlge
osds Aol iy ol alsd aiis b o) VY-
£ OYAF o B AYAT Jlo 5 ohlan ol o
S S oS g 03,5 anxlie o (Bgdo s liw Lo
L s (MRM) AW C)Lo\ ‘599,&..,..4[.@ ‘5>|)_? &‘54‘
ohlos bl 485 15 (BCT) pliey Liis L oloyo
I oolons al o 5 ads) (cazrld 55055 b oy o Do
Sl odgn elely gl cnl sln ks )ee Sl
5 SBove byl il Gism e Oliles oad
b ohlem rfn 5 ol 00ly lae, Gloydgin 5550
A g i aarla VF) Jlo s ol
ol 00l plxl jloss SO Az 0 pledl L g 0e5 L il
logs i gl axlla 51 a8l oSl b bosigy
Olye 4 Sl o o hlew 5 jliulie welo (e
S Sl e Wad Sl o il

Aol 4,8 a1 ool el sladiged leie 4
Sl el addlae ul 5o gy 2 9590 (Sl i
ol ogiSinle Jold a5 Jas g5 (lyz oboj 4o
@ Slbyw ooy cuily ) BCT ol Lis L oloy
slans Al po iy 5 (Bl Wl 2L 5| e ol o
o)'Lle GMQQL{;} T a5 sl TNM W d.:Lwl).J
pae b og>g M 3Yﬁf)o Golad sag slaws N ‘\)5A9§
3 Gobow alm e B ulul s ol | liulie Se2g
Sl ol al>ye 3 YL 5 35800 43S
005."' GMI-HA} uﬁl.t 4> ,0 (\Y‘) Cnl L;)Lc.u 0092 )JI""‘DB
e Ve Sidsl slajbee oluly f@ua)“’

Jly Ojgots ladslo) 4,0 Wgd oo (GObpamdl

! Tumor Size

2 Lymphovascular Invasion
® Distant Metastasis

* Histologic Grade

ol iy S jlow soke almo | o)y San 5 i M °,-°U°

VF(F): Ae-a¥


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

Sady B cenidy 3 @ obgS sl 1 g0 Jolge 3!

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

VP A-A¥

oz Jlo YO 5l aS (w sal oty b 4y az g3
0 5l 55,5 sses ple dlla g ley al> e MRM
@lissl, poe g Gslad sad x5, e sl
sk |y sllie slad, s Jlat ol 4 plus 2
s ozen Jeaz cpl jo wlesls iulial gl e
Lostube shas; p pljes Ojpa bpiie oo
oals ools lis alfuis WS eww )5, 5l eolaxul
sl 00 3 ixe (6 lons Al yo Sl ol 45 A e
S ele N 550 solad sus slows g jge45 03Il pxte
Al o erie Lo g 0ads Jae 3)ly (adee S 0o (e
AB 5o Jae 0 0gdice iy Ll el oS (6 le
Sl oals a8

Slas, b Basaly 5 obisS le; eSile ¥ Jsaz 4o
ol 0st @) addllas oloyine soled (ol stlis
Jlo YO 5les ol 31 o sliskie dlaz, b ley uSilee
JLe VY sga JLu YO YL ol 8l o o JLu) Y sgas o
Sz, B oley ow el o el ool Caws @
Sww Sls MRM g BCT (21> g5 50 50 jliulio
5o bl slas, U by oSl cclls 0929 (oS
e b ol 3l el 0355 5V s ylars 1 al yo b 5l Lo
5l wuie PROGER Her2 5 10 e ki67
B oley ol azisly (6,58 jlinlie ooz, b ole;
Ohlew 5 @lpgsl, cov hlen @l st slaz,
Lol 00gs i Yol gloyo cend S

b oles » iy slapste 1 izmen Joozr cal)o
5 (S olisS sl 5 oo shs) HR L jlibio ol
ol 00 oyl (Bawasls sla) OR L Sdblads il
Gae oligS sl ol Lasuive odel Caws 4 bl
Goloz ¥ oal> e 0 plilesy gl jlislie slaz) las
s> ies g Swl Vo> pe o Gl 2lRVA
Pl VIV 0g05 ¥ dl> e 0 o)l ol jlslis ooz,
Sl 009 Y Al 0 50 ) lews

5 >l e (Pl om e aw J1 Y Jgu o

Sz, B gley p by e Sypoh G)lew al>ye

AO ain g VY 4SS L JW FANT £ 1Y/ A asdlas
25 VA g 00,5 Digd (o, 0YAY) L YA &5 Ll
ol Sl anmily jliwle jaois (as, YO/Y)
035 (JLV ¥ s Suo3) ole VFP/AY £ VT Ly <l
VOO/AY £ YN T jlislie slos, B oley uKilee 5 o]
30 Ohlew 6% Hloj B aieS .l sael Caws 4
5 wle YV 6,50 oloy i 5 oo ) aslllas
o3 AYNVA £ FYIXY ol 6,50 ol Sae Sk
R

et ot ) iy ol e Va3
Sl b R )51y ol (o 3590 Sl ice
YOy 5l 5eS (CVYIY) 525 A0 Jlows YV 51l ous
3ga> o8l Ll gl sld ley Sl a8 ails Lo
035 Jlw VY 090> Jlo YO (oYL ol,8l 6l g JLAY
EYVO sl I a0 jo e <l Sl .ol
30 bl eliy log (uSls 51 a8 ael Caws 4 VEV/YY
y9095 o3l b phlews yo cwl gz A g | al> o
Sald 39 (652550 o Olilem 5 el Yl S
Ki67 Jlaie b o les conl 0090 YL <l o) puSileo
L ohlom 5 wio 63Vl iy Sile (sl 10 j1yaS
L ohlew 5 yeS el loy (Sl slls oo Her2
eSiln iy 63V iy ey el e ER
B Slis ity 5 ceta PR L il o <l oloj
G Cond glygely cou hlen jo il oy
AW Ll plej eNle plFsdl, Ga Ollen
Cel 55 oy gand 5 ol 3 VL gz 1B
el 03 o <l e (eSiln i3

ooy 9 <l jlages mhaw (g ANV loges 4 azgs b
Cewl 00l lgad olo 1O+ dgaz 5l oy jliwlie dlas, b
or 0590 Ohlem )0 (SBLLS Cos oaims (las &5
aw

$iny Sl yiie I oS slas &35 0500 Y gz o
booyuiite S5 SIS (g )5y 5l ooliinl b (o) 2 9550
Lol oo &l bl slas, U fley (28,5 s jo


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

ol iy S jlow soke almo | o)y San 5 i M °,-°U°

ils eizmen el Ys) als e 4o hles pl YIO sad ole OR L Susbles Jlusl 5 HR L bl
e ysb 4 MRM o> cou ol lew Suiblass o S olisS sl onds all @ls 4y azgr b ool
e 055 BCT o> b o ylows 51 a8 sl 3 G e ¥ a5 hlews el stiwbie slas

(590 kel (3w jlow 43 000SS Az o by (3l s 49 Do (3§ 3O oy 2 590 (S e e el (o uSSlie 1Y Jgu

ox.
(obo) Wy 4o (1) wed (1) slaxs JueT
VEAISS £ AFO XIS (Y0 <vo >l o
VOSNY £ YN0 (YVIVAY APV >Yo
VEO/AY £ Y/A AAZANTN (FYIVFAY MRM o g5
VYA/VY £ F/EY AT (YFIMYAY BCT
VOFIVA £ oY (V)Y - OEIANY I & obow Al o
VEVIVY £ ¥/VO (YO -4 (QV/Y)FYF Il ( stage)
VWYVA £ £ (F+1)HAD (YAVY Ia
\SYI5 £ B/5 (VA/F)YA (Y- 1O £ T<v
VOSIAQ £ YIVE (YVIAYS FHHFOT O<T<Y T J5es8 ojlail
VESIO5 £ AIVE XYIVOYE OOV Y- >0
VOAIYY £ FIvE (VN)Ys (YAIEY Y - NO N o550 ol sué slaws
YFA/AQ £ 1749 FYIHIVVS (OFI)EN & N1
VEVYY EANE WINE! OOHNY N2*
VOF/YA £ 0/04 (YVO)YY (FEON D <\ Ki67
VEA/SS £ FIAT (YEI5)F8 DO/ AY >0
VO4/4F £ /-7 (YOITIRY (FOIN)YFA T HER2
VELYY £ O VO (YEIV)Vap RN
VOV« oY £ O (YVIA)S - (VEIMYF e ER
VOO/S5 £ F/- ¥ FYINNY FOINE-F Carde
VOOIY £ B/ 0 YY)V (F-IMYOY e PR
VOO/D £ FIYY (YYIMN-Y BAITIFEY Care
YYA/AS £ 4/0A KENN (VIV)OA 3 Grade
VOONY £ FIOA (YVIT)AQ CFYIO)NY S Y
VO IVY £ FIVE RATADIRL CFAIN)YE e
Ve VO E YV (YV)1ay (FIOYY RyIRe gl
INAERDS AR CIANAL o)l
AR ERALd YAQ/0)144 V)oY sl Sloyd (oot
VOF/A £ ¥/ XYY (AY/2)$2A o)l

VF(F): Ae-a¥


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

Sady B cenidy 3 @ obgS sl 1 g0 Jolge 3!

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

VP A-A¥

4 oS axzrl po iy o puw 4 Mo (35 50 jLimwliio Sy U ylo) 3 (omy 2 0590 U e i yhas 331 5 ¥ Jgur
Az g0 pmiio ST W Ggam )5 5 eolistwll 332 (Bguuo el (gl sLowy

P-value HR, 95% CI P-value HR, 95% CI
NARYY VIVY (+IAP -YI5Y) ofee VYAV Y=Y 5/05) <ro > o
ref ref >Y0
<[+ AY VIFY (+/AYY -Y/AY) [++ VISFE (L IY-YVIYY) MRM Jos g5
ref ref BCT
ref Nl ref ' S o al> 5o
NARN VIEA (-2 -Y/FY) l ( stage)
-[+Y0 YISO (\-# -0IFY) <o YIFQ (VD -\ Y) Ila
Ia
ref T<Y
./eq VEY (VY -YNY) A<T<Y T 5095 o3l
<[+ FA VIEE (V¥ -YIVS) T>0
ref NO ol sag olows
o+ ¥ VIVE (VA -Y/0Y) N1 N .5,
<efoe YIYA (VEE -YI8Y) N2
ref ref <1 Ki67
-[FY VIVY (- IVE =Y/ Y) - IVY VA (159 -V /89) >0
“IYVE SIYN CIFA SV -I¥ Y (1Y SANY) ik HER2
ref ref e
- 1oy SIVY (YT SVIVE) AT SINY (+10F =V/- 1) T ER
ref ref Coe
- /% SIYCIYYY -V/OA) n-¥ SIVE (<100 -V 0) I PR
ref ref Coe
ref ref \
JIYF VY (VY YY) Y Grade
- [FY VIS (- IV -YIYD) Y
<ofee) O/+¥ (YIVE -YIV]) 3l <yl
ref ref sl
IASA Vq (/YA YY) Nire VIYE (- IYO =YV Y) 3l Sloyd (oot
ref ref syl



http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

ol iy S jlow soke almo | o)y San 5 i M °,-°U°

G ol and Al Jow 31 ool b oiey (b puiko (o yas 5591 1 g jlwlio 3las ) B (ylo crSlio (et 1Y Jouor
3 (B9 It (yliww slows 4 0SS Axarl po by b o 49 Sine (63 53 0 udite ST aisel

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

oo wily (gl oo oligs sl U oloy ol | ()jbimbio i
P-value | OR,95%CI | P-value | HR, 95% CI Sianlin Sl
Y IEAY -I5f <IYAY Ve e £ /Y (F) YA <to >y o
(I¥EY - IVF) GIYEY= YY)
ref ref VOB E VYA | (YIS >Y
Y -1oVY AT VENF VEAIRY £ ¥/ VEF MRM o g5
(-IEYY = < YY) (+/AYF- /A A) (Ya/%)
ref ref VEA/QY £ F/40 AN BCT
ref ref VOFIOY £ OIVF (\Y)H1a I & sbos al> 1o
- /Y SIVY /¥ VIADY VOUAMY EFF | (YYIY Y I ( stage)
C+100-V/+Y) O100- YY)
NAdi AIVED [+ YIYYY VWA/SY £ VT (FFHVY Ia
C-IDA= V[ ) (VA -$- YIO8A)
VSV £ B/0F (Y+)va T<v
VOOIYE £ ¥/- 4 TEMA | o<T<y | T ooy esld
VO[3 £ AIFY (AT 0
YOS/ £ F/04 OYN)YS 20 olaas
VOY/EY £ FIY (YVANNS ) 2555 slad
VESNVA £ AP (YFITA R N
V0 /AY £ O/V (YYIV)YE <10 Ki67
VEQ/- ) £ O (Y§/5)88 >\0
VOVIVA % §/¥Y (YEV) i HER2
\YAAY £ o/8F (YAIP)DF Sl
VOFIO £ OIXY (YY/V)F4 i ER
e &R (YAIY) YV E Coe
VEAIVE £ BN (YY/0)0Y ik PR
VEAVY £ F/5F (YA -8 Coe
ref VEYIAE £\ < [PA (YYENY )
-NA YISVE <Y VI6AY VO¥/04 £ FIA (YEIVIAY Y
(-V/5F - +IAR) O/ VE- YNV A) Grade
“IAY VAN YA - IDFY VOF/A0 £ TV (YOIMAT ¥
CIVF - YIYS) (+1+¥ = \/[-3%)
VYO ENYYY | (YYIVOVER Y s,
VEYOEYNO | BYINYY sl
WY E VA | (YOS sl Sleyd (oo
VOPNY EXIYA | (YIS Sl

VF(F): Ae-a¥


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

Sady B cenidy 3 @ obgS sl 1 g0 Jolge 3!

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

VP A-A¥

sl (5 ol sl 4Bl Jono 31 oLl b 98y (U putiio (oo ylas 8,59 2 g jLiwlio Slus ) B o (ufilo cyun F Jgar
O3 (B9u0 el (sl slouy 4y 00SSS Azl o (gl b s 4 Sio ) 50 0 o

e iy sl G oligs gl ki
P-value OR, 95% CI P-value HR, 95% CI
<+ AA SIYNY (1Y 5 o IF) .Y (JFeF (Y 5 V) < S JESe
ref ref >Y0
oY SIYOD (/Y 4 +/FY) -/f SIFE AN g VY MRM Jos g5
ref ref ref BCT
ref ref ref Il al> e
-/aY VEY (41999 5 Y/ F) -l-Y YIPVY (VY 5 YY) lla AT o

slaz, uils 78Y o, b a4 BCT 4 cas
el 00l iol38l sl

slass AT Jlo o ol)Kae 5 9,8 codde dslllas o
a4 oaiS Al gl b 4 e 5 VWYY
5 ATAY Slogle (b ol i AL ol o
2 Sblie Gop n Fge Jelse g wad (pw)pn VYAZ
S Jae l eslaal Lol glbyw ol les
Her2 . s ,low al> o 0yt SO Cdl> j0 a5 0l sy
adlas jo cel oals o Jxe ;550 (golad 0,5 olawi g
opsin S Jae oolatul b gl dl> e L ol
5 kol slas, jo asewl auibles g elb as
ool 03y Fge Gl gy w4 axg e lhles
0,8 goade adllae yo opxiediz Sl 0 uen
5! cMTMJQ@LﬁbJo&)‘Q‘S@Lg)LAﬁ al> o
adbles gl A oypsiedis Jow )l adlas o
AY) oLl oS gollas w—l

Slom FAD oy 4 VWA Lo jo oS L )G adllas o
GAYYA bl jo slaal jo oling ol 4 M
ol 4310 Ll jo slislie g ot Jelge g VYAA
3 Sl slass g 5 50 golad sad slaw e g
ol 1S Ghle (ul 5o Sbabie 590 59 Fee Jolse
wiz o et (2l Gl plb e 4 M ) odig

ot VAR BOYYE Glale b ols Sleys 555

e (nimee g Ol g8 pels Ol olbjpw
el Glez 500Uy om0 Ol 5l (SA6 e 5 Sy
Sh else Jdsar olpl 5o ol ol YL g5t
Jelse 5 syo)bass slapms 5l eslitul wile by
35 5,08 asly ool i e o s
e Jolge 51 (o Wl oo Bl (05095 i sl
s 08 il ol 3 Sl ol 5 il 5o
Ol 3l Ol Ol w5 @l Sl slassly
2 se 6l i anlllas cpl o sl jlaslio slas ) oo
Slas a4 azgi b (b 4y Mt (b5 (SLLaS
5 0SB bl At S Sl eslinal b sl
Lol 00wy ABu] atiblad gyl )l Al Joe
Slaz, b pley g sl ple DI Jloged (s lges
Ohlew s oaime lis wleVO0 5l o jlslie
a2l 5l e sl § S e olas 5l aisbles
S5 S g,y 5l eolainl bl Jlu VY sg0
hr g J YO e e i ot
O 5l 58,5 ey oslal dlla g ly d>,0 MRM
pas gV i 50 gelad sue olaw e le
obey a5 p o)l (Ge Sl el e ol ggl, Gleys
AlBais (ST w55 0 il azily jlube slas, b
2 a8 Shlew @ln sllie slaz) b ploj (oond Slas
g | a>pe j0 hlen 210V /0 Wog A g 1T al> e

| 41>JA )stsﬂ)to.g J.gl).g Y/t Jdlla 4.l.>JA 5o u‘)LM


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

Awiz 5 opiie SE Gsem S, 5 Pz £55 5 Solew
addllae pl )0 ol Caws 4 2l b aS wad o s
(YY) o)ls glsm o2

iy ol amillis o mell ad Jaw o dalllae ol 4o
£ 45 ool 0dd o ine golan Al pe wasolisS
I a> e 0 ohles gl sl ooz, B by Hhs
sl Gylony | al>yo 5o hlecy 2l VA (ke
Oble slp slwlie slas; Jlas wd sl Guizees
oo 5 hlas i YIY 050> (6kes 1A al> o o
dy gl alais asblad g ymel,b als Jow jo .l
M al> e jo hles 6ly jtalio s CaselsS
Gl Il g T al> o j0 liles 215 VIO 51 o (6 ke
b ohlen 5o oSuiblad Luld waeaddy ol o cul
Ol b phles 1S 650 sxe jsbas MRM (o1 1
ol 035 BCT

a VY b e oLKes 5 Sy asllas o
Saeatl 5 Do oligS i b bade Jelse (o
7553 o ol 4318y iy o Ve o
b 5 Bl oSl (Sl g5 sl sud
wlad Jloxot b Jalse lyim (Sloys (h9e)90 <l
s Lo anlllas 4o Lol winds lolid Sasaids o ol
o s Lol flai asSile ol £ i
y9095 o3l (S jaid addllas jo ol glols Ll
oed S8l pac g 5 A iy (ilen Al pe 35
s ohlent tesliss i b3 Jalse S ey
Gy e olisS el o (g lom Al ye yil> axlllas,s
ATY) o b g jbslin olas,

P Ayt aepe b ol ilen addllae (pl mls 4 4z b
Slas; a5 )3 (i sl £ S oligS ) Gl e
1545 Jb s (P= /Y (HR= YV ) aimsls jbwbie
LU oslan alye b (Suiblas il e SVsb
Gl adlae plxil pac biuogame 5l .cuilad (gl sxe
Sl aBllad syl 4l Jae 5l eslinul e

Sz, b oo Vb sl b SoeelisS sbiy 3,505 sl

ol iy S jlow soke almo | o)y San 5 i M °,-°U°

Hilie (sl 03,5 33 ot o sine peie g5 o o 5
Sl 009 w850 (golad o olawy liwle s g
s BCT (o> 5 50 m o5 Gl dmlin j0 (izmon
Shaslie a5 gl 3l Slgl 3 Bl eals plxil MRM
ol o)l o pixe g i MRM 69,5 o aisls
(V)

15 0l oo YL jo a5 )l 1S 9 XiONG axllas o
Ol 0 M ol la el oals bl Yo YY Lo o
O il goad oy VANV LYY ol (b oyl
ezl adgl b b i AYe) leg YEOV-Y
Slslie Gl sy 2 sl addllae (pl jo B0l asin
0als 5,559 Cawl o solazwl WSS Jow 5l lgseal
Golad sug sl g YL gilew al> 0 b ol a5
Olgzil jliwlin olaz ) (sl (6 5VL il ity 12550
olas pols adllas 5l sowl Cavoa s il atsls adsl
arg Og | slislie olad ) (il (g 5lery al> o a7 ols
5 XioNg aslllas zls b aS aoo oo iuljdl loys g5 4
(V) oyl callas o), Ken

slaz g #las by o Sen g Mechelen ¥ v+ Jls jo
pardS Gl Gy 4y e Lo OAVY slislis
woor y S e Yere B Ve Jlu sl oad cols
Ohlew ool yo sliwle olas; b ley (o ,50lieS ais,S
Ol cov a5 Her2 PR ER e mbo L
YV ol 815 wiog Slegygl 5

FEA a5 Y-V Jl o ohKan 5 gunds asdllas o
2 Sobemr 095 Al pe 50 a4 D Lo
IR soon 9 VT JIVe0 gl (booy b
oo opitn S5 ST G, b5 S
KIB7 « .5 50 (solad vag slawi «j9005 o3lail dla (o lews
Nz by 2 6l S Sl gilem az )0 5 10 Sl 5L
ol 5l edel Caws a4 s b oas wisls i ksl
WL o ,S ) s (wloly o)ls Slatren dslllas
s, B by p gloyer jsb & (2l g9 5
al> o oo plodil aslllas jo asciils o gme HiT jliwlie

VF(F): Ae-a¥


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

Sady B cenidy 3 @ obgS sl 1 g0 Jolge 3!

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

VP A-A¥

CA: a cancer journal for clinicians.
2021;71(3):209-49.

2. Maller RA, Zhou X. Survival analysis with
long-term survivors: Wiley; c1996.

3. Lee ET, Wang J. Statistical methods for
survival data analysis. Hoboken, New
Jersy: John Wiley & Sons; 2003.

4. Klein JP, Moeschberger ML. Survival
analysis: techniques for censored and
truncated data. New York: Springer; 2003.

5. Amico M, Van Keilegom I. Cure models in

survival analysis. Annual Review of
Statistics and Its Application. 2018;5:311-

42.
6. Felizzi F, Paracha N, P6hlmann J, Ray J.

Mixture cure models in oncology: a tutorial
and practical guidance.

PharmacoEconomics-Open. 2021;5:143-55.
7. Othus M, Barlogie B, LeBlanc ML,

Crowley JJ. Cure models as a useful
statistical tool for analyzing survival.

Clinical Cancer Research.
2012;18(14):3731-6.
8. Peng Y, Taylor JM. Cure models:

Taylor&Francis Group; 2014. 113-34 .

9. Boag JW. Maximum likelihood estimates
of the proportion of patients cured by
cancer therapy. Journal of the Royal
Statistical Society Series B

(Methodological). 1949;11(1):15-53.
10.Berkson J, Gage RP. Survival curve for

cancer patients following treatment. Journal
of the American Statistical Association.

1952;47(259):501-15.
11.Sasieni P. C ox Regression Model. Wiley
StatsRef: Statistics Reference Online. 2014.

12.De Neve J, Gerds TA. On the interpretation
of the hazard ratio in Cox regression.
Biometrical Journal. 2020;62(3):742-50.

13.Brunicardi F, Andersen D, Billiar T, Dunn

D, Hunter J, Matthews J, et al. Schwartz's
principles of surgery, 10e: McGraw-hill;

2014.

14.Kumar V, Abbas A, Aster JC, Deyrup AT.
Robbins & Kumar Basic Pathology, E-

Book: Elsevier Health Sciences; 2022.

b ol daglie & ool Hlas Jolse oluly gl
Ohlom as2lpe pas jlo oo (Sen et | pol aslllas
ol (@955l pae by x5 Ol 0
£ il el S 0y dalllas ol S8 slaludgame

el 0 anlllae ol 43 gl
S 5 b (5 a0 Sl o5 dlgiin
aral> o SKenl ululy a5 adbled el slo o
o Slp @Bl anngs bl oad Gloys ol lec
@ Mo Ohlesy jo sl slaz, B b 5 sl (bs;
b Sldlhas cnl plol (raizmen 09 ploxil Gliwy ol
oty 5o @la slajliulio glgl slas, (58,5 iy
praasie slp Wy Sl gle Aagh o Gl
Foaele Sl slaghy, Qb e s b

il G gus

s Joe igsy ol 3l el s a4 @l 4y azgi b
iy s pVh eds b Wl e ateel aziblas gl
[ bl olaz, 4 azgi b 1) GoeolisS 5 ol
A g ke al> o ols plis jol> uagh S 8,9l
Sl g ol 1) jbabie slas ) )3 (oo Slas lade o SYL
A 50 Do oligS iy Fe Jolo (n 5 s Oloie
e addlls (ul @S s (i o2 09 i8S
S s Sawasds sl BCT ol cov oyl lews

il slilie Slasy 4,z 0 llew ple dy o

&L (p,la

D,la8 g5 idgh (pl jo 8l o,

References

1. Sung H, Ferlay J, Siegel RL, Laversanne
M, Soerjomataram I, Jemal A, et al. Global
cancer statistics 2020: GLOBOCAN
estimates of incidence and mortality
worldwide for 36 cancers in 185 countries.


http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html

[ Downloaded from irjbd.com on 2026-06-17 ]

[ DOR: 20.1001.1.17359406.1402.16.3.5.0 ]

[ DOI: 10.30699/ijbd.16.3.80 ]

cancer. Kowsar Medical

2009;14(2):89-94.
20.Xiong Z, Deng G, Huang X, Li X, Xie X,
Wang J, et al. Bone metastasis pattern in

initial  metastatic  breast cancer. a
population-based study. Cancer

management and research. 2018;10:287-95.

21.Van Mechelen M, Van Herck A, Punie K,
Nevelsteen |, Smeets A, Neven P, et al.
Behavior of metastatic breast cancer
according to subtype. Breast Cancer

Research and Treatment. 2020;181:115-25.

22.Shamsi F, Baghestani AR, Akhavan A,
Bastani P. The role of age on distant
recurrence after breast conservative therapy
vs. modified radical mastectomy among
Iranian patients with early stage of breast

cancer. WCRJ. 2020;7:e1673.

23.Fendereski A, Hajizadeh E, Haghighat S,
Rasekhi A. Evaluation of Factors Related to
Short-Term and Long-Term Survival of
Breast Cancer Patients by Mixture Cure
Model. Iranian Journal of Breast Diseases.

2022;15(1):4-17.

journal.

15.R Core Team (2023). _R: A Language and
Environment for Statistical Computing. R
Foundation for Statistical Computing,
Vienna, Austria. 2023 [updated 2023-06-
16. Available from: https://www.R-project.org/

16.Farhood B, Geraily G, Alizadeh A.
Incidence and mortality of various cancers
in Iran and compare to other countries: a
review article. Iranian journal of public

health. 2018;47(3):309.

17.Moghadami Fard Z ,Abolghasemi J, Asadi-

lari M, Mohammadi M, Gohari MR, M S.
Effective factors in the appearance of
metastasis in patients with breast cancer
using frailty model. Arak Medical

University Journal. 2013;15(8):85-94.

18.Mokarian F, Abdeyazdan N, Motamedi N ,

Tabesh P, Mokarian Sh, Hashemi F, et al.
Risk Factors of Metastasis in Women with
Breast Cancer in Isfahan, Iran. Journal of
Isfahan Med School. 2012;29(171):2785-

96.

19.Mousavi Naeini SM, Mofid B, Mohebi H,
Mehmannavaz M, S K. Comparison of
regional recurrence, metastasis and survival
rate between two surgical methods in the
treatment of clinical stage | and Il breast

ol iy S jlow soke almo | o)y San 5 i M °:‘°U°

VF(F): Ae-a¥


https://www.r-project.org/
http://dx.doi.org/10.30699/ijbd.16.3.80
https://dor.isc.ac/dor/20.1001.1.17359406.1402.16.3.5.0
https://irjbd.com/article-1-1066-fa.html
http://www.tcpdf.org

