[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.17.2.40]

Iranian Journal of Breast
Diseases. 2024; 17(2):40-53

Received: 2024/01/14
Accepted: 2024/07/06

*Corresponding author:
rasekhi@modares.ac.ir

**Second Corresponding author:

sha haghighat@yahoo.com

Ethics Approval:
IR.MODARES.REC.1401.116

Original Article

Bayesian Analysis of Factors Affecting Long-Term
and Short-Term Survival of Breast Cancer Patients
Using the Smooth Semi-Nonparametric Mixture
Cure Model

Fatemeh Sedighi Kamel', Aliakbar Rasekhi'", Shahpar Haghighatz**

"Department of Biostatistics, Faculty of Medical Sciences, Tarbiat Modares University,
Tehran, Iran

2Department of Breast Diseases, Breast Cancer Research Center, Motamed Cancer
Institute, ACECR, Tehran, Iran

Abstract

Introduction: Today, according to the advancements in cancer treatment, a
fraction of patients never experience an adverse event, such as death, even
when the duration of the disease is prolonged. Cure models are used in the
analysis of these types of diseases. In this study, we examined the survival of
patients, the cure probability, and the affecting factors among breast cancer
patients.

Methods: We analyzed the data of 1,247 breast cancer patients who referred to
Motamed Jihad University Research Institute in Tehran between 1995 and
2013 and followed them up until 2018. Data analysis was done using R version
4.3.0 software to check the survival time of uncured patients and the cure rate
and to identify the effective factors with the Bayesian estimation method by
fitting the semi-nonparametric smooth mixture cure model.

Results: The results of this study showed that out of 1,247 patients with breast
cancer, 82.8% of the patients were censored, and 17.2% of the patients died.
The cure rate was 58%, according to the Kaplan-Meier curve. Examining the
factors affecting the death of patients showed that the patient's high weight,
more advanced stages of the disease, involvement of lymph nodes, and breast-
conserving surgery were effective on the time to death and short-term survival.

Conclusion: Based on the results of this, there are several crucial prognostic
factors associated with breast cancer that play a significant role in identifying
high-risk patients and choosing the type of treatment in the short term.

Keywords
Bayesian estimation method, Breast cancer, Mixture cured model, Survival analysis

Copyright© 2024 Sedighi Kamel et al. Published by Breast Cancer Recearch Center, ACECR
This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International
M ] icense (https://creativecommons.org/licenses/by-nc/4.0/) Non-commercial uses of the

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


http://dx.doi.org/10.61186/ijbd.17.2.40
https://irjbd.com/article-1-1093-fa.html

[ Downloaded from irjbd.com on 2026-06-20 ]

[ DOI: 10.61186/ijbd.17.2.40]

17(2):40-53

Iranian Journal of Breast Diseases | Sedighi Kamel F et al

Introduction

Breast cancer is one of the most common
cancers among women and an important public
health challenge worldwide (1). In Iran, breast
cancer accounts for 22.26% of women's
cancers and is the most prevalent type of
cancer among Iranian women (2). With the
advancement of treatment methods, the
number of recovered patients has risen, with
research indicating that the rate of cured
individuals has increased between 49% and
69% over a five-year period (3). In such cases,
we use cured models to analyze survival data.
Cured models are a statistical method that is
used to separate the effect of factors on the
survival and cure of patients in studies that end
with a high percentage of censoring. In this
study, we estimated the odds of cure or long-
term survival and the survival rate of uncured
patients or short-term survival. We also
examined the affecting factors using the semi-
nonparametric mixture cure model for breast
cancer patients.

Materials & Methods
Approval was obtained from the Ethics

This retrospective cohort study analyzed data
from 1,247 women diagnosed with breast
cancer collected by the Motamed Cancer
Research Institute at Jihad University of
Tehran over a 17-year period from 1995 to
2013, with a minimum follow-up of five years
until 2018. An accelerated failure time mixture
cure model was applied to the data. Mixture
models classify patients into two groups: those
who are cured or have long-term survival and
those who are not cured or have short-term
survival. The odds ratio (OR) indicated the
likelihood of patients being cured.

Results

Out of the 1,247 female patients with breast
cancer, 1,033 (82.8%) were censored, and 214
(17.2%) patients died. The probability of
survival (i.e., no death) was 85% in the fifth
year and 72% in the tenth year, indicating the
rarity of death after treatment. The Kaplan-
Meier survival curve shown in Figure 1
estimates the proportion of cured patients at
58%. The flattening of the graph after
approximately 15 years confirms the presence
of cured individuals in this study.
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Figure 1: The Kaplan-Meier Survival Curve for Breast Cancer Patients

The multivariate analysis of the mixture
cure model showed that none of the
variables had any effect on the cure or

long-term survival of the patients, and
none of the ORs were significant.
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The variables of age, body mass index
(BMI), the third stage of the disease,
involvement of lymph nodes, and breast-

conserving surgery along with
radiotherapy are all effective on the short-
term survival of patients (Table 1).

Table 1: Estimated odds ratio and accelerator coefficient using the mixture cure model

Variable OR Possible Accelerator Possible interval
interval coefficient

Age >50 vs <50 2.8 -18.7,20.5 0.77 -0.48 , -0.05
BMI >30 vs <30 3.0 -19.6,19.8 1.3 0.06, 0.48
Stage I vs 0 0.6 -19.6, 18.9 1.05 -0.44 ,0.52
Stage I1 vs 0 0.2 -20.8,17.2 0.68 -0.94,0.14
Stage III vs 0 2.6 -18.8,21.5 0.39 -1.52,-0.41
Lymph node involvement Yes vs No 0.2 -23.6,17.7 0.52 -1,-0.31

Chemotherapy Yes vs No 0.9 -19.1,19.1 1.02 -0.35,0.36
Surgery BCS vs MRM 0.3 -20.6 , 18.9 0.7 -0.58,-0.13
Hormone therapy Yes vs No 0.3 -22.9,17.9 0.72 -0.7,0.01

BMI: Body mass index; MRM: Modified radical mastectomy; BCS: Breast-conserving surgery

Discussion

In this study, the average age was 47 years,
and according to the results, survival in
patients who were diagnosed at an older age
was lower than in patients who were diagnosed
at a younger age. Furthermore, studies
conducted in other countries showed older age
as a risk factor for the survival of patients with
breast cancer (4). Therefore, it is important to
pay attention to the effect of age on breast
cancer prognosis within cancer prevention
programs. In this study, overweight people had
a longer survival time. Naturally, at higher
levels of the disease, more lymph nodes are
involved in patients, and one of the factors that
determine the stage of the disease is the
involvement of lymph nodes. As a result, the
importance of screening and early diagnosis
has a significant impact on preventing cancer
deaths. Some studies have also emphasized the
relationship of the stage of the disease and the
involvement of lymph nodes with the short-
term survival of patients (5). The results
related to the type of surgery variable showed
that the survival time of patients who
underwent breast-conserving surgery with
radiotherapy was less than that of patients who
underwent mastectomy surgery. The findings
of a study by Mousavi Naini et al.
demonstrated that no significant difference was
observed in the survival rate between the two
groups of mastectomy surgery and breast-
conserving surgery (6). In order to better
investigate the type of surgical treatment, more
accurate results can be reported by increasing
the follow-up period and larger sample size,

which moderates the co-linear effect of the
variables.

Conclusion

According to the results of this study, BMI,
more advanced stages of the disease,
involvement of Ilymph nodes, breast-
conserving surgery, and negative Her2 variable
were effective on the time of the occurrence of
death and short-term survival. Therefore,
increasing periodic visits, maintaining a
healthy weight, facilitating early diagnosis, and
raising the level of awareness can extend
patient survival time and help prevent
associated deaths.
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