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INTRODUCTION
Breast cancer is the most common type of cancer among women worldwide. Globally, it ranks second
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Background: Breast cancer is one of the leading health problems among women
worldwide, including in Indonesia. More than 80% of cases in Indonesia are
diagnosed at an advanced stage and are associated with low survival rates.
Objective: This study aims to analyze the survival of breast cancer patients at
Andalas University Hospital from 2019 to 2023.

Methods: This study employed a retrospective cohort design. Secondary data
were collected from breast cancer patients at Andalas University Hospital
between 2019 and 2023. A total of 52 breast cancer patients were selected using
simple random sampling. The data were analyzed using survival analysis
methods, including the log-rank test, Kaplan—-Meier curves, and Cox regression.
Results: During the five-year observation period, 63.5% of patients experienced
the event of interest. Most breast cancer patients at Andalas University Hospital
from 2019 to 2023 were over 45 years old (75.0%), unemployed (69.2%),
diagnosed at clinical stage IV (40.4%), had anemia (51.9%), and received
combination therapy (59.6%). A significant association was found between
cancer stage and patient survival. However, age, employment status, type of
treatment, and anemia status were not significantly associated with breast cancer

patient survival.

among all types of cancer and is the fourth leading cause of cancer-related deaths.[1-3]. Of all cancer cases
in women, approximately 31% are breast cancer [4]. According to GLOBOCAN data from 2022, there
were an estimated 2.3 million new cases of breast cancer, with around 680,000 deaths [3]. By the end of
2020, approximately 7.8 million women were living with a breast cancer diagnosis made more than five
years earlier, making it the most prevalent type of cancer worldwide [5].

In developing countries such as Indonesia, breast cancer represents a major public health concern with a
significant impact on women’s health [6]. The high mortality rate in these regions is largely attributed to

delays in screening and early diagnosis, with about 70% of new cases being detected at an advanced stage
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[7,8]. In 2022, Indonesia reported 408,661 new cancer cases and 242,988 cancer-related deaths, with breast
cancer being the leading cause of cancer mortality among women [3,9]. The incidence rate of breast cancer
in Indonesia was 41.8 per 100,000 population, with a mortality rate of 14.4 per 100,000 population [9].
These data underscore the critical need for effective prevention strategies, early detection programs, timely
and appropriate treatment, and comprehensive rehabilitation services to improve outcomes and quality of
care for breast cancer patients in Indonesia [10].

In West Sumatra Province, data from the Provincial Health Office reported that 4,741 cancer patients were
treated in provincial hospitals, with 472 of these cases resulting in death. Andalas University Hospital (RS
Unand) is one of the referral hospitals that provides comprehensive radiotherapy services, equipped with
advanced facilities such as a CT simulator, C-Arm, brachytherapy, and a linear accelerator. Along with Dr.
M. Djamil Central General Hospital, RS Unand serves as a key radiotherapy center in the West Sumatra
region. As cancer cases continue to rise, the number of patients utilizing radiotherapy services has also
increased.

As one of the hospitals with advanced radiotherapy facilities, Andalas University Hospital (RS Unand) has
reported a steady increase in the number of patients utilizing these services [11]. Over the past three years,
the number of cases rose from 210 in 2019 to 226 in 2020, and reached 242 in 2021. This trend highlights
the urgency of evaluating the effectiveness of care and patient survival outcomes. Breast cancer patients
may live up to 20 years following diagnosis [12]. However, five-year survival rates vary significantly
depending on the stage at diagnosis. Patients diagnosed at stage I have a 100% five-year survival rate,
whereas those at stages II, III, and IV have survival rates of approximately 90%, 70%, and 25%,
respectively [13]. This indicates that only about 25% of patients diagnosed with stage IV breast cancer
survive beyond five years. A study conducted by Arlinda Sari Wahyuni in 2008 reported a five-year
survival rate of 0.48 for breast cancer patients [14].

Survival analysis can be used to assess the duration of patient survival from the time of diagnosis or the
start of treatment until the occurrence of a specific event, such as death, recovery, or disease recurrence
[15]. The main benefits of survival analysis include: (1) estimating the probability of survival within a given
time frame, (2) evaluating the health status of a population, (3) comparing survival outcomes between
groups, and (4) identifying event rates over a certain period [16]. Data used in survival analysis typically
include observations of individuals who have experienced the event (uncensored) as well as those who have
not experienced the event by the end of the observation period (censored) [17].

Based on the aforementioned background, this study aims to analyze the survival of breast cancer patients

at Andalas University Hospital during the period of 2019 to 2023. The findings are expected to provide
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insights into the effectiveness of treatment services and serve as a foundation for developing strategies to
improve the quality of cancer care in Indonesia, particularly for breast cancer patients in West Sumatra.
METHODS

This study employed a quantitative approach using an observational analytic design with a retrospective
cohort study framework. The research was conducted at Andalas University Hospital between April and
November 2024. The primary focus of this study was to evaluate the survival of breast cancer patients who
underwent treatment at the hospital between 2019 and 2023.

Time was defined as the follow-up duration from the initial diagnosis of breast cancer until death or the
end of the observation period. Patients were considered censored if they were still alive at the end of the
study, were lost to follow-up, or discontinued observation for other reasons. The event of interest was death
occurring during the study period.

The study population included all patients diagnosed with breast cancer and undergoing treatment at
Andalas University Hospital during the five-year period from 2019 to 2023. The sample consisted of
patients who met the inclusion criteria: having complete medical records, receiving at least one primary
treatment modality (radiotherapy, chemotherapy, or surgery), and not lost to follow-up during the
observation period. Sampling was conducted using simple random sampling with the aid of computer
software to ensure that each member of the population had an equal chance of being selected as a study
participant.

The required sample size was determined using the Lemeshow formula for survival studies, taking into
account the survival rate reported in previous research. Based on a study by Arlinda Sari Wahyuni, the five-
year survival rate for breast cancer patients was 48%. Using this parameter, the minimum required sample
size for this study was calculated to be 52 patients.

For the sampling process, a simple random sampling technique was employed, in which all individuals in
the population had an equal opportunity to be selected. The randomization was performed using a
computer-based application. Data were analyzed using survival analysis methods, including the log-rank
test, Kaplan-Meier survival curves, and Cox proportional hazards regression. Cox proportional hazards
regression analysis was performed to assess the association and the magnitude of the effect of each
independent variable on the dependent variable, expressed as a Hazard Ratio (HR). Variables were
considered significantly associated when the p-value was < 0.05.

RESULTS AND DISCUSSION

The results of the study on 52 breast cancer patients from 2019 to 2023 showed that 63.5% experienced an
event (i.e., patients who had died by the end of the observation period). This is presented in Table 1.
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Table 1. Frequency Distribution of Final Status of Breast Cancer Patients at Andalas University
Hospital, 2019-2023

Final Status Frequency %
Censored 19 36.5
Event 33 63.5
Total 52 100.0

The characteristics of breast cancer patients at Andalas University Hospital from 2019 to 2023 showed that
the majority were over 45 years old (75.0%) and unemployed (69.2%). Most patients were diagnosed at
clinical stage 1V (40.4%). In addition, the majority of patients had anemia (51.9%) and received
combination therapy (59.6%). These characteristics are presented in the table below.

Table 2. Frequency Distribution of Breast Cancer Patient Characteristics at Andalas University
Hospital, 2019-2023

Variable Frequency %
Age
> 45 years 39 75.0
<45 years 13 25.0
Employment Status
Unemployed 36 69.2
Employed 16 30.8
Cancer Stage
Stage 1 3 5.87
Stage 2 10 19.2
Stage 3 18 34.6
Stage 4 21 40.4
Anemia Status
Anemia 27 519
Non-anemia 25 48.1
Type of Treatment
Radiotherapy 19 36.5
Chemotherapy 2 3.8
Combined therapy 31 59.6

The findings of this study are consistent with research by Elmika (2020), which reported that the majority
of breast cancer cases occurred in the 45—-64 age group (60.5%). Breast cancer generally affects middle-
aged and elderly women [18].

The Relationship Between Age and Survival Among Breast Cancer Patients

This study found a significant difference in the survival curves between age groups, with a log-rank p-value
01 0.045 (< 0.05). Furthermore, the analysis yielded a p-value of 0.053 (>0.05), indicating that age was not
significantly associated with the survival of breast cancer patients. There was a notable difference in the

average survival time between patients aged >45 years and those aged <45 years. These findings are
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consistent with the study conducted by Ayuza (2020), which reported that age groups demonstrated
differences in mean survival time [19]. The risk of breast cancer increases with age, with the majority of
cases diagnosed after the age of 50 [20]. In particular, younger patients diagnosed at advanced stages tend

to experience more aggressive tumor progression and a higher risk of recurrence [21].
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Figure 1. Kaplan-Meier Survival Curve Based on Age

Figure 1 shows that breast cancer patients under the age of 45 had a lower survival probability compared
to those aged 45 and older. Patients aged >45 years had a mean survival time of 39 months, with 50%
experiencing the event by month 47. In contrast, patients aged <45 years had a mean survival time of 23
months, with 50% experiencing the event by month 19.

The Relationship Between Employment Status and Survival Among Breast Cancer Patients

This study did not find any significant differences in the survival curves of breast cancer patients based on
employment status, with a log-rank p-value of 0.527 (> 0.05). These results indicate that there is no

significant difference in the mean survival time between employed and unemployed breast cancer patients.
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Figure 2. Kaplan—Meier Survival Curve Based on Employment Status
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Figure 2 shows no apparent difference in survival probability based on employment status. Among breast
cancer patients who were unemployed, the mean survival time was 35 months, with 50% experiencing the
event by month 39. In comparison, employed patients had a mean survival time of 37 months, with 50%

experiencing the event by month 32.

The Relationship Between Cancer Stage and Survival Among Breast Cancer Patients

This study did not find a statistically significant difference in the survival curves of breast cancer patients
based on clinical stage according to the log-rank test (p = 0.120). This result indicates that the overall
survival distributions across clinical stages were not significantly different in the Kaplan—Meier analysis.
However, Cox proportional hazards regression analysis demonstrated a statistically significant association
between clinical stage and survival (p = 0.044). In the Cox regression model, patients diagnosed at clinical
stage I'V had a higher risk of mortality compared with those diagnosed at clinical stage I (HR = 1.59; 95%
CI: 1.014-2.494). This analysis was conducted using a multivariable Cox proportional hazards model, and

the proportional hazards assumption was assessed prior to the analysis.
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Figure 3. Kaplan-Meier Survival Curve by Clinical Stage

Figure 3 shows that patients diagnosed at clinical stage IV have a lower survival probability compared to
those diagnosed at clinical stage I. This finding is consistent with the study by Jessika Aurora Samosir,
which reported that breast cancer patients at stage [ have a significantly lower risk of experiencing an event
compared to those at stage IV [22]. Among stage IV patients, those with the HR—/HER2— subtype
demonstrated the poorest prognosis, with a median overall survival (OS) of only 11 months [23].

Another study reporting similar findings was conducted by Maulida in 2019. The survival probability

observed based on clinical stage was 94.4% in early-stage breast cancer and 50.3% in advanced-stage
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disease. The lower survival rate in advanced stages is attributed to greater lymph node involvement,
indicating a reactive immune response. Furthermore, in advanced stages, the cancer has typically
metastasized to other organs, resulting in impaired organ function and increased susceptibility to infections

[24].

Association Between Anemia Status and Breast Cancer Patient Survival
This study did not find any significant differences in the survival curves of breast cancer patients based on
anemia status, with a log-rank p-value of 0.521 (> 0.05). There was no difference in the average survival

time between patients with anemia and those without anemia.
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Figure 4. Kaplan-Meier Survival Curve Based on Anemia Status

Figure 4 illustrates that there is no significant difference in survival probability based on the anemia status
of breast cancer patients. Patients with anemia had a mean survival time of 35 months, with 50%
experiencing the event at month 39. In contrast, non-anemic patients had a mean survival time of 38 months,
with 50% experiencing the event at month 32. Although this difference was not statistically significant
(log-rank p = 0.521), it is important to consider nutritional status, including iron levels, as part of a broader

health promotion strategy to potentially improve survival outcomes among breast cancer patients [25].

Association Between Treatment Modality and Survival of Breast Cancer Patients

In this study, no significant difference was found in the survival curves of breast cancer patients based on
treatment modality, with a log-rank p-value of 0.646 (>0.05). The mean survival time of breast cancer
patients did not significantly vary among those who received radiotherapy, chemotherapy, or combination
therapy, as shown in Figure 5.

These findings are consistent with the study by Ayuza (2020), which reported no statistically significant

association between treatment factors (hormone therapy, radiotherapy, and targeted therapy) and survival
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among young breast cancer patients in Padang City [19]. However, contrasting results were reported by Ru
Wang (2019), who found that radiotherapy and chemotherapy were significantly associated with improved

survival in breast cancer patients [26].
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Figure 5. Kaplan-Meier Survival Curve Based on Treatment Modality

Figure 5 shows that breast cancer patients who underwent radiotherapy had an average survival time of 29
months, with 50% experiencing an event at 32 months. Patients who received chemotherapy had an average
survival time of 24 months, with 50% experiencing an event at 13 months. Meanwhile, patients who
received a combination of radiotherapy and chemotherapy had an average survival time of 38 months, with
50% experiencing an event at 39 months.

These findings are consistent with a study by Rifki Pradika, which reported that breast cancer patients
undergoing chemotherapy had a higher survival probability compared to those who did not receive
treatment for breast cancer [27]. Furthermore, according to the National Cancer Institute (2021), the
addition of chemotherapy in breast cancer management significantly improves the 5-year survival rate,
increasing it from 60% to 88% among high-risk groups [28].

This study has several limitations that should be considered when interpreting the findings. First, this study
used a retrospective cohort design based on secondary data obtained from medical records. Therefore, the
quality and completeness of the data depended on the accuracy of the documentation in the medical records.
Some potentially important clinical variables that may influence the survival of breast cancer patients, such
as tumor molecular subtype, treatment adherence, and comorbid conditions, were not fully available and
therefore could not be included in the analysis.

Second, the sample size in this study was relatively limited and derived from a single referral hospital,

which may limit the generalizability of the findings to broader populations of breast cancer patients.
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Third, the observation period was restricted to the available data from 2019 to 2023, resulting in variations
in follow-up time among patients that may influence the estimation of survival outcomes. Future studies
are recommended to include larger sample sizes, involve multiple healthcare facilities, and incorporate
more comprehensive clinical and biological variables to provide a more robust understanding of the factors

associated with breast cancer survival.

CONCLUSION

Breast cancer patients experienced an event rate of 63.5% over the five-year observation period. The
majority of breast cancer patients at Universitas Andalas Hospital (RS Unand) from 2019 to 2023 were
over 45 years old (75.0%), unemployed (69.2%), at clinical stage IV (40.4%), anemic (51.9%), and received
combination therapy (59.6%). Based on the Kaplan-Meier survival curves, there was a significant
difference in survival curves by age group, although no significant hazard ratio (HR) was observed. Cox
regression analysis revealed a significant association between cancer stage and survival outcomes. In
contrast, age, employment status, type of treatment, and anemia status were not significantly associated

with the survival of breast cancer patients.
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