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Abstract
BACKGROUND: The determination of the pre-treatment’s survival predictive factors is very important as a basis for 
clinicians to educate and determine appropriate management for patients.

AIM: This study aimed to determine the pre-treatment risk factors that predict survival in Indonesian subjects with 
breast cancer.

METHODS: This was a cohort retrospective study conducted on breast cancer subjects visiting Sanglah General 
Hospital from 2016 to 2020. Data were collected from Indonesian Cancer Registry medical records such as age, 
tumor size, lymph nodes, metastasis, Karnofsky score, serum CA15-3 level, hormonal receptor status (ER/PR), 
HER2, Ki-67, LVI, tumor-infiltrating lymphocytes, cell type, histological grade, and survival status until December 
2020. Data were tabulated and analyzed statistically using SPSS 25.0.

RESULTS: The median survival of breast cancer in this study was 47 months (SD 4.851). Majority of breast cancer 
subjects with mortality outcome were those who had Karnofsky score less than 70, tumor size ≥5 cm with infiltration, 
presence of contralateral lymph node, with metastasis, serum CA15-3 level >25 IU/mL, negative hormonal receptor, 
negative HER2 receptor, Ki67 higher than 14, negative lymphovascular invasion, negative tumor-infiltrating lymphocytes, 
and histological Grade 3. Age and pathological type were not significantly differed the breast cancer outcome.

CONCLUSION: There were significant effects of tumor size, KGB status, metastasis, serum CA15-3 levels, hormone 
receptor, HER2 receptor, Karnofsky score, lymphovascular invasion, tumor-infiltrating lymphocytes, and histological 
grade on breast cancer subjects’ survival.
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Introduction

Breast cancer is still showing high morbidity 
and mortality in the world. Worldwide, data showed 
that breast cancer accounts for 23% of all cancer 
cases and occupies the second position as a cause 
of death with a mortality rate of 14% [1]. In Indonesia, 
breast cancer is the most prevalent cancer in women, 
surpassing the cases of cervical and lung cancer [2].

Many factors are important in determining the 
progression of breast cancer, such as demographic, 
clinical, pathological, and molecular factors. Various 
studies have shown that ethnicity has a great influence, 
thus determining risk factors should be specified in 
each population [3]. However, the previous studies 
were mostly conducted in Western countries which only 
a few studies were taking population in Southeast Asia. 
Thus, this study aimed to determine the significant 
pretreatment factors that predict survival in Indonesian 
subjects with breast cancer.

Methods

Study design

This was a cohort retrospective study 
conducted on breast cancer subjects visiting Sanglah 
General Hospital from 2016 to 2020. This research 
was conducted after obtaining a research permit and 
obtaining approval from the local ethics committee. The 
diagnosis of breast cancer has been histopathologically 
confirmed. Data were taken from the medical records of 
the Bali Cancer Registry.

Population of this study

This study included all subjects visiting the 
Sanglah General Hospital before December 2020. 
Inclusion criteria were the female subjects with breast 
cancer and histopathologically confirmed to have 
breast cancer from the biopsy specimen. Exclusion 
criteria were the presence of missing data, had other 
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malignancy or immunodeficiency disease. In this study, 
150 subjects were taken from each group by taking 
into account the 13 variables studied as prognostic 
factors, which the required sample is at least 10 times 
the number of variables studied. When added with 
consideration of 10% bias, the minimum number of 
samples required is 143 samples ~ 150 samples.

Data collection

Demographic (age), clinical (tumor size, 
lymph node, metastases, Karnofsky score, and serum 
CA15-3 levels), and pathological (hormone receptor, 
human epidermal growth factor receptor 2, and Ki67) 
data were collected. The main parameter was survival, 
defined as the time from diagnosis to death. Age was 
classified as 40–60 years old, <40 or >60 years old with 
the consideration of 40–60  years as the predilection 
age for breast cancer. Karnofsky score was classified 
with the cutoff point of 70, based on the optimal 
performance status to receive treatment or carry out 
normal activity. Tumor size, lymph node, and metastasis 
were classified based on the criteria in tumor, node, 
and metastasis classification of malignant tumors by 
the UICC and the AJCC Cancer Staging Manual. For 
CA15-3 level, we used the cutoff point of 25  IU/mL 
based on the cut point in our institution laboratory. The 
status of lymphovascular invasion and tumor-infiltrating 
lymphocytes was obtained from histopathology results 
of the biopsy. Histological grade was assessed using 
the Nottingham Grading System. The molecular status 
of estrogen receptor, progesterone receptor, HER2, 
and Ki67 was determined by immunohistochemistry.

Data analysis

All statistical analyses were performed using 
SPSS software (version 24.0; SPSS Inc., Chicago, IL, 
USA). Numerical data were in standard deviation while 
categorical variables are expressed in terms of frequency 
and percentage. Median survival was determined by 
the Kaplan–Meier method. Cox proportional hazard 
regression model with a 95% CI confidence limit was 
conducted to assess the hazard ratio.

Results

A total of 150 survived and 150 died breast 
cancer subjects were included in this study. All data were 
collected before the patient underwent chemotherapy, 
mastectomy surgery, or radiotherapy. Most subjects in 
this study aged 40–60 years (75.3%), had a Karnofsky 
score of more than 70 (86.7%), tumor size larger than 
5  cm but no infiltration (43.3%) had enlarged lymph 
nodes lymph node (48.0%), no metastases (73.%), 

positive hormonal receptor (60%), HER2 receptor 
+1 (45.3%), Ki67 more than 14% (66%), lymphovascular 
invasion positive (55%), tumor-infiltrating lymphocytes 
+1  (49%), non-special pathological type (82.3%), and 
histological grade 2 (50%) (Table 1).

The median survival of Indonesian subjects with 
breast cancer was 47 months with a standard deviation 
of 4.851 (Figure 1). Majority of breast cancer subjects 
with mortality outcome were those who had Karnofsky 
score less than 70 (HR 0.14, p < 0.001), tumor size 
≥5 cm with infiltration (HR 2.11, p < 0.001), presence 
of contralateral lymph node (HR 2.54, p < 0.001), with 
metastasis (HR 6.38, p < 0.001), serum CA15-3 level 
>25  IU/mL (HR 4.29, p < 0.001), negative hormonal 
receptor (HR 2.26, p < 0.001), negative HER2 receptor 
(HR 0.82, p < 0.001), Ki67 higher than 14 (HR 1.98, 
p < 0.001), negative lymphovascular invasion (HR 2.52, 
p < 0.001), negative tumor-infiltrating lymphocytes 
(HR 0.65, p = 0.001), and histological Grade  3 (HR 
2.35, p < 0.001). Age and pathological type were not 
significantly differed the breast cancer outcome.

Figure 1: Kaplan–Meier curve of survival

Discussion

Early diagnosis of breast cancer would allow 
a great impact in improving breast cancer survival. 
Thus, it is important to know the survival predictor 
factors early as information to patients and the basis 
for clinicians to consider further treatment modalities. 
In this study, there was no significant effect of age on 
survival, it could be because the majority of patients in 
this study were diagnosed at the age of 40–60 years. 
In addition, 70% of the histopathological examination 
results were non-special pathological types. This could 
be a factor that causes statistical analysis not to show 
a significant association between pathological type and 
breast cancer survival.

Tumor size, enlarged lymph nodes, and 
metastases to other organs had been recognized 
as major factors associated with breast cancer 
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prognosis [4]. In this study, it was also found that patients 
who had enlarged lymph nodes and organ metastases 
were associated with lower survival. Performance 
status can represent the functional condition or physical 
fitness status of the patient at that time, of which our 
study is consistent with previous reports CA15-3, widely 
expressed in breast epithelial, was the best and most 
widely used serum marker [5]. In this study, a significant 
effect was found between CA15-3 levels and breast 
cancer survival.

The role of hormonal receptor assays was first 
studied more than 30 years ago. It is known that the 
presence of the hormonal receptor in tumors allows 
hormonal therapy with an 80% response [6]. In addition, 
the presence of HER2 receptor expression in breast 
cancer is also related to a better prognosis because of 
the availability of targeted therapy with trastuzumab. 
Ki-67, a proliferative marker, increased along with the 
level of proliferation [7]. This study also supported 
that the higher the Ki67 value, the more breast cancer 
progression, so the survival will be lower.

Lymphovascular invasion was associated with 
a threefold higher mortality rate [8]. In this study, it was 
also found that was associated with lower survival rates. 

Tumor-infiltrating lymphocytes, reflecting the ability of 
host immune system, was associated with better survival 
[9]. Assessment of histological grade, a combination of 
tubular differentiation, nucleus/cytoplasm, and mitotic 
activity, is an important component in the assessment of 
the histological grade of breast cancer [10]. In this study, 
it was also shown that the higher the histological grade 
of breast cancer cells, the lower the survival prognosis.

Conclusion

Breast cancer subjects who had better 
survival were patients with small tumor size, no lymph 
node enlargement, no organ metastases, Karnofsky 
score more than 70, serum CA15-3 levels less than 
25  IU/mL, hormone receptor positive, HER2 receptor 
positive, low Ki67 status, negative lymphovascular 
invasion, low histological grade, and high tumor-
infiltrating lymphocytes. Thus, the more risks were 
present, the more aggressive therapy should be 
considered along with better counseling to the patient.

Table 1: Characteristics of subjects in this study
Data Survived (%) Died (%) Total (n) Percentage (%) p HR (95%CI)
Age (years old)

<40 6.0 4.7 32 10.7 0.426 1.00
40–60 36.0 39.3 226 75.3 0.731–1.38
>60 8.0 6.0 42 14.0

Karnofsky score
≥70 47.7 39.0 260 86.7 <0.001 0.14
<70 2.3 11.0 40 13.3 0.09–0.21

Tumor size
<2 cm 1.3 0 4 1.3 <0.001 2.11
2–5 cm 15.0 5.7 62 20.7 2.15–3.53
≥5 cm 26.7 16.7 130 43.3
Infiltration 7.0 27.7 104 34.7

Lymph node
Negative 22.3 7.0 88 29.3 <0.001 2.54
Ipsilateral 23.0 25.0 144 48.0 2.005–3.22
Contralateral 4.7 18.0 68 22.7

Metastasis
No 47.0 26.0 219 73.0 <0.001 6.38
Yes 3.0 24.0 81 27.0 4.55–8.95

Serum CA15‑3 level
<25 IU/mL 44.0 26.0 210 70.0 <0.001 4.29
>25 IU/mL 6.0 24.0 90 30.0 3.03–5.87

Hormonal receptor (ER/PR)
Negative 15.7 24.3 120 40.0 <0.001 2.26
Positive 34.3 25.7 180 60.0 1.6–3.09

HER2 receptor
Negative 8.0 13.0 63 21.0 <0.001 0.82
+1 24.7 20.7 136 45.3 0.67–0.99
+2 9.0 14.7 71 23.7
+3 8.3 1.7 30 10.0

Status Ki67
<14% 19.3 14.7 102 34.0 <0.001 1.98
>14% 30.7 35.3 198 66.0 1.32–2.75

LVI
Positive 34.0 21.0 165 55.0 <0.001 2.52
Negative 16.0 29.0 135 45.0 1.8–3.51

TIL
Negative 7.7 15.7 70 23.3 0.001 0.65
+1 24.3 24.7 147 49.0 0.53–0.81
+2 15.0 8.3 70 23.3
+3 3.0 1.3 13 4.3

Pathological type
Lobular 10.0 7.3 52 17.3 0.261 0.774
Non‑special 
type

40.0 42.7 247 82.3 0.49–1.22

Grade
1 7.3 0.7 24 8.0 <0.001 2.35
2 27.7 22.3 150 50.0 1.75‑3.15
3 15.0 27.0 126 42.0

LVI: Lymphovascular invasion, TIL: Tumor‑infiltrating lymphocyte.
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There were significant effects of tumor 
size, KGB status, metastasis, serum CA15-3 levels, 
hormone receptor, HER2 receptor, Karnofsky 
score, lymphovascular invasion, tumor-infiltrating 
lymphocytes, and histological grade to breast cancer 
subjects’ survival.
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