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malignant. In Indonesia, breast cancer is the most common cancer in women. That
way, many markers are needed as prognostic and predictive of breast cancer. One
of the prognostic factors for breast cancer is neutrophil levels combined with
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cancer based on neutrophil levels at the Adam Malik Medan General Hospital in
2018-2021. Methods: The research design is observational with a descriptive
method and calculated using the Lemeshow formula. Results: Majority aged 40-49
years (39.6%), high school (44.8%), housewives (67.7%), no family history
(97.9%), tumor grade II (38.5%) %), Tumor Infiltrating Lymphocytes (TILs) severe
(47.9 %), mitotic score 1 (38.5 %), metastatic positive lymph node status (87.5 %),
tumor size T1 (36.5 %), The number of positive and negative Estrogen Receptors is
the same (50.0%). Conclusion: High levels of neutrophils tend to result in severe
Tumor Infiltrating Lymphocytes (TILs) which will increase tumor growth,
occurrence of metastases, increased positive angioinvasion, negative Estrogen
Receptor status, negative Progesterone Receptor status, HER2 1+ status, positive
Ki-67 status.

Attribution-ShareAlike 4.0 International.

https://doi.org/10.32734/sumej.v7il.10946. Keywords: breast cancer, clinicopathology, neutrophil levels, prognostic factors

1. Introduction

Breast cancer in women is the most common cancer diagnosed worldwide with an estimated 2.3 million new
cases in 2020 [1]. In 2020, it was estimated that the number of new cases of breast cancer would reach 68,858
cases (16.6%) of the total 396,914 new cancer cases in Indonesia, with deaths reaching more than 22,000 cases
[2]. Breast cancer is a very complex and heterogeneous disease. Tumor heterogeneity is observed between
different patients (intertumor heterogeneity) and is seen between different primary regions of the tumor,
between the primary metastatic tumor and the lesion, or between metastases of different lesions (intratumor
heterogeneity) [3].

Thus, it requires many markers that can be used for the prognosis or prediction of breast cancer. In
determining the best breast cancer prognosis, a combination of clinicopathological prognostic factors is
needed, such as age, tumor grade, population, tumor-infiltrating lymphocytes (TILs), mitosis, lymph node
status, tumor size, immunohistochemistry, angioinvasion, and type of cancer. For example, research by
Pramana Putri Gelgel and Steven Christian stated that the highest frequency of breast cancer patients was in
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the age group of 40—49 years. Increasing age as a risk factor may be caused by long-term exposure to the
hormone estrogen [6].

In addition to clinicopathological prognostic factors, neutrophils can also theoretically be used as a
prognostic marker because growing tumors strongly influence neutrophil development and activity through
the large amounts of growth factors and cytokines released [4]. The role of neutrophils in cancer is
multifactorial and not fully understood. Neutrophils reflect the state of inflammation in host cells, which is a
hallmark of cancer. They can participate in various stages of the oncogenic process, including tumor initiation,
growth, proliferation, and metastatic spread [5]. In this study, we were interested in observing neutrophil levels
as a prognostic factor for breast cancer.

2. Methods

This study was an observational descriptive study with cross-sectional methods. We collected secondary data
from medical records. Data were collected at Adam Malik General Hospital Medan. The population in this
study were all female patients with breast cancer who underwent clinical and histological examinations as well
as complete blood counts at the Surgical Oncology Laboratory Unit from 2018-2021. Samples included in this
study had complete data on neutrophil levels and clinicopathology such as age, tumor grade, population, tumor
infiltrating lymphocytes (TILs), mitosis, lymph node status, tumor size, immunohistochemistry,
angioinvasion, type of cancer. The data taken is data from histopathologically proven breast cancer patients.
The data obtained in this research was processed and analyzed using the SPSS (Statistical Package for Social
Science). The neutrophil value itself is grouped into "low" and "high", where it is said to be low if <4.6 103/uL.
and high if >4.6 10%/uL. All collected data were presented in distributive frequency tables.

3. Results
This descriptive study was conducted on 96 patients who met the inclusion and exclusion criteria in the study

method.

Table 1. Distribution of characteristics of patients with breast cancer

Individual Characteristics Frequency Percentage
Age
<40 27 28,1 %
40-49 38 39,6 %
50-59 21 21,9 %
> 60 10 10,4 %
Education
No education 1 1,0 %
Primary school 15 15,6 %
Junior high school 8 8,3 %
Senior high school 43 44,8 %
University 29 30,2 %
Occupation
Housewife 65 67,7 %
Farmer 2 2,1 %
Self-employed 13 13,5 %
Civil servant 16 16,7 %
Family History
Yes 2 2,1%
No 94 97,9 %

From the table 1, we found that the majority are in the age group of 40-49 years, senior high school
education, work as a housewife, and lacked a family history.
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Table 2. Distribution of clinicopathology of breast cancer patients based on neutrophil levels

Frequency Distribution of Neutrophil Levels

Clinicopathology Low % High %
Total Case 22 22,9 % 74 77,1 %
Tumor Grade

I 2 9,1 % 23 31,1 %

II 13 59,1 % 24 32,4 %

I 7 31,8 % 27 36,5 %
TILs

Mild 5 22,7 % 7 9,5%

Moderate 16 72,7 % 22 29,7 %

Severe 1 4,5 % 45 60,8 %
Mitosis

Score 1 6 27,3 % 31 41,9 %

Score 2 10 45,5 % 17 23,0 %

Score 3 6 27,3 % 26 35,1 %
Lymph Node

Positive 18 81,8 % 66 89,2 %

Negative 4 18,2 % 8 10,8 %
Tumor Size

T1 4 18,2 % 31 41,9 %

T2 11 50,0 % 18 24,3 %

T3 4 18,2 % 19 25,7 %

T4 3 13,6 % 6 8,1%
Estrogen Receptor

Positive 12 54,5 % 36 48,6 %

Negative 10 45,5 % 38 51,4 %
Progesterone Receptor

Positive 12 54,5 % 30 40,5 %

Negative 10 45,5 % 44 59,5 %
HER2

1 Positive 15 68,2 % 43 58,1 %

2 Positive 3 13,6 % 2 2,7 %

3 Positive 4 18,2 % 29 39,2 %
Ki-67

Positive 18 81,8 % 63 85,1 %

Negative 4 18,2 % 11 14,9 %
Angioinvasion

Positive 11 50,0 % 50 67,6 %

Negative 11 50,0 % 24 32,4 %
Types of Breast Cancer

Ductal Carcinoma In o o

Situ (DCIS) 2 9,1 % 2 2,7 %

Lobular Carcinoma In o o

Situ (LCIS) 0 0% 0 0%

Invasive Ductal o o

Carcinoma (IDC) 19 86,4 % 68 91,9 %

Invasive Lobular 1 45 % 4 5.4 %

Carcinoma (ILC)

From the data tabel 2, we found that breast cancer mostly happened in high neutrophil levels, with the most
common type of breast cancer is Invasive Ductal Carcinoma.
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4. Discussion

In this study, the breast cancer patients at Haji Adam Malik General Hospital were mostly in the 40—49 years
age group. These results are consistent with the research by Pramana Putri Gelgel and Steven Christian, which
stated that the highest frequency of breast cancer patients was also in the 40—49 years age group [6]. Increasing
age as a risk factor may be caused by long-term exposure to the hormone estrogen [6]. The risk of developing
breast cancer with increasing age is also influenced by the role of the BRCA1 and BRCA2 genes [7].

The majority of the breast cancer patients in this study had a senior high school education. This finding is
in accordance with the study by Pramana Putri Gelgel and Steven Christian, which also reported the highest
distribution at the senior high school level [6]. However, based on data from the Indonesian Journal of Cancer
at the Surabaya Oncology Hospital in 2014, it was found that most patients were at the university level [8].
Education is a basic requirement for building awareness of breast cancer and promoting screening. Breast Self-
Examination (BSE) is an efficient form of mass education. By increasing awareness and education about BSE,
breast cancer can be detected earlier [8].

Most breast cancer patients at Haji Adam Malik General Hospital Medan were housewives. This finding is
consistent with data from the Indonesian Journal of Cancer at the Surabaya Oncology Hospital in 2014, which
also reported the majority of patients were housewives [8]. Additionally, breast cancer patients without a
family history represented the highest proportion at Haji Adam Malik General Hospital Medan from 2018 to
2021. This is consistent with data from the Indonesian Journal of Cancer at the Surabaya Oncology Hospital
in 2014, which also stated that most breast cancer patients had no family history [8]. However, the risk of
breast cancer in women who have a family history is significantly higher. Women with a first-degree relative
(mother, sister, or daughter) with breast cancer have twice the risk, and if cancer is present in two successive
generations, the risk increases threefold. Nevertheless, the exact causal relationship remains unclear [8].

From Table 2, it can be seen that among the breast cancer patients, 22 patients (22.9%) had low neutrophil
levels, while 74 patients (77.1%) had high neutrophil levels. Thus, the majority of breast cancer patients had
high neutrophil levels. Neutrophils play an important role in tumor development, metastasis, and overall
survival [9]. In theory, neutrophil levels in the breast tumor microenvironment correlate with more aggressive
histological subtypes, particularly in triple-negative breast cancer, where high circulating neutrophil counts are
associated with a poorer prognosis [10]. As with other tumors, the development of breast cancer is associated
with systemic inflammation. This inflammatory state can accelerate tumor growth, invasion, and angiogenesis.
Elevated inflammatory markers (such as neutrophils) are associated with reduced survival in breast cancer
patients [11]. Neutrophil counts can contribute to both the diagnosis and prognosis of breast cancer related to
inflammation [11]. Low neutrophil counts, on the other hand, can occur as a result of chemotherapy or
antineoplastic therapy, which can cause serial suppression of granulocytes [12].

The most common tumor grade in this study was grade II, with a total of 37 patients. These results are in
accordance with the research by Pramana Putri Gelgel and Steven Christian, who stated that grade II breast
cancer was the most common, with a total of 43 patients [6]. However, different results were obtained in the
study by Hutahaean, which reported that the highest proportion of subjects were in the grade III category,
totaling 69 cases [13]. This study indicated that MMP-8 (Matrix Metalloproteinase 8), a protease enzyme of
the neutrophil collagenase type, was overexpressed in grade III tumors but had already begun increasing from
grade II. The increased expression of MMP-8 strongly influences invasiveness and metastasis in breast cancer
[14].

The majority of Tumor Infiltrating Lymphocytes (TILs) were classified as severe, with a total of 46 patients.
This finding differs from the study by Widiana, Suryawisesa, and Widiana, who reported that the majority of
TILs were mild, totaling 45 cases [15]. TILs, which involve the migration of lymphocyte cells around the
tumor, have become an important biological marker in breast cancer, particularly in early-stage disease. The
presence or expression of TILs is associated with prognosis in HER2 subtype and triple-negative breast cancer
and is significant in the development of immunotherapy [15].

The highest mitotic score observed was score 1, with 37 patients. This result is consistent with the findings
of Pratiwi and Siregar, who also reported that mitosis score 1 was the most common, with a total of 36 cases
[16]. Similarly, Bonert and Tate's study indicated that mitosis score 1 was the most frequent, with a total of 96
cases [17]. Mitosis is widely used in neoplasms/tumors to predict prognosis, where highly proliferative tumors
(many mitoses) usually have a poorer outcome [17].

The majority of lymph node statuses were metastatic positive, with a total of 84 patients. This result differs
from the study by Riyadhi Akbar, Heriady, and Adhia G in 2020, which reported that metastatic-negative
lymph node status was the most common, with a total of 41 patients [18]. Lymph node status is critical in
assessing the presence of lymphatic metastasis in breast cancer. Breast cancer typically metastasizes via the
lymphovascular system to regional lymph nodes in the axilla and to visceral and non-visceral sites [19]. The
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tumor size with the highest frequency was T1, involving 35 patients. This finding contrasts with the study by
Baswedan, Purwanto, and Rahniayu, which reported T2 as the most common tumor size, with 227 cases [20].
In patients with relatively late-stage tumors (T2, T3, T4), neutrophil infiltration into the tumor site was
significantly higher compared to those at an early stage (T1) [9].

Regarding immunohistochemistry, the status of the estrogen receptor (ER) hormone among breast cancer
patients at Haji Adam Malik General Hospital Medan was balanced, with 48 cases each for ER+ and ER-
(50.0%). This finding differs from Subiyanto's study, which reported that ER+ was the most common, with
161 cases [21]. Based on Table 2, in all neutrophil level groups, the number of PR+ cases was 42 (43.8%), and
PR- cases totaled 54 (56.3%). This result also differs from the study by Tanggo in 2016, which found PR+ to
be the most frequent with 110 cases [22].

The highest HER2 status observed was HER2 1+, with 58 patients. This finding is consistent with
Subiyanto's study, which also reported HER2 1+ as the most common, with 139 cases [21]. In all neutrophil
level groups, Ki-67 positivity was predominant, with 81 patients. The study by Pasaribu, Issakh, and Maritska
similarly reported Ki-67 positivity as the most frequent, with 40 cases [23]. Ki-67 is a tumor marker that
provides a static picture of tumor proliferation and serves as a surrogate marker for evaluating treatment
effectiveness. High Ki-67 levels are associated with poorer disease-free survival. It can be concluded that Ki-
67 acts as a prognostic factor, but not a predictive factor [23].

The number of positive angioinvasion cases was the highest, with 61 patients. Angioinvasion is important
for assessing prognosis as it indicates the presence of blood vessels that stimulate tumor growth and metastasis
in breast cancer [22]. However, these findings differ from the study by Tanggo in 2016, which reported that
negative angioinvasion was more common, with 146 cases [22].

The most common type of breast cancer observed across all neutrophil level groups was Invasive Ductal
Carcinoma, with a total of 87 cases. This finding is in line with the study by Hutahaean, which also reported
Invasive Ductal Carcinoma as the most prevalent type, with 85 cases [13]. In contrast, the study by Tanriono,
Rotty, and Haroen stated that fibroadenoma was the most common type, with a total of 62 cases [24]. It can
thus be suggested that high neutrophil levels in Invasive Ductal Carcinoma indicate aggressive invasive
neutrophil activity within the breast duct tissue.

5. Conclusion

Most breast cancer sufferers with high neutrophil levels have a poor prognosis with grade III tumors, severe
Tumor Infiltrating Lymphocytes (TILs), mitosis score 1, positive lymph node metastasis status, T1 tumor size,
negative Estrogen Receptor (ER) status, Progesterone Receptor (PR) has negative status, Human Epidermal
Growth Factor Receptor 2 (HER2) has negative status, Ki-67 has positive status, angioinvasion has positive
status, and the cancer type is Invasive Ductal Carcinoma (IDC). High neutrophil levels in the breast tumor
microenvironment will correlate with more aggressive histologic subtypes, especially in triple-negative breast
cancer. Therefore, every breast cancer patient is advised to check neutrophil levels because neutrophil levels
serve as a prognostic and predictive of breast cancer metastasis.

6. Data Availability Statement
The datasets generated and analyzed during the current study are not publicly available due to privacy and
ethical considerations but are available from the corresponding author upon reasonable request.

7. Ethical Statement

Sumatera Medical Journal (SUMEJ) is a peer-reviewed electronic internationaljournal. This statement clarifies
ethical behavior of all parties involved in the act of publishing an article in Sumatera Medical Journal
(SUMEJ), including the authors, the chief editor, the Editorial Board, the peer-reviewer and the publisher
(TALENTA Publisher UniversitasSumatera Utara). This statement is based on COPE’s Best Practice Guidelines
for Journal Editors.

8. Author Contributions
All authors contributed to the design and implementation of this research, data analysis, and finalizing the
manuscript.

9. Funding
No funding.



Sumatera Medical Journal (SUMEJ) Vol.07, No.01, 2024 Page 6 of 7

10. Acknowledgements
The authors thank to Adam Malik Hospital and all the staff and member for their valuable assistance during
data collection and analysis. The authors also thank to all the subjects who support this research.

11. Conflict of Interest
Authors declares no conflict of interest.

References

[1] Sung H, et al. Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and Mortality
Worldwide for 36 Cancers in 185 Countries. CA. Cancer J. Clin. 2021;71(3):209-49. doi:
10.3322/caac.21660.

[2] The Global Cancer Observatory. Cancer Incident in Indonesia. Int. Agency Res. Cancer. 2020;858:1-2.
[Online]. Available from: https://gco.iarc.ft/.

[3] Fumagalli C, and Barberis M. Breast cancer heterogeneity. Diagnostics. 2021;11(9). doi:
10.3390/diagnostics11091555.

[4] Ozel I, Duerig I, Domnich M, Lang S, Pylaeva E, and Jablonska J. The Good, the Bad, and the Ugly:
Neutrophils, Angiogenesis, and Cancer. Cancers (Basel). 2022;14(3):536. doi: 10.3390/cancers14030536.

[5] Ocana A, Nieto-Jiménez C, Pandiella A, and Templeton AJ. Neutrophils in cancer: Prognostic role and
therapeutic strategies. Molecular Cancer. 2017;16(1). doi: 10.1186/s12943-017-0707-7

[6] Pramana Putri Gelgel J, and Steven Christian 1. Karakteristik Kanker Payudara Wanita di Rumah Sakit
Umum Pusat Sanglah Denpasar Tahun 2014-2015. Med. Udayana. 2016;9(3):52-7. doi:
10.1097/GOX.0000000000003413

[7] Putri SA, Asri A, Elliyanti A, and Khambri D. Karakteristik Klinikopatologi Karsinoma Payudara Invasif
di RSUP Dr. M . Djamil. 2019:28-35.

[8] Lumintang LM, Susanto A, Gadri R, and Djatmiko A. Profil Pasien Kanker Payudara di Rumah Sakit
Onkologi Surabaya. 2015;9(3).

[9] WulL, Saxena S, Goel P, Prajapati DR, Wang C, and Singh RK. Breast cancer cell-neutrophil interactions
enhance neutrophil survival and pro-tumorigenic activities. Cancers (Basel). 2020;12(10):1-18. doi:
10.3390/cancers12102884

[10] Pistelli M, et al. Pre-treatment neutrophil to lymphocyte ratio may be a useful tool in predicting survival
in early triple negative breast cancer patients. BMC Cancer. 2015;15(1):1-9. doi: 10.1186/s12885-015-
1204-2

[11] Asri R, Pontoh V, and Merung M. Neutrofil Darah Tepi pada Pasien Kanker Payudara Stadium Lanjut
Sebelum dan Sesudah Dilakukan Tindakan. 2018:62—7.

[12] Moidady A, Esa T, and Bahrun U. Analisis Absolute Neutrophil Count Di Pasien Kanker Payudara
Dengan  Kemoterapi. Indonesia J. Clin. Pathol. Med. Lab. 2016;21(3):215. doi:
10.24293/ijcpml.v21i3.725

[13] Hutahaean A, Qodir N, Fadilah M, Umar M, and Roflin E. Gambaran Risiko Hormonal Pasien Kanker
Payudara di RSMH Kanker payudara adalah penyakit multifaktorial . Sebagian besar faktor risiko kanker
hormon estrogen . Penelitian ini bertujuan untuk mengetahui gambaran faktor risiko hormonal Breast
cancer is a mul. J. Med. Udayana. 2021;10(8):39-45.

[14] Benson CS, Babu SD, and Radhakrishna S. Expression of matrix metalloproteinases in human breast
cancer tissues. 2013;34:395-405. doi: 10.3233/DMA-130986

[15] Widiana IGTET, Suryawisesa IBM, and Widiana IK. Hubungan Ekspresi Tumor Infiltrating
Lymphocytes dengan Klinikopatologi pada Subtipe Luminal A dan Triple Negative Kanker Payudara di
Bali. JBN (Jurnal Bedah Nasional). 2020;4(2):43. doi: 10.24843/jbn.2020.v04.102.p02

[16] Pratiwi AS and Siregar Y. Hubungan Kadar Vitamin D Plasma dengan Indeks Mitosis pada Pasien Kanker
Payudara. Undersea Hyperb. Med. J. 2019;11:170-179.

[17] Bonert M, and Tate AJ. Mitotic counts in breast cancer should be standardized with a uniform sample
area. Biomed. Eng. Online. 2017;16:(1)1-8. doi: 10.1186/s12938-016-0301-z

[18] Riyadhi AR, Heriady Y, and Adhia LG. Hubungan Antara Ukuran Tumor dan Gradasi Histopatologi
dengan Metastasis Kelenjar Getah Bening pada Penderita Kanker Payudara di RSUD Al-lhsan Provinsi
Jawa Barat. Bandung Conf. Ser. Med. Sci. 2022;2(1):49-56. doi: 10.29313/bcsms.v2i1.390

[19] Nathanson SD, et al. Breast cancer metastasis through the lympho-vascular system. Clin. Exp. Metastasis.
2018;35(5-6):443-54. doi: 10.1007/s10585-018-9902-1

[20] Baswedan R, Purwanto H, and Rahniayu A. Profil Pemeriksaan Histopatologi Karsinoma Payudara Di
Departemen/Smf Patologi Anatomi Rsud Dr Soetomo Surabaya Periode 2010-2013. JUXTA J. [lm. Mhs.



Sumatera Medical Journal (SUMEJ) Vol.07, No.0l, 2024 Page 7 of 7

Kedokt. Univ. Airlangga. 2016;8(1):24-9.

[21] Subiyanto D, Kadi TA, Abdurrahman N, Prasetyo Y, Alifiansyah AR, and Fidianingsih 1. Subtipe
Molekuler Kanker Payudara di RSUD Madiun dan Hubungannya dengan Grading Histopatologi. 2018.

[22] Tanggo VVC. Gradasi Histopatologi Sebagai Prediktor. [Online]. 2016 Available from:
http://repository.unair.ac.id/56504/. Accessed on November 21, 2022.

[23] Pasaribu ET, Issakh B, and Maritska Z. Trend kanker payudara di Semarang: Analisis tipe histologi dan
molekuler. J. Kedokt. dan Kesehat. Publ. Ilm. Fak. Kedokt. Univ. Sriwij. 2018;5(3):108-13. doi:
10.32539/jkk.v5i3.6312

[24] Tanriono S, Rotty LWA, and Haroen H. Breast Cancer Histopathology. 2012.



