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A B S T R A C T
Background: Breast cancer is 42.1 per 100,000 population with an average of 17
deaths per 100,000 population. Breast cancer management includes surgery,
radiotherapy, chemotherapy and hormonal therapy. Neoadjuvant therapy has a several
goals in breast cancer: reducing the volume of initially inoperable tumors, evaluating
in vivo chemosensitivity and analyzing micrometastasis management. Cell proliferation
is often measured through Ki67 resulting in independent prognostic markers and as
predictive markers of responsiveness or resistance to chemotherapy or endocrine
therapy. In breast cancer with high risk has a higher expression of Ki67, so it will have
a worse prognosis. This study was conducted to find out the relationship of Ki67 pre
chemotherapy neoadjuvant levels with prognosis in patients with stage IIIB breast
cancer who performed mastectomy surgery at Moehammad Hoesin Palembang General
Hospital. Methods: Cohort Retrospective research on 40 samples Breast cancer
patients in the Medical Record Room and Anatomical Pathology Room of Dr.
Moehammad Hoesin Palembang in July-September 2021. Results: There were 14 out
of 40 samples that had high Ki67 levels (>30%), chi square and fisher exact analysis
showed Ki67 levels >30% were significantly associated with mortality (p< 0.05, OR
13,8(2,7-70,2)). At cut off points Ki67 >20% is also significantly associated with
mortality (p<0.05, OR 7,1 (0,8-63,1)) with a sensitivity value of 91,6% and specificity
of 39,2%. Conclusion: Ki67 >20% can be a worse prognosis in predicting death and
overall survival.

1. Introduction
Breast cancer is the most common malignancy

Chemotherapy is the treatment using a combination

and the leading cause of death in women worldwide.

of drugs that aims to destroy or slow the growth of

According to World Health Organization (WHO), 8-9%

cancer

of women will develop breast cancer. The chance of

become the standard in the treatment of locally

cancer growing rapidly depends on age, the older the

advanced breast cancer and is the treatment of choice

age the faster the cancer develops.1 Various factors

for

are suspected and related to the incidence of breast

advantages in breast cancer treatment is to reduce

cancer including gender, age, family history, genetic

tumor volume that were initially inoperable, evaluate

disorders, race, hormones, radiation, obesity and

chemosensitivity

dietary factors.

micrometastases.

Breast cancer management includes surgery,
radiotherapy, chemotherapy and hormonal therapy.

cells.5

operable

Ki67,

a

Neoadjuvant

early

stage

in

chemotherapy

breast

vivo

nuclear protein

cancer.

and
that is

has

The

evaluate
expressed

exclusively during the active phase of the cell cycle,
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holds great promise as an independent prognostic
marker and as a predictive marker of responsiveness
or resistance to chemotherapy or endocrine therapy.

2021.
All patients with stage III B breast cancer who
underwent

neoadjuvant

chemotherapy

and

This study aims to determine the association

underwent surgery after chemotherapy would be

between Ki67 levels pre neoadjuvant chemotherapy

included as inclusion criteria. Patients who did not

and prognosis in stage IIIB breast cancer patients

have a history of Ki67 examination before surgery

who

and whose medical record data were incomplete or

underwent

mastectomy

surgery

at

Dr

Mohammad Hoesin Hospital Palembang.

loss of follow-up were excluded from this study.

2. Methods

square or Fisher's exact test and ROC analysis to

This study was analyzed using the method chiThis study was an observational analysis with a

obtain the AUC, sensitivity and specificity values.

retrospective cohort design using secondary data.

This research data will be presented in the form of

The collection of samples used consecutive sampling

tables and flowcharts which will be

where every patient with stage III B breast cancer who

univariate, bivariate and multivariate using SPSS 25.

underwent

neoadjuvant

chemotherapy

analyzed

and

underwent surgery after chemotherapy was included

3. Results

in the study for a certain period of time until the

Demographic characteristics

sample was met.

In 40 research samples, 16 (40%) of them are 50

This research was conducted in the medical

years old with a mean age of 53.5 (34-69) years. The

record room and anatomical pathology room, Dr.

majority of samples have a normal body mass index

Mohammad Hoesin Hospital Palembang. Research

(BMI) of 28 (70%) with a median of 22.03 (16.02 to

data collection was carried out on July-September

38.79). (Table 1)

Table 1. Demographic characteristics
n
Age, Mean
Age Classification
≤50 years
>50 years
BMI, Mean
BMI
Normal
Under
Over
Histopatology grading
Grade 3
Grade 2
Lymph Nodes Status
N3
N2
N1
N0
Cancer Subtypes
Luminal A
Luminal b
Triple negative
Her2neu
Mortality
Alive
Died

%
53,5 (34-69)

16
24

40
60
22,03 (16,02-38,79)

28
5
7

70
12,5
17,5

24
16

60
40

14
16
7
3

35
40
17,5
12,5

5
26
5
4

12,5
65
12,5
10

28
12

70
30

454

Histopathological grading was dominated by grade 3 of

being 38 months. (Table 1)

24 (60%) while grade 2 of 16 (40%). There were 16(40%)
samples of lymph node status with N2 of 16(40%), N3 of

Pre-Neoadjuvant chemotherapy Ki67 levels in patients

14(35%), N1 of 7(17.5%) and N0 of 3(12.5%) samples. In this

with stage III B breast carcinoma

study, breast cancer subtypes were dominated by luminal B

In Table 2, the data was seen in samples with Ki67 levels

by 26(65%), luminal A and triple negative respectively

<14% by 12 (30.0%), samples with Ki67 levels 14-30% by 14

5(12.5%) and Her2neu 4(10%). After undergoing adjuvant

(35%) and samples with Ki67 levels >30% by 14(35%).

therapy, 18 (45%) samples were alive and 22 (55%) samples
died. The mean of Overall Survival (OS) was a median of 28
months with the lowest OS being 5 months and the longest

Table 2. Pre-Neoadjuvant chemotherapy Ki67 levels in 3 years

Ki67 Levels
Low (<14%)
Intermediate (14-30%)
High (>30%)
The association between Ki67 and mortality can be seen

n

%

12
14
14

30
35
35

using Chi square showed that there was a significant

in Table 3. where the majority of samples with Ki67 levels

association between Ki67 levels and mortality.

>30% had died by 9 (64.3%). The results of the analysis

Ki67 Levels

Table 3. The association between Ki67 and mortality in 3 years
Outcome n (%)
Died
1(8,3%)
2(16,7%)
9(75%)

Low (<14%)
Intermediate (14-30%)
High (>30%)

Alive
11(39,2%)
12(42,9%)
5(17,9%)

p
0,002

Chi square test, p<0,05
The

outcome

(Mortality)

of

neoadjuvant

exact test results show that there is a significant

chemotherapy response in stage III B breast

association between Ki67 levels before chemotherapy

cancer patients

and mortality with a risk factor of 13.8 times with a

Table 4 shows the association between pre

sensitivity of 75% and a specificity of 82.1%. So it can

neoadjuvant chemotherapy Ki67 levels and the

be concluded that Ki67 levels ≥30% are specific but

incidence of mortality in stage III B breast cancer

not sensitive as a prognosis for overall mortality rate

patients. It can be seen that 9 (64.3%) breast cancer

in 3 years in patients with stage III B breast cancer.

samples had Ki67 ≥30% levels and had died. Fisher

Ki67

High (≥30%)
Low (<30%)

Table 4. The association between Ki67 and mortality in 3 years
Outcome (n(%))
p
OR (Lower-Higher)
Died
(n=12)
9(64,3%)
3(11,5%)

Alive
(n=28)
5(35,7%)
23(88,5%)

0,001

13,8(2,7-70,12)
Sensitivity : 75%
Specificity : 82,1%
NR + : 64,2
NR - : 88,5
Youden’s index : 57,1
Fisher exact test, P<0,05
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The cut off point of Ki67 levels pre-chemotherapy

sample of stage III B breast cancer patients is ≤20%

that can be used to determine the relative risk in

with a sensitivity of 72.7% and a specificity of 72.1%.

Stage III B breast cancer patients
Table 5 shows the cut off point of Ki67 levels in
Table 5. Cut off point of Ki67 on mortality of stage III B breast cancer patients
Ki67 Cut Off Point
Ki67

Sensitivity

Specificity

AUC

p

≤20%

72,7%

72,1%

0,674

0,041

Figure 1. The ROC curve shows the cut off point of Ki67 is <20%.
Table 6. shows that at the Cut Off Point ≥20%

a specificity of 39.28%. So that it is concluded that

there is a significant association with the outco m e.

Ki67 levels ≥20% are sensitive but not specific as a

It

prognosis for overall mortality rate in 3 years in

can

be

concluded

that

patients

with

pre -

chemotherapy stage III B breast cancer with a Ki67
levels

≥20%

had

a

risk

factor

of

7.1

patients with stage III B breast cancer.

times

experiencing death with a sensitivity of 91.6% and

456

Table 6. The association between Ki67 ≥20% and mortality in 3 years
Ki67

≥20%
<20%

Died
(n=12)
11(39,3%)
1(8,3%)

Outcome (n(%))
Alive
(n=28)
17(60,7%)
11(91,7%)

p

OR(Lower-Higher)

0,042

7,1(0,8-63,1)
Sensitivity : 91,6%
Specificity : 39,2%
NR + : 39,2
NR - : 91,6
Youden’s index : 30,8

Fisher Exact Test, p<0,05
Table 7. shows that if the cut off point ≥25%,

so it was concluded that Ki67 levels ≥25% were

there is a significant association with the outco m e.

sensitive but not specific as overall mortality rate

It can

prognosis in 3 years in stage III B breast cancer

be concluded

that pre-chemotherape uti c

patients for stage III B breast cancer with Ki67 levels

patients.

≥25% had a risk factor of 9 times experiencing death
with a sensitivity of 83.3% and specificity of 64.2%,
Table 7. The association between Ki67 ≥25% and mortality in 3 years
Ki67

Outcome (n(%))
Died

p

OR(Lower-Higher)

0,007

9(1,6-49,4)

Alive(n=28)

(n=12)
≥25%

10(50%)

10(50%)

<25%

2(10%)

18(90%)
Sensitivity : 83,3%
Specificity : 64.2%
NR + : 83,3
NR - : 64,2
Youden’s index : 47,5

Fisher Exact Test, p<0,05

Figure 2. Graph of overall survival on mortality
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4. Discussion

The cut off point of Ki67 pre-chemotherapy levels

The levels of Ki67 neoadjuvant pre-chemotherapy in

that can be used to determine relative risk in III B

patients with stage III B breast cancer

breast cancer patients

In this study, it was shown that there was a

The results of the Area Under Curve (AUC) analysis

significant association between Ki67 levels with mortality

showed that the cut off point of Ki67 in mortality

and overall survival. Korde et al (2021) stated in the

prognosis was Ki67 20% with a sensitivity of 72.7% and

consensus results of The International Ki67 in Breast

a specificity of 72.1%. Patients with pre-neoadjuvant

Cancer Working Group (IKWG) that the average breast

chemotherapy stage III B breast cancer with Ki67 levels

cancer sample with stage IIIB showed that the Ki67 levels

≥20% had a risk factor of 7.1 times experiencing death

which had a good Free Disease Survival (FDS) and OS

with a sensitivity of 91.6% and a specificity of 39.28%.

prognosis was >5% and <30%.6 Ding et al (2020) found

Patients with pre chemotherapy stage III B breast cancer

that most samples of stage IIIB breast cancer had Ki67

with Ki67 levels ≥25% had 9 times risk of death with a

levels>20%. The higher the Ki67 levels, the more

sensitivity of 83.3% and a specificity of 64.2%.

aggressive the tumor proliferation will

be. 32

Cabrera et al (2018) concluded that breast cancer
patients who had underwent neoadjuvant chemotherapy

The

neoadjuvant

with non-decreasing Ki67 levels with a cut off point >20%

chemotherapy response in patients with stage III B

outcome

(mortality)

of

would have a worse prognosis.35 Ding et al (2020) also

breast cancer

stated a cut-off point of Ki67 by 20% and concluded that

The researchers of this study determined the outcome

stage IIIB breast cancer patients whose Ki67 levels did

of neoadjuvant chemotherapy response mortality in

not decrease <20% after neoadjuvant chemotherapy had

breast cancer patients with a cut off point >30% referred

a worse prognosis for OS and FDS. 38

based on the IKWG (2019).6 9 (64.3%) breast cancer
samples with Ki67≥30% levels had died.

Research conducted at Sichuan University by Wu et
al (2019) concluded that high Ki-67 expression is a

The consensus carried out by the IKWG in 2019 found

worse` prognostic factor in triple negative breast cancer

samples with Ki67 levels> 30% had a worse prognosis for

(TNBC). A Ki67 truncation of 40% is associated with a

mortality, FDS and OS.6 Likewise, study of Tao et al

greater risk of recurrence and death compared with lower

(2017)

pre-neoadjuvant

expression levels, although the Ki67 threshold with the

chemotherapy >30% had a worse prognostic value for

greatest prognostic significance is unknown.34 Rim et al

mortality, FDS and OS.39 Ragab et al (2018) stated that

stated that the biomarker Ki67 nuclear proliferation has

there was no decrease in Ki67 levels after neoadjuvant

a potential prognostic, predictive and monitoring role in

chemotherapy and a high Ki67 value in neoadjuvant

breast

prechemotherapy illustrates a worse prognosis for

laboratories

mortality. In a study conducted by Ragab et al (2018),

International Ki67 in the Breast Cancer Working Group

7716 breast cancer samples showed that at a cut off

investigated whether the

point >40% post-neoadjuvant had very high accuracy in

analytically

validated

predicting death.

laboratories

using

showed

that

Ki67

levels

The analytical validity of the Immunohistochemistry

cancer.

assessment.

has

Unacceptable
limited

variability

its

clinical

IHC

and

of

of

value.

Ki67

could

standardized

automated

Assessment

between

Ki67

The
be

across

machine-based
levels

>

20%

(IHC) Ki67 can be achieved by careful attention to

automatically can also describe the prognosis of OS and

preanalytic problems and a calibrated standard visual

FDS in breast cancer patients. 36

assessment. Presently, the clinical utility of IHC Ki67 in
the treatment of breast cancer remains limited to
prognostic assessment in stage I or II breast

cancer. 3

5. Conclusions
1. Ki67 levels <14% were 12(30%), samples with Ki67
levels of 14-30% were 14(35%) and samples with Ki67
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levels >30% were 14(35%)

American Society of Clinical Oncology. 2021 May

2. Ki67 levels ≥30% pre-neoadjuvant chemotherapy was
significantly associated with mortality but was only

1; 39(13): 1485-505.
7.

Baskota SU, Dabbs DJ, Clark BZ, Bhargava R.

specific and not sensitive as a prognosis for overall

Prosigna® breast cancer assay: histopathologic

mortality rate >3 years.

correlation, development, and assessment of

3. The cut-off point of Ki67 for worse prognosis was ≥20%
pre-neoadjuvant

chemotherapy

was

size, nodal status, Ki-67 (SiNK™) index for breast

significantly

cancer prognosis. Modern Pathology. 2021 Jan;

associated with mortality but was sensitive and nonspecific, and the cut-off point of Ki67 ≥25% was

34(1): 70-6.
8.

Smith I, Robertson J, Kilburn L, Wilcox M, Evans

sensitive but not specific for overall mortality rate >3

A, Holcombe C, Horgan K, Kirwan C, Mallon E,

years

Sibbering M, Skene A. Long-term outcome and
prognostic value of Ki67 after perioperative

6. References
1.

endocrine therapy in postmenopausal women

Kementerian Kesehatan Republik Indonesia.

with hormone-sensitive early breast cancer

Situasi Penyakit Kanket di Indonesia 2018.

(POETIC): an open-label, multicentre, parallel-

https://www.depkes.go.id › download › pusdatin

group, randomised, phase 3 trial. The Lancet

› buletin › buletin-kanker. 2019. Diakses pada

Oncology. 2020 Nov 1; 21(11): 1443-54.

November 2019
2.

9.

et

al.

area- based approximation in breast cancer.

Urutas

BMC cancer, 2018, 18.1: 1-9

23

di

Asia.

4

Februari

2020.

10. Roychowdhury M. Ki67. PathologOutlines.com.

indonesia-berada-pada-urutan-8-di-asia-

https://www.pathologyoutlines.com/topic/stai

tenggara-dan-urutan-23-di-asia/ diakses pada

nski67.html. Diakses pada 12 September 2021
11. Stephan, Pam. Article. The Ki67 Proliferation

Christina, Shintia. Gambaran pasien dengan

Marker Test and Breast Cancer Treatment.

benjolan

Verywellhealth.com.

payudara
jarum

yang

halus

di

diperiksa

Biopsi

yayasan

kanker

25

Maret

2021.

https://www.verywellhealth.com/ki-67-tumor-

Indonesia th 2014-2018. 2021.

marker-test-430609 diakses pada 12 September

Hutahaean A, Qodir N, Fadilah M. Gambaran

2021

Faktor Risiko Hormobal Pada Pasien Kanker

12. Zhu, Xiuzhi, et al. The prognostic and predictive

Payudara di RSUP Dr. Mohammad Hoesin

potential of

Palembang.

cancer. Scientific reports, 2020, 10.1: 1-10.

(Skripsi. Universitas Sriwijaya).

2020.

6.

Khan,

Berada Pada Urutan 8 di Asia Tenggara dan

aspirasi

5.

Khalid

Relationship between the Ki67 index and its

Agustus 2021

4.

Muhammad

Kemenkes RI, Penyakit Kanker di Indonesia

http://p2p.kemkes.go.id/penyakit-kanker-di-

3.

Niazi,

Ki-67 in triple-negative breast

13. Kanyılmaz G, Yavuz BB, Aktan M, Karaağaç M,

Yuliati, Indra, et al. Panduan Tatalaksana

Uyar M, Fındık S. Prognostic importance of Ki-

Kanker Ginekologi. Scopindo Media Pustaka.

67 in breast cancer and its relationship with

2020.

other prognostic factors. European journal of

Korde LA, Somerfield MR, Carey LA, Crews JR,

breast health. 2019 Oct;15(4):256.

Denduluri N, Hwang ES, Khan SA, Loibl S,

14. Nazari, Elham, et al. Using correlation matrix for

Morris EA, Perez A, Regan MM. Neoadjuvant

the investigation the interaction of genes and

chemotherapy, endocrine therapy, and targeted

traditional risk factor in breast cancer. Meta

therapy for breast cancer: ASCO guideline.

Gene, 2021; 30: 100947.

Journal of clinical oncology: official journal of the

459

15. Kemenkes RI. Panduan dan Penatalaksanaan
Kanker

Payudara.

http://kanker.kemkes.go.id/guidelines/PPKPay
udara.pdf diakses pada 12 September 2021
16. Agarwal

I,

Blanco

L.

WHO

PET/CT-RECIST 1.1 vs. PERCIST 1.0. Nagoya
journal of medical science, 2018, 80.2: 183.
24. Nicolini, Andrea; Ferrari, Paola; DuffyUFFY,
Michael J. Prognostic and predictive biomarkers

classification.

in breast cancer: Past, present and future. In:

website.

Seminars in cancer biology. Academic Press,

PathologyOutlines.com

https://www.pathologyoutlines.com/topic/brea
stmalignantwhoclassification.html.

Accessed

September 12th, 2021.

2018; 56-73.
25. Brandao,

Marianna, et

al.

Biomarkers

of

response and resistance to PI3K inhibitors in

17. Haque W, Verma V, Hatch S, Klimberg VS, Butler

estrogen receptor-positive breast cancer patients

EB, Teh BS. Response rates and pathologic

and

complete response by breast cancer molecular

inhibitors. Annals of oncology, 2019; 30: x27-

subtype following neoadjuvant chemotherapy.

x42.

Breast cancer research and treatment. 2018
Aug; 170(3): 559-67.
Cancer

Society.

Staging.
28

26. Weiss,

therapies

involving

Marissa. Article. Hormone

PI3K

Receptor

Status. 21 September 2020. Breastcancer.org.

18. American Joint Committee On Cance (AJCC).
Breast

combination

American
Juni

Cancer
2021.

https://www.breastcancer.org/symptoms/diag
nosis/hormone_status

diakses

pada

12

September 2021

https://www.cancer.org/cancer/breast-

27. Zhou Y, Liu X. The role of estrogen receptor beta

cancer/understanding-a-breast-cancer-

in breast cancer. Biomarker Research. 2020 Dec;

diagnosis/stages-of-breast-cancer.html diakses

8(1):1-2.

pada 12 September 2021

28. Allison, Kimberly H., et al. Estrogen and

19. Giordano, Sharon H., et al. Systemic therapy for

progesterone receptor testing in breast cancer:

patients with advanced human epidermal growth

ASCO/CAP

factor receptor 2–positive breast cancer: ASCO

Muhammad Khalid Khan, et al. Relationship

clinical practice guideline update. Journal of

between the Ki67 index and its area- based

Clinical Oncology, 2018; 36.26: 2736-2740.

approximation in breast cancer. BMC cancer,

20. Chung SR, Choi WJ, Cha JH, Kim HH, Shin HJ,

guideline

update.

2020.Niazi,

2018; 18.1: 1-9.

Chae EY, Yoon GY. Prognostic factors predicting

29. Boland, M. R., et al. Meta-analysis of the impact

recurrence in invasive breast cancer: An analysis

of progesterone receptor status on oncological

of radiological and clinicopathological factors.

outcomes in oestrogen receptor-positive breast

Asian journal of surgery. 2019 May 1; 42(5): 613-

cancer. Journal of British Surgery, 2020; 107.1:

20.

33-43.

21. Vaidya, Jayant S., et al. Rethinking neoadjuvant

30. Oh, Do-Youn; BANG, Yung-Jue. HER2-targeted

chemotherapy for breast cancer. Bmj, 2018, 360.

therapies—a role beyond breast cancer. Nature

22. Liu, Zhenyu, et al. Radiomics of multiparametric

reviews Clinical oncology, 2020; 17.1: 33-48.

MRI for pretreatment prediction of pathologic

31. Cocco, Emiliano, et al. Prevalence and role of

complete response to neoadjuvant chemotherapy

HER2 mutations in cancer. Pharmacology &

in breast cancer: a multicenter study. Clinical

therapeutics, 2019; 199: 188-196.

Cancer Research, 2019, 25.12: 3538-3547.

32. Ragab, Halla Mohamed, et al. Assessment of Ki-

23. Kitajima, Kazuhiro, et al. Assessment of tumor
response

to

neoadjuvant

chemotherapy

in

patients with breast cancer using MRI and FDG-

67 as a potential biomarker in patients with
breast cancer. Journal of Genetic Engineering
and Biotechnology, 2018; 16.2: 479-484.

460

33. Nielsen, Torsten O., et al. Assessment of Ki67 in
breast cancer: Updated recommendations from
the international Ki67 in breast cancer working
group. JNCI: Journal of the National Cancer
Institute, 2021; 113.7: 808-819.
34. Wu, Qiang, et al. Prognostic value of Ki-67 in
patients with resected triple-negative breast
cancer: a meta-analysis. Frontiers in oncology,
2019; 9: 1068.
35. Cabrera-Galeana, Paula, et al. Ki67 changes
identify worse outcomes in residual breast
cancer tumors after neoadjuvant chemotherapy.
The oncologist, 2018; 23.6: 670.
36. Rimm,

David

L.,

et

al.

An

international

multicenter study to evaluate reproducibility of
automated scoring for assessment of Ki67 in
breast cancer. Modern Pathology, 2019; 32.1:
59-69.
37. Mota,

Andre

de

Lima,

et

al.

Molecular

characterization of breast cancer cell lines by
clinical

immunohistochemical

markers.

Oncology letters, 2017; 13.6: 4708-4712.
38. Ding, Yuqin, et al. Impact on survival of estrogen
receptor,
expression

progesterone

receptor

discordance

and

pre-and

Ki-67
post-

neoadjuvant chemotherapy in breast cancer.
PloS one, 2020; 15.4: e0231895.
39. Tao, Miaomiao, et al. Ki-67 labeling index is a
predictive marker for a pathological complete
response to neoadjuvant chemotherapy in breast
cancer: a meta-analysis. Medicine, 2017; 96.51.

461

