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Usefulness of Ki-67 as a Prognostic Fac-
tor in Lymph Node-Negative Breast Can-
cer

So-Youn Jung, Wonshik Han, Hyuk Jai Shin, Jeong
Eon Lee, Ki-Tae Hwang, Sung Eun Hwang, Seung
Keun Oh, Yeo-Kyu Youn, Sung-Won Kim, Dong-
Young Noh

Department of Surgery, Seoul National University
College of Medicine, Seoul, Korea

Purpose: To evaluate the independent prognostic
value of Ki-67 in lymph node-negative breast can-
cer and the usefulness of Ki-67 when it combined
with St. Gallen classification as a guidance of adju-
vant chemotherapy for node-neqgative cancer.
Methods: We retrospectively reviewed the data of
534 patients with lymph node-negative breast can-
cer who underwent curative surgery between 1998
and 2001 at our institution. Patients were classified
according to the guideline of risk groups of St.
Gallen consensus and the level of Ki-67 expression.
Distant metastasis-free survival (DFS) rates were
compared between groups.

Results: With a median follow-up of 55 months, the
overall 5-year DFS rate was 91.5%. The 5-year DFS
rates for patients with high and low Ki-67 tumors
(cut-off value: =10%) were 84.6% and 93.7%,
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respectively (p < 0.001). In a Cox regression model
involving potential prognostic factors, high Ki-67
expression could independently predict the risk of
distant recurrence (odds ratio = 2.0 [95% confi-
dence interval,1.03-3.93]). The 5-year DFS rates for
patients with average and minimal risk group of St.
Gallen classification were 89.3% and 97.5%,
respectively. The average risk group was further
divided into two subgroups with significantly differ-
ent prognosis according to the Ki-67 expression
(DFSrate:84.2% vs. 91.5%; p= 0.007).
Conclusions: Ki-67 was an independent prognostic
factor in lymph node-negative breast cancer and
the combination of Ki-67 expression and the St.
Gallen classification could provide a more useful
therapeutic guideline for lymph node-negative
breast cancer patients.

(JBreastCancer 2006;9: 41-46)
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Table 1. The characteristics of patients and univariate analysis of
possible prognostic factors for 5-year DFS rate.

Charateristics No. of Patients (%) 5-year DFS rate % p-value

Enrolled patients 534(100) G5

Ki-67 (cut-off:10)

=10 130(24.3) 84.6 <0.001
<10 331(62.0) 93.7

Unknown 73(3.7)

Age (years)

<35 39 (7.3) 83.9 0.012
>35 495(92.7) 92.4

Tumor size (cm)

2 248(46.4) 90.5 NS
<2 286(53.6) 92.7

ER

Positive 252(47.2) 95.5 0.007
Negative 237(44.4) 87.5

Unknown 45(8.4)

PR

Positive 169(31.6) 953 NS
Negative 319(59.7) 89.3

Unknown 46(8.7)

Histologic grade

3 171(32.0) 88.3 NS
lor2 316(59.2) 93.0

Unknown 47(8.8)

Nuclear grade

3 322(60.3) 931 NS
lor2 173(32.4) 87.8

Unknown 39(7.3)

C-erbB-2

2o0r3 216(40.4) 91.9 NS
Oorl 228(42.7) 90.8

Unknown 90(16.9)

Adjuvant chemotherapy

Done 322(60.3) 89.4 0.014
Not done 212(39.7) 953

Hormonal therapy

Done 218(40.8) 95.9 0.006
Not done 316(59.2) 88.9

DFS= Distant metastasis-free survival; ER= Estrogenreceptor; PR=Progesterone
receptor; NS= Not significant.
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Fig 1. Distant metastasis-free survival (DFS) curves of the risk groups reclassified by
the combination of Ki-67 and the St. Gallen classification.
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