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Risk Factors for Distant Metastasis as a Primary Site of Treatment
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The aim of this study was to evaluate the risk factors for distant metastasis (DM) as
a primary site of failure in early-stage breast cancer. Data from 294 patients diagnosed
with pathologic stage I or II breast cancer between January 2000 and December 2005
were reviewed retrospectively. Median follow-up duration was 81.0 months (range,
18-135 months). The total number of patients with DM without evidence of locoregional
recurrence was 20 and the median time between surgery and DM was 29 months (range,
9-79 months). Median survival time was 38 months (range, 22-77 months) after
operation. HER-2 positivity (p=0.015), T stage of tumor (p=0.012), and number of in-
volved lymph nodes (p=0.008) were significant predictors of DM in the univariable
analysis. Number of involved lymph nodes [p=0.005, hazards ratio (HR): 1.741; 95%
confidence interval (CI): 1.178-2.574] and HER-2 positivity (p=0.018, HR: 2.888; 95%
CI: 1.201-6.941) had a statistically significant effect on DM-free survival in the multi-
variable analysis. A cautious evaluation may be helpful when patients with risk factors
for DM have symptoms implying the possibility of DM. To reduce DM, applying in-
tensive therapy is needed after curative surgery for patients with high risk for DM.
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INTRODUCTION

Breast cancer is known to have a relatively favorable sur-
vival rate in comparison with other cancers.' In Korea,
5-year relative survival rates were reported as 89.9% dur-
ing 2004-2008 for breast cancer patients.” However, many
patients developed relapse and the most frequent type of
relapse in breast cancer was reported as distant metastasis
(DM).? In early-stage breast cancer, the 10-year cumula-
tive incidence of DM after breast-conserving surgery was
reported as 7.1%," and low-risk patients with node-neg-
ative small tumors have an approximately 10% to 25% risk
of developing DM." Even in early-stage cancer, DM is a
well-known cause of disease-related mortality. The pre-
vious metastasis model suggested that specific accessional
genomic events result in the tumor having invasive charac-
teristics and that the metastasis arises in the last steps of
tumorigenesis.” However, many reports have indicated
that metastasis occurs earlier during tumor progression.
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Also, it is suggested that the progenitors for DM must be
disseminated to metastatic sites before resection of the pri-
mary breast cancer.®’ Thus, we need to be concerned about
the chance of DM even for patients diagnosed with ear-
ly-stage breast cancer.

After DM as the initial treatment failure, the 5- and
10-year survival rates for early-stage breast cancer are re-
ported to be 22% and 9%, respectively.® Early detection and
intervention of metastatic foci can increase the quality of
life in breast cancer patients. Often, however, the occur-
rence of metastasis is not as closely tracked in patients with
early-stage breast cancer as in patients with advanced
stage cancer. A need exists to define high-risk groups for
metastasis in early-stage breast cancer. In addition, in-
dividualized therapy for the particular group with high
risk for DM would produce more benefit from adjuvant
treatment and reduce the chance for adverse effects by un-
necessary treatment.” This study was performed to de-
termine the risk factors for DM as a primary recurrent site

Chonnam Med J 2014;50:96-101



in early-stage breast cancer.

MATERIALS AND METHODS

1. Study subjects

Data were reviewed retrospectively for 320 patients who
were diagnosed with pathologic stage I or II breast cancer
(in accordance with the American Joint Committee on
Cancer, 7" edition) without a history of neoadjuvant che-
motherapy or other malignancy and who underwent oper-
ation or chemotherapy between January 2000 and December
2005. Among the 320 patients, 17 patients who developed
locoregional recurrence (LR) as a first site of relapse and
9 patients who were diagnosed with LR and DM con-
currently were excluded. The remaining 294 patients were
enrolled. Every patient underwent a curative operation.
Median follow-up duration was 81.0 months (range, 18 to
135 months).

2. Statistical analysis
We retrospectively reviewed the possible predictive fac-
tors for DM as a primary site of recurrence in each patient.

TABLE 1. Clinical characteristics of patients and methods of treat-
ments

Characteristics DM (n=20) NED (n=274)
Number (%) Number (%)

Age

<40 3 (15) 35 (12.8)

40-49 10 (50) 131 (47.8)

50-59 5(25) 65 (23.7)

>60 2(10) 43 (15.7)
Method of operation

PM* 6 (30) 85 (31.0)

MRM® 14 (70) 179 (65.3)

SM* 0(0) 10 (3.7)
Adjuvant chemotherapy

CMF* 13 (65) 173 (63.1)

AC®, FAC' 5 (25) 33 (12.0)

None 2 (10) 68 (24.8)
Adjuvant hormone therapy 173 (63.1)

Yes 9 (45)

No 11 (55) 101 (36.8)
Menopausal status

Premenopausal 11 (55) 126 (46.0)

Perimenopausal® 0(0) 8(2.9)

Postmenopausal 7 (35) 119 (43.4)

Unknown 2 (10) 21 (7.7)

PM: partial mastectomy, MRM: modified radical mastectomy,
SM: simple mastectomy, “Every patient received external beam
radiotherapy, "Three patients in DM group and 6 patients in NED
group received external beam radiotherapy, ‘Two patients re-
ceived external beam radiotherapy, “Cyclophophamide, metho-
trexate and 5-fluorouracil, “Doxorubicin and cyclophosphamide,
'5-fluorouracil, doxorubicin and cyclophosphamide, Irregular
menstruation in 40s and 50s with history of menstruation within
3 months before curative therapy.
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TABLE 2. Pathologic characteristics of patients

Characteristics DM (n=20) ~ NED (n=274)
Number (%) Number (%)

Pathologic T stage

la 0(0) 16 (5.8)

1b 0(0) 38(13.9)

lc 8 (40) 136 (49.6)

2 12 (60) 78 (28.5)

3 0(0) 6(2.2)
Number of involved nodes

0 10 (50) 199 (72.7)

1 3 (15) 45 (16.4)

2 5 (25) 19(6.9)

3 2 (10) 11 (4.0)
Stage

I-IIA 11 (55) 238 (86.9)

1IB 9 (45) 36 (13.1)
Histopathologic type

Invasive ductal 17 (85) 230 (83.9)

Mucinous 3(15) 12 (4.4)

Others 0 (0) 32 (11.7)
Histologic grade

1 2 (10) 55 (20.1)

2 4 (20) 95 (34.7)

3 9 (45) 73 (26.6)

Unknown 5(25) 51 (18.6)
Nuclear grade

Low 0(0) 8(2.9)

Intermediate 9 (45) 117 (42.7)

High 6 (30) 96 (35.0)

Unknown 5 (25) 53 (19.3)
Estrogen receptor

Positive 11 (55) 176 (64.2)

Negative 9 (45) 92 (33.6)

Unknown 0(0) 6(2.2)
Progesterone receptor

Positive 10 (50) 154 (56.2)

Negative 10 (50) 112 (40.9)

Unknown 0(0) 8(2.9)
HER-2

Positive® 10 (50) 65 (23.7)

Negative 10 (50) 196 (71.5)

Unknown 0(0) 13 (4.7)
Margin status

Positive 0 (0) 2(0.73)

Close” 2 (10) 9(3.3)

Negative 18 (90) 261 (95.3)

Unknown 0(0) 2(0.73)
Lymphovascular space invasion

Positive 4 (20) 61 (22.3)

Negative 11 (55) 212 (77.4)

Unknown 5(25) 1(0.3)

HER 2: human epidermal growth factor receptor 2, “The results
of immunohistochemistry 3+ or more than 2 copies of the HER-2
gene found in test using Fluorescence In Situ Hybridization,
"Defined as microscopic identification of tumor cell within 2 mm
from resection margin.
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Twenty patients who had DM as a first site of recurrence
were compared with 274 patients who had no evidence of
disease.

DM was defined as radiologic changes confirmed by at
least 1 of the 4 imaging procedures: magnetic resonance
imaging, computed tomography, positron emission tomog-
raphy, and whole-body bone scan. We defined metastasis-
free survival as the period from the date of operation to the
date of radiologic confirmation of metastasis. We calcu-
lated follow-up duration from the date of surgery to the date
of the last visit to a hospital.

Kaplan-Meier survival analysis with the log-rank test
was used to analyze potential risk factors for DM in early-
stage breast cancer. Multivariate analysis was performed
by use of the Cox proportional hazard model with the for-
ward stepwise method to evaluate the risk factors for DM.
Analysis was executed by use of SPSS, version 19.0 (SPSS
Inc, IBM Corp, Armonk, NY).

RESULTS

Among 158 patients with T1INO disease, 36 patients
(23%) were HER-2 (human epidermal growth factor re-
ceptor 2) positive. Of 40 patients with T1N1 disease, 6 pa-
tients (15%) were HER-2 positive. The number of patients
with T2NO disease was 51, and 17 patients (33%) showed
HER-2 positivity. The number of patients with T2N1 dis-
ease was 39, and 15 patients (42%) were HER-2 positive.
Six patients were diagnosed with T3NO disease, and 1 pa-
tient (17%) showed HER-2 positivity. Further character-
istics of the 294 patients are described in Tables 1 and 2.

No patients with HER-2 positivity received trastuzumab.
The 5-year overall survival rate was 89.8%, and the 5-year
DM-free survival rate was 88.1%.

The total number of cases of DM without evidence of LR
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was 20 and the median elapsed time from surgery to DM
was 29 months (range, 9-79 months). Twelve patients died,
and the median survival time was 38 months (range, 22-77
months) after the operation and 12 months (range, 1-61
months) after the diagnosis of DM. Three patients who de-
veloped DM were not followed up.

The most common site of primary DM was bone (11 pa-
tients), and spine (7 patients) was the most frequently in-
volved site among cases of bone metastasis. The pelvic bone
(3 patients) was the next most frequent site. Among pa-
tients with visceral organ metastasis, 2 patients had pri-
mary lung metastasis and 2 patients had primary liver
metastasis. One patient was diagnosed with liver and lung

TABLE 3. Results of the univariate analysis for distant metastasis
without locoregional recurrence

Variables p value®
Age group 0.917
Pathologic T stage=>2 0.008
Number of involved lymph node 0.008
Histologic grade 0.096
Nuclear grade 0.707
Estrogen receptor status 0.347
Progesterone receptor 0.495
HER-2 0.015
Menopausal status 0.706
Lymphovascular invation 0.281
Perineural invasion 0.155
Method of operation 0.909
Adjuvant radiotherapy 0.407
Adjuvant chemotherapy 0.041
Adjuvant hormonal therapy 0.362

HER-2: human epidermal growth factor receptor-2. “Analyzed us-
ing Kaplan-Meier survival analysis by the means of log-rank test.
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FIG. 1. Kaplan-Meier log survival plot displaying metastasis free survival. (A) Metastasis free survival according to number of involved
lymph node (log-rank test, p=0.008). (B) Metastasis free survival according to HER-2 positive (log-rank test, p=0.015).
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TABLE 4. Results of the multivariate analysis for distant metastasis without locoregional recurrence

95% CI
Variables Hazard ratio p value®
Lower Upper
Number of involved lymph node 1.74 1.18 2.57 0.006
HER-2 positivity 2.88 1.20 6.92 0.018

HER-2: human epidermal growth factor receptor-2. “Analyzed using Cox proportional hazard model with forward stepwise method.

metastasis at the same time. Both skeletal and visceral
metastasis was found in 2 patients, and distant lymph no-
des were the primary site of metastasis in 2 patients. After
the occurrence of DM, new sites of metastasis were found
in 8 patients, and the interval to subsequent metastasis
was 5 to 13 months. Only 4 patients had a single site of DM
and the other 16 patients developed multiple metastatic fo-
ci during follow-up. Subsequent central nervous system
metastasis developed in 2 patients.

According to the results of the Kaplan-Meier survival
analysis, a higher pT stage of tumor (p=0.008), increased
number of involved lymph nodes (p=0.008), and HER-2 pos-
itivity (p=0.015) were all significant risk factors for DM in
early-stage breast cancer (Fig. 1). The adjuvant chemo-
therapy group had a shorter metastasis-free survival
(p=0.041; Table 3). Nineteen patients (8.4%) in the chemo-
therapy group and 1 patient (1.4%) who did not receive che-
motherapy developed metastasis. The ratios of stage 1, 2A,
and 2B were 44.4%, 36.9%, and 18.7% in the chemotherapy
group and 87.0%, 8.7%, and 4.3% for patients who did not
receive chemotherapy, respectively.

All the covariates that were statistically significant in
the univariate analysis were analyzed for the multivariate
analysis. Values were missing for 14 cases (4.8%). Lymph
node status was unknown for 1 case and HER-2 status was
missing for 13 cases. A listwise deletion approach was used
to handle missing data. The remaining 280 cases were en-
rolled in the multivariate analysis. HER-2 positivity
[hazard ratio (HR): 2.88; 95% confidence interval (CI): 1.20-
6.92, p=0.018] and number of involved lymph nodes (HR:
1.74; 95% CI: 1.18-2.57, p=0.006) had a statistically sig-
nificant effect on DM-free survival (Table 4). The 5-year
overall survival rate for the HER-2 positive and HER-2
negative group was 86.7% and 91.3%, respectively.

DISCUSSION

Many reports have suggested that LR is related to DM.
Local recurrence within a short interval from surgery was
reported as a significant prognostic factor for poor DM-free
survival,'”'" and isolated LR was reported to increase the
probability of DM."*" In some patients, however, DM is the
primary site of disease recurrence. Mansell et al.? reported
that in a study of early-stage breast cancer, LR was 1.1%
and DM was 4.8% for women with positive estrogen re-
ceptor and postmenopausal status during 2.5 years of fol-
low-up. For patients who developed distant spread as a pri-

mary site of treatment failure, there is no time to give sys-
temic therapies to prevent distant spread after local
recurrence. Therefore, a need exists to define high-risk
groups of DM without LR so that intensive adjuvant ther-
apy can be given when the initial diagnosis is confirmed.
Identifying high-risk groups for DM also helps the practi-
tioner pay careful attention when symptoms that suggest
the possibility of metastasis appear in this group. There-
fore, we compared patients who developed DM as the only
site of treatment failure with patients who had no evidence
of disease. HER-2 positivity and the number of involved
lymph nodes were significant predictors of DM without LR
in the multivariable analysis.

HER-2 is known to have a role in increasing the growth
and life-span of the primary tumor and also plays a part
in disease dissemination. HER-2 is also known to increase
metastatic cell mobility and to contribute to angioge-
nesis.*™* The prevalence of HER-2 positivity is documented
as 20% to 30% of breast cancer.”'® Tsutsui et al.'® reported
that HER-2 positivity turned out to be related to shorter
disease-free survival and shorter overall survival. Also, the
coexistence of negative estrogen receptor (ER) and positive
HER-2 status showed the worst outcome in a subgroup
analysis. Nguyen et al."” reported that basal type [negative
for ER, progesterone receptor (PR), and HER-2 receptor:
adjusted HR=2.3; p=0.035] and luminal B type (positive ER
and PR, HER-2 positive: adjusted HR=2.9; p=0.007) were
significant risk factors for DM. In a study of TINO patients,
HER-2 type (negative ER and PR, HER-2 positive) had a
higher risk of LR and DM compared with luminal A type
(positive ER or PR, HER-2 negative).'® In other reports,
however, HER-2 type was not a statistically significant
predictor of a short distant disease-free survival in ear-
ly-stage breast cancer patients who underwent breast-con-
serving therapy.'** In this study, HER-2 positivity (both
HER-2 type and luminal B type) was a prognostic factor for
DM without LR in stage I and II breast cancer. Many re-
ports support the aggressiveness of triple negative and
HER-2 positive breast cancer.'*'®*! However, the pattern
of recurrence and outcome is not consistent among
studies.’®® Our results support the characteristics of
HER-2, which is prone to develop metastasis in the early
period of the disease course.

In our study, no patients underwent targeted therapy
with trastuzumab. Thus, the comparison between the in-
cidence of DM without LR and disease-free survival accord-
ing to the usage of trastuzumab in the HER-2 positive group
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could not be performed. National Comprehensive Cancer
Network (NCCN) guidelines version 2.2014 suggest add-
ing adjuvant chemotherapy and trastuzumab after oper-
ation for patients with HER-2 positivity in cases with a tu-
mor larger than 1 cm or the involvement of lymph nodes.
However, trastuzumab was only administered since late
2005 in the studied institution. Thus, no patient had ad-
juvant targeted therapy with trastuzumab, which might
have affected the rate of DM without LR and the prognosis
of the patients in our study.

In this study, no patient who developed DM without LR
had T1a or T1b disease. Although careful follow-up with
many patients is needed to confirm the incidence of DM
without LR in T1a and T1b patients, considering the car-
diac toxicity and other potential toxicities of trastuzumab,
our results support that it would be reasonable to omit tras-
tuzumab in T1aNO and T1bNO patients.

Jatoi et al.”” reported that nodal metastasis is a marker
of an aggressive phenotype. Furthermore, lymph node sta-
tus at the time of diagnosis in breast cancer is known to be
related to a poor outcome after relapse.”” These findings
support that lymph node involvement at the time of diag-
nosis is not a reflection of tumor chronology, but an indi-
cator of tumors with aggressive biological behavior. In our
study, even 1 to 3 axillary lymph node metastases were re-
lated with poorer distant-disease-free survival. The ag-
gressive nature of lymph node-involved disease needs to be
considered compared with node-negative disease even of
the same stage.

The number of patients with DM without LR was small
and was a limitation of this study. Also, we could not ana-
lyze the effect of HER-2 positivity for DM-free survival af-
ter targeted therapy. However, our study adds information
about the high-risk features of the HER-2 positive sub-
group with a tumor size of more than 1 cm for DM without
LR.

In conclusion, the HER-2 positive subtype and increased
number of involved lymph nodes are associated with a high
risk of DM without LR in early-stage breast cancer. In these
patients, immediate evaluation is needed when symptoms
implying the possibility of DM appear. To reduce DM, in-
tensive adjuvant therapy is needed after curative treat-
ments.
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