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Abstract

Purpose There are little data regarding the overall survival (OS) of patients without adjuvant systemic therapy, because most
patients have been subject to standardized systemic therapies. We evaluated the baseline risk to facilitate making decisions
about adjuvant therapy.

Patients and methods A total of 1835 breast cancer patients who did not receive adjuvant systemic therapy between 1964
and 1992 were retrospectively evaluated. We investigated the 10-year disease-free survival (DFS) and OS according to the
number of metastatic lymph nodes, pathological T classification, stage, and estrogen receptor (ER) status.

Results Survival curves showed that as the number of metastatic lymph nodes, pathological T classification, and staging
increased, the 10-year OS and DFS decreased. In univariate and multivariable analyses, the number of metastatic lymph
nodes was significantly associated with the DFS and OS, while in a univariate analysis, the pathological T classification and
stage were significantly associated with the DFS and OS. ER positivity was a good prognostic factor for the 5-year DFS.
However, between 6 and 7 years after surgery, ER negativity was a better prognostic factor than ER positivity.

Conclusion We showed survival rates of patients without adjuvant therapy according to TNM classification and ER status.
This information can aid in treatment selection for doctors and patients through a shared decision-making approach.

Keywords Breast cancer - Overall survival - Adjuvant therapy - Shared decision making

Introduction epidermal growth factor receptor type-2 (HER2), and prolif-
eration markers (Ki67 or multigene assay).
The systemic therapy regimen is usually determined

based on a shared decision between the doctor and the

Since the advent of systemic treatment for breast cancer,
the prognosis of postoperative breast cancer patients has

significantly improved worldwide [1-3]. At present, post-
operative systemic therapy is recommended based on clin-
icopathological factors and biological factors, including
estrogen receptor (ER), progesterone receptor (PgR), human
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patient, taking into consideration the baseline risk, risk
reduction, and harm by treatment. The baseline risk of each
patient is estimated by comparing prognostic factors, such
as the number of metastatic lymph nodes, tumor size, stage,
histological grade, hormone receptor, and HER2 overexpres-
sion, with the results of previous clinical trials or prognosis
data [3, 4]. Recurrence prediction tools, such as Adjuvant!
Online® and PREDICT®, have been used worldwide by
inputting the data of each patient [5, 6]. However, caution
should be practiced when using these tools, as ethnic differ-
ences can affect the results. In particular, a previous study
showed that Adjuvant! Online was overoptimistic in predict-
ing the survival of Asian breast cancer patients [7].

Several trials have shown a postoperative breast cancer
survival of more than 10 years without systemic adjuvant
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therapy in Europe and the United States [2, 3]. However,
there are little data on the survival of patients without sys-
temic therapy in Japan. Therefore, we evaluated the influ-
ence of the true baseline risk on the prognosis of postopera-
tive breast cancer patients who did not undergo adjuvant
systemic therapy in Japan.

Patients and methods

We retrospectively reviewed survival data using the data-
base of the Aichi Cancer Center Hospital for patients with
primary breast cancer who underwent surgical resection
between 1964 and 1992. We investigated the 10-year dis-
ease-free survival (DFS) and overall survival (OS) according
to the number of metastatic lymph nodes, pathological T
classification, stage, and ER status.

Study approval was obtained from the institutional review
board of the Aichi Cancer Center Hospital.

Pathological review

The numbers of metastatic lymph nodes, tumor invasive
diameter, pathological classification, and ER status of the
primary tumors were determined. Tumors were categorized
according to the UICC (Union for International Cancer Con-
trol) Six Edition 2002 [8] as follows: Tis, carcinoma in situ;
T1, microinvasion, no more than 2 cm; T2, more than 2 cm
but no more than 5 cm; T3, more than 5 cm; and T4, any size
with direct extension to the chest wall or skin.

Staging of pTNM was also evaluated according to the
UICC stage. The ER status was evaluated by the dextran-
coated charcoal (DCC) ligand binding assay. The cutoff
value of positivity was set at 5 fmol.

Statistical analyses

The DFS was defined as the time from the day of surgery to
the day of the identification of cancer recurrence or death
from any cause, while the OS was defined from the day of
surgery to the day of death from any cause. The 10-year sur-
vival was estimated using the Kaplan—Meier method accord-
ing to the number of metastatic lymph nodes, pathological
T classification, stage, and ER status. The Cox proportional
hazard model was used to identify prognostic factors inde-
pendently associated with the DFS or OS and to estimate
the hazard ratio (HR). A two-sided p <0.05 was regarded
as statistically significant. All data were analyzed using
the STATA IC® software program, version 13 (Lightstone
Corp., Tokyo, Japan).

Results
Patients

A total of 4323 breast cancer patients underwent surgical
resection at the Aichi Cancer Center Hospital between 1964
and 1992. The Consolidated Standards of Reporting Tri-
als (CONSORT) diagram is shown in Fig. 1. Patients who
underwent adjuvant therapy were excluded. In that period,
no standard adjuvant therapy existed. Hormone therapy was
performed in 1067 patients for mostly early breast cancer
(stage I: 55.1%, II: 34.9%, III: 5.1%), although ER posi-
tivity was assessed in only 376 patients (35.2%). Chemo-
endocrine therapy was performed in 644 patients for mostly
advanced breast cancer (stage I: 2.0%, II: 55.1%, I11: 40.2%),
and chemotherapy was performed in 619 patients (stage I:
23.4%, II: 45.2%, 1II: 23.6%). Patients with bilateral breast
cancer or initially stage IV cancer were excluded to avoid
bias. The final study population included 1835 patients.

Fig.1 Consolidated Standards
of Reporting Trials (CON-

Primary Breast Cancer patients who underwent curative surgery (n=4,323)

SORT) diagram

- Stage IV (n=93)
= Stage O-lllI
Adjuvant chemotherapy and/or hormone therapy (n=2,330)
hormone only (n=1,067), chemotherapy only (n=619), chemo-endocrine therapy (n=644)
- Bilateral breast cancer (n=58)
= Unknown outcome (n=7)

Stage 0-111

Without adjuvant therapy (n=1,835 )
Evaluation of ER status of primary tumors was done (n=403)
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Patient characteristics

The patient characteristics are summarized in Table 1.
Standard radical mastectomy and extended mastectomy
were mainly performed as curative surgery between 1964
and 1988, after which modified radical mastectomy and
breast conserving surgery were mainly performed. Axil-
lary lymph node dissection was performed in all cases. The
median number of resected lymph nodes of each patient was
21.1 (4-62). The stage of patients who did not receive adju-
vant therapy was stage I in 39.3%, II in 39.1%, and III in
17.0%. A total of 252 out of 403 (62.5%) patients were ER-
positive. The characteristics of the 403 patients who were
tested for ER are shown in Table 2. There was no significant
difference in the background between ER-positive and ER-
negative patients. The median follow-up duration for the
patients was 9.2 years.

The DFS

Survival curves showed that as the number of metastatic
lymph nodes increased, the DFS decreased (Fig. 2). In node-
negative patients, the 10-year DFS rate was 79.4%, whereas
in patients with > 10 metastatic lymph nodes, it was 12.5%.
In univariate and multivariate analyses, the number of meta-
static lymph nodes was significantly associated with the DFS
(p<0.001) (Tables 3, 4). Survival curves showed that as
the invasive tumor diameter increased, the DFS decreased
(Fig. 3). The 10-year DFS rate was 96.1% in Tis, 80.3% in
T1, and 20.0% in T4. In a univariate analysis, the patho-
logical T classification was significantly associated with the
DFS (p <0.001) (Table 3). In a multivariate analysis, T2
and T4 vs. T1 was significantly associated with the DFS
(»<0.001) (Table 4). Survival curves showed that the initial
stage was associated with the DFS (Fig. 4). The 10-year DFS
rate was 96.1% in stage O patients, 80.4% in stage I patients,
and 12.5% in stage IIIC patients. In a univariate analysis,
the initial stage was significantly associated with the DFS
(p <0.001-0.006) (Table 3).

We also investigated the relationship between the DFS
and ER status except for in patients with noninvasive cancer
(Fig. 5). The 5-year DFS was higher in ER-positive patients
than in ER-negative ones (67.9% vs. 62.6%); however, the
survival rate reversed from 6 to 7 years. Conversely, the
10-year DFS was lower in ER-positive patients than in ER-
negative ones (52.8% vs. 58.5%).

The OS

Survival curves showed that as the number of metastatic
lymph nodes increased, the OS decreased (Fig. 6). The
10-year OS rate was 81.6% in patients with no metastatic
lymph nodes and 18.3% in patients with > 10 metastatic
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Table 1 Patient characteristics (n=1835)

n (%)

Gender

Female 1820 (99.1)

Male 15 (0.8)
Age (years) 18-87

<35 112 (6.1)

35-54 1084 (59.0)

>55 639 (34.8)
Menopause

Pre 938 (51.5)

Post 882 (48.5)
Number of metastatic lymph nodes (pN)

0 1175 (64.0)

1-3 412 (22.4)

4-9 128 (6.9)

>10 120 (6.5)
Pathological tumor size (pT)

Tis 81 (4.4)

T1 482 (26.2)

T2 1104 (60.1)

T3 153 (8.3)

T4 15 (0.8)
Stage

0 81 (4.4)

I 722 (39.3)

A 364 (19.8)

1B 355 (19.3)

1IA 178 (9.7)

1B 14 (0.7)

1IC 121 (6.6)
Breast surgery

Radical mastectomy 1234

Extended radical mastectomy 396

Modified radical mastectomy 202

Breast-conserving surgery 1

Unknown 2
Histology

Noninvasive carcinoma 81 (4.4)

Invasive carcinoma 1574 (85.7)

Special types 174 (9.5)

Unknown 6(<1)
Estrogen receptor (ER) status

Positive 252 (13.7)

Negative 151 (8.2)

Unknown 1432 (78.0)

lymph nodes. In univariate and multivariate analyses, the
number of metastatic lymph nodes was significantly associ-
ated with the OS (p <0.001) (Tables 3, 4). Survival curves
showed that as the invasive tumor diameter increased, the
OS decreased (Fig. 7). The 10-year OS rate was 97.4% in
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Table 2 Characteristics of the
403 patients whose ER status

ER status

All (n=403) (%)

Positive (n=252) (%)

Negative (n=151) (%)

was evaluated

Number of metastatic lymph nodes

0 196 (48.6) 124 (49.2) 72 (47.9)
1-3 122 (30.2) 75 (29.8) 47 (31.1)
4-9 43 (10.6) 29 (11.5) 14 (9.2)
>10 42 (10.4) 24 (9.5) 18 (12.0)
Pathological T
Tis 2 (0.5) 2(0.8) 0 (0)
T1 68 (16.9) 42 (16.7) 26 (17.2)
T2 279 (69.2) 176 (69.8) 103 (68.2)
T3 52 (12.9) 30 (11.9) 22 (14.5)
T4 2 (0.4) 2(0.8) 0 (0)
Stage
0 2 (0.5) 2(0.8) 0 (0)
1 88 (21.8) 63 (25.0) 25 (16.5)
A 98 (24.3) 98 (38.8) 47 (31.1)
11B 110 (27.3) 70 (27.7) 40 (26.5)
1A 60 (14.8) 40 (15.8) 20 (13.2)
1B 2 (0.5) 2(0.8) 0 (0)
1IIC 43 (10.6) 24 (9.52) 19 (12.6)
ER estrogen receptor
Fig.2 The DFS according to DFS
the number of metastatic lymph =
nodes 21 T
AR
\ ™~
ol L0 L e ., o0 ;79.4%
E S| L\L\ h\““——l_ﬁ
§ L“—‘-,Hj TT—— |, n=1-3;60.3%
ie ~—
3 T, n=4-9;35.4%
v n=10<;12.5%
S 2 A 6 8 10
Years since time of surgery
Number at risk
n=0 1175 1105 1051 9291 956 911
n=1-3 412 358 299 273 258 246
n=4-9 128 86 67 55 48 45
n=10< 120 39 29 21 18 15

Tis, 83.2% in T1, and 26.6% in T4. There were 3 deaths
among the 81 patients with Tis; 1 died from breast cancer
and the other 2 from other diseases. In a univariate analysis,
the pathological T classification was significantly associated
with the OS (p <0.001) (Table 3). In a multivariate analysis,

the pathological T classification was not significantly associ-
ated with the OS (p =0.084-0.26) (Table 4). Survival curves
showed that the initial stage was associated with the OS
(Fig. 8). The 10-year OS rate was 97.4% in stage 0 patients,
83.1% in stage 1 patients, and 18.3% in stage IIIC patients.

@ Springer



614 Surgery Today (2019) 49:610-620

Table 3 Results of a univariate analysis of the 10-year DFS and OS

Variables Disease-free survival rate HR 95% C1 p value  Overall survival rate HR 95% C1 p value
10 years (%) 95% CI 10 years (%) 95% CI
Number of metastatic lymph nodes
0 79.4 76.59-81.27 1.00 81.6 79.34-83.78 1.00
1-3 60.3 55.40-64.85 2.19  1.79-2.67 <0.001 673 62.59-71.66 198 1.59-2.46 <0.001
4-9 354 27.23-43.72 4.65 3.42-5.98 <0.001 464 37.60-54.83 392 298-5.15 <0.001
>10 12.5 7.35-19.09 11.44 9.06-1444 <0.001 183 12.01-25.72 9.63 7.55-12.27 <0.001
Pathological T classification
Tis 96.1 88.59-98.75 97.4 90.25-99.36
T1 80.3 76.48-83.63 1.00 83.2 79.58-86.31 1.00
T2 63.2 60.36—66.06 2.11  1.69-2.65 <0.001 68.2 65.44-70.94 2.10 1.65-2.68 <0.001
T3 46.3 38.24-53.97 3.82 2.84-5.13 <0.001 528 44.57-60.36 3.65 2.65-5.02 <0.001
T4 20.0 4.89-42.39 5.88 3.22-10.74 <0.001 26.6 8.36-49.63 586 3.12-11.02 <0.001
Stage
0 96.1 88.59-98.75 97.4 90.25-99.36
I 80.4 77.37-83.19 1.00 83.1 80.16-85.66 1.00
A 73.3 68.46-77.56 144 1.11-1.86 0.006 76.0 71.33-80.12 147  1.12-1.94 0.006
1B 63.4 58.16-68.17 212 1.67-2.69 <0.001 704 65.38-74.88 1.92 147249 <0.001
IIA 38.4 31.27-45.51 4.67 3.63-6.00 <0.001 485 41.05-55.70  4.05 3.08-5.32 <0.001
111B 214 5.02-44.79 578 3.13-10.69 <0.001 28.5 8.83-52.37 5.67 297-10.81 <0.001
1ic 12.5 7.35-19.09 1241 9.60-16.04 <0.001 183 12.01-25.72 10.53  8.04-13.79 <0.001
ER status
Negative  58.5 50.0-65.7 1.00 61.9 54.01-69.56 1.00  1.12-1.59
Positive ~ 52.8 47.6-60.0 1.04 0.76-1.42 0.766  62.8 56.91-68.86 0.62 0.24-2.34 0.503

CI confidence interval, HR hazard ratio

Table 4 Results of a

- . Variables Disease-free survival rate Overall survival rate
multivariate Cox regression
analysis of the 10-year DFS HR 95% CI p value HR 95% CI p value
and OS
Number of metastatic lymph nodes
0 1.00 1.00
1-3 2.11 1.44-3.11 <0.001 1.89 1.24-2.87 0.003
4-9 3.34 2.04-5.47 <0.001 2.64 1.52-4.58 0.001
>10 9.48 5.95-15.09 <0.001 7.46 4.58-12.14 <0.001
Pathological T classification
T1 1.000 1.00
T2 2.02 1.16-3.54 0.013 1.67 0.93-3.00 0.084
T3 1.94 1.00-3.76 0.050 1.58 0.78-3.20 0.203
T4 6.78 1.50-30.57 0.013 322 0.41-25.12 0.263
ER status
Negative 1.00 1.00
Positive 1.10 0.80-1.51 0.552 091 0.65-1.29 0.634
Age (years)
<35 1.00 1.00
35-54 091 0.46-1.80 0.806 0.79 0.38-1.61 0.522
>55 0.77 0.34-1.71 0.525 0.78 0.33-1.84 0.586
Menopause
Pre 1.00 1.00
Post 1.30 0.84-2.01 0.222 1.29 0.79-2.10 0.301

CI confidence interval, HR hazard ratio
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Fig.4 The DFS according to
the stage
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In a univariate analysis, the cancer stage was significantly
associated with the OS (p <0.001-0.006) (Table 2). With
respect to the ER status, the 10-year OS was slightly better
in ER-positive patients than in ER-negative ones (62.8% vs.
61.9%) (Fig. 9).
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2 - 6

Years since time of surgery

1146 1102 1042 998 943
391 352 311 291 275
109 90 75 70 59

86 49 32 28 22

To determine the risk factors for late recurrence, we ana-
lyzed patients with late recurrence (n=27) compared to
those with no recurrence at 10 years (n=150) (Table 5).
As the number of lymph nodes increased, so did the odds
ratio. The pathological T classification was not correlated
with recurrence.
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Fig.7 The OS according to
the pT

Fig.8 The OS according to the
stage
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Fig.9 The OS according to
the ER positivity (exclud-
ing patients with noninvasive
cancer)
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Table 5 Risk factors for late Variables Late recurrence No recurrence cases Odds ratio 95% CI p value
recurrence cases (n=27) (n=150)
Number of metastatic lymph nodes (pNs)
0 11 96 1.00
1-3 8 42 1.66 0.62-4.46 0.308
4-9 6 9 5.82 1.65-20.57 0.002
>10 2 17.45 1.30-234.76 0.003
Pathological tumor size (pT)
T1 5 30 1.00
T2 18 104 1.03 0.35-3.04 0.945
T3 4 13 1.84 0.42-8.20 0.413
T4 0 1 0.0 0.688

CI confidence interval

Discussion

In this study, we investigated the DFS and OS of postop-
erative patients without adjuvant systemic therapy due to
the dearth of baseline risk data in Japan. We analyzed the
survival data according to the number of metastatic lymph
nodes, pathological T classification, stage, and ER status.
Our findings suggest that the number of metastatic lymph
nodes and stage may be important prognostic factors.
While this has been previously shown in another study
[9], the patients included in that study had undergone hor-
monal therapy. The tumor size was significantly associated
with the DFS in a multivariate analysis, although it was
not significantly associated with the OS. In addition, we
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found that the rate of recurrence was lower in patients with
ER-positive tumors than in those with ER-negative tumors
in the first 5 years but was higher at 10 years. This is in
agreement with the findings of previous studies in patients
who underwent hormonal therapy [9-11].

A study in The Netherlands investigated 93,569 patients
diagnosed with primary breast cancer between 2006 and
2012 for their 15-year OS and DFS according to the number
of metastatic lymph nodes and pathological T classification
[3]. They found that the number of metastatic lymph nodes
and pathological T classification were significantly associ-
ated with the OS. The data showed that the 15-year OS was
90% in NO, 88% in N1, 81% in N2, and 66% in N3, while the
15-year OS was 91-95% in Tla to T1b, 82% in T2, 73% in
T3, and 45% in T4. An analysis of a Japanese dataset found
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that the 5-year survival rate of each stage of breast cancer
patients was 95.8% in stage I, 91.9% in stage II, and 77.6%
in stage III [12]; however, these patients underwent adju-
vant systemic therapies. The survival rate in our study was
worse than these previously reported values, probably due
to the lack of adequate adjuvant therapy. However, we found
that 80% of stage I patients who underwent surgery with no
intervention by systemic therapy did not experience recur-
rence for a period of 10 years. A total of 12.8% of stage I1IC
patients who underwent surgery without adjuvant therapy
were still alive 10 years after surgery.

Several previous studies have shown that the signifi-
cance of ER as a prognostic marker varies depending on the
time of observation [10, 11, 13]. Ke-Da et al. investigated
111,993 cases using the Surveillance Epidemiology and
End Results (SEER) database from 1990 to 2003 [14]. They
showed that, in the early stage after the diagnosis, patients
with ER-positive tumors had lower relapse rates, and the
breast cancer-specific mortality was lower than in those with
ER-negative tumors; however, the results were the opposite
in the late stage after the diagnosis.

Our study has several limitations. First, we lacked data
regarding the intrinsic subtype, because patients underwent
surgical resection between 1964 and 1992. Thus, our analy-
sis could not adjust for this potential confounding factor. By
examining the HER2 and Ki67 status, it would be possible
to estimate the prognosis according to the intrinsic subtype
(luminal A, luminal B, HER2-enriched, basal-like). In addi-
tion, the ER status of the patients included in this study was
evaluated by the DCC method. Since then, immunohistochem-
istry (IHC) has become the standard method used worldwide,
since it more accurately reflects the prognosis [15], although
agreement of IHC and DCC was reported in 91% specimens
[16]. Therefore, the survival curve shown here might be dif-
ferent if patients had been evaluated using IHC. In addition,
the nuclear grade and lympho-vascular invasion are risk fac-
tors for recurrence, but at the time our patients were evaluated,
those factors were not examined routinely.

Conclusion

We determined the survival rates of patients without adju-
vant therapy according to the TNM classification and ER
status. We evaluated the 10-year DFS and OS according to
the number of metastatic lymph nodes, pathological T clas-
sification, stage, and ER status in Japanese postoperative
patients. These data will prove to be important for evaluat-
ing the baseline risk for postoperative breast cancer patients
based on several risk factors. Our results will facilitate treat-
ment selection during shared decision making between doc-
tors and patients.

Funding We report no financial support.

Compliance with ethical standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical approval All procedures performed in studies involving human
participants were in accordance with the ethical standards of the insti-
tutional research committee and with the 1964 Declaration of Helsinki
and its later amendments or comparable ethical standards.

References

1. Bonneterre J, Roche H, Kerbrat P, Bremond A, Fumoleau P,
Namer M, et al. Epirubicin increases long-term survival in
adjuvant chemotherapy of patients with poor-prognosis, node-
positive, early breast cancer: 10-year follow-up results of the
French Adjuvant Study Group 05 randomized trial. J Clin Oncol.
2005;23:2686-93.

2. Peto R, Davies C, Godwin J, Gray R, Pan HC, Clarke M, et al.
Comparisons between different polychemotherapy regimens
for early breast cancer: meta-analyses of long-term outcome
among 100,000 women in 123 randomised trials. Lancet.
2012;379:432-44.

3. Saadatmand S, Bretveld R, Siesling S, Tilanus-Linthorst MM.
Influence of tumour stage at breast cancer detection on survival in
modern times: population based study in 173,797 patients. BMJ.
2015;351:h4901.

4. Goldhirsch A, Coates A, Gelber R, Glick J, Thurlimann B, Senn
HJ. First-select the target: better choice of adjuvant treatments for
breast cancer patients. Ann Oncol. 2006;17:1772-6.

5. Ravdin PM, Siminoff LA, Davis GJ, Mercer MB, Hewlett J, Ger-
son N, et al. Computer program to assist in making decisions
about adjuvant therapy for women with early breast cancer. J Clin
Oncol. 2001;19:980-91.

6. Wishart GC, Azzato EM, Greenberg DC, Rashbass J, Kearins
O, Lawrence G, et al. PREDICT: a new UK prognostic model
that predicts survival following surgery for invasive breast cancer.
Breast Cancer Res. 2010;12:R1.

7. Bhoo-Pathy N, Yip CH, Hartman M, Saxena N, Taib NA, Ho GF,
et al. Adjuvant! Online is overoptimistic in predicting survival of
Asian breast cancer patients. Eur J Cancer. 2012;48:982-9.

8. Sobin LH, Compton CC. TNM seventh edition: what’s new, what’s
changed: communication from the International Union Against
Cancer and the American Joint Committee on Cancer. Cancer.
2010;116:5336-9.

9. Kiba T, Inamoto T, Nishimura T, Ueno M, Yanagihara K, Tera-
mukai S, et al. The reversal of recurrence hazard rate between ER
positive and negative breast cancer patients with axillary lymph
node dissection (pathological stage I-III) 3 years after surgery.
BMC Cancer. 2008;8:323.

10. Jatoi I, Anderson WF, Jeong JH, Redmond CK. Breast cancer
adjuvant therapy: time to consider its time-dependent effects. J
Clin Oncol. 2011;29:2301-4.

11. Cossetti RJ, Tyldesley SK, Speers CH, Zheng Y, Gelmon KA.
Comparison of breast cancer recurrence and outcome patterns
between patients treated from 1986 to 1992 and from 2004 to
2008. J Clin Oncol. 2015;33:65-73.

12. Tto Y, Miyashiro I, Ito H, Hosono S, Chihara D, Nakata-Yamada
K, et al. Long-term survival and conditional survival of cancer

@ Springer



620

Surgery Today (2019) 49:610-620

14.

15.

patients in Japan using population-based cancer registry data.
Cancer Sci. 2014;105:1480-6.

. Saphner T, Tormey DC, Gray R. Annual hazard rates of recur-

rence for breast cancer after primary therapy. J Clin Oncol.
1996;14:2738-46.

Yu KD, Wu J, Shen ZZ, Shao ZM. Hazard of breast cancer-specific
mortality among women with estrogen receptor-positive breast
cancer after five years from diagnosis: implication for extended
endocrine therapy. J Clin Endocrinol Metab. 2012;97:E2201-9.
Thorpe SM. Monoclonal antibody technique for detection of estro-
gen receptors in human breast cancer: greater sensitivity and more
accurate classification of receptor status than the dextran-coated
charcoal method. Cancer Res. 1987;47:6572-5.

@ Springer

. Andersen J, Orntoft TF, Poulsen HS. Immunohistochemical dem-

onstration of estrogen receptors (ER) in formalin-fixed, paraffin-
embedded human breast cancer tissue by use of a monoclonal
antibody to ER. J Histochem Cytochem. 1988;36:1553-60.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.



	The overall survival of breast cancer patients without adjuvant therapy
	Abstract
	Purpose 
	Patients and methods 
	Results 
	Conclusion 

	Introduction
	Patients and methods
	Pathological review
	Statistical analyses

	Results
	Patients
	Patient characteristics
	The DFS
	The OS

	Discussion
	Conclusion
	References


