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Abstract 

Purpose. Continuous minor steps of improvement in the management of breast cancer have 

resulted in decreased mortality rates during the last decades. The aim of this study was to 

compare the clinical outcome of patients with stage I breast cancer diagnosed during two time 

periods that differed with respect to adjuvant systemic therapy. 

Material and methods. The studied population consisted of all women <60 years of age, who 

were diagnosed breast cancer stage I between 1986 and 1999 in South-east Sweden, a total of 

1407 cases. The cohort was divided into two groups based on the management programmes of 

1986 and 1992, hereafter referred to as Period 1 and Period 2. Before 1992 the only adjuvant 

systemic therapy recommended was tamoxifen for hormone receptor (HR) positive patients 

aged 50 years or older. During Period 2 the use of adjuvant treatment was extended to 

younger patients at high risk, identified by a high tumour S-phase fraction, with either 

hormonal (HR+ patients) or cytotoxic (HR- patients) treatment. 

Results. The estimated distant recurrence-free survival rate was significantly higher during 

Period 2 than during Period 1 (p=0.008). Subgroup analysis showed that the most evident 

reduction of distant recurrence risk was among hormone receptor-negative patients (RR=0.58, 

95% CI 0.31-1.09, p=0.09) and among patients with a high tumour S-phase fraction 

(RR=0.53, 0.30-0.93, p=0.028). The risk reduction between the periods was still statistically 

significant in multivariate analysis when adjusting for different tumour characteristics and 

treatment modalities, indicating an influence of other factors not controlled for. One such 

factor may be the duration of tamoxifen treatment, which likely was more frequently five 

years during Period 2 than during Period 1. 

Conclusions. We conclude that the causes of the increase in distant recurrence free survival 

for women with breast cancer stage I are complex. The results support though that high-risk 
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subgroups of stage I breast cancer patients did benefit from increased use of systemic therapy 

as a consequence of an updated management programme. 
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Introduction 

Breast cancer incidence rates have increased among women in Europe and in the USA during 

the last decades and it is the most common type of cancer among women [1-3]. In Sweden, 

the yearly incidence and prevalence are high, however by international comparison, the 

Swedish breast cancer mortality rates have been low [4]. A recent population based study 

from South-east Sweden presented breast cancer specific ten-year survival rates of 90.9 % for 

stage I disease (T1N0M0) and 74.0 % for all stages [5]. A national screening schedule for 

women aged 40-74 years introduced in 1986, changes in surgery towards breast-conserving 

surgery in combination with adjuvant radiotherapy as opposed to mastectomy, more extensive 

use and tailoring of systemic adjuvant treatment for breast cancer stage I since the early 1990s 

might have been of importance for the high survival rates. 

 

The prognosis of breast cancer patients is favourable if the disease is detected and adequately 

treated at an early stage [5, 6]. Estimation of recurrence risk for breast cancer stage I is based 

on malignancy grade, tumour proliferation activity, steroid hormone receptor status and 

tumour size [6]. A high S-phase fraction (SPF), or a high Nottingham histological grading 

(NHG) score indicate high risk of distant recurrence [6-11]. Tumour expression of oestrogen 

and/or progesterone receptors indicates a better short-term prognosis compared to tumours not 

expressing receptors, hereafter referred to as receptor positive and receptor negative tumours 

respectively. Patients with smaller tumours have better prognosis than those with larger ones 

[6, 12].  

 

Since the mid 1980s, breast cancer patients in South-east Sweden have been treated and 

followed within the framework of a regional management programme with guidelines for 

systemic adjuvant therapy based on age and recurrence risk. The first regional management 
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programme that recommended systemic therapy for breast cancer stage I was issued in 1983 

(Table 1a) [13]. The programme was updated in 1992 with recommendations for more 

extensive use of hormonal therapy, and with the introduction of cytotoxic therapy (Table 1b) 

[14]. The change in recommendation of adjuvant therapy in 1992 was based on clinical 

randomised trials that showed significantly reduced risk of recurrence and overall mortality 

for women with early breast cancer when given postoperative systemic therapy. Women with 

receptor positive tumours were shown to benefit from hormonal therapy and women with 

tumours with high proliferation markers benefited from cytotoxic therapy [15]. Initially, the 

regional management programme for South-east Sweden recommended two years hormonal 

therapy with tamoxifen for patients with receptor positive tumours [13, 14]. During 1995 the 

recommendation was changed to five years tamoxifen, since survival rates were shown to 

increase with longer duration of treatment [16]. The cytotoxic therapy for women with high 

S-phase fraction tumours initially combined cyclophosphamide, methotrexate and 5-

fluoruracil (CMF), but methotrexate was gradually substituted with epirubicin (CEF) [6, 14] 

after a randomised trial between 1990 and 1998 [17]. Postoperative radiotherapy was only 

recommended after breast conserving surgery. 

 

The results from the randomised trials of systemic adjuvant treatment versus no treatment 

seem indisputable, but there are few data confirming this outcome in clinical practice. The 

conditions for the general population of unselected patients could be different than those for 

patients selected in randomised clinical trials. Furthermore, in the present study the selection 

of patients who were recommended adjuvant systemic therapy was based on prognostic 

indicators. The survival rates for all stages of breast cancer in South-east Sweden have been 

reviewed [5], but the therapeutic benefits of the change in regional recommendations of 

systemic adjuvant therapy for stage I disease has not been studied. The main objective of this  
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Table 1a. Breast cancer stage I. Recommendations for postoperative adjuvant systemic 
therapy according to the management programme of 1986 (Period 1). 
Patient age Hormonal receptors 

 
S-phase fraction Tumour size Systemic therapy 

< 50 years Positive All All None 
Negative All All None 

 
≥ 50 years 
 

Positive All 11-20 mm Hormonal 
Negative All All None 

 
 
 
Table 1b. Breast cancer stage I. Recommendations for postoperative adjuvant systemic 
therapy according to the management programme of 1992 (Period 2). 
Patient age  Hormonal receptors 

 
S-phase fraction Tumour size Systemic therapy 

< 50 years Positive ≥ 10% 11-20 mm Hormonal 
Negative/Unknown ≥ 10% 11-20 mm Cytotoxic 

 
≥ 50 years1 Positive All 11-20 mm Hormonal 

Negative/Unknown All All None 
1The recommendations used for patients under 50 years of age could also be applied in the age group 50-60 
years 
 
 

study was to evaluate if there were any changes in distant recurrence free survival and overall 

survival among women treated for breast cancer stage I, after the regional management 

programme was updated in 1992. The secondary objective was to evaluate if any changes in 

distant recurrence free survival could be shown in subgroups of patients, based on S-phase 

fraction, hormone receptor status and tumour size. 

 

Material and methods 

The study was designed as a retrospective cohort study based on data registered in the South-

east Sweden regional database for breast cancer patients. Registration is compulsory, and the 

database holds information on surgery, lymph node involvement, tumour size, hormone 

receptor status, S-phase fraction, adjuvant therapy and clinical follow-up data. The studied 
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population consisted of all women <60 years of age, who were diagnosed breast cancer stage I 

between January 1986 and December 1999 in South-east Sweden, a total of 1407 cases. The 

study did not include women 60 years or older, since the recommendations for systemic 

adjuvant treatment in practice were limited to patients younger than 60 years. The cohort was 

divided into two primary groups based on the management programmes of 1983 and 1992, 

hereafter referred to as Period 1 and Period 2. Period 1 consisted of 519 women, diagnosed 

1986 through 1991. Period 2 consisted of 888 women, diagnosed 1992 through 1999. In the 

analysis, Period 1 had the function of a historical control group for Period 2. Each group was 

further divided into secondary groups based on the prognostic parameters tumour size (≤10 

mm or 11-20 mm), steroid hormone receptor status (positive (≥ 30 fmol/μg DNA) or 

negative) and S-phase fraction (high (≥10%) or low (<10%)). Oestrogen and progesterone 

receptor concentrations were measured with enzyme immuno assays (Abbott Laboratiories, 

Chicago, USA) and the S-phase fraction was obtained from DNA flow cytometry analysis 

[18]. The primary groups were analysed for overall survival and distant recurrence free 

survival. The secondary groups were analysed for distant recurrence free survival.  

 

The end date of follow-up was December 31, 2006. Fifty-six women had moved from the 

region or had data missing because of other reasons, and were controlled at the tax office for 

deaths. For seven women who had left Sweden, the date of migration was used as end date. 

For 14 women for whom the cause of death was breast cancer, there was no data of distant 

recurrence and for these patients the time of death has served as time for distant recurrence. 

Median duration of follow-up for recurrence free patients was 17.5 years in Period 1, and 10.3 

years in Period 2. 
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In Period 2, the patient records for 115 women with high S-phase fraction tumours, and the 

records for 125 women with unknown or low S-phase fraction tumours were controlled for 

data on cytotoxic therapy and distant recurrence. The purpose of the control was to examine 

whether there were any cases with adjuvant therapy and/or distant recurrence not registered in 

the database. According to records, four patients with high S-phase fraction tumours and three 

patients with low S-phase fraction tumours had received cytotoxic therapy, which had not 

been registered in the regional database. Three patients with high S-phase fraction tumours 

and three patients with low S-phase fraction tumours had developed distant recurrence, which 

had not been registered. These findings were taken into account before analysis of data. 

 

 

Statistical methods 

Kaplan-Meier survival analysis [19] with log rank test [20] was used for analysing overall 

survival and distant recurrence free survival. Cox regression analysis [21] was used for 

analysing relative risk and for multivariate analysis. A two-sided p-value of <0.05 was used as 

significance level. Relative risk, five-year and ten-year overall survival and distant recurrence 

free survival are stated with 95 % confidence interval (CI 95 %). The software used for the 

statistical tests was SPSS for Windows version 15.0. The figures were done with Stata/SE 

10.0. 
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Results 

Patient age and tumour characteristics 

The patient median age was 50 years (range 24-59). The women in Period 2 were significantly 

older compared to Period 1 (p<0.001). Table 2 shows distribution of tumour characteristics 

divided by age and diagnosis period. S-phase fraction, receptor status, and tumour size did not 

differ significantly between the periods although there was a tendency towards a higher 

frequency of receptor positive tumours in Period 2 compared to Period 1 (p=0.088).  

Table 2. Patient and tumour data in the two cohorts, also divided by age 

 
Category 

 
Group 

Period 1  (1986-1991) Period 2  (1992-1999) 

<50 years 
 

50-59 years <50 years 50-59 years 

N % 
 

N % N % N % 

 All patients 271 52.2 248 47.8 365 41.1 523 58.9 
 

Tumour size ≤ 10 mm 
11-20 mm 
unknown 

102 
165 
4 

38.2 
61.8 

94 
151 
3 

38.4 
61.6 

140 
218 
7 

39.1 
60.9 

202 
315 
6 
 

39.1 
60.9 

Median tumour 
size (mm) 

 12  12  12  12 
 
 

 

Receptor status Positive 
Negative 
unknown 

140 
46 
85 

75.3 
24.7 
 

135 
39 
74 

77.6 
22.4 

205 
46 
114 

81.7 
18.3 

261 
63 
199 
 

80.6 
19.4 
 

S-phase 
fraction 

Low  
High  
unknown 

93 
31 
147 

75.0 
25.0 
 

94 
31 
123 

75.2 
24.8 

140 
56 
169 

71.4 
28.6 

191 
65 
267 
 

74.6 
25.4 

Surgical 
method 

Mastectomy  
Breast-
conserving  

 

109 
162 
 
 

40.1 
59.9 

114 
134 
 
 

46.2 
53.8 

126 
239 
 
 

34.6 
65.4 

141 
382 
 
 

27.0 
73.0 

Adjuvant 
therapy 

Radiotherapy 
Hormonal 
Cytotoxic 
None 

163 
24 
3 
101 

62.2 
8.9 
1.1 
37.3 

149 
127 
- 
46 

61.3 
51.2 
- 
18.5 

254 
90 
26 
77 

73.0 
24.7 
7.1 
21.1 

391 
227 
14 
63 

80.0 
43.4 
2.7 
12.0 
 

Ten year 
follow-up 

Dist. recurrence 
Mortality 

42 
40 

15.5 
14.8 

32 
36 

12.9 
14.5 

38 
30 

10.4 
8.2 

44 
60 

8.4 
11.5 
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Differences in treatment between Period 1 and Period 2 

Table 2 shows treatment for Period 1 and Period 2 divided by age. A significantly larger 

proportion of women (p<0.001) were operated with breast-conserving surgery in Period 2 

(Table 2), the change being most notable for patients with tumours 11-20 mm (data not 

shown). The increased breast-conserving surgery paralleled an increase of patients given 

adjuvant radiotherapy, in agreement with regional guidelines [13, 14]. However, the number 

of women treated with radiotherapy did slightly exceed the number operated with breast-

conserving surgery. 

 

Table 3 shows frequency of hormonal and cytotoxic therapy divided by receptor status and S-

phase fraction in Period 1 and 2. The frequency of patients who received hormonal therapy 

was significantly higher (p=0.011) in Period 2 compared to Period 1 (Tables 2 and 3). 

However, it was only among women <50 years that hormonal therapy increased. In the age 

group 50-59 years, the frequency of patients who received hormonal therapy was lower in 

Period 2 compared to Period 1, the main reason being a lower frequency of women with 

receptor negative tumours being treated with tamoxifen. The frequency of patients who 

received cytotoxic therapy increased during Period 2 (P<0.001), especially among those <50 

years (Tables 2 and 3). Overall, the increased use of systemic therapy was largely confined to 

patients with high SPF tumours, in accord with the management programme 

recommendations. 

 

Overall survival 

There was a 28 % (HR= 0.72, CI 95% 0.53-0.98, p=0.033) reduction of ten-year overall 

mortality risk in Period 2 compared to Period 1 and the overall survival after ten years 

increased from 85.3% in Period 1 to 89.3% in Period 2 (Figure 1 A). 
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Table 3. Frequency of adjuvant systemic treatment in Period 1 and 2, divided by receptor 
status and S-phase fraction. 
 

 

Receptor 

status 

 

 

S-phase 

fraction 

Period 1  (1986-1991) Period 2  (1992-1999) 

 

N 

Hormonal 

therapy 

% 

Cytotoxic 

therapy 

% 

 

N 

Hormonal 

therapy 

% 

Cytotoxic 

therapy 

% 

Positive Low 161 44.7 - 282 46.8 1.1 

High 38 39.5 2.6 74 70.3 10.8 

Unknown 76 47.4 - 

 

110 44.5 1.8 

Negative Low 24 8.3 - 31 3.2 12.9 

High 24 20.8 4.2 47 12.8 36.2 

Unknown 37 10.8 - 

 

31 16.1 9.7 

Unknown Low 2 - - 18 27.8 - 

High 0 - - 0 - - 

Unknown 157 10.8 0.6 

 

295 22.7 1.0 

All All 519 29.1 0.6 888 35.7 4.5 

 
 

Distant recurrence free survival 

Five-year and ten-year differences in distant recurrence free survival are presented in Table 4. 

For all women, there was a 34 % (HR= 0.66, CI 95% 0.48-0.90, p=0.008) reduction of distant 

recurrence risk after ten years in Period 2 compared to Period 1 (Figure 1B). The estimated 

absolute increase in distant recurrence free survival after ten years was 4.6 % (Table 4).  

 

Multivariate analysis of distant recurrence free survival, including period of diagnosis, tumour 

characteristics, treatment and patient age, showed that diagnosis period remained significant 

after adjustment for other factors (Table 5).  Among other variables, S-phase fraction was the 

only factor that had significant influence on the outcome. Moreover, for patients who did not  
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Figure 1. Overall survival (A) and distant recurrence free survival (B) for all patients. 
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Table 4. Five-year and ten-year distant recurrence free survival rates in Period 1 and 2, 
divided by tumour characteristics. 
Category Diagnosis period 

 
5 years (CI 95%) 10 years (CI 95%) 

All patients 
 

Period 1 
Period 2 
 

90.2 (±2.6)* 
93.8 (±1.6) 

85.4 (±3.1)* 
90.0 (±2.1) 

T≤10 mm Period 1 
Period 2 
 

93.8 (±3.4) 
95.5 (±2.2) 

89.6 (±4.2) 
93.5 (±2.7) 

T11-20 mm 
 

Period 1 
Period 2 
 

87.8 (±3.6)* 
92.5 (±2.3) 

82.5 (±4.2)* 
88.0 (±2.9) 

Receptor positive Period 1 
Period 2 
 

91.5 (±3.3) 
92.7 (±2.4) 

85.1 (±4.3) 
88.3 (±3.1) 

Receptor negative Period 1 
Period 2 
 

79.9 (±8.6) 
87.0 (±6.4) 

73.8 (±9.4) 
83.8 (±7.1) 

Low S-phase fraction Period 1 
Period 2 
 

94.0 (±3.4) 
95.3 (±2.3) 

87.8 (±4.8) 
90.4 (±3.4) 

High S-phase fraction Period 1 
Period 2 
 

72.4 (±11.2) 
80.7 (±7.1) 

62.2 (±12.2)* 
78.8 (±7.4) 

Receptor positive, 
low S-phase 

Period 1 
Period 2 
 

94.3 (±3.6) 
96.0 (±2.3) 

87.8 (±5.2) 
91.2 (±3.5) 

Receptor positive, 
high S-phase 

Period 1 
Period 2 
 

73.3 (±14.2) 
78.2 (±9.5) 
 

62.2 (±15.7) 
76.4 (±9.9) 

Receptor negative, 
low S-phase 

Period 1 
Period 2 

91.5 (±11.3) 
87.1 (±11.8) 

87.1 (±13.6) 
82.0 (±14.8) 
 

Receptor negative, 
high S-phase 

Period 1 
Period 2 
 

70.8 (±18.2) 
84.7 (±10.4) 

62.2 (±19.5)* 
82.4 (±11.1) 

 
* log rank p-value< 0.05 
 

receive any systemic adjuvant treatment, S-phase fraction was a strong indicator (HR= 3.25, 

CI 95% 1.90-5.57, p<0.001) of distant recurrence (Figure 2). 

When specifically controlled for tumour size, the difference in distant recurrence risk between 

Period 1 and 2 was not statistically significant (HR= 0.62, CI 95% 0.34-1.15, p=0.12) for 

patients with tumours ≤10 mm (Figure 3). For patients with tumours 11-20 mm there was a 35  
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Table 5. Multivariate analysis of distant recurrence rates with Cox proportional hazard 
method including diagnosis period, tumour characteristics, treatment and patient’s age. 
Category Group 

 
RR1 CI 95 % P-value 

Diagnosis period Period 1 
Period 2 
 

1.00 
0.61 

 
0.40-0.93 

 
0.021 

Tumour size ≤10 mm 
11-20 mm 

1.00 
1.45 

 

 
0.87-2.41 

 
0.15 

Receptor status Negative 
Positive 
 

1.00 
1.08 

 
0.62-1.88 

 
0.80 

S-phase fraction Low 
High 
 

1.00 
2.67 

 
1.73-4.13 

 
<0.001 

Surgical method Mastectomy 
Breast-
conserving 
 

1.00 
0.81 

 
0.54-1.22 

 
0.31 

Hormonal 
therapy 

No 
Yes 
 

1.00 
0.84 

 
0.52-1.36 

 
0.48 

Cytotoxic 
therapy 

No 
Yes 
 

1.00 
1.77 

 
0.85-3.72 

 
0.13 

Age <50 years 
50-59 years 

1.00 
1.01 

 
0.65-1.58 

 
0.96 

 1Distant recurrence rate ratio 
 
 

% (HR= 0.65, CI 95% 0.45-0.94, p=0.020) reduction of distant recurrence risk in Period 2 

compared to Period 1 (Figure 3) and an estimated 5.5 % absolute increase in distant 

recurrence free survival after ten years (Table 4).  

 

For patients with receptor positive tumours there was no statistically significant difference in 

distant recurrence free survival between the two periods (HR= 0.77, CI 95% 0.51-1.17, 

p=0.22), while there was a 42 % reduction of distant recurrence risk (HR=0.58, CI 95% 0.31-

1.09, p=0.090) for patients with receptor negative tumours (Table 4). Furthermore, the 

reduction in distant recurrence rate between the periods appeared to be larger for patients with  
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Figure 2. Distant recurrence-free survival in relation to S-phase fraction for patients given no 
adjuvant systemic therapy. 
 
high S-phase tumours (HR=0.53, CI 95% 0.30-0.93, p=0.028) than for those showing a low 

SPF (HR=0.77, CI 95% 0.44-1.33, p=0.34). The estimated absolute increase in distant 

recurrence free survival after 10 years was 16.6% and 2.6%, respectively (Table 4). Analysis 

of hormone receptor status and S-phase fraction in combination revealed that the most evident 

difference between the periods was seen among receptor negative patients with high SPF 

tumours (Table 4, Figure 4). 
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Figure 3. Distant recurrence free survival for the two periods divided by tumour size.  

 

Discussion 

In this study we identified all patients <60 years of age, who were registered for breast cancer 

stage I between 1986 and 1999 in the South-east Sweden regional breast cancer database. The 

tumour characteristics in the studied population were comparable, and the only significant 

difference between the studied time periods was the significantly higher frequency of women 

50-59 years in Period 2 compared to Period 1. A possible contributing factor could be the 

increasing use of hormonal replacement therapy (HRT) among menopausal women during the 

1990s. The HRT-frequency increased from <10 % during the 1980s, to >40 % in the 1990s 

[22-24], and has been shown to increase the risk of breast cancer [25]. 
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Figure 4. Distant recurrence free survival for the two periods divided by hormone receptor 
status and S-phase fraction. (A) Receptor positive patients. (B) Receptor negative patients.  
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The beneficial effect of adjuvant hormonal and cytotoxic therapy for early stages of breast 

cancer is known [15]. By analogy with the intentions of the recommended extended use of 

systemic adjuvant therapy in the South-east Sweden regional management programme of 

1992 [14], our study has shown that for women diagnosed breast cancer stage I in Period 2, 

both overall survival and distant recurrence free survival have increased significantly. In 

agreement with the programme of 1992, the women with high S-phase tumours in Period 2 

more frequently received hormonal therapy and cytotoxic therapy compared to the women in 

Period 1. However, the compliance to the recommendations was moderate and more patients 

could have received chemotherapy. The women 50-59 years of age did receive less hormonal 

therapy in Period 2, but since this mainly was due to a more selective approach depending on 

receptor status, it should not have affected distant recurrence rates negatively.  

 

Survival analysis of the secondary groups divided by tumour characteristics showed that for 

patients with tumour size 11-20 mm, and for patients with receptor negative tumours and high 

S-phase fraction, there was a statistically significant decrease in distant recurrences. Tumour 

size and high S-phase fraction are both markers for high risk of distant recurrence, and in the 

programme of 1992 both of these variables were indicators for systemic therapy (Table 1a and 

1b). With this taken into account, it seems probable that the extended use of systemic therapy 

based on the identification of high-risk groups in Period 2 influenced distant recurrence free 

survival rates. For approximately half of the patients information on S-phase fraction was 

missing due to the fact that tumour material sometimes was unavailable for analysis and that 

DNA analysis not always is informative as regards the SPF. Although most patients with 

missing information had small tumours (≤ 10 mm), many other patients could have been 

recommended systemic therapy if the marker used had been informative. Therefore it might 
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be important to evaluate proliferation markers with other techniques of high applicability, 

such as immunohistochemistry.  

 

For patients with receptor positive tumours and low S-phase fraction there was a minor, 

statistically non-significant, increase in distant recurrence free survival. For this group of 

patients there was no change in recommendations of postoperative management between the 

periods, and neither did the use of systemic therapy increase significantly. However, from 

1995 and onwards, the recommended duration of hormonal therapy was changed from two to 

five years, which means that this group of patients also had longer duration of treatment. In 

agreement with the extended recommendations of the management programme, patients with 

receptor positive tumours and high S-phase fraction received a higher frequency of hormonal 

therapy in Period 2. However, for this group of patients, there was no significant change in 

distant recurrence free survival. This was an unexpected result since it has been shown that 

patients with receptor positive tumours benefit from hormonal therapy [15] and that distant 

recurrence free survival increases with longer duration of hormonal therapy [16, 26]. Neither 

has it been shown that high S-phase fraction should affect the beneficial effect of hormonal 

therapy negatively among receptor positive patients [8, 26]. No specific analysis of the 

relationship between distant recurrence free survival and duration of hormonal therapy was 

possible, due to lack of data. 

 

The multivariate analysis showed that diagnosis period in itself had statistical significance for 

higher distant recurrence free survival, which implies that one or more factors not controlled 

for in the study were of importance for the prognosis. This result stayed true when the entire 

cohort was made analysable by replacing missing values for receptor status and SPF with 

corresponding mean values (data not shown). As mentioned above, we did not adjust for the 
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duration of tamoxifen treatment and it is likely that the more frequent use of 5 years of 

treatment during Period 2 did contribute to the increase in recurrence-free survival. Since it 

has been shown that screened populations have higher survival rates [27-28], one such 

possible factor is the screening schedule for breast cancer. Screening began in 1986, but it 

was not until the 1990s that there was a large screened population. Postoperative radiotherapy 

and systemic therapy have an additive effect for reducing distant recurrence risk [29-30]. 

Since both of these regimens increased in Period 2, it might have influenced diagnosis period 

as a prognostic marker, although one should keep in mind that the effects of different 

regimens of radiotherapy used after mastectomy and breast conserving surgery, respectively, 

may not be equivalent. Yet another factor that might have affected the prognosis is the 

possible increase in the number of breast cancers linked to HRT during the studied time 

periods [31]. 

 

Although data are not shown in results, there was a significant increase in distant recurrence 

free survival among patients not given systemic therapy in Period 2, compared to the 

corresponding group in Period 1 (36 % lower recurrence risk, p=0.027). The most likely 

reason for this is that during Period 2, the identification of high-risk and low-risk patients was 

more pronounced. When controlled for risk factors, the patients who did not receive any 

systemic adjuvant therapy had a higher frequency of tumours that were receptor positive, had 

a low S-phase fraction, and size ≤10 mm. On the other hand, the patients who did receive 

systemic therapy in Period 2 had as a group a higher frequency of high risk factors. This 

group had a slight tendency (p=0.11) for lower recurrence risk in Period 2 compared to 

systemically treated patients in Period 1, despite the prognostic handicap. These results 

strengthen the hypothesis that the identification and selection of patients who would or would 

not benefit from systemic therapy was well grounded. It also illustrates that over-treatment 
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would be a substantial problem if all the patients were given adjuvant chemotherapy. Given 

the ten-year distant recurrence-free survival rate in the first period of 85.4% (Table 4) and a 

30% risk reduction with adjuvant chemotherapy the estimated number needed to treat (NNT) 

would be over 20. On the other hand, for receptor negative patients with high S-phase 

tumours the NNT would be less than 10. 

 

The multivariate analysis also showed that the S-phase fraction is a strong prognostic factor in 

stage I breast cancer. The use of gene-expression profiling to better identify patients at 

increased risk of recurrence has revealed that signatures related to cell proliferation might be 

the most important [32-34]. We were not able to analyse tumour grade since data on grade 

was not continuously registered in the past. The NHG score is a simple and an important 

prognostic marker, however maybe not the optimal one, since tumours of intermediate grade 

can be separated into gene expression profiles representing a good or poor prognosis [35].  

 

When controlled, cases were discovered in which data was missing regarding cytotoxic 

therapy and distant recurrence, cases where cause of death was breast cancer but without any 

registration of distant recurrence, and cases with lack of follow-up because of patients who 

had moved from the region. This might illustrate some of the possible problems with studies 

based on historical databases, and highlights the probable need for at least some level of 

review of such data before analysis. 

 

The survival rate of breast cancer is high among women diagnosed and treated in South-east 

Sweden. This accounts especially for stage I disease, for which the breast cancer specific ten-

year survival rate for all patients diagnosed 1986 through 1999 was estimated to 90.9 % [5]. 

Our study has shown that the overall survival rate after ten years for patients <60 years 
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diagnosed 1986-1991 and 1992-1999 was 85.3 % compared to 89.3 % respectively, and the 

corresponding distant recurrence free survival rate was 85.4 % compared to 90.0 %. The 

conclusions are that the causes of the increase in overall survival and distant recurrence free 

survival for women with breast cancer stage I are complex. The continuous development of 

local and systemic treatment, together with changes in the regional management programme, 

has been beneficial. It is likely that women with high-risk stage I tumours have benefited from 

the extended systemic adjuvant therapy. Women with low-risk tumours seem to have a 

favourable prognosis even without systemic therapy. The continuing identification of risk 

groups and tailoring of treatment is of importance for overall survival and distant recurrence 

free survival for women with breast cancer stage I.  
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