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Abstract  
Introduction 

Each year approximately 7600 individuals are diagnosed with breast cancer in Sweden, some 

of which with primary metastatic breast cancer (PMBC). Several new drugs for treating 

metastatic breast cancer have been introduced during the last three decades, many of which 

claims to prolong survival.  

 

Aim 

The aim of this study was to determine if the median overall survival (OS) had improved from 

1994 to 2014 in patients with PMBC in the healthcare region of Uppsala/Örebro. 

 

Material and methods 

Between 1994 and 2014, 871 patients were diagnosed with PMBC in the healthcare region of 

Uppsala/Örebro, 168 in 1994-1999, 362 in 2000-2006 and 341 in 2007-2014. The patient 

characteristics were compared with Chi2 test and the Kaplan-Meier method was used to 

calculate the median survival for each group. Univariate and multivariate analyses were used 

to calculate factors affecting survival. 

 

Results 

The estimated median OS was 12.1 months in 1994-1999, 22.0 months in 2000-2006 and 19.7 

months in 2007-2014. There was a statistically significant difference in median OS between 

1994-1999 and 2000-2006, and between 1994-1999 and 2007-2014, but no significant 

difference was seen between 2000-2006 and 2007-2014. Increasing age had a negative impact 

on survival, whereas estrogen receptor-positivity and Grade I-II correlated with prolonged 

survival. Women who had undergone surgery of the breast tumor had longer survival than 

those who had not had surgery. 

 

Conclusion  

The median OS in patients with PMBC have improved from 1994-1999 to 2000-2014. No 

difference was seen between 2000-2006 and 2007-2014.  
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Abbreviations 
BC = breast cancer 

ER = estrogen receptor 

HER2 = human epidermal growth factor receptor 2 

HR = hazard ratio 

MBC = metastatic breast cancer 

OS = overall survival 

PMBC = primary metastatic breast cancer 

RCC = regional cancer center 

SweBCG = Swedish Breast Cancer Group 
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Introduction 
Breast cancer (BC) was the most common incident cancer globally in 2015 and it was the 

most common cause of cancer death among women[1]. In Sweden approximately 7600 

individuals are diagnosed with breast cancer yearly[2], and 1400 dies from the disease each 

year [3]. The implementation of mammographic screening has led to a higher percentage of 

BC being detected in early stages and have reduced the incidence of lymph node-positive BC 

from around 50 % to about 35 % [4]. Breast cancer mortality has been reduced by 20-40 % 

[5][6]. Despite the screening program, a small percentage of patients present with metastatic 

disease at the time of diagnosis, so called primary metastatic breast cancer (PMBC). In 

Europe and the USA, 3.5-6.2 % of new BC cases are classified as PMBC [7][8][9][10].  

 

Metastatic breast cancer (MBC) is generally considered to be incurable. Almost all of the 

patients that dies from their breast cancer have MBC. The aim of treatment is palliative. 

Chemotherapy, anti-estrogen therapy and targeted therapies such as anti-HER2-directed 

antibodies are used to relieve symptoms and generally prolong the life expectancy of the 

patients.  

 

During the last three decades a number of new drugs for MBC has reached the market. This 

includes taxanes, docetaxel[11] and paclitaxel[12], which were approved by the Swedish 

Medical Product Agency in the early 90s, the aromatase inhibitors letrozole[13] and 

anastrozole[14] which both were approved in 1996. Since the beginning of the twenty-first 

century several more drugs have been approved for treatment of MBC, such as 

capecitabin[15], fulvestrant (antiestrogen treatment)[16], eribulin[17] and the anti-HER2 

treatments (trastuzumab[18][19] and pertuzumab[20]) (for more information see table 4 in 

Appendix I). 

 

Surgery is generally not considered to be an important part in treatment of MBC, although 

removal of the primary tumor can reduce the risk of having local symptoms such as 

ulceration, pain, secretion and odor. Some studies have indicated that removal of the primary 

tumor in PMBC may have a beneficial impact on both metastatic progression-free survival 

and overall survival [21][22][23]. These results are however a bit controversial as patients 

receiving surgery may have a better prognosis to begin with[24]. In an Indian prospective 

trial, 350 women with PMBC were randomized between loco-regional surgery plus medical 

treatment versus medical treatment only. There was no difference between the two groups in 
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reference to survival[25]. In a Turkish randomized study including 274 patients, there was an 

improved 3-year survival among those undergoing surgery, however, this trial had significant 

imbalance between the two groups regarding prognostic variables[26]. To conclude, there are 

no high-quality evidence to support the notion that loco-regional therapy improves the 

survival in PMBC. Data from a still ongoing US-trial (NCT01242800) will be of great 

importance for the future management of patients with PMBC. 

 

The expected survival time in patients with metastatic breast cancer appears to have slowly 

improve over time. According to a Swedish study the median overall survival (OS) of patients 

with MBC in the health care region of Stockholm was approximately 15 months in the 

beginning of this millennium[27]. Despite the advances in medical treatment during the years 

covered in the study (1979-2004), an improvement in OS was first evident after the year 2000 

and only in patients 60 years or younger. Higher age, larger primary tumor as well as estrogen 

receptor (ER) negativity was correlated to a poorer survival time [27]. 

 

According to a French study the median OS of patients diagnosed with PMBC were 23 

months in the late 80s and early 90s, and improved to 29 months in the second half of the 

90s[7]. A similar Dutch study showed that the median OS of patients with PMBC increased 

from 17 months during the period of 1985 to 1994 to 20.5 months in 1995-2002 [10]. Higher 

age, the presence of visceral metastases and multiple metastatic sites was associated with a 

higher risk of death according to this study. 

 

Aim 
The aim of this study was to investigate whether or not the overall survival of patients with 

primary metastatic breast cancer in the healthcare region of Uppsala-Örebro has improved 

over the last 30 years. By using data from the population based Regional breast cancer 

register we will be able to include virtually all patients diagnosed with PMBC during the time 

period. This will also make it possible to analyze the prognostic impact of some of the 

established prognostic factors in metastatic breast cancer. 
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Material and methods 
In Sweden, all new breast cancer cases should be reported to the Swedish National Quality 

Register of Breast Cancer. In 2009 to 2016 at least 98 % of all new breast cancer cases in the 

Healthcare region of Uppsala-Örebro were reported to the register[28]. A regional breast 

cancer register for the Health care region of Uppsala-Örebro was started in September 1992 

and administered by the Regional Cancer Centre (RCC) of Uppsala-Örebro. In 2008 the 

regional register was incorporated into the Swedish National Quality Register of Breast 

Cancer. All data used in this study was collected from these registries. Since all patients are 

informed that data on their disease will be reported to the register and that they are free to opt-

out at any time, no additional consent was asked for this study. The cancer register is 

crosslinked with the Swedish Population Register, which contain information about the 

patient’s vital status. The register started inclusion as of September 1992 but cases with 

PMBC were not included until 1 Jan 1994. 

 

Study population 
All patients diagnosed with PMBC in the Healthcare region of Uppsala-Örebro registered 

between 1 Jan 1994 and 31 Dec 2014 were included in the study. PMBC was defined as any 

T- and N-stage and M1 at diagnosis, according to the TNM-classification system[29]. Not all 

patients with primary breast cancer are staged with blood tests, serum chemistry or tumor 

markers, nor are they investigated with X-rays, CAT-scan, MRI or bone scan unless they have 

high risk disease such as T3-4 and/or four or more positive lymph nodes or if they present 

with symptoms giving rise to clinical suspicion of metastases. 

 

Information regarding date of diagnosis, age at diagnosis, ER status (defined as positive by 

immunohistochemical analysis with positive staining of at least 10 % of the tumor nuclei), 

HER2 status (HER2-positivity defined as 3+ in semiquantitative immunohistochemical 

analysis and/or amplification as assessed by FISH-analysis), proliferation (which was mainly 

assessed by S-phase fraction done by flow cytometry until 2000 circa and by 

immunohistochemical staining of Ki-67 antigen from 2001 circa) were extracted from the 

register. Elston-grade, T- and N-stage, if the patient had surgery for their primary tumor or not 

and date of death when applicable were also retrieved from the register.  
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Statistics 
Patients were divided into three groups based on date of diagnosis, 1994-1999, 2000-2006 

and 2007-2014. Overall survival was defined as time from diagnosis to time of death of any 

cause. Patients still alive at 2018-03-13 were censored in the survival analyses. Descriptive 

statistics with cross-tabulation were used for presentation of patient and tumor characteristics. 

Overall survival was primary endpoint. The median survival for each group was calculated 

using the life table analysis according to Kaplan-Meier. All explanatory variables were tested 

univariately and the hazard ratio (HR) for overall survival was calculated. Finally, variables 

that were significantly or nearly significantly associated with survival were fitted in a 

multivariate model in which the hazard ratio for survival by group (date of diagnosis) was 

estimated. Two-sided p-values of <0.05 were considered significant in all survival analyses. 

The statistical analyses were performed with SAS version 9.2 (SAS Institute, Cary, NC). 

 

Ethics 
This study was approved by the Regional Ethical Review Board in Uppsala (reference nr: 

2018/030).  
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Results 
A total of 875 patients were diagnosed with PMBC during the study period, which constitutes 

2.5 % of all registered BC cases in the region in 1994-2014. Four patients were excluded due 

to missing data regarding vital status. One hundred sixty-eight patients were diagnosed 

between 1994 and 1999, 362 patients 2000 to 2006 and 341 patients 2007 to 2014. The mean 

age at diagnosis was 68.2 years (range 26-97 years) for the whole cohort. Patients 

characteristics are described in table 1. 
Table 1: Patient characteristics. 

 Total 1994-1999 2000-2006 2007-2014 p-
value 

Age at diagnosis mean 
(range) 

68.2 (26-97) 66.3 (33-94) 68.2 (26-95) 69.3 (29-97)  

Menopausal status n (%)      
Pre  94 (10.8) 23 (13.7) 42 (11.6) 29 (8.5) 0.26 
Post 720 (82.7) 132 (78.6) 301 (83.1) 287 (84.2)  
Unknown  57 (6.5) 13 (7.7) 19 (5.2) 25 (7.3)  
Tumor size n (%)      
1-20 mm 130 (14.9) 39 (23.2) 63 (17.4) 28 (8.2) <0.01 
21-50 mm 245 (28.1) 56 (33.3) 143 (39.5) 46 (13.5)  
>50 mm 173 (19.9) 42 (25) 99 (27.3) 32 (9.4)  
Unknown 323 (37.1) 31 (18.5) 57 (15.7) 235 (68.9)  
N-stage n (%)      
N0 154 (17.7) 9 (5.4) 37 (10.2) 108 (31.7) <0.01 
N+ 405 (46.5) 65 (38.7) 162 (44.8) 178 (52.2)  
Nx/Unknown 312 (35.8) 94 (56) 163 (45) 55 (16.1)  
Elston grade n (%)      
I 40 (4.6) 12 (7.1) 26 (7.2) 2 (0.6) <0.01 
II 129 (14.8) 18 (10.7) 95 (26.2) 16 (4.7)  
III 110 (12.6) 23 (13.7) 72 (19.9) 15 (4.4)  
Unknown 592 (68) 115 (68.5) 169 (46.7) 308 (90.3)  
ER status n (%)      
Negative 139 (16) 28 (16.7) 74 (20.4) 37 (10.9) <0.01 
Positive 384 (44.1) 51 (30.4) 212 (58.6) 121 (35.5)  
Unknown 348 (40) 89 (53) 76 (21) 183 (53.7)  
Proliferation n (%)      
Low/medium 153 (17.6) 20 (11.9) 74 (20.4) 59 (17.3) 0.03 
High 176 (20.2) 28 (16.7) 81 (22.4) 67 (19.6)  
Unknown 542 (62.2) 120 (71.4) 207 (57.2) 215 (63)  
HER2 status n (%)      
Negative 213 (24.5)  0 (0) 104 (28.7) 109 (32) <0.01 
Positive 61 (7) 0 (0) 35 (9.7) 26 (7.6)  
Unknown 597 (68.5) 168 (100) 223 (61.6) 206 (60.4)  
Surgery n (%)      
Yes 319 (36.6) 77 (45.8) 164 (45.3) 78 (22.9) <0.01 
No 552 (63.4) 91 (54.2) 198 (54.7) 263 (77.1)  
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The estimated median OS was 12.1 months (CI 95% 7.8-14.7) in the 1994-1999 time period, 

22.0 months (CI 95% 18.1-26.1) in 2000-2006 and 19.7 months (CI 95% 14.8-24.3) in 2007-

2014.   
Table 2: Results of the univariate analysis. 

 HR (CI 95%) p-value 
Time period   
1994-1999 1  
2000-2006 0.77 (0.64-0.94) <0.01 
2007-2014 0.86 (0.71-1.05) 0.13 
Menopausal status   
Pre 0.59 (0.48-0.73) <0.01 
Post 1  
ER status   
Negative 1  
Positive 0.67 (0.54-0.82) <0.01 
Unknown 1.17 (0.95-1.44) 0.13 
Elston grade   
I 0.51 (0.33-0.78) <0.01 
II 0.79 (0.60-1.03) 0.08 
III 1  
Unknown 1.50 (1.21-1.86) <0.01 
Tumor size   
0-20 mm 1  
21-50 mm 1.32 (1.05-1.66) 0.02 
>50 mm 1.39 (1.09-1.77) <0.01 
Unknown 1.91 (1.53-2.38) <0.01 
Surgery   
Yes 0.45 (0.38-0.52) <0.01 
No 1  
N-stage   
N0 1  
N+ 1.00 (0.82-1.22) 0.98 
Nx 1.55 (1.26-1.90) <0.01 
Proliferation   
Low/medium 1  
High 1.09 (0.87-1.37) 0.46 
Unknown 1.41 (1.18-1.70) <0.01 
HER2 status   
Positive 1  
Negative 1.09 (0.80-1.48) 0.59 

 

The results of the univariate analysis are presented in table 2. A statistically significant lower 

risk of death was seen in the group diagnosed in 2000-2006 compared to the 1994-1999 group 

(HR 0.77, CI 95% 0.63-0.94). No statistically significant difference was however seen in the 

2007-2014 group compared to the 1994-1999 group. A lower risk of death was seen in 
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premenopausal patients compared to postmenopausal (p <0.01), in patients with ER positive 

tumors compared to ER negative (p <0.01), low grade tumors compared to high grade (p 

<0.01), and in patients that received surgery compared to those who did not (p <0.01). A 

larger tumor size was correlated to a poorer prognosis. Having an unknown status of grade, 

tumor size, N-stage and proliferation were all associated with a statistically significant 

increased risk of death (p <0.01 for all variables). 

 
Table 3: Results of the multivariate analysis. 

 HR (CI 95 %) p-value 
Age (cont.) 1.021 (1.015-1.026) <0.01 
Time period   
1994–1999 1  
2000–2006 0.86 (0.70-1.05) 0.14 
2007–2014 0.71 (0.57-0.88) <0.01 
ER status   
ER neg. 1  
ER pos. 0.55 (0.45-0.69) <0.01 
ER unknown 0.78 (0.62-0.99) 0.04 
Grade   
I 0.48 (0.32-0.72) <0.01 
II 0.81 (0.65-1.02) 0.07 
III 1  
Surgery   
Yes 0.59 (0.48-0.71) <0.01 
No 1  
N-stage   
N0 1  
N+ 1.20 (0.97-1.47) 0.09 
Nx 1.27 (1.01-1.60) 0.04 
HR = hazard ratio  CI = confidence interval 
ER = estrogen receptor 

 

The results of the multivariate analysis are shown in table 3. Increasing age was significantly 

correlated to a higher risk of death (HR 1.021, CI 95% 1.015-1.026, p <0.01). There was a 

significantly lower risk of death in the period of 2007-2014 compared to 1994-1999 (HR 0.71, 

CI 95% 0.57-0.88, p <0.01) when adjusted for other covariates. A trend towards lower risk of 

death in the 2000-2006 time period compared with the 1994-1999 was seen, although no 
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longer statistically significant. Having an ER-positive tumor was still associated with a lower 

risk of death (HR 0.55, CI 95% 0.45-0.69, p <0.01), as was having a low-grade tumor (HR 

0.48, CL 95% 0.32-0.72, p <0.01). Surgery for the primary tumor was associated with a lower 

risk of death compared to non-surgery (HR 0.59, CI 95% 0.48-0.71, p <0.01). There was no 

statistically significant difference in HR between stage N0 and N+, although a trend toward 

higher risk of death was seen for the N+ group (HR 1.20, CI 95% 0.97-1.47, p = 0.09). A 

significant difference was found between the N0 and the Nx groups, with a poorer prognosis 

for the Nx group (HR 1.27, CI 95% 1.01-1.60, p = 0.04).  

 

Discussion 
The estimated median OS has increased in the two later time periods compared to the first. 

There was a statistically significant increase in the estimated median OS between 1994-1999 

and 2000-2006, and between 1994-1999 and 2007-2014, but no statistically significant 

difference between 2000-2006 and 2007-2014.  

 

According to the multivariate analysis the risk of death was about 30 % lower in the 2007-

2014 group compared to the 1994-1999 group (p <0.01). The prognosis worsened 

significantly with increasing age and increasing tumor grade. For increasing age each 

incremental decade meant an increased relative risk of death with about 20 %. A trend 

towards poorer prognosis with increasing N-stage was seen, although not statistically 

significant. Having an ER-positive tumor was correlated to a lower risk of death, as was 

receiving surgery of the primary tumor.  

 

In the present study the estimated median OS was 12.1 months, 22.0 months and 19.7 months 

in 1994-1999, 2000-2006 and 2007-2014, respectively. Studies in Europe and the US have 

shown similar or slightly better results. In their study of Dutch patients with PMBC, Ernst and 

co-workers showed that the survival had somewhat improved in the late 90s, with a median 

OS of 18 months 1975-1984, 17 months in 1985-1994 and 20.5 months in 1995-2002[10]. 

André and co-writers concluded that the median OS in PMBC patients in France was 23 

months in 1987-1993 and improved to 29 months in 1994-2000[7]. In a large American study 

comprised of over 21.000 patients the median OS was 20 months in 1988-1991 and had 

increased to 26 months in 2007-2011[30]. The greatest numerical increase in survival in our 

study was between 1994-1999 and 2000-2006, whereas the median OS was relatively similar 



 13 

during 2000-2006 and 2007-2014. This could possibly mirror the fact that the majority of new 

drugs that have shown an impact on survival were introduced during the period 2000-2006 

(Appendix 1, table 4).  

 

As seen in table 1, a relatively large percentage of patients have “unknown” status for several 

of the different variables. In the univariate analysis, “unknown” status of Elston-grade, tumor 

size, N-stage and proliferation were associated with a poorer prognosis. A possible 

explanation for this is that responsible physicians tend to abstain from some diagnostic 

procedures in patients with more advanced cancer if it is deemed that the test results does not 

influence the choice of treatment. Thus, low diagnostic activity could well be associated with 

a worse prognosis. 

 

A positive ER status was significantly associated with a lower risk of death compared to a 

negative ER status, a 33 % reduction in the univariate analysis and 45 % when adjusted for 

other covariates in the multivariate analysis. The finding that positive ER status is correlated 

to a better prognosis in consistent with previous studies of PMBC[7][31]. This could be 

explained by a slower tumor progression of ER-positive tumors when compared with ER-

negative, which has been described in early breast cancer, especially during the first few 

years[32]. However, it can also be an effect of ER-positive cases being treated with hormonal 

medications such as tamoxifen or aromatase inhibitors, an effect that has been convincingly 

demonstrated in the adjuvant setting[33][34]. 

  

There is an ongoing discussion whether or not surgery has a positive impact on survival in 

PMBC. Some researchers argue that surgery itself does have a positive impact on survival, 

whereas others support the notion that the favorable outcome is a result of selection bias 

[23][25][26]. In our study, the results of the univariate analysis show a more than halved risk 

of death (HR 0.45, p <0.01) for patients receiving surgery compared to those who did not. 

Even when adjusted for other covariates in the multivariate analysis, the risk is still about 40 

% lower (HR 0.59, p <0.01). Further analysis of the balance of the prognostic variables 

between the surgery and non-surgery groups are required to determine if this is a result of 

selection bias or if surgery actually had an impact on the OS, but that is beyond the scope of 

this study. For instance, in most studies on prognostic factors in MBC measures of tumor load 

has a large impact on the prognosis[35]. This is often reported as number of metastatic sites 

which is a factor that we did not have in our register. 



 14 

 

Only 274 out of 871 patients had information on HER2 status. The anti-HER2-directed 

monoclonal antibody trastuzumab was approved of by the Swedish medical products agency 

in 2000 for the treatment of HER2-positive metastatic breast cancer. This lead to an 

increasing use of HER2-analyses, which rose further around 2006 when the national 

guidelines recommended trastuzumab in the adjuvant setting. Therefore, we expected to find 

only few patients with information on HER2-status in the 1994-1999 time period. There were 

also fewer patients with known HER2-status in the later time periods than expected. One 

possible explanation for this could be that HER2 testing results are not available until a later 

time point which means that HER2-status is missing when the patient is reported to the 

register. 

 

Before the use of trastuzumab as a treatment for HER2-positive breast cancer, a HER2-

positive tumor was associated with a poorer prognosis than a HER-negative. Slamon and co-

workers showed that, in combination with standard chemotherapy, trastuzumab markedly 

improved both the time to disease progression and the overall survival in patients with HER2-

positive metastatic breast cancer[18]. One study even reported that patients with HER2-

positive MBC treated with trastuzumab had a better prognosis compared to those with a 

HER2-negative disease[36]. 

 

A strength of this study is that it is performed on a population-based cohort and includes 

virtually all patients diagnosed with PMBC during the time period. Another strength is the 

long follow-up period which is important since breast cancer is a disease with heterogenous 

progression rate. Moreover, the design with only PMBC patients included is a method that 

excludes the possible impact of adjuvant therapy up-front. That is, a patient that has received 

extensive adjuvant therapy for an early breast cancer that has a metastatic recurrence a few 

years later, is likely to have a metastatic disease with resistance to one or more of the most 

important medications. This gives a clearer picture when the impact of new drugs introduced 

sequentially over time is studied. 

 

The major limitation of this study is that we don’t have information about what 

treatment/treatments each patient has received. Regretfully the register doesn’t contain 

information on treatment for each patient. Since the national guidelines published by the 
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Swedish Breast Cancer Group (SweBCG) [37] are followed to great extent, it is reasonable to 

assume that most of the patients are treated according to these guidelines.  

 

The register does contain information about the initial treatment received by the patient, but 

we chose to not include this in the study since these data are relatively incomplete and most 

patients receive several lines of treatment. 

Conclusion 
The estimated median OS has improved in 2000-2006 and 2007-2014 when compared to 

1994-1999. No statistically significant difference was seen between 2000-2006 and 2007-

2014.  

 

Increasing age had a negative impact on survival, whereas estrogen receptor-positivity and 

Grade I-II correlated with prolonged survival. Patients that had undergone surgery of the 

breast tumor had longer survival than those who had not had surgery. 
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Appendix 1 
Table 4: Important treatments approved for MBC. 

Substanc
e 

Brand 
name 

Approv
ed in 
Sweden 
(year) 

Reference No. of 
patien
ts in 
study 

Study design PFS OS p-
valu
e 
(OS) 

Docetaxel Taxoter
e 

1995 Nabholtz et 
al.[11] 

392 Mitomycin 12 mg/m2 
every 6 weeks + 
vinblastine 6 mg/m2 
every 3 weeks vs. 
docetaxel 100 mg/m2 
every 3 weeks 

1 vs. 
19 
week
s 
(TTP) 

8.7 
vs. 
11.4 
mont
hs 

0.009
7 

Paclitaxel Abraxa
ne 

1993 Jassem et 
al.[12] 

267 21 day-cycles FAC (5-
FU 500 mg/m2 + 
doxorubicin 50 
mg/m2 + 
cyclofosfamide 500 
mg/m2) day 1 vs. 
Doxorubicin 50 
mg/m2 day 1 + 
paclitaxel 220 mg/m2 
day 2  

6.2 
vs. 
8.3 
mont
hs 
(TTP) 

18.3 
vs. 
23.3 
mont
hs 

0.013 

Capecitabi
n 

Xeloda 2001 O’Shaughne
ssy et al.[15]  

511 21 day-cycles 
Docetaxel 100 
mg/m2 day 1 vs. 
Docetaxel 75 mg/m2 
day 1 + Capecitabine 
1250 mg/m2 x2 day 
1-14 

4.2 
vs. 
6.1 
mont
hs 
(TTP) 

11.5 
vs. 
14.5 
mont
hs 

0.013 

Letrozole Femar 1996 Dombernow
sky et al.[13] 

551 Megestrol Acetate 
160 mg vs. Letrozole 
0.5 mg vs. Letrozole 
2.5 mg (all once 
daily) 

5.5 
vs. 
5.1 
vs. 
5.6 
mont
hs 

21.5 
vs. 
21.5 
vs 
25.3 
mont
hs 

0.03 

Anastrozo
le 

Arimide
x 

1996 Buzdar et 
al.[14] 

764 Megestrol acetate 
160 mg vs. 
Anastrozole 1 mg vs. 
Anastrozole 10 mg 

4.6 
vs. 
4.8 
vs. 
5.3 
mont
hs 

22.5 
vs. 
26.7 
vs. 
25.5 
mont
hs 

0.025 

Fulvestran
t 

Faslode
x 

2004 Mehta et al. 
[16] 

694 Anastrozole 1 mg 
daily vs. Anastrozol 1 
mg daily + 
Fulvestrant 500 mg 
i.m. day 1, 250 mg 
day 14 and 28 then 
250 mg every 28 
days.  

13.5 
vs. 
15.0 
mont
hs 

41.3 
vs. 
47.7 
mont
hs 

0.049 

Eribulin Halaven 2011 Cortes et al. 
[17].  

762 Treatment of 
physicians choice vs. 
eribulin mesilate 1.4 

- 10.6 
vs. 
13.1 

0.041 
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mg/m2 day 1 & 8 of a 
21 day cycle 

mont
hs 

Trastuzum
ab 

Hercept
in 

2000 Slamon et 
al. [18]. 

469  Chemotherapy vs. 
chemotherapy + 
trastuzumab (loading 
dose of 4 mg/kg 
body weight, then 
2mg/kg once a week 
until evidence of 
disease progression) 

4.6 
vs. 
7.4 
mont
hs 
(TTP) 

20.3 
vs. 
25.1 
mont
hs 

0.046  

Pertuzum
ab 

Perjeta 2013 Swain et al. 
[20]. 

808 Docetaxel+ 
trastuzumab+ 
placebo  
vs. docetaxel+ 
trastuzumab+pertuz
umab  
(drugs were 
administred i.v. 
every 3 weeks. Cycle 
1: Pertuzumab 
840mg or placebo 
followed by 420 mg  
or placebo in each 
subsequent cycle; 
trastuzumab 8 mg/kg 
body weight, 
followed by 6 mg/kg 
in each subsequent 
cycle; docetaxel 75 
mg/m2 in each 
cycle). 

12.4 
vs. 
18.7 
mont
hs 

40.8 
vs. 
56.5 
mont
hs 

<0.00
1 

PFS = progression free survival. 
OS = overall survival. 
TTP = time to progression. 
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Populärvetenskaplig sammanfattning 
Primärt metastaserad bröstcancer innebär att patienten har en spridd bröstcancer redan när 
sjukdomen först upptäcks. De senaste 30 åren har det kommit många nya läkemedel för att 
behandla spridd bröstcancer, flertalet påstås kunna förlänga överlevnaden för patienterna. De 
flesta studier som har gjorts på dessa läkemedel har utförts av läkemedelsföretagen och på en 
noga utvald grupp av patienter. Vi vill med den här studien ta reda på om överlevnaden för 
patienter i Region Uppsala/Örebro med primärt metastaserad bröstcancer har förbättrats från 
1994 till 2014. Genom att inkludera alla patienter som fått diagnosen under tidsperioden, och 
inte ett fåtal utvalda, så får vi förhoppningsvis en mer sann bild av om dessa nya läkemedel 
har medfört att patienterna lever allt längre eller inte.  
 
Totalt ingick 871 patienter i studien. Medianöverlevnaden var 12.1 månader 1994-1999, 22.0 
månader 2000-2006 och 19.7 månader 2007-2014. En tydlig förbättring sågs alltså under 
2000-talet jämfört med slutet av 1990-talet. I studien ingick också att försöka hitta faktorer 
som påverkade överlevnaden. Kirurgi av brösttumören, en östrogenreceptor-positiv tumör 
samt mindre aggressiva tumörer (lägre tumörgrad) hade alla en positiv effekt på 
överlevnaden. Desto äldre patienten var vid diagnostillfället, desto sämre var prognosen.   
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Cover letter 
May 23th, 2018.  
Corresponding author: Elin Östman, Bachelor of Medicine, Örebro University.  
 
 
Dear Editor, 
 
Please consider this manuscript ”Trends in Overall Survival in Swedish patients with primary 
metastatic breast cancer – 1994 to 2014” for publication in your journal. 
 
The main findings were: 

• The estimated median overall survival has improved from 12.1 months in 1994-1999 
to 22.0 months in 2000-2006 and 19.7 months in 2007-2014.  

• Increasing age at diagnosis, negative ER status, higher Elston-grade and unknown N-
stage were all associated with a poorer prognosis. 

• Receiving surgery for the primary tumor decreased the risk of death by 40 % 
compared to no surgery. 

 
In our study we include virtually all patients diagnosed with primary metastatic breast cancer 
in the healthcare region of Uppsala/Örebro during the selected time period. Thanks to the 
unique personal identity number that all permanent citizens in Sweden receive, it is possible 
to follow each patient and to get accurate statistics on disease characteristics and vital status, 
which eliminates the risk of selection bias that often are present in randomized studies.  
 
Hopefully these findings that cannot be analyzed in all countries will be of great interest for 
your journals distinguished readers. 
 
The manuscript has not been published before and are not considered for publication 
elsewhere. 
 
It would be a great honor if You at least would consider passing on my paper to your referees. 
I am looking forward to hear from You!  
 
 
Best regards, 
 
Elin Östman 
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Etisk reflektion 
Denna studie är en retrospektiv registerstudie. All datahantering skedde inom Regionalt 
Cancercenter (RCC) Uppsala/Örebro, och data presenteras enbart avidentifierad och på 
gruppnivå. En registerstudie så som denna säkerställer att utförarna av studien enbart får 
tillgång till data relevant för studien, och inte riskerar att se uppgifter som kan vara av känslig 
natur (och irrelevanta för studien), så som kan ske om journalgranskning hade genomförts. 
Alla patienter i kvalitetsregistret har informerats om att deras uppgifter registreras där och att 
de när som helst har rätt att begära utträde ur registret om de så önskar. Därför har inget 
ytterligare godkännande inhämtats för denna studie.  
 
Många nya behandlingar mot metastaserad bröstcancer har introducerats de senaste 30 åren. 
Flertalet av dessa är förknippade med besvärliga biverkningar och kräver många 
sjukvårdsbesök. Dessutom innebär de ofta höga kostnader för sjukvården. 
Majoriteten av de studier som har gjorts på dessa läkemedel är utförda av 
läkemedelsföretagen själva på ett hårt selekterat patientmaterial. Syftet med denna studie var 
att försöka ta reda på om dessa nya läkemedel har givit någon överlevnadsfördel på gruppnivå 
för alla patienter med primärt metastaserad bröstcancer, genom att titta på hur överlevnaden 
har ändrats över tid. Att få en uppfattning om överlevnaden faktiskt har förbättrats i takt med 
att nya behandlingar har införts är viktigt i den kliniska vardagen, både för val av behandling 
åt framtida patienter och för information till patienterna.  
 


