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Although the 5-year overall survival rate for patients with
breast cancer in the United States rose from 75% in the
late 1970s to 90% by 2006, this disease remains the most

common cancer and the second leading cause of cancer deaths
among women.1 Many factors potentially contributing to these
improvements in survival include the availability of breast
screening2–4 and the increasingly multidisciplinary nature of can-
cer care; the availability of appropriate surgery, radiotherapy5–7

and systemic therapy;8,9 and various health system factors.10–12

British Columbia has a publicly funded cancer care system.
The Screening Mammography Program of BC currently
screens approximately 50% of its target population13,14 at no
charge to the patient. The province also has a centralized
organized cancer care program through the BC Cancer
Agency, which provides all radiotherapy, chemotherapy and
hormone therapy that is prescribed in the province, also at no
charge to the patient. For the province as a whole, the rate of
referral for patients with breast cancer to a BC Cancer Agency
centre was 85% throughout the 2000s.15

For many decades, the BC Cancer Agency has developed
treatment guidelines and disseminated them to all physicians
in the province. BC data have been used in international stud-
ies assessing prognostic information and to validate prognos-
tic models used in clinics internationally,16 but there has been
no comprehensive study of outcomes and treatment rates in
the province.

The objective of this cohort study was to describe patient
characteristics, stage distribution, stage-specific treatment uti-
lization and outcomes for all patients in whom breast cancer
was diagnosed in British Columbia in 2002. 
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Background: There are very few long-term Canadian data on breast cancer outcomes by stage. We described the stage, treatment
and outcomes of breast cancer at a population level for patients in British Columbia.

Methods: This population-based cohort study included almost all patients with incident breast cancer registered in 2002 (about 97.6%
registry case completeness). For these patients, information on stage, primary local surgery, radiotherapy, chemotherapy, hormone
therapy and survival outcome (based on registry date and cause-of-death data) were available. We calculated Kaplan–Meier curves
for breast cancer–specific survival and overall survival by stage and analyzed prognostic and treatment factors with a multivariable
Cox model.

Results: The 2927 incident cases of breast cancer identified in 2002 had the following distribution by stage: stage 0 (in situ), 424
(14%); stage I, 1118 (38%); stage II, 938 (32%); stage III, 233 (8%); stage IV, 123 (4%); unknown, 91 (3%). The distribution of patients’
ages was < 40 years, 127 (4%); 40–49, 538 (18%); 50–59, 719 (25%); 60–69, 660 (23%); 70–79, 583 (20%); ≥ 80, 300 (10%). Within
the first year after diagnosis, radiotherapy was provided to 1649 patients (56%), chemotherapy to 928 (32%) and hormone therapy to
1664 (57%). Ten-year breast cancer–specific survival rates by stage were > 99% for stage 0, 95% for stage I, 81% for stage II, 55%
for stage III and 4% for stage IV. Ten-year overall survival rates were 89% for stage 0, 81% for stage I, 68% for stage II, 43% for stage
III and 2% for stage IV. 

Interpretation: This analysis provides a Canadian benchmark for treatment rates and 10-year outcomes by stage for all incident
cases of breast cancer in a single province. Outcomes in British Columbia compared well with published rates for the United States
and Europe.
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Methods

Data sources
The BC Cancer Agency has a mandate to deliver cancer care
services to the population of British Columbia.17 Pathology
departments in the province have a legal requirement to send
all pathology reports and death notifications with a neoplastic
diagnosis to the BC Cancer Registry, which thereby captures
all incident cases of breast cancer. Death and cause-of-death
information are collected by the BC Vital Statistics Agency. In
most cases where cancer was the cause of death, a specific can-
cer is recorded on the death certificate. Although not all
causes of death are adjudicated, for patients with more than
one cancer whose death is caused by cancer, the chair of the
Breast Cancer Outcomes Unit reviews the charts and the
death certificate to confirm the particular type of cancer that
was the cause of death. For the purposes of the breast cancer–
specific survival analysis in this study, in cases where there was
doubt about cause of death, the cause was assigned as breast
cancer. The joint data quality report prepared by the Cana-
dian Institute for Health Information and Statistics Canada18

(which assesses the quality of data in the Canadian Cancer
Registry by contributing provinces and territories) gave the
BC Cancer Registry a 97.6% case completeness score for
2005, the date of the report closest to the period of the study.
All radiotherapy was provided at 1 of the 4 cancer centres of
the BC Cancer Agency, which were the only providers of
radiotherapy in the province in the study year, 2002. All
funded anticancer drugs are reimbursed by the agency, and
each drug, dose and dispensing date has been recorded in the
agency’s pharmacy data repository since 1998. For cases
referred to the BC Cancer Agency, pretreatment prognostic
factors such as grade, stage, lymphatic and vascular invasion,
estrogen receptor, tumour size and nodal status, as well as pri-
mary surgical therapies, are collected prospectively in the
Breast Cancer Outcomes Unit.

This study was approved by the University of British
Columbia — British Columbia Cancer Agency Research
Ethics Board.

Cases
We identified all incident cases of breast cancer diagnosed
between Jan. 1 and Dec. 31, 2002, from BC Cancer Registry
records. We linked cases to radiotherapy records, records of
the Breast Cancer Outcomes Unit and the BC Cancer Agency
pharmacy data repository using the unique patient identifiers
common to all datasets.

For cases not referred to the BC Cancer Agency (15% of
incident cases), we reviewed registry pathology records to
determine the grade, estrogen receptor status, tumour size,
nodal status, and whether definitive local and regional surgery
was performed. For these cases, we used pathology reports to
determine the stage, and we extracted utilization of radiother-
apy, chemotherapy and hormone therapy within 1 year after
diagnosis by stage of disease. For cases not referred to the BC
Cancer Agency, systemic therapy dispensed at other institutions
is nonetheless captured by the agency’s pharmacy database.

Patients in whom breast cancer was diagnosed in British
Columbia during 2002 were matched to screening program
records, and screening information was extracted, including
whether the cancer was detected by screening (i.e., diagnosed
within 1 year after screening with abnormal results). Patients
were considered attendees of the Screening Mammography
Program of BC if they had a screening mammogram result
listed in the program’s records. Those who had been screened
within the 30 months before their diagnosis were considered
active attendees.

The case mix, in terms of stage, prognostic factors and
treatments used, was tabulated and summarized in terms of
the numbers and percentages in relevant groups.

Statistical analysis
We calculated overall and disease-specific survival rates using
the Kaplan–Meier method. We tested prognostic factors (i.e.,
age, stage, grade, estrogen receptor status, lymphatic and vascu-
lar invasion) and treatment factors (i.e., use of radiotherapy,
chemotherapy and hormone therapy within 1 year of diagnosis)
for significance using the log rank test. We incorporated factors
that were significant (p < 0.05) or close to significant (p < 0.3)
into a multivariable Cox model for overall survival and, for
cases of invasive disease, breast cancer–specific survival. We did
not incorporate screening attendance into the multivariable
model, because of the known risk of lead time and length time
bias in nonrandomized settings;19 nonetheless, we calculated
outcomes by screening attendance. We calculated confidence
intervals (CIs) from the standard error of the cumulative pro-
portions surviving at specified intervals from survival table out-
puts. All statistical analyses were performed with the Statistical
Package for Social Sciences (SPSS for Windows, version 14.0;
SPSS Inc., Chicago, Ill.). We compared rates of radiotherapy,
chemotherapy and hormone therapy within 1 and 5 years of
diagnosis with benchmarked and modelled optimal utilization
rates in the literature to facilitate an understanding of how sur-
vival results were achieved in British Columbia. We calculated
expected survival for the relative survival analysis using life
tables for British Columbia compiled by Statistics Canada. The
analysis used the cohort relative survival approach and followed
methodology identical with that used in other relative survival
reports of Canadian Cancer Registry data.20,21

Results

Patient characteristics and stage distribution
In 2002, a total of 2927 incident cases of breast cancer (2909
in women and 18 in men) were diagnosed in British Colum-
bia. The majority of cases (2412 [82%]) represented invasive
disease (stages I to IV), whereas 424 (14%) were in situ (stage
0) and 91 (3%) had unknown stage (Table 1). About 70% of
tumours were either stage I or stage II at diagnosis.

Most cases of breast cancer (2500 [85%]) were diagnosed in
patients between the ages of 40 and 79 years (Table 1). Overall,
the median age at diagnosis for all stages was 61, with only 127
(4%) patients younger than 40 and only 300 (10%) 80 or older.
The percentage of those presenting with more advanced dis-
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Table 1: Characteristics of study population 

 Stage of cancer; no. (%) of patients* 

Variable 
All stages 
n = 2927  

Stage 0  
n = 424  

Stage I 
n = 1118  

Stage II 
n = 938  

Stage III  
n = 233  

Stage IV  
n = 123 

Unknown 
n = 91 

% of all patients 100 14 38 32 8 4 3 

Sex, female 2909 (99) 422 (> 99) 1116 (> 99) 933 (99) 229 (98) 122 (99) 87 (96) 

Age at diagnosis        

Median (range) 61 (27–102) 58 (28–94) 62 (29–98) 58 (27–101) 59 (30–95) 64 (35–96) 74 (39–102) 

< 40 127   (4) 6   (1) 38   (3) 62   (7) 15   (6) 5   (4) 1   (1) 

40–49 538 (18) 100 (24) 176 (16) 201 (21) 46 (20) 9   (7) 6   (7) 

50–59 719 (25) 124 (29) 261 (23) 226 (24) 62 (27) 33 (27) 13 (14) 

60–69 660 (23) 95 (22) 290 (26) 185 (20) 40 (17) 29 (24) 21 (23) 

70–79 583 (20) 74 (17) 267 (24) 164 (17) 35 (15) 23 (19) 20 (22) 

≥ 80 300 (10) 25   (6) 86   (8) 100 (11) 35 (15) 24 (20) 30 (33) 

Margin status           

Positive 123   (4) 14   (3) 20   (2) 39   (4) 26 (11) 15 (12) 9 (10) 

Negative 2356 (80) 371 (88) 990 (89) 795 (85) 168 (72) 32 (26) 0   (0) 

Close 165   (6) 29   (7) 56   (5) 61   (7) 16   (7) 3   (2) 0   (0) 

Unknown 283 (10) 10   (2) 52   (5) 43   (5) 23 (10) 73 (59) 82 (90) 

Size of tumour, cm         

Median (range) 1.7 (0.1–9.9) 1.5(0.1–9.9) 1.2 (0.1–2.0) 2.5 (0.1–9.9) 5.4 (0.1–9.9) 4.3 (0.4–9.9) 1.3 (1.1–1.5) 

< 1.0 529 (18) 122 (29) 370 (33) 27   (3) 8   (3) 2   (2) 0   (0) 

1.0–2.0 1110 (38) 139 (33) 708 (63) 227 (24) 20   (9) 14 (11) 2   (2) 

2.1–5.0 822 (28) 90 (21) 0   (0) 628 (67) 70 (30) 34 (28) 0   (0) 

> 5.0 204   (7) 34   (8) 0   (0) 19   (2) 115 (49) 36 (29) 0   (0) 

Unknown 262   (9) 39   (9) 40   (4) 37   (4) 20   (9) 37 (30) 89 (98) 

ER status           

Positive 1920 (66) 30   (7) 943 (84) 707 (75) 165 (71) 63 (51) 12 (13) 

Negative 457 (16) 13   (3) 139 (12) 219 (23) 57 (24) 26 (21) 3   (3) 

Unknown 550 (19) 381 (90) 36   (3) 12   (1) 11   (5) 34 (28) 76 (84) 

Grade           

1 784 (27) 85 (20) 487 (44) 177 (19) 22   (9) 9   (7) 4   (4) 

2 1050 (36) 152 (36) 413 (37) 361 (38) 82 (35) 35 (28) 7   (8) 

3 875 (30) 147 (35) 195 (17) 383 (41) 108 (46) 38 (31) 4   (4) 

Unknown 218   (7) 40   (9) 23   (2) 17   (2) 21   (9) 41 (33) 76 (84) 

LVI           

Positive 519 (18) 0   (0) 77   (7) 297 (32) 114 (49) 28 (23) 3   (3) 

Negative 1747 (60) 18   (4) 994 (89) 600 (64) 85 (36) 40 (33) 10 (11) 

Unknown 661 (23) 406 (96) 47   (4) 41   (4) 34 (15) 55 (45) 78 (86) 

No. of positive nodes           

0 1439 (49) 71 (17) 1005 (90) 339 (36) 17   (7) 7   (6) 0   (0) 

1–3 497 (17) 0   (0) 0   (0) 422 (45) 65 (28) 10   (8) 0   (0) 

≥ 4 252   (9) 0   (0) 0   (0) 124 (13) 107 (46) 20 (16) 1   (1) 

Positive, no. 
unknown 

3 (< 1) 0   (0) 0   (0) 0   (0) 3   (1) 0   (0) 0   (0) 

Nodal status 
unknown 

736 (25) 353 (83) 113 (10) 53   (6) 41 (18) 86 (70) 90 (99) 

SMPBC attender               

Yes 1574 (54) 302 (71) 704 (63) 431 (46) 81 (35) 33 (27) 23 (25) 

No 1353 (46) 122 (29) 414 (37) 507 (54) 152 (65) 90 (73) 68 (75) 

Screen detected†           

Yes 971 (62) 238 (79) 499 (71) 189 (44) 25 (31) 11 (33) 9 (39) 

No 603 (38) 64 (21) 205 (29) 242 (56) 56 (69) 22 (67) 14 (61) 

Note: ER = estrogen receptor, LVI = lymphovascular invasion, SMPBC = Screening Mammography Program of British Columbia. 
*Unless otherwise indicated.  
†Defined as diagnosis of breast cancer within 1 year after abnormal results on screening. For patients with synchronous bilateral disease, the first diagnosis was used to 
define the screen-detection variable, which was then assigned to both diagnoses. 
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ease (i.e., stage III or IV) was greater among elderly patients
than among younger patients (20% [59/300] of those 80 years
or older v. 11% [297/2627] of those younger than 80 years). 

More than half of all patients with breast cancer were
attendees of the Screening Mammography Program of BC,
and the majority of patients with a diagnosis of in situ
(302/424 [71%]) or stage I (704/1118 [63%]) disease had been
screened within the 30 months before diagnosis. In contrast,
most patients with a diagnosis of stage II to IV breast cancer
had not attended the screening program. Only 431 (46%) of
938 patients with stage II disease, 81 (35%) of 233 patients
with stage III disease and 33 (27%) of 123 patients with stage
IV disease had been screened within the 30 months before
their diagnosis. Overall, 971 cases of breast cancer were con-
sidered to have been detected by screening; this represented
33% of all cancers diagnosed and 62% of cancers among the
1574 patients who attended screening.  

Treatment characteristics
The majority of patients with disease ranging from in situ to
stage III underwent surgery for their breast cancer
(2546/2713 [94%]) (Table 2). Approximately two-thirds of
patients with in situ disease underwent breast-conserving
surgery, but only about one-third received radiotherapy. Less
than 25% of patients with in situ disease received hormone
therapy within 1 year of diagnosis. 

About two-thirds of patients with stage I breast cancer
received breast-conserving surgery (Table 2). Of stage I and II
patients treated with this type of surgery, 88% also received
radiotherapy within 1 year of diagnosis. Patients with stage II
disease at presentation were equally likely to undergo mastec-
tomy or breast-conserving surgery, whereas two-thirds of
stage III patients underwent mastectomy as their initial
surgery. The percentage of patients who underwent various
forms of therapy increased with increasing severity of disease

Table 2: Characteristics of treatment 

 Stage of cancer; no. (%) of patients 

Variable 
All stages 
n = 2927  

Stage 0  
n = 424  

Stage I 
n = 1118  

Stage II 
n = 938  

Stage III  
n = 233  

Stage IV  
n = 123  

Unknown 
n = 91 

Initial surgery        

None 121   (4) 1 (<1) 7   (1) 13   (1) 22   (9) 65 (53) 13 (14) 

Breast-
conserving 

1510 (52) 281 (66) 726 (65) 445 (47) 34 (15) 22 (18) 2   (2) 

Mastectomy 1086 (37) 104 (25) 344 (31) 458 (49) 154 (66) 22 (18) 4   (4) 

Unknown 210   (7) 38   (9) 41   (4) 22   (2) 23 (10) 14 (11) 72 (79) 

Radiotherapy           

Within 1 yr of 
diagnosis 

1649 (56) 159 (38) 655 (59) 599 (64) 179 (77) 57 (46) 0   (0) 

Within 5 yr of 
diagnosis 

1715 (59) 167 (39) 679 (61) 619 (66) 184 (79) 65 (53) 1   (1) 

Within 1 yr of 
breast-
conserving 
surgery* 

1214 (80) 155 (55) 639 (88) 394 (89) 26 (76) NA NA 

Chemotherapy           

Within 1 yr of 
diagnosis 

928 (32) 0   (0) 159 (14) 543 (58) 166 (71) 53 (43) 7  (8) 

Within 5 yr of 
diagnosis 

978 (33) 0   (0) 177 (16) 558 (59) 168 (72) 61 (50) 14 (15) 

Hormone 
therapy 

          

Within 1 yr of 
diagnosis (all) 

1664 (57) 95 (22) 709 (63) 610 (65) 156 (67) 63 (51) 31 (34) 

Within 5 yr of 
diagnosis (all 
patients) 

1773 (61) 109 (26) 734 (66) 657 (70) 169 (73) 67 (54) 37 (41) 

Within 1 yr of 
diagnosis 
(ER+) 

1493 (78) 7 (23) 695 (74) 590 (83) 143 (87) 52 (83) 6 (50) 

Note: ER+ = estrogen receptor-positive, NA = not applicable (use of radiotherapy after breast-conserving surgery is not relevant for patients with stage IV or unknown stage 
cancer). 
*Percentages calculated on the basis of number who had breast-conserving surgery. 
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at the time of diagnosis: for mastectomy as initial surgery,
from 31% at stage I to 66% at stage III; for radiotherapy
within 1 year after diagnosis, from 59% at stage I to 77% at
stage III; and for chemotherapy, from 14% at stage I to 71%
at stage III. Approximately two-thirds of patients with stage I
to III cancer were treated with hormone therapy. When only
estrogen receptor–positive patients were considered, the rate
of treatment with hormone therapy ranged from 74% to 87%
among those with stage I to IV cancer. 

Patient outcomes
Overall survival and breast cancer–specific survival, for all
stages and divided by stage, for patients in whom breast cancer
was diagnosed in British Columbia in 2002 are shown in Fig-
ures 1 and 2, respectively. For all stages combined, overall 5-
year survival was 83% (95% CI 81%– 84%) and 5-year breast
cancer–specific survival was 89% (95% CI 88%– 90%). Over-
all 10-year survival was 71% (95% CI 69%–72%) and 10-year
breast cancer–specific survival was 83.8% (95% CI 82%–
85%). When the analysis was limited to women, survival esti-
mates were the same (10-year overall survival 70.8%, 10-year
breast cancer–specific survival 83.9%). For overall survival, all
factors other than chemotherapy at 1 year after diagnosis were
significant on univariable analysis and were included in the

Cox models for overall survival and breast cancer–specific sur-
vival for invasive cases (see Table 3). All variables other than
estrogen receptor status remained significant on multivariable
analysis. Survival was better for people who attended screening
than for those who did not (overall 10-year survival 82% v.
57%, p < 0.001; breast cancer–specific 10-year survival 91% v.
75%, p < 0.001). The 5-year relative survival rate for the entire
cohort of patients with a diagnosis of breast cancer in British
Columbia was 90% (95% CI 88%–91%). 

Interpretation

This descriptive study of 2927 patients in whom breast cancer
was diagnosed in British Columbia in 2002 shows a stage dis-
tribution heavily weighted toward early-stage disease, particu-
larly stages I and II. Most early-stage cancers were diagnosed
in patients aged 40 to 79 years. Most of these patients with
early-stage disease underwent breast-conserving surgery and
adjuvant radiotherapy, whereas most patients with stage III
breast cancer were treated with mastectomy and adjuvant
radiotherapy. Use of both chemotherapy and hormone ther-
apy increased with increasing stage of disease, up to stage III.

Over 60% of in situ and stage I cases were diagnosed in
patients who attended the Screening Mammography Program

Figure 1: Overall survival among 2927 patients in whom breast cancer was diagnosed in 2002 in British Columbia, by stage of cancer at diagno-
sis. The columns of numbers at the bottom of the graph show the number of patients at risk every 2 years, by stage of cancer (stage 0 to stage 4). 
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of BC, whereas the majority of stage III and IV cases were
diagnosed in patients who had not been screened. Among
patients who attended the Screening Mammography Program
of BC, most cancers were detected by screening, including
over 70% of in situ and stage I cancers. However, outcomes
according to screening attendance should be interpreted with
caution because of lead time and length time bias associated
with screening.

The case mix presented here is similar to that reported by
the US Surveillance Epidemiology and End Results registry22

(Table 4). The 5-year relative survival rate for the entire
cohort of patients with a diagnosis of breast cancer in British
Columbia (90%) is at the high end of the range seen in many
European countries (from registry-based studies) and in the
US Surveillance Epidemiology and End Results database
(81%–89.3%).10,11,22,23 These findings suggest that the BC Can-
cer Agency is meeting its objective of providing timely, 
evidence-based cancer care services to provincial residents in
the context of a widely accessible health care system. We have
previously described how stage and treatment vary by region
across the province.15

Models of optimal radiotherapy utilization have been
developed,24,25 and we compared BC Cancer Agency data from

the 2002 cohort with these ideal utilization rates (Table 5).
The BC radiotherapy rate at 5 years (59% for all disease
stages) was similar to the estimated ideal rate from a Canadian
model (66%) but lower than the estimated ideal rate from
Australia (83%).24,25 The difference between actual and ideal
rates (the latter derived from evidence-based models of ideal
treatment rates) likely relates to differences in patient prefer-
ences. 24,25 Ideal utilization rates have also been published for
chemotherapy.26 Chemotherapy use for all stages of disease
was lower in the BC cohort than the ideal published rates,
most notably for patients with stage I disease but also for
those with stage III breast cancer (Table 5). Use of hormone
therapy for invasive cancer in British Columbia was very simi-
lar to the published ideal rate.27

Limitations
Despite the comprehensive nature of BC Cancer Agency
records, our analysis had limitations. As mentioned above, the
referral rate to the agency was 85%, so complete data were
not available for all patients with breast cancer treated in
British Columbia; however, for the year 2002, we reviewed
pathology records in the BC Cancer Registry to gather infor-
mation about non-referred patients. Although the registry

Figure 2: Breast cancer–specific survival among 2927 patients in whom breast cancer was diagnosed in 2002 in British Columbia, by stage of
cancer at diagnosis. The columns of numbers at the bottom of the graph show the number of patients at risk every 2 years, by stage of cancer
(stage 0 to stage 4).
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captures all known cancers from clinical diagnoses made at
cancer centres, pathology reports describing cancer diagnosis,
and cancer diagnosis on death certificates, it is possible that
the registry misses clinical diagnoses made in the community
for patients who do not undergo subsequent biopsy or
autopsy. Therefore, as with all cancer registries, there is some
possibility that case ascertainment was incomplete. Although

the ideal would be to analyze data from multiple and more
recent years, to increase the sample size and hence generaliz-
ability, we were constrained by data availability to the year
2002. In that year, HER2/neu status, an important prognostic
and predictive indicator, was not routinely measured in
patients with early-stage breast cancer, because the evidence
for efficacy of trastuzumab (anti-HER2 antibody) in adjuvant
therapy had yet to emerge. Finally, the various forms of treat-
ment were recorded as having been given if a patient received
even 1 dose of chemotherapy or radiotherapy or a first pre-
scription for hormone therapy within 1 year after diagnosis; as
such, our data do not reflect completion of systemic therapy
or the number of doses administered. The nonadherence rate
for adjuvant hormone therapy has been reported as 40% for
British Columbia,28 but compliance with chemotherapy and
radiotherapy has not been reported. Differences in compli-
ance among populations do have the potential to affect com-

Table 3: Multivariable Cox model for breast cancer–specific 
survival and overall survival 

Variable 

Type of survival; hazard ratio (95% CI) 

Breast cancer–specific 
survival 

Overall survival 

Age, per yr 1.02 (1.00–1.03) 1.06 (1.05–1.07) 

   edarG

2 v. 1 2.0   (1.3–2.9) 1.3   (1.0–1.6) 

3 v. 1 3.5   (2.3–5.2) 1.9   (1.5–2.4) 

LVI, positive v. 
negative 

1.6   (1.2–2.0) 1.5   (1.2–1.8) 

   egatS

II v. I 3.0   (2.2–4.3) 1.5   (1.2–1.8) 

III v. I 9.8   (6.5–14.7) 4.0   (3.1–5.2) 

IV v. I 47.0 (30.6–73.1) 15.5 (11.0–22.0) 

Radiotherapy* 0.76 (0.60–0.96) 0.68 (0.60–0.80) 

Chemotherapy* 0.58 (0.43–0.78) NA 

Hormone therapy* 0.74 (0.59–0.95) 0.70 (0.59–0.83) 

Note: CI = confidence interval, LVI = lymphatic vascular space invasion, NA = 
not applicable. 
*Within 1 year of diagnosis, expressed as the hazard ratio of having had 
treatment v. not having had treatment. 

Table 4: Stage distribution of cases of breast cancer in 
British Columbia (this study) and US Surveillance 
Epidemiology and End Results (SEER)22 

 sesac fo % 

Stage 
British Columbia 

 (this study) SEER 

 51 41 utis nI

 24 83 I

 23 23 II

 7   8   II

 4   4   VI

Unknown   3 – 

Table 5: Comparison of 5-year utilization rates for various therapies in British Columbia with optimal 
utilization*  

Type of therapy 

Stage; % of cases 

All  I II III IV 

       yparehtoidaR

BCCA data (within 5 yr) 59 61 66 79 52 

Ideal (Foroudi et al.24) 66 69 82 95 64 

Ideal (Delaney et al.25) 83 84 84 91 47 

      †yparehtomehC

BCCA data (within 5 yr) 34 (adjusted: 39) 16 59 72 49 

Ideal (Ng et al.26) 59 (adjusted: 69) 56 56 90 29 

      †ypareht enomroH

BCCA data (within 5 yr) 61 (adjusted: 68) 66 70 73 54 

Ideal (Fong et al.27) 57 (adjusted: 67) NR NR NR NR 

Note: BCCA = BC Cancer Agency, NR = not reported. 
*Optimal (ideal) rates of utilization are based on evidence-based estimates of needs. Details of how these estimates were obtained are 
outlined in the cited references. 
†For chemotherapy and hormone therapy, the “all stages” rates were adjusted to account for exclusion of in situ cases; the parenthetical 
values are these adjusted rates, for invasive cancers only. In particular, Fong and associates27 assumed that hormone therapy is not 
indicated for in situ breast cancer.  
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parative patient outcomes, but the primary focus of this report
was the description of patient characteristics, treatment and
outcomes in British Columbia, so such differences were not a
factor in our analysis. The management of breast cancer has
evolved over the past decade, for example, through increasing
use of taxane-based chemotherapy and less extensive node dis-
sections (i.e., increased use of sentinel dissections). Such
changes may affect long-term survival, and hence outcomes in
the decade ahead may differ from those reported here.

Conclusion
According to the data reported here, breast cancer survival
rates in British Columbia were at the high end of those
reported from other regions of the world. Most patients with
a diagnosis of early-stage disease were treated with breast-
conserving surgery, as well as adjuvant radiotherapy and hor-
mone therapy. This report also provides long-term outcomes
for subgroups by stage, with detailed information on treat-
ment at the population level; such data have only rarely been
reported. 
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