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Although new treatments have been widely studied to improve the survival of patients with metastatic breast cancer (BC),

prognosis continues to be poor with an average survival time no longer than 3 years. We carried on a population-based

study with the purpose of evaluating the outcome of metastatic breast cancer in the province of Modena from 1990 to

2009. We examined the Modena Cancer Registry and evaluated the 5-year overall survival (OS) of women diagnosed with

a de novo metastatic breast cancer between 1990 and 2009, defining 5 periods of 4 years each. After a median follow-

up time of 29 months, the 5-year OS was 11% for years 1990–1993, 15% for years 1994–1997, 12% for years 1998–

2001, 20% for years 2002–2005 and 29% for years 2006–2009 (p 5 0.012). Overall, although no OS differences were

noted in the first decade analyzed, a real advantage has been shown in the last two cohorts. In a multivariate analysis,

the 5-year OS was significantly increased only for hormone receptor positive and HER21 tumors, whereas chemotherapy

treatments were not significant independent predictors of survival in “de novo” metastatic BC (p 5 0.08). Our analysis

confirms that the prognosis of de novo metastatic breast cancer has improved overtime, particularly in the last decade.

Trastuzumab, LH-RH analogues and aromatase inhibitors have determined a significant clinical benefit and cost-

effectiveness in metastatic breast cancer treatment.

Breast cancer (BC) continues to be the most common form
of cancer that affects women, but currently is no longer the
leading cause of cancer deaths. However, the prognosis of
patients with metastatic disease continues to be poor, with an
average survival time no longer than 3 years.1,2 Although
clinical trials suggest that early detection strategies and
advances in adjuvant therapy are improving outcomes, it is
unclear if this may affect patterns of relapse and 20–30% of
patients with early BC will eventually develop relapse with
distant metastatic disease. Therefore, distant recurrence
remains common and incurable and, currently, the principal
goal of treatment for women with metastatic disease is to
improve quality of life and to prolong survival.3,4

Although new treatments have been widely investigated in
the metastatic setting, it is not clear whether the overall out-
come has improved. Particularly, Seruga et al.5 observed no
significant change in outcome or in absolute benefit of exper-
imental therapies in Phase III randomized clinical trials eval-
uating treatment for metastatic BC. Moreover, the costs of

experimental medical therapies approved for metastatic dis-
ease increase [mt]100-fold each month, without any gain in
the absolute benefit. Therefore, Seruga et al.5 demonstrated
that new and expensive treatments of metastatic BC lead to
unchanging levels of benefit and rapidly increasing costs,
concluding that new therapies are becoming much less cost-
effective. Moreover, Galy et al.6 performed a retrospective
study to examine temporal trends in the use of chemothera-
peutic agents for the treatment of metastatic BC and their
costs during the last 15 years, concluding again that new che-
motherapeutic agents induced a significant cost increase over
time. Unfortunately, the limited size and heterogeneity of this
sample did not allow drawing any reliable conclusion con-
cerning survival of patients with metastatic BC. In this
regard, data from population based cancer registries may
help in assessing the benefit of new therapies, allowing to
bypass selection biases and to find a sufficiently large sample
with high statistical power. Dawood et al.7 examined the sur-
veillance, epidemiology, and end results (SEER) registry to
identify female patients with Stage IV BC diagnosed between
1988 and 2003 and found that survival of patients with newly
diagnosed Stage IV BC has only modestly improved over
time, but with an increasing disparity in survival between
black and white women. Using the same approach, we exam-
ined the Modena Cancer Registry (MCR) to identify female
patients with metastatic BC diagnosed between 1990 and
2009. The purpose of our population-based study was to
evaluate the total outcome of de novo metastatic BC in the
province of Modena from 1990 to 2009 and to find a rela-
tionship between biology of tumor and treatment.
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Material and Methods
Patient selection

Patients included in this retrospective study were selected by
the MCR. The MCR collects data concerning incident cases
of all malignant tumors in the province of Modena (Italy),
whose population was 633,933 at 2001 census. In the present
study all female patients diagnosed with BC between 1990
and 2009 were divided in 5 periods of 4 years each (A, B, C,
D and E), according to their stage at diagnosis (I, II, III and
IV). All the information concerning diagnosis, staging, sur-
gery, chemotherapy, radiotherapy and follow-up status were
obtained by clinical patient folders and computerized archives
provided by our departmental services.

Assessment of HER2 status by immunohistochemistry
(IHC) has been carried out since 1999, at the Service of Ana-
tomic Pathology of our hospital. The IHC test classifies
tumors according to a score of 0 to 31. Score 0 to 11 is
defined “negative,” score 21 is "indeterminate" and score 31

is “positive.” Patients with score 21 are then tested by fluo-
rescence in situ hybridization (FISH).

Hormone receptor status has been assessed by IHC using
a Ventana Benchmark autostainer (clone 6F11, Ventana, for
Estrogen Receptor and clone 1E2, Ventana, for Progesterone
Receptor). The Estrogen Receptor (ER) and Progesterone
Receptor (PgR) receptor status was tested by evaluating the
percentage of nuclear immunoreactivity compared to all the
nuclei in the cancer cells, irrespective of the staining inten-
sity. At least 10% nuclear positive tumor cells were consid-
ered to be positive.

Statistical analysis

The primary end-point of this study was the overall survival
(OS) for de novo Stage IV disease, which was defined as the
time from diagnosis to date of death or date of last follow-
up. Actuarial survival estimates and age-standardized relative
survival were obtained using the Kaplan–Meier method8 and
the Brenner product limit method, respectively. To better
analyze OS trends, we performed an OS analysis of all BC
diagnosed in the period 1990–2009 and registered by MCR
regardless the initial stage. Furthermore, the survival analysis
was performed with multiple Cox proportional-hazards
regression (HR) by time period.

All statistical analyses were performed using SPSS soft-
ware. All p values for two-tailed tests were considered signifi-
cant when p< 0.05.

Results
Patient characteristics

Among 10,417 patients with BC identified by the MCR, 514
had an initial metastatic disease (4.9%). Among 514 total
cases, 73 were diagnosed between 1990 and 1993 (A), 82
between 1994 and 1997 (B), 114 between 1998 and 2001 (C),
126 between 2002 and 2005 (D) and 119 between 2006 and
2009 (E). The proportion of patients within each cohort who
presented with distant metastasis as their initial diagnosis of
breast cancer was 6% for cohort A, 5% for cohort B, 6% for
cohort C, 7% for cohort D and 6% for cohort E. Considering
stage distribution at diagnosis, we found an opposite trend
after the first quartile, between Stage I and Stage II (Stage I,
R5 0.774, p5 0.0001 and Stage II, R=20.720, p5 0.003),
probably due to the introduction of screening program in
1994. On the other hand, Stage III and Stage IV did not
show any change in their trend through the years (Stage III,
R5 20.059, p = 0.804 and Stage IV, R5 0.143, p = 0.549).
These data seem to exclude the risk of “stage migration” in
Stage III and IV, due to new and more sensitive diagnostic
imaging procedures, cutting out the Will Rogers phenom-
enon.9 This phenomenon is an epidemiological paradox
according to which several patients, who previously would
have been classified in a better stage, are assigned to a more
advanced stage, with a survival improvement both for earlier
stages and for de novo metastatic ones. Furthermore,
although only 73 de novo metastatic patients were diagnosed
in the first cohort compared with a higher number (119) in
the last one, the Will Rogers phenomenon does not justify
this difference because the rate of Stage IV is stable overtime
(about 6%).

The baseline characteristics between de novo metastatic
patients and nonmetastatic patients at diagnosis are shown in
Table 1. Data unknown were excluded from the statistical
comparison analysis. Median age at diagnosis was 66 for
de novo metastatic patients and 61 for nonmetastatic patients
(p< 0.001). Mean tumor size was significantly greater in
de novo metastatic disease than in nonmetastatic BC
(33.5 mm vs.17.7 mm, p< 0.001). There was a difference in
the proportions of menopausal status: 16.9% of patients with
de novo metastatic BC were in premenopausal status and
25% of patients without metastatic disease at the beginning
were in premenopausal status (p< 0.001); tumor grading:
72.4% of patients in de novo metastatic cohort had Grade 3
tumors and 38.6% of patients without metastatic disease had

What’s new?

Despite the approval of increasingly advanced drugs for metastatic breast cancer, the absolute benefits of such agents remain

unclear, fueling questions about whether their effects justify their rising costs. This study suggests that new agents, such as

trastuzumab, LH-RH analogues, and aromatase inhibitors, are in fact contributing to improvements in overall prognosis, specif-

ically for “de novo” breast cancer. Evaluation of outcomes of metastatic breast cancer among women in revealed significant

improvement in overall survival for de novo” disease from 2002 until 2009, a window of time coincident with the introduction

and growing use of new agents.
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Grade 3 BC (p< 0.001); hormonal receptor status: 25.8% and
37.6% of de novo metastatic BC had respectively negative ER
and PgR status compared with 15.7% and 23.8% of patients

with initial stages (p< 0.001); Ki67 proliferation rate: 32% of
de novo metastatic BC had low Ki67 proliferation rate and
52.5% of patients without metastatic disease had Ki67� 14%
(p< 0.001); HER2 status: 27.4% of de novo metastatic
patients had positive HER2 status in comparison with 14% of
patients without metastatic disease (p< 0.001); surgery:
14.6% of Stage IV patients received quadrantectomy versus
56.8% in the non metastatic cohort (p< 0.001). Patients with
de novo metastatic disease were more likely to have biopsy or
lumpectomy. Triple negative BCs (ER, PR and HER2 nega-
tive) were equally distributed within the two groups
(p5 0.808).

The baseline characteristics of de novo metastatic patients
along the five cohorts are shown in Table 2. Patients diag-
nosed in the more recent period (2006–2009) were more
likely to have Grade 3 tumors, ER positive BC, high Ki67
proliferation rate, more metastatic sites and less surgical
treatments of primary BC. Particularly, regarding the type of
surgery, only 33 patients (28.5%) underwent surgical treat-
ment. Among the remaining 83 patients (71.5%), 2 cases
were treated with lumpectomy, 3 with node biopsy and 78
underwent only diagnostic biopsy, without any surgical treat-
ment. Since HER2 testing for BC only began in 2001, we
were able to compare HER2-enriched positive and triple neg-
ative BC subgroup incidence in the last two periods, without
any difference. Interestingly, considering the last two periods
in which HER2 expression was evaluated, among 16 patients
with brain metastasis, six of them had an HER2 positive dis-
ease (37.5%), confirming the hypothesis that HER2 positive
tumors are more inclined to disseminate to the brain com-
pared to other subtypes. Particularly, in our sample 9% of
patients with “de novo metastatic” HER2 positive disease (6/
66) developed brain metastases.

Systemic therapies

The various chemotherapeutic and hormone agents that were
received for the treatment by patients in each of the five time
cohorts are outlined in Table 2. Over time, both chemother-
apy and hormonal treatment were progressively administered
in about 60% of patients, compared with only 49.4% and
46.6% respectively in the first cohort. The utilization data
demonstrated that, once a new agent was released for use,
the newer agent began to be used. For example, just prior to
formal funding approval of the nonsteroidal aromatase inhib-
itors (period 1994–1997), this class of hormones was used in
only 4.5% of patients compared with 49.2% (cohort 1998–
2001) after it was approved for use. Conversely, there was a
statistically reduced use of tamoxifen alone along the time,
whereas aromatase inhibitors were administered in the vast
majority of patients, in the last two cohorts (p< 0.001).
Tamoxifene plus LH-RH analogue preserved a stable use
along the time since second cohort until the last one. Consid-
ering the different regimens of chemotherapy, another trend
was the reduced use of CMF and anthracycline-based regi-
mens in the last quartile (2006–2009). The taxane-based

Table 1. Characteristics of “de novo” metastatic patients compared
with no metastatic disease

“De novo”
metastatic

disease
n 5 514

No metastatic
disease

n 5 9,903 P

Age at diagnosis 66 61 <0.001

Mean tumor size (mm) 33.5 17.7 <0.001

N % N % p

Menopausal status

Premenopausal 72 16.9 2,146 25.0 <0.001

Postmenopausal 353 83.1 6,432 75.0

Unknown 89 17.3 1,325 13.4

Grading

1 7 2.1 1,227 15.8 <0.001

2 84 25.4 3,541 45.6

3 239 72.4 3,004 38.6

Unknown 184 35.8 2,131 21.5

ER

Negative 92 25.8 1,208 15.7 <0.001

Positive 265 74.2 6,477 84.3

Unknown 157 30.5 2,218 22.4

PR

Negative 133 37.6 1,826 23.8 <0.001

Positive 221 62.4 5,837 76.2

Unknown 160 31.1 2,240 22.6

KI67

�14% 107 32.0 3,949 52.5 <0.001

>14% 227 68.0 3,573 47.5

Unknown 180 35.0 2,381 24.0

Triple negative

No 233 92.1 4,769 92.4 0.808

Yes 20 7.9 392 7.6

Unknown 295 50.8 5,403 47.9

HER2

Negative 185 72.6 4,475 86.0 <0.001

Positive 70 27.4 727 14.0

Unknown 259 50.4 4,701 47.5

Surgery

Quadrantectomy 61 14.6 4,890 56.8 <0.001

Mastectomy 133 31.9 3,405 39.5

Other1 223 53.5 320 3.7

Unknown 97 18.9 1,288 13.0

1Biopsy, lumpectomy, metastasectomy.
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Table 2. Comparison between characteristics of “de novo” metastatic patients from period 1990–93 to 2006–09.

1990–1993 1994–1997 1998–2001 2002–2005 2006–2009 p

N 5 73 N 5 82 N 5 114 N 5 126 N 5 119

Age at diagnosis 66 (43–88) 65 (34–95) 66 (34–95) 67 (30–93) 66 (25–92) 0.771

Mean tumor size (mm) 32 (5–85) 31 (11–95) 36 (8–100) 34 (7–120) 38 (10–130) 0.313

n (%) n (%) n (%) n (%) n (%)

Menopausal status

Premenopausal 13 (18.0) 11 (13.4) 18 (15.8) 24 (19) 21 (17.6) 0.859

Postmenopausal 60 (82.0) 71 (86.6) 96 (84.2) 102 (81) 98 (82.4)

Unknown – – – – –

Grading

1 3 (8.8) 1 (2.4) 2 (2.8) 1 (1.0) 0 (0) 0.023

2 8 (23.5) 17 (40.5) 16 (22.5) 28 (28.0) 15 (18.1)

3 23 (67.6) 24 (57.1) 53 (74.6) 71 (71.0) 68 (81.9)

Unknown 39 (53) 40 (48.9) 43 (37.7) 26 (20.6) 36 (30.2)

ER

Negative 8 (32.0) 15 (41.7) 24 (32.0) 24 (21.8) 21 (18.9) 0.034

Positive 17 (68.0) 21 (58.3) 51 (68.0) 86 (78.2) 90 (80.1)

Unknown 48 (65.8) 46 (56.1) 39 (34.2) 16 (12.7) 8 (6.7)

Prg

Negative 11 (44.0) 18 (50.0) 30 (41.1) 41 (37.6) 33 (33.3) 0.191

Positive 14 (56.0) 18 (50.0) 43 (58.9) 68 (62.4) 78 (66.7)

Unknown 48 (65.8) 46 (56.1) 41 (36.0) 17 (13.5) 8 (6.7)

Ki67

�14% 16 (69.6) 17 (48.6) 25 (36.8) 26 (25.2) 23 (21.9) <0.001

>14% 7 (30.4) 18 (51.4) 43 (63.2) 77 (74.8) 82 (78.1)

Unknown 50 (68.5) 47 (57.3) 46 (40.3) 23 (18.2) 14 (11.8)

Triple negative

No – – – 92 (93.9) 102 (93.6) 0.144

Yes – – – 6 (6.1) 7 (6.4)

Unknown 28 (22.2) 10 (8.4)

HER2

Negative – – – 66 (66.7) 79 (72.5) 0.069

Positive – – – 33 (33.3) 30 (27.5)

Unknown 27 (21.4) 10 (8.4)

N� metastatic sites

1 25 (71.4) 40 (76.9) 85 (77.3) 83 (65.9) 66 (55.5) 0.022

2 9 (25.7) 8 (15.4) 15 (13.6) 26 (20.6) 31 (26.0)

3 1 (2.9) 4 (7.7) 10 (9.1) 17 (13.5) 22 (18.5)

Unknown 38 (52.0) 30(36.6) 4 (3.5) – –

Bone

No 12 (34.2) 22 (42.3) 40 (36.4) 50 (39.7) 51 (42.9) 0.812

Yes 23 (65.7) 30 (57.7) 70 (63.6) 76 (60.3) 68 (57.1)

Unknown 38 (52.0) 30 (36.6) 4 (3.5) – –

Lung

No 27 (79,4) 39 (75.0) 83 (79.0) 85 (72.6) 75 (63.0) 0.073
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regimens, the monoclonal antibody to HER-2 (trastuzumab),
and other drugs such as capecitabine and vinorelbine all were
used more commonly in the last period. Finally also the
bisphosphonates therapy for bone metastasis was statistically
increased along the time, from 8.2% of patients in the first
cohort to 35.3% in the last period.

Overall survival

By jointly comparing all BC patients of all stages period by
period, no statistically differences in OS were observed until
2001. However, the later two cohorts had significant
improvements in OS for all patients considered, regardless
initial stage. In fact, the OS for all BC patients in cohorts 1

Table 2. Comparison between characteristics of “de novo” metastatic patients from period 1990–93 to 2006–09. (Continued)

1990–1993 1994–1997 1998–2001 2002–2005 2006–2009 p

N 5 73 N 5 82 N 5 114 N 5 126 N 5 119

Yes 7 (20.6) 13 (25.0) 22 (21.0) 32 (27.4) 44 (37.0)

Unknown 39 (53.4) 30 (36.6) 9 (7.9) 9 (7.1) –

Liver

No 30 (85.7) 40 (76.9) 91 (82.7) 95 (75.4) 86 (72.3) 0.263

Yes 5 (14.2) 12 (23.1) 19 (17.3) 31 (24.6) 33 (27.7)

Unknown 38 (52.0) 30 (36.6) 4 (3.5) – –

Brain

No 34 (97.1) 48 (92.3) 105 (95.4) 118 (93.6) 111 (93.3) 0.861

Yes 1 (2.9) 4 (7.7) 5 (4.6) 8 (6.4) 8 (6.7)

Unknown 38 (52.0) 30 (36.6) 4 (3.5) – –

Surgery

Quadrantectomy 15 (41.7) 8 (16.3) 14 (13.7) 13 (11.4) 11 (9.5) <0.001

Mastectomy 14 (38.9) 23 (46.9) 46 (15.1) 28 (24.6) 22 (19.0)

Other 7 (19.4) 18 (36.7) 42 (41.2) 73 (64.0) 83 (71.5)

Unknown 37 (50.7) 33 (40.2) 12 (10.5) 12 (9.5) 3 (2.5)

Chemotherapy

No 37 (50.6) 44 (53.7) 52 (45.6) 56 (44.5) 48 (40.3) <0.001

Yes 36 (49.4) 38 (46.3) 62 (54.4) 70 (55.5) 71 (59.7)

Regimen

CMF1 20 (55.5) 20 (52.6) 14 (22.6) 9 (12.8) 4 (5.6) <0.001

Anthracycline-based 16 (44.5) 16 (42.1) 14 (22.6) 11 (15.7) 8 (11.3) <0.001

Taxan-based – – 22 (35.5) 31 (44.3) 32 (45.1) 0.032

Anthracycline 1 Taxanes – – 5 (8.0) 10 (14.3) 17 (23.9) <0.001

Other – 2 (5.3) 7 (11.3) 9 (12.8) 10 (14.1) 0.088

Trastuzumab – – – 10 (7.9) 20 (16.8) 0.004

Bisphosphonates 6 (8.2) 7 (8.5) 14 (12.3) 44 (34.9) 44 (37.0) <0.001

Hormonal treatment

No 39 (53.4) 40 (48.8) 53 (46.5) 53 (42.1) 47 (39.5) <0.001

Yes 34 (46.6) 42 (51.2) 61 (53.5) 73 (57.9) 72 (60.5)

Type of HT

Tamoxifene 27 (79.4) 31 (75.0) 21 (34.4) 10 (13.7) 2 (2.8) <0.001

Aromatase inhibitors – 2 (4.5) 30 (49.2) 51 (69.9) 57 (79.2) <0.001

MPA2 7 (20.6) 2 (4.5) – – – <0.001

TAM1LH-RH3 – 7 (16.7) 10 (16.4) 12 (16.4) 13 (18.0) 0.475

1Cyclophosphamide 600 mg/mq, Methotrexate 60 mg/mq, Fluoruacile 600 mg/mq.
2Medroxyprogesterone Acetate.
3Tamoxifene 1 LH-RH analogue.
p values from two-sided Chi2 test or Fisher’s exact test.
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through five was 80, 81, 83, 87 and 89%, respectively, with a
statistically death risk reduction (HR5 0.66, p< 0.001) in the
last cohort (Table 3). Log-rank tests showed significantly
improved survival for cohort D versus cohorts A, B and C (p
<0.001) and for cohort E versus cohort D (p< 0.001).
Kaplan–Meier survival curves for all five cohorts are shown
in Figure 1a. When the analysis was limited to patients with
“de novo” metastatic BC, the results were similar. After a
median follow-up of 29 months (range 1–217), the 5-year OS
for the periods A, B, C, D and E was 11, 15, 12, 20 and 29%,
respectively (p = 0.012 for period E vs. periods A, B, C and
D; Fig. 1b).

Interestingly, after the introduction of trastuzumab, a sur-
vival improvement at 30 months was observed for patients

with HER2 positive BC in the period 2006–2009. Overall, 30
HER2 positive de novo metastatic patients were evaluated: 20
(66.6%) were treated with trastuzumab, whereas 10 (33.3%)
did not receive any biological agent. At 30 months of follow-
up, among 20 de novo metastatic patients treated with trastu-
zumab, 10 were still alive (50%) compared with 3 out of 10
patients (30%) who did not receive trastuzumab (p = 0.02;
data not shown). The real advantage in OS was equal to
20%.

To analyze an eventual change in outcome of “de novo”
metastatic BC patients treated along time, we compared the
OS of different hormonal and chemotherapeutic treatment in
the first and last period cohort. Considering patients treated
with hormonal therapy, a statistically increased 5-years OS
was observed moving from medroxyprogesterone acetate
(MPA) and tamoxifene alone, which represented the unique
therapies in the period 1990–1993, to LH-RH analogue plus
tamoxifene and aromatase inhibitors (AI) in the last quartile.
In the first cohort 0 and 22% of patients treated with MPA
and tamoxifene, respectively, were alive at 5 years compared
with 40 and 61% of patients treated with AI and tamoxifene
plus LH-RH, respectively, in the 2006–2009 period
(p< 0.0001) (Fig. 2a). Overall, the highest 5-year OS was
observed with endocrine therapy in combination with
bisphosphonates (data not shown).

Figure 1. (a) The cumulative survival for all patients in any stage by period 1990–1993 (red line A), 1994–1997 (dashed red line B),

1998–2001 (azure line C), 2002–2005 (dotted blue line D), and 2006–2009 (dashed blue line E) was 80%, 81%, 83%, 87% and 89%

respectively (p<0.001 among D versus A,B and C; p<0.001 between E and D). (b) The five-year OS in the periods 1990–1993 (red line

A), 1994–1997 (dashed red line B), 1998–2001 (azure line C), 2002–2005 (dotted blue line D) and 2006–2009 (dashed blue line E) was

11, 15, 12, 20 and 29%, respectively, (p 5 0.012 between A and E). [Color figure can be viewed in the online issue, which is available at

wileyonlinelibrary.com.]

Table 3. Multiple Cox proportional hazard regression by time periods
for all BC patients regardless initial stage

Period OS% CI95 HR CI95 p

1990–1993 (A) 80 78–82 1.00

1994–1997 (B) 81 79–83 0.95 0.82–1.10 0.523

1998–2001 (C) 83 82–85 0.83 0.70–1.02 0.06

2002–2005 (D) 87 86–89 0.73 0.55–0.75 <0.001

2006–2009 (E) 89 87–91 0.66 0.50–0.75 <0.001

Test for trend <0.001
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With regards to chemotherapy, a statistically significant
advantage (p< 0.001) in favor of the last period was observed
in comparison with the period 1990–1993, when CMF was
the most widely used regimen, with a 5.3% of patients alive
after 5 years, and anthracycline-based treatments provided a

5-year OS of 21%. In the cohort 2006–2009, anthracyclines
plus taxane-based regimens provided a 5-year OS of 40%,
vinorelbine, capecitabine and other new agents a 42%, and
finally the more recent taxane-based regimens reached a 5-
year OS of 48% (Fig. 2b). Unfortunately, the small size of our
sample did not allow us to analyze the effect of different regi-
mens of chemotherapy within each molecular subtype (lumi-
nal A, luminal B, triple negative and HER2-enriched).
However, considering the 71 patients who underwent chemo-
therapy, no main differences in OS were observed among dif-
ferent subtypes (p = 0.442).

Univariate and multivariate analysis of predictors of

survival

The following variables were included in an univariate pre-
diction model jointly: age at diagnosis of metastasis, grade of
the primary tumor (Grade 1 and 2 vs. Grade 3), sites of first
metastases (bone/soft tissue vs. visceral), ER and PgR status
(positive or negative), Ki67 (� or> 14%), node positivity, use
of adjuvant hormone therapy (yes or no), use of adjuvant
chemotherapy (yes or no) and the five time cohorts. ER and
PgR status, proliferative rate, node positivity, use of hormonal
treatment, use of chemotherapy and period cohort were asso-
ciated with outcome, as expected. In a multivariate analysis
only ER, PgR status, Ki67, node positivity, hormonal treat-
ment and period cohort were highly significant independent
predictors of survival in “de novo” metastatic BC. The results

Figure 2. (a) The 5-year OS according to endocrine therapy for hormone receptor positive metastatic breast cancer in periods A and E. An

increased improvement was observed between medroxyprogesterone acetate (violet line 0%), Tamoxifen (blue line 22%), aromatase inhibitors

(black line 40%) and tamoxifen plus LH-RH analogue (green line 60%; p<0.001). (b) The 5-year OS according to regimen of chemotherapy in

periods A and E. With CMF regimen (blue line) 5.3% of patients were alive, 21% with anthracyclines regimens (green line), 40% with anthracy-

clines plus taxanes (violet line), 42% with other agents (yellow line), and 48% with taxane-based regimens (black line; p<0.001 between

CMF and taxane-based regimens). [Color figure can be viewed in the online issue, which is available at wileyonlinelibrary.com.]

Table 4. Multiple Cox proportional hazard regression of patients with
Stage IV at diagnosis

Variable HR CI95 p

Period

1990–1993 1.00

1994–1997 0.76 0.42–1.36 0.357

1998–2001 0.62 0.36–1.09 0.097

2002–2005 0.58 0.33–1.00 0.050

2006–2009 0.53 0.30–0.95 0.033

ER positive 0.58 0.41–0.84 0.003

PgR positive 0.72 0.52–0.99 0.043

Ki67 >14% 1.36 1.02–1.81 0.037

N

0–1 1.00

2–3 1.14 0.78–1.65 0.494

� 4 1.56 1.08–2.27 0.018

Chemotherapy yes 0.57 0.33–1.03 0.08

Hormonal therapy yes 0.49 0.30–0.78 <0.001
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are summarized in Table 4. ER and PgR negativity, high
Ki67 and [mt]4 nodes were associated with a worse outcome.
There was no significant difference in outcome among
Cohort 1, Cohort 2 and Cohort 3; however, both Cohort 4
and Cohort 5 were associated with improved survival with a
hazards ratio of 0.58 (p5 0.05) and 0.53 (p< 0.033),
respectively.

Discussion
Although BC is no longer the leading cause of cancer deaths,
the prognosis of patients with metastatic disease continues to
be poor, with a median survival not exceeding 3 years.2

Therefore, new treatments have been widely investigated to
improve the outcome of patients with metastatic disease.
Unfortunately, as demonstrated by Booth and Colleagues
from the Department of Medical Oncology and Biostatistics
at the University of Toronto and from the National Cancer
Institute of Canada at Kingston, the benefit of experimental
medical therapies in randomized clinical trials of BC has not
changed significantly over time.5,10

Our study was limited to de novo metastatic patients,
since OS in patients with relapsed BC could be biased by pre-
vious treatments, and we thought that this analysis could be
useful to better estimate the real benefit of new therapies in
this setting of BC disease. However, in a previous study of
953 patients with relapsed breast cancer,11 a significant 5-
year OS advantage was observed between the period 1990–
1993 (10%) and 2006–2009 (20%; p = 0.021), confirming that
a little improvement in medical treatments has been gained
along the time. Interestingly, no differences in OS were
observed between de novo metastatic and relapsed patients.
Overall, after adjustment by period and age at diagnosis, the
HR between the two groups was 0.99 (CI 95% 0.87–1.12,
p5 0.838).

In this study we have performed a comparison between
five quartiles, examining 20 years ranged from 1990 to 2009,
in order to analyze trends in the OS of patients with de novo
metastatic BC. Overall, a benefit was seen over time, with a
significant increase in 5-year OS from 11% in 1990–1993% to
29% in 2006–2009 (p = 0.012).

According to previous studies, de novo Stage IV disease
seemed to show a favorable biological profile, since they were
more likely to be low-grade tumors with positive hormone
receptors when compared with relapsed BC.12,13 Conversely,
our data suggested that de novo Stage IV disease expresses a
more aggressive phenotype compared to earlier stages, char-
acterized by high-grade tumors, negative hormone receptors,
high Ki67 proliferation rate, and positive HER2 status. This
could mean that de novo metastatic BC represents a gradual
evolution of early BC from good toward poor prognostic fac-
tors, whereas relapsed tumors are characterized by a poor
prognostic profile since the beginning.

Furthermore, our de novo metastatic patients are older
than those with early stage BC. This can reflect a longer time
of BC growth that could induce a change in biological char-

acteristics. As a matter of fact, elderly patients are more likely
to refuse visits or other medical approaches due to their
sense of helplessness, particularly when they live alone or far
from their family. This could also explain the reason why no
difference in the age at diagnosis was observed for de novo
BC over time.

Interestingly, tumor size has been increasing over the last
two decade, probably due to the improvements in radiologi-
cal techniques. At the beginning of nineties, most of de novo
metastatic patients were only clinically examined, whereas
recently other techniques, including breast MRI, are routinely
used to better define the real extension of the disease.14–16

An improvement in radiological investigations could also
explain the significant reduction of single metastatic sites at
the diagnosis observed in the last period. In fact, in the
period 2006–2009, about 45% of metastases were more likely
to be multiple, probably due to a better study of the disease
since the diagnosis with CT or PET scan. These imaging
techniques can better identify small lesions, which could be
missed by traditional tools such as X-ray or ultrasound. In
regards to OS, although no statistically differences were
observed until 2001, probably due to the Will Rogers phe-
nomenon, after that period, a significant improvement for all
considered patients was shown, regardless initial stage. This
could be due to the introduction and increasingly growing
use of new agents, such as trastuzumab, AIs and LH-RH ana-
logues, starting since early 2000s. The real advantage offered
by new treatments is extremely evident in recently diagnosed
de novo metastatic patients, in which more aggressive tumors
have been found. This finding does more truly reflect
improved therapies.

Our results, in terms of high percentage of HER2 positive
tumors among de novo metastatic BC (27.5%), are consistent
with those reported in literature,17–19 confirming the tend-
ency of this subtype to be more aggressive and to rapidly
spread to distant sites. Furthermore, in the period 2006–
2009, among 30 patients with HER2 positive BC, 6 cases
were diagnosed with brain metastasis (20%). These data are
perfectly consistent with those previously published by Pivot
et al.,20 which reported that 20% of patients with HER2 posi-
tive BC presented silent brain lesions at the diagnosis. How-
ever, according with recent ASCO recommendation on
disease management of patients with advanced HER21 BC,21

in absence of known history or symptoms of brain metasta-
sis, routine surveillance with brain MRI should not per-
formed, whereas the clinician should have a low threshold
for performing this imaging technique in case of any neuro-
logic symptoms suggestive of brain involvement.

More Grade 3 and hormone receptor positive tumors
were diagnosed in the period 2006–2009. This could mean
that pathological evaluation of biological features has
improved over time.22 Another important result of our study
concerns the different modalities of treatment observed along
the time. It has to be pointed out that “de novo” metastatic
patients were more likely to be treated with chemotherapy,
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endocrine therapy and supportive care, such as bisphospho-
nates, in the last period than in the past. This could mean
that nowadays, metastatic BC is considered as a chronic dis-
ease that needs systemic treatment and not only palliative
care. Chemotherapy strategies have been changing, in meta-
static setting as well as in adjuvant, moving through old
schemes, such as CMF, to anthracycline-based regimens and
finally arriving to taxane-based regimens. With regard to the
immunological therapy, a new standard of care has been
introduced in HER2 positive “de novo” metastatic BC, which
is represented by trastuzumab. Also endocrine therapy has
been modified from the past, when tamoxifen represented
the unique treatment choice, to recent years, with the intro-
duction of AIs and the adding of LH-RH analogue. Finally,
more attention to supportive care, particularly in regard to
bone metastasis, has been given with the development and
the use of bisphosphonates.

As already demonstrated by different trials performed in
metastatic setting,23–25 addition of trastuzumab in patients
with HER2 positive tumors is able to increase progression
free survival and OS compared to chemotherapy alone. Also
in our experience, an advantage in OS at 30 months was
seen for patients treated with trastuzumab compared with
those who did not received the targeted therapy. We per-
formed a population-based analysis in the pre-trastuzumab
era showing a very poor prognosis for HER2 positive popula-
tion compared with other subtypes of tumor, thus underlin-
ing the need for a change in treatment strategies in this
group of patients.26

Regarding hormone receptor positive metastatic tumors,
an increased benefit was seen moving from MPA to tamoxi-
fen, but the most significant gain was registered with the
association between tamoxifen and LH-RH analogues in pre-
menopausal women and with AIs in postmenopausal
patients. The median time of LH-RH analogues administra-
tion was 8 months, ranging between 2 and 24 months. We
still do not know if a longer duration of treatment would
result in a further survival amelioration but, to date, no
agreement has been reached about the total duration of LH-

RH analogue therapy27 and we are still waiting for data in
adjuvant setting.28 Also for postmenopausal women, an
advantage was registered in the last period after AIs introduc-
tion. As in adjuvant setting, in which an advantage of disease
free survival and OS was described,29,30 also for metastatic
patients an increased survival was seen. These positive results
could reflect a more favorable pattern of metastasization for
patients treated with endocrine therapy, particularly repre-
sented by bone metastases as underlined by the combined
treatment with bisphosphonates.

Looking at chemotherapies, the multivariate analysis
showed a little but not significant advantage (p5 0.08) for
patients who received this kind of treatment. This finding
correlates with data reported by Seruga et al.5 which observed
no significant change in outcome or in absolute benefit of
experimental therapies in Phase III randomized clinical trials
for metastatic BC. In our series, an OS improvement was
shown since taxanes were introduced in clinical practice. On
the other hand, no significant advantage was seen with new
agents such as capecitabine, vinorelbine, gemcitabine or
platinum-derived drugs. Notably, in this group of agents,
only one patient was treated with Eribulin, which nowadays
represents the only chemotherapy regimen able to show an
OS advantage in metastatic setting starting from the last dec-
ade.31 Unfortunately, the small sample size of patients treated
with chemotherapy (71 women) did not allow us to analyze
the effectiveness of single new agent.

In conclusion, the study of patients identified through the
MCR confirms that prognosis of metastatic BC has been
improved in the last eight years. Trastuzumab, AIs and LH-
RH analogues have determined an evident clinical benefit
and cost-effectiveness.

To confirm our preliminary data, we are planning to com-
pare the outcome of “de novo” MBC population with the
prognosis of patients relapsed after adjuvant treatment.
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