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A B S T R A C T

Background

Metastatic breast cancer is not a curable disease, but women with metastatic disease are living longer. Surgery to remove the primary
tumour is associated with an increased survival in other types of metastatic cancer. Breast surgery is not standard treatment for metastatic
disease, however several recent retrospective studies have suggested that breast surgery could increase the women's survival. These
studies have methodological limitations including selection bias. A systematic review mapping all randomised controlled trials addressing
the benefits and potential harms of breast surgery is ideal to answer this question.

Objectives

To assess the eMects of breast surgery in women with metastatic breast cancer.

Search methods

We conducted searches using the MeSH terms 'breast neoplasms', 'mastectomy', and 'analysis, survival' in the following databases:
the Cochrane Breast Cancer Specialised Register, CENTRAL, MEDLINE (by PubMed) and Embase (by OvidSP) on 22 February 2016. We
also searched ClinicalTrials.gov (22 February 2016) and the WHO International Clinical Trials Registry Platform (24 February 2016). We
conducted an additional search in the American Society of Clinical Oncology (ASCO) conference proceedings in July 2016 that included
reference checking, citation searching, and contacting study authors to identify additional studies.

Selection criteria

The inclusion criteria were randomised controlled trials of women with metastatic breast cancer at initial diagnosis comparing breast
surgery plus systemic therapy versus systemic therapy alone. The primary outcomes were overall survival and quality of life. Secondary
outcomes were progression-free survival (local and distant control), breast cancer-specific survival, and toxicity from local therapy.

Data collection and analysis

Two review authors independently conducted trial selection, data extraction, and 'Risk of bias' assessment (using Cochrane's 'Risk of bias'
tool), which a third review author checked. We used the GRADE tool to assess the quality of the body of evidence. We used the risk ratio (RR)
to measure the eMect of treatment for dichotomous outcomes and the hazard ratio (HR) for time-to-event outcomes. We calculated 95%
confidence intervals (CI) for these measures. We used the random-eMects model, as we expected clinical or methodological heterogeneity,
or both, among the included studies.
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Main results

We included two trials enrolling 624 women in the review. It is uncertain whether breast surgery improves overall survival as the quality of
the evidence has been assessed as very low (HR 0.83, 95% CI 0.53 to 1.31; 2 studies; 624 women). The two studies did not report quality of
life. Breast surgery may improve local progression-free survival (HR 0.22, 95% CI 0.08 to 0.57; 2 studies; 607 women; low-quality evidence),
while it probably worsened distant progression-free survival (HR 1.42, 95% CI 1.08 to 1.86; 1 study; 350 women; moderate-quality evidence).
The two included studies did not measure breast cancer-specific survival. Toxicity from local therapy was reported by 30-day mortality and
did not appear to diMer between the two groups (RR 0.99, 95% CI 0.14 to 6.90; 1 study; 274 women; low-quality evidence).

Authors' conclusions

Based on existing evidence from two randomised clinical trials, it is not possible to make definitive conclusions on the benefits and risks
of breast surgery associated with systemic treatment for women diagnosed with metastatic breast cancer. Until the ongoing clinical trials
are finalised, the decision to perform breast surgery in these women should be individualised and shared between the physician and the
patient considering the potential risks, benefits, and costs of each intervention.

P L A I N   L A N G U A G E   S U M M A R Y

Breast surgery for metastatic breast cancer

Review question

In women with metastatic breast cancer (when the cancer has spread to other parts of the body), what is the eMectiveness of breast surgery
(mastectomy: removal of the whole breast including nipple and areola, or lumpectomy: removal of the tumour and breast tissue around
it but preserving the nipple and areola) combined with medical treatment (such as chemotherapy and hormone therapy) compared to
medical treatment alone?

Background

Metastatic breast cancer is considered an incurable disease with poor prognosis, although some women can live for many years. It is
traditionally treated only with medical treatment. Breast surgery was believed to be palliative and performed only to relieve symptoms
such as local bleeding, infection, or pain. With the development of new medications, women with metastatic breast cancer are living longer,
and breast surgery could benefit this group of women. Retrospective data (i.e. data from types of studies other than randomised controlled
trials that are more likely to suMer from bias) suggest that breast surgery could improve the survival of women with metastatic breast cancer.

Study characteristics

The evidence is current to February 2016. We included only randomised clinical trials, as they are considered to be the best type of scientific
study to answer questions about treatment, that compared the survival of women undergoing breast surgery combined with medical
treatment versus medical treatment alone. We identified and included two randomised controlled trials involving a total of 624 women:
311 women underwent breast surgery plus medical treatment, and 313 women only received medical treatment.

Key results

The review authors are uncertain whether breast surgery improves overall survival as the quality of the evidence has been assessed as
very low. The included studies did not report any information relating to quality of life. Breast surgery may improve the control of local
disease but it probably worsened control at distant sites. The two included studies did not measure breast cancer-specific survival. Toxicity
from local therapy appeared to be the same in the group undergoing breast surgery combined with medical treatment and in the group
receiving only medical treatment.

What does this mean?

It is not possible to make definitive conclusions about the benefits of breast surgery associated with medical treatment for women with
metastatic breast cancer. The decision to perform surgery in such cases should be individualised and shared between the physician and
the patient, considering the potential risks and benefits involved in this choice. The inclusion of results of ongoing trials involving women
with these characteristics in the next update of this review will help to decrease existing uncertainties.
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Summary of findings for the main comparison.   Breast surgery plus systemic treatment compared to systemic treatment for metastatic breast cancer

Breast surgery plus systemic treatment compared to systemic treatment for metastatic breast cancer

Patient or population: metastatic breast cancer
Setting: inpatients and outpatients
Intervention: breast surgery plus systemic treatment
Comparison: systemic treatment

Anticipated absolute effects* (95% CI)Outcomes

Risk with sys-
temic treat-
ment

Risk with breast
surgery plus systemic
treatment

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Quality of the
evidence
(GRADE)

Comments

Study populationOverall survival at 2 years

Follow-up: range 23
months to 40 months

511 per 1000 448 per 1000
(318 to 608)

HR 0.83
(0.53 to 1.31)

624
(2 RCTs)

⊕⊝⊝⊝

VERY LOW 1 2 3

The estimates for the control group
are based upon an average of the es-
timates from Badwe 2015 and Soran
2016.

Quality of life Not reported Not reported - - -  

Study populationLocal PFS at 2 years

Follow-up: range 23
months to 40 months

500 per 1000 141 per 1000
(54 to 326)

HR 0.22
(0.08 to 0.57)

607
(2 RCTs)

⊕⊕⊝⊝

LOW 2 4

The estimates for the control group
are based upon an average of the es-
timates from Badwe 2015 and Soran
2016.

Study populationDistant PFS at 2 years

Follow-up: 23 months 548 per 1000 676 per 1000
(576 to 772)

HR 1.42
(1.08 to 1.86)

350
(1 RCT)

⊕⊕⊕⊝

MODERATE 5
The estimates for the control group
are based upon the estimates from
Badwe 2015.

Breast cancer-specific sur-
vival

Not reported Not reported - - -  

Study populationToxicity from local thera-
py

Follow-up: 40 months
15 per 1000 15 per 1000

(2 to 101)

RR 0.99
(0.14 to 6.90)

274
(1 RCT)

⊕⊕⊝⊝

LOW 1 6

The estimates for the control group
are based upon the estimates from So-
ran 2016.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: confidence interval; HR: hazard ratio; RCT: randomised controlled trial; RR: risk ratio

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect.
Moderate quality: We are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different.
Low quality: Our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.
Very low quality: We have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

1In Soran 2016, trial random sequence generation and allocation concealment were unclear. Downgraded one level.
2Statistical or clinical heterogeneity, or both. Downgraded one level.
3Wide 95% CI (0.53 to 1.31) including the null eMect. Downgraded one level.
4In Soran 2016, trial random sequence generation and allocation concealment were unclear. Outcome assessors were not blinded, and this is a subjective outcome. Downgraded
one level.
5Outcome assessors were not blinded, and this is a subjective outcome. Downgraded one level.
6Very wide 95% CI (0.14 to 6.9). Downgraded one level.
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B A C K G R O U N D

Description of the condition

Breast cancer is one of the most frequently occurring cancers
in women. An estimated 1.67 million new cases of breast
cancer are diagnosed worldwide each year, accounting for 25%
of all diagnosed cancers (GLOBOCAN 2012). Between 20% and
30% of women with breast cancer will develop synchronous or
metachronous distant metastases, leading to an estimated 400,000
to 500,000 deaths per year worldwide (Caudle 2012). At the moment
of their initial diagnosis, 3.5% of all women with breast cancer in
the United States already have distant metastatic disease, and this
percentage is higher in low- and middle-income countries (Khan
2002). This means that every year approximately 50,000 women will
receive an initial diagnosis of metastatic breast cancer (Ly 2010).

Although metastatic breast cancer is considered to be an incurable
disease with a poor prognosis, women with this diagnosis now live
longer, and the survival rate at five years has increased from 10%
in 1970 to about 40% in women treated aVer 1995 (Giordano 2004).
Women with metastatic breast cancer treated between 1995 and
2002 had an 18% lower risk of death than women treated between
1985 and 1994 (Ernst 2007). Median overall survival has improved
from 20 months (1988 to 1991) to 26 months (2007 to 2011) in
another series (Thomas 2015). Increased survival also increases the
risk of local symptoms in women who have not undergone breast
surgery to remove the primary tumour.

The treatment of breast cancer can also have a negative impact
on a woman's quality of life and is associated with fears such
as the future development of the disease in their daughters, job
loss, and decreased sexual desire (Ferrel 1997). One study that
evaluated the quality of life of women with metastatic breast cancer
showed that they gave greater importance to treatments that
prolonged disease-free survival than treatments that prolonged
survival (Hurvitz 2013). Although most breast cancer survivors rate
their quality of life as being positive, they oVen complain about
adaptation and psychosocial problems rather than physical deficits
(Sales 2001). A multidisciplinary team should become familiar with
these issues in order to oMer a better rehabilitation programme for
these women.

Description of the intervention

Historically, women diagnosed with metastatic breast cancer were
not treated surgically and received only systemic therapy (Bermas
2009). Over the last decade, these women have been living
longer. Surgical resection of the primary tumour was believed
to be palliative and performed only to relieve symptoms such
as bleeding, infection, or pain. This therapeutic approach was
based on the premise that local treatment in metastatic breast
cancer did not improve overall survival. However, in women
with metastatic renal cell carcinoma, two prospective randomised
controlled trials showed that local surgery plus systemic therapy
led to longer survival rates than systemic therapy alone (Flanigan
2001; Mickisch 2001). Another recent study showed that local
surgery was beneficial for people with metastatic colorectal cancer
(Anwar 2012). This has led to the hypothesis that local treatment in
metastatic breast cancer can also improve survival.

In recent years, elective surgical resection of the primary breast
tumour before the onset of local symptoms has become more

popular. Morrogh and colleagues reported a significant increase in
the number of women with metastatic breast cancer having breast
surgery between 2000 and 2005 compared with 1995 and 2000
(Morrogh 2008). Another study using the American Surveillance,
Epidemiology, and End Results (SEER) database showed a decrease
in breast surgery performed on women with metastatic breast
cancer from 67.8% in 1988 to 25.1% in 2011 (Thomas 2015).

The intervention consists of the surgical removal of the breast
tumour, either by conservative (lumpectomy) or radical surgery
(mastectomy). The surgical treatment is complemented with the
evaluation of axillary disease through the technique of sentinel
lymph node or lymphadenectomy. Thoracic radiotherapy may be
part of locoregional treatment.

How the intervention might work

Cancer cells can migrate to other organs, initiate cell division,
and alter the tumour microenvironment favouring the growth
of metastatic foci. Because the primary breast tumour can be
a reservoir of cancer stem cells, its removal can decrease the
probability of developing new metastatic sites (Bermas 2009).
Moreover, the primary tumour can secrete growth factors such
as tumour-growth factor (TGF)-β, which can send signals that
favour implantation and growth of metastatic sites (Karnoub 2007).
Studies in animal models suggest that resection of the primary
breast tumour in mice can restore immunocompetence of the host
(Danna 2004). Another experimental study in mice showed that
aVer resection of the primary tumour there was a reduction in the
growth of metastatic tumours, suggesting that the removal of the
primary tumour is not only a local phenomenon (Fisher 1989).

Retrospective data suggest that the surgical removal of the primary
tumour may improve overall survival in metastatic breast cancer
(Blanchard 2008; Fields 2007; Gnerlich 2008; Khan 2002; Rapiti
2006). Achieving negative margins when surgery is used to treat
the primary tumour appears to be an important prognostic
marker for survival (Khan 2002; Rapiti 2006). Some subgroups
of women with oligometastatic disease appear to experience
benefits with breast surgery (Di Lascio 2014; Rastogi 2014). Since
improvements in systemic therapy have prolonged the survival
of women with metastatic breast cancer, surgery for the primary
disease may reduce the risk of symptomatic local disease and
potentially increase survival. The potential benefits of breast
surgery for metastatic breast cancer need to be balanced against
both perioperative complications and costs (McNeely 2012).

Why it is important to do this review

According to a meta-analysis of retrospective studies, women with
metastatic breast cancer who underwent surgical resection of
the primary tumour had better overall survival compared with
those who did not (Petrelli 2012; Ruiterkamp 2010). In another
meta-analysis, women who underwent breast surgery had a better
survival rate at three years than women who did not have surgery
(Harris 2013). However, all of these studies included in the meta-
analyses were retrospective and had the typical limitations of this
design, including selection and performance bias. Surgeons also
tended to perform surgical resection in women with metastatic
disease who had a better prognosis, that is usually younger women
with a good performance status and oligometastatic disease, who
would have survived longer anyway.
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Randomised controlled trials (RCTs) are the ideal study design
to reduce uncertainties and clarify whether surgery is beneficial
for women diagnosed with metastatic breast cancer. There are
several ongoing trials evaluating breast surgery for metastatic
breast cancer, which are including women with metastatic breast
cancer and randomising women to either breast surgery combined
with systemic treatment or systemic treatment alone. The results
of some of these trials (e.g. NCT00193778 and NCT00557986) are
expected to become available in the coming years. A systematic
review including RCTs would provide a comprehensive summary of
the current evidence on breast surgery for women with metastatic
breast cancer.

O B J E C T I V E S

To assess the eMect of breast surgery on women with metastatic
breast cancer.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Randomised controlled trials (RCTs). We considered studies
reported as full text, published as abstract only, and unpublished
data.

Types of participants

Women with metastatic breast cancer at initial diagnosis: TNM
(tumour, lymph nodes, metastases) stage IV (Sobin 2002). This
includes when breast cancer has spread beyond the breast, chest
wall, and regional nodes. We applied no restrictions regarding
age or histological type. If a study contained a subset of eligible
participants, we would include them in the review as long as we
could extract the relevant results.

Types of interventions

• Intervention group: breast surgery of the primary tumour,
in addition to systemic therapy (chemotherapy, endocrine
therapy, immunotherapy or biological agents).

Breast surgery included lumpectomy (tumour resection with safety
margin) or mastectomy (removal of all breast tissue). Management
of the axilla could include sentinel node biopsy with clinically
negative axilla, and axillary dissection (levels I or II only, or levels
I, II, and III axillary clearance) with clinically compromised axilla or
positive sentinel lymph node.

Systemic therapy included chemotherapy, endocrine therapy,
immunotherapy or biological agents, and other novel therapies.
Any sequencing of therapies was permitted in both arms. Surgery
could have been performed before or aVer systemic therapy.

Radiotherapy routinely performed as part of locoregional breast
cancer treatment was acceptable. Radiotherapy could have been
performed in the breast or chest wall, and supraclavicular fossa and
ipsilateral axilla, according to institutional guidelines. This could
have included a boost using electron interstitial therapy or external
beam and new techniques. Radiation therapy for pain relief or
palliation was also allowed, in local or distant disease.

• Comparison group: systemic therapy without breast surgery.

In the control group, breast surgery was not performed. We allowed
resection of the primary tumour only for palliative treatment, such
as bleeding, ulceration, infection, pain, or local progression.

If co-interventions such as chemotherapy were used, they needed
to be applied equally to each study group.

Types of outcome measures

We included studies that assessed at least one of the outcomes
listed below.

Primary outcomes

1. Overall survival, defined as the time from date randomised to
date of death (any cause).

2. Quality of life, assessed through validated questionnaires such
as the European Organisation for Research and Treatment of
Cancer (EORTC) QLQ-BR23, EORTC QLQ-BR23, and BREAST-Q,
BREAST-Q, questionnaires or others described in the clinical
trial.

Secondary outcomes

1. Progression-free survival (PFS), defined as the time from
randomisation to the date of objective tumour progression or
death. We analysed local and distant tumour progression (local
control and distant control) as below:
a. local PFS, defined as the time from randomisation to local

recurrence in the  intervention group and as local tumour
progression in the control group;

b. distant PFS, defined as the time from randomisation to
progression outside local site and lymph nodes.

2. Breast cancer-specific survival, defined as the time from
randomisation to breast cancer death. Women with death due
to other causes than breast cancer were censored.

3. Toxicity from local therapy, including local and systemic
complications.

We assessed the time-to-event outcomes (overall survival, PFS, and
breast cancer-specific survival) at the end of the follow-up period.
We assessed the outcomes quality of life and toxicity from local
therapy at short- (up to six months), intermediate- (from six to 24
months), and long-term (more than 24 months).

Search methods for identification of studies

See: Breast Cancer Group for search methods used in reviews.

There were no language restrictions for the studies included in this
systematic review. We undertook full translations of all non-English
language papers using local resources.

Electronic searches

We searched the following databases on the 22 February 2016:

• The Cochrane Breast Cancer Group (CBCG) Specialised Register.
Details of search strategies used by the CBCG for the
identification of studies and the procedures to code references
are outlined in the CBCG's module (onlinelibrary.wiley.com/o/
cochrane/clabout/articles/BREASTCA/frame.html). Trials with
the keywords 'advanced breast cancer', 'metastatic
breast cancer', 'breast surgery', 'breast-conserving surgery',

Breast surgery for metastatic breast cancer (Review)
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'mastectomy', 'lumpectomy', 'segmentectomy', were extracted
and considered for inclusion in the review.

• The Cochrane Central Register of Controlled Trials (CENTRAL,
Issue 1, 2016). See Appendix 1.

• MEDLINE (via PubMed). See Appendix 2.

• Embase. See Appendix 3 (via Embase.com for first search) and
Appendix 4 (via OvidSP for top-up search).

• The World Health Organization (WHO) International Clinical
Trials Registry Platform (ICTRP) search portal (apps.who.int/
trialsearch/Default.aspx) for all prospectively registered and
ongoing trials. See Appendix 5.

• ClinicalTrials.gov (clinicaltrials.gov/). See Appendix 6.

Searching other resources

We also searched for additional studies in the reference lists of
identified trials and reviews. We obtained a full copy of each article
reporting a potentially eligible trial.

We contacted the authors of the primary studies to seek
unpublished data or additional information about the outcomes of
interest.

We conducted an additional search in the American Society of
Clinical Oncology (ASCO) conference proceedings in July 2016.

Data collection and analysis

Selection of studies

Two review authors (GT and BSM) independently screened the
titles and abstracts to identify potentially relevant RCTs. We then
obtained full-text articles of all potentially relevant citations. Any
disagreements regarding RCT selection were resolved by consulting
a third review author (RR). There were no restrictions regarding
language or reporting status. We summarised the excluded studies
in the Characteristics of excluded studies table. The entire study
selection process was reported according to PRISMA guidelines
(Moher 2009).

Data extraction and management

Two review authors (GT and BSM) independently conducted full
data extraction, consulting a third review author (RR) to help
resolve any disagreements. We contacted the authors from primary
studies to seek unpublished data or additional information about
the outcomes of interest (Badwe 2015; Soran 2016). We developed
and piloted the data extraction forms, which included the following
information from individual studies:

• publication details;

• study design, study setting, inclusion/exclusion criteria;

• participant population (e.g. age, type of surgical procedure, type
of tumour);

• details of intervention;

• outcome measures;

• withdrawals, length and method of follow-up, and the number
of participants followed up.

When available, we pooled quantitative data and carried out the
analyses using Review Manager 5 soVware (RevMan 2012).

In the case of studies with more than one publication, we extracted
data from all publications and used them to fill in the same data
extraction form, since the unit of analysis was the study rather than
the publication. The primary reference was the first publication.

Assessment of risk of bias in included studies

We assessed risk of bias using Cochrane's 'Risk of bias' tool as
described in the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011).

Two review authors (GT and BSM) rated the studies on all seven
domains of the 'Risk of bias' tool, consulting a third review author
(MRT or RR) to help resolve disagreements. For each domain, we
classified the study as having a low, unclear, or high risk of bias. We
evaluated the following seven domains:

• random sequence generation;

• allocation concealment;

• blinding of participants and personnel;

• blinding of outcome assessors;

• incomplete outcome data;

• selective reporting;

• other bias.

We took into account the risk of bias in the Authors' conclusions.

Measures of treatment e:ect

We reported time-to-event outcomes such as overall survival, PFS,
and breast cancer-specific survival as hazard ratios (HR) with 95%
confidence interval (CI). If necessary, we indirectly estimated HRs
using the methods described by Parmar and colleagues (Parmar
1998). We performed intention-to-treat analyses.

We intended to report continuous outcomes such as quality of
life as mean diMerences (MD) with 95% CIs. We planned to use
standardised mean diMerences (SMD) if continuous outcomes were
reported in diMerent scales.

We reported dichotomous outcomes such as toxicity as risk ratios
(RR).

In cases where it was not possible to pool data through meta-
analysis, we presented outcome data narratively.

In an ASCO consensus meeting, the members considered that
relevant improvements in median overall survival of at least
20% are necessary to define a clinically meaningful improvement
in outcome. They considered HR < 0.8, corresponding to an
improvement in median overall survival within a range of 2.5 to 6
months, as the minimum incremental improvement over standard
therapy that would define a clinically meaningful outcome (Ellis
2014). We used this definition in the review.

Unit of analysis issues

The unit of analysis was the individual participant, rather than
surgical unit, hospital, or centre.

Dealing with missing data

Where data were missing or unsuitable for analyses (e.g. intention-
to-treat data were not available), we contacted the study authors
to request further information. If data could not be obtained, we
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did not include the study in the meta-analysis and discussed these
results in the review.

Assessment of heterogeneity

First, we inspected heterogeneity graphically using forest plots
displaying eMects of individual studies with 95% CIs.
If appropriate, we assessed heterogeneity between studies using

the Chi2 statistic (considering a P value < 0.10 as significant). We

also used the I2 statistic as an approximate guide to interpret the

magnitude of heterogeneity: an I2 value between 30% and 60% was
indicative of moderate heterogeneity, while values greater than
50% were considered substantial heterogeneity (Higgins 2011).

We investigated the following factors as potential causes of
heterogeneity in the included studies, using the framework
described below.

1. Clinical heterogeneity: related to study location and setting,
full characteristics of participants, comorbidity, and treatments
that women may be receiving at trial entry. We considered how
outcomes were measured, the definition of outcomes, and how
they were recorded.

2. Methodological heterogeneity: related to randomisation
process and overall methodological quality of primary studies.

Assessment of reporting biases

We planned to create a funnel plot to explore the risk of reporting
bias in the case of a meta-analysis including at least 10 trials.
However, none of the meta-analyses achieved this number of
studies. We also planned to perform exploratory analyses to
investigate possible reasons for visual asymmetry of funnel plot
(chance, publication bias, and true heterogeneity).

Data synthesis

We synthesised data using Review Manager 5 soVware (RevMan
2012). To estimate the eMect size, we planned to use the MD
or SMD for continuous outcomes. We used the HR for time-to-
event outcomes and RR for dichotomous outcomes. We used the
inverse variance method to estimate the combined eMect size for
the outcomes. We used the random-eMects model by default, as
we expected clinical or methodological heterogeneity, or both,
among the included studies. Where the data were too diverse
for combining eMect sizes in a meaningful or valid manner, we
presented the results of individual studies in table and graphical
format and used a narrative approach to summarise data.

'Summary of findings' table

We created a 'Summary of findings' table (Summary of findings
for the main comparison) using the following outcomes: overall
survival, quality of life, local PFS, distant PFS, breast cancer-specific
survival, and toxicity from local therapy.

We used the five GRADE criteria (risk of bias, inconsistency,
imprecision, indirectness, and publication bias) to assess the
quality of the body of evidence for each outcome stated above.
We followed the methods presented in Section 8.5 and Chapter 12

of the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011), employing GRADEpro soVware (GRADEpro 2014).
We explained each judgement to downgrade or upgrade the quality
of evidence in the footnotes.

Subgroup analysis and investigation of heterogeneity

As we expected there to be a small number of published
studies, we anticipated that subgroup analyses would not be
feasible. Whenever possible, we considered the following subgroup
analyses:

• age > 55 years or < 55 years;

• oestrogen receptor (ER) status (Lang 2013; Neuman 2010; Perez-
Fidalgo 2011; Petrelli 2012; Samiee 2012);

• HER2 status (Neuman 2010; Samiee 2012);

• only bone metastases (Rapiti 2006; Rhu 2015);

• radiotherapy at primary site or not (Bourgier 2009; Le Scodan
2009).

We based the choice of these planned subgroups on published
evidence that the intervention eMect could be modified by these
characteristics.

Sensitivity analysis

We intended to conduct the following sensitivity analyses:

• by excluding trials at high risk of bias in more than four of the
seven domains;

• by removing studies with eligibility criteria that diMered
markedly from most of the included studies;

• by excluding studies in which it was necessary to re-estimate
HRs and CIs using other accepted methodologies;

• by excluding studies that used any imputation methods for
missing data

The sensitivity analysis was not possible due to the small number
of studies, but will be considered for future updates of this review.

R E S U L T S

Description of studies

Results of the search

Our search strategy identified 4644 records, and two additional
trials were identified through manual search. AVer removing
duplicates, we screened the titles and abstracts of 4409 records,
excluding 4399 records and selecting 10 for full-text reading. We
excluded two of these 10 records: one was an observational
study and one was terminated due to lack of accrual and no
further funding (NCT01906112; Ruiterkamp 2012). Four studies
were ongoing trials (NCT01015625; NCT01242800; NCT02125630;
UMIN000005586). We therefore included four records reporting the
results of two RCTs in the review. Both RCTs were included in the
quantitative and qualitative syntheses of this review (Badwe 2015;
Soran 2016). The flow diagram of the process of study identification
and selection is presented in Figure 1.
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Figure 1.   Study flow diagram.
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Included studies

The two included studies have the same participants (women with
metastatic breast cancer), the same intervention (breast surgery),
and the same main outcome (overall survival).

The main diMerence between the studies was that the Indian study
included only women who had responded to systemic therapy
(Badwe 2015), while the Turkish study included women with
metastatic breast cancer without previous treatment (Soran 2016).
Soran 2016 randomised women to upfront breast surgery followed
by systemic therapy versus systemic therapy, while Badwe 2015
enrolled women who had responded to first-line anthracycline-
based chemotherapy and randomised them to breast surgery or
continuing medical therapy. By excluding those women who did
not respond to chemotherapy, Badwe 2015 excluded the cases of
worse prognosis, which did not occur in Soran 2016.

Another important diMerence between the two studies was the
fact that most HER2-positive women were not treated with
anti-HER2 therapy in Badwe 2015. The fact that only 9 out of
107 women with HER2 overexpression received HER2-targeted
treatment could have influenced the results. Moreover, eight of
the nine women who received anti-HER2 therapy did so only aVer
disease progression (Badwe 2015). In Soran 2016, all women with
HER2 overexpression received trastuzumab. The benefits of anti-
HER2 therapy on response rate, PFS, and overall survival are well
known since 2001 (Slamon 2001). The combination of trastuzumab
and chemotherapy has changed the aggressive natural history of
metastatic breast cancer with HER2 overexpression (Dawood 2009).

Another important fact is that the groups were not well balanced
in Soran 2016. The group undergoing breast surgery had a larger
proportion of women who had tumours that were ER-positive and
HER2-negative, were younger than 55 years of age, and had single
bone metastases compared to the systemic therapy-alone group.
This may have improved the prognosis of the breast surgery group
and influenced the results. On the other hand, the two treatment
groups in Badwe 2015 were well balanced.

Additional details of the two included RCTs are presented in the
Characteristics of included studies table.

Design

Both studies were superiority randomised clinical trials with
parallel design (Badwe 2015; Soran 2016).

Sample sizes

To estimate sample sizes, the trial authors considered the following
factors.

• Badwe 2015 considered an improvement in overall survival from
18 to 24 months for breast cancer surgery. Using these premises
and considering a P < 0.05 and 80% power, 350 women would be
necessary. A total of 716 women were recruited, and 691 women
were eligible for systemic chemotherapy. The number of women
responding to chemotherapy was 415, and over 25 women were
eligible for endocrine therapy. Of the 440 eligible women, 90
were not suitable for surgery or declined to participate. A total
of 350 women were randomised: 173 women underwent breast
surgery, and 177 women did not.

• Soran 2016 based the calculations on an expected diMerence
in overall survival between the two groups of 18% (based on
previous retrospective studies), a 10% dropout rate including
lost to follow-up, an alfa = 0.05, and a 90% power. This resulted
in a total of 271 women. A total of 312 women were recruited, of
whom 19 were excluded. Out of 293 eligible women, 19 withdrew
or were lost to follow-up. Of the 274 available women, 138
had breast surgery and systemic treatment, and 136 received
systemic treatment alone.

Participants

The two studies evaluated a total of 624 women with metastatic
breast cancer. The average age of the women was 49 years. There
were 426 women with ER-positive tumours; 200 women with ER-
negative tumours; 192 women with HER2-positive tumours; 421
with HER2-negative tumours; and 226 women with bone-only
metastases.

Badwe 2015 included women with metastatic breast cancer with
objective response to first-line chemotherapy (> or = 50% clinical
response). Women were stratified by site of metastases (visceral
only, bone only, or visceral plus bone), number of metastases (≤
3 or > 3), and hormone receptor expression sensitivity (ER- or
progesterone receptor (PR)-positive or ER- and PR-negative), and
then randomised to receive breast surgery plus further systemic
treatment or systemic treatment alone.

Soran 2016 enrolled treatment-naïve women with resectable
primary tumour and randomly assigned women to upfront surgery
followed by systemic therapy or systemic therapy alone.

Interventions

Surgery

The intervention was the surgical resection of the tumour with
safety margins through mastectomy or conservative surgery. The
assessment of axillary involvement was performed at the same
time as the breast surgery. Soran 2016 performed sentinel lymph
node biopsy in women without clinical disease in the lymph nodes
and performed lymphadenectomy in women with proven (previous
axillary biopsy or positive sentinel node) or clinically aMected
armpit. In Badwe 2015, all women underwent axillary lymph node
dissection and additional supraclavicular lymph node dissection
for suspected disease.

Radiotherapy

Postoperative radiotherapy was performed in all women who
underwent breast-conserving surgery in both studies. In Badwe
2015, postoperative radiation was given to women who underwent
mastectomy with pre-chemotherapy tumours over 5 cm or skin
or chest wall involvement or axillary lymph node-positive disease.
Conventional external beam radiotherapy was delivered to the
chest wall with or without the supraclavicular fossa at a dose
of 45 Gy, 20 fractions over 4 weeks. Women undergoing breast-
conserving surgery received whole-breast radiotherapy in one of
two ways: 45 Gy, 25 fractions over 5 weeks with a tumour bed boost
of 15 Gy, 6 fractions over 1 week; or 50 Gy, 25 fractions over 5 weeks
with a tumour bed boost of 15 Gy, 6 fractions over 1 week in locally
advanced cancers (Badwe 2015). In Soran 2016, radiotherapy was
given to women undergoing mastectomy depending on the extent
of the disease and following each institutional guideline. Radiation
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therapy fields, dosing, and schedule were not described (Soran
2016).

Chemotherapy and targeted therapy

Most women in both studies received anthracycline-based
chemotherapy.

In Badwe 2015, women underwent chemotherapy before
randomisation, and only those who had clinical response
greater than or equal to 50% were included. Chemotherapy
comprised six cycles of anthracycline-based or eight cycles
of a sequential anthracycline-taxane regimen or six cycles of
concurrent anthracycline-taxane chemotherapy. About 95% of
women received anthracycline-based combination chemotherapy.
Anti-HER2 treatment was available to a small number of women;
just 9 of 107 with HER2-positive tumours received HER2 target
treatment (Badwe 2015).

In Soran 2016, all women received upfront surgery followed by
chemotherapy or upfront chemotherapy. Approximately 80% of
women received anthracycline-based chemotherapy. Trastuzumab
was available to all HER2-positive women (Soran 2016).

Endocrine therapy

Endocrine therapy was available to all ER-positive breast cancer
patients in both studies. In Badwe 2015, women with ER- or
PR-positive tumours received standard endocrine therapy aVer
locoregional treatment. The treatment consisted of tamoxifen

20 mg per day for premenopausal women and an aromatase
inhibitor (2.5 mg letrozole per day or 1 mg anastrozole per day) or
tamoxifen for postmenopausal women, until disease progression.
In the intervention group, premenopausal women with ER- or PR-
positive tumours who continued to have menstrual cycles aVer
chemotherapy, had bilateral oophorectomy at the time of the
surgical removal of their primary tumour. In the group without
breast surgery, women with ER- or PR-positive tumours who
continued to have menstrual cycles aVer chemotherapy also
underwent bilateral oophorectomy followed by hormone therapy
treatment as previously described (Badwe 2015). Soran 2016 did
not specify which endocrine therapy was used.

Follow-up

The median follow up was 23 months in Badwe 2015 and 40 months
in Soran 2016. The number of deaths precluded mature data for
overall survival.

Excluded studies

We excluded two studies; the reasons for exclusion are presented
in the Characteristics of excluded studies table.

Risk of bias in included studies

We used Cochrane’s tool for assessing risk of bias as described
in the Cochrane Handbook for Systematic Reviews of Interventions
(Higgins 2011). See the 'Risk of bias' summary in Figure 2.

 

Breast surgery for metastatic breast cancer (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.

 
Allocation

Selection bias

The two studies were described as randomised clinical trials.
Badwe 2015 used a computerised stratified randomisation, and
allocation concealment was ensured by a central oMice. These
procedures minimised the risk of selection bias in this study. Soran
2016 described verbatim "a phase III randomised controlled trial".
Despite several attempts to contact the authors, we were unable
to obtain further explanation. We judged Soran 2016 as having an
unclear risk of selection bias.

Blinding

Performance and detection bias

Blinding was not feasible in either study due to the surgical
procedure planned in the interventional arm. The lack of blinding
of the outcome assessor may have influenced the results for
subjective outcomes (high risk of bias) but not for overall survival
(low risk of bias).

Incomplete outcome data

Attrition bias

In both studies, there was no information about missing/censored
data, and we classified them as having an unclear risk of bias for
this domain.

Selective reporting

Reporting bias

The study protocols were available for both studies, and the
primary outcomes were fully reported. The secondary outcomes
have not been reported so far, but we did not consider this as a
potential source of reporting bias.

Other potential sources of bias

There was an imbalance between groups in Soran 2016. In the
group undergoing breast surgery, there was a higher proportion
of women who were younger than 55 years, had ER-positive and
HER2-negative tumours, and had single bone metastases. It is
likely that these diMerences between the two groups could have
influenced the result. We therefore considered Soran 2016 as
having a high risk of bias for this domain.
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E:ects of interventions

See: Summary of findings for the main comparison Breast
surgery plus systemic treatment compared to systemic treatment
for metastatic breast cancer

Overall survival

As the quality of evidence was judged as very low, it is uncertain
whether breast surgery plus systemic treatment improves overall

survival compared to the systemic treatment alone (HR 0.83, 95%

CI 0.53 to 1.31; 2 studies; 624 women; I2 = 82%; very low-quality
evidence, downgraded due to study limitations, inconsistency,
and imprecision) (Analysis 1.1; Figure 3). The estimated number
of deaths was 448 per 1000 participants (ranging from 318 to
608 deaths per 1000 participants) in the breast surgery plus
systemic treatment group and 511 per 1000 participants in the
systemic treatment-alone group (Summary of findings for the main
comparison).

 

Figure 3.   Forest plot of comparison: 1 Systemic treatment plus surgery versus systemic treatment, outcome: 1.1
Overall survival.

 
Overall survival subgroup analysis

Refer to 'Overall survival - subgroup analyses' (Table 1).

HER2 status

For both HER2-positive and -negative subgroups, the results were
consistent with the main analysis:

• HER2-positive: HR 0.85 (95% CI 0.48 to 1.50; 2 studies; 192

women; I2 = 39%; Analysis 1.2);

• HER2-negative: HR 0.84 (95% CI 0.50 to 1.40; 2 studies; 421

women; I2 = 79%; Analysis 1.2).

There was no evidence of a diMerence in overall survival between

HER2-positive and HER2-negative subgroups (Chi2 = 0.00, df = 1 (P

= 0.97), I2 = 0%).

Oestrogen receptor status

For both ER-positive and -negative subgroups, the results were
consistent with the main analysis:

• ER-positive: HR 0.83 (95% CI 0.48 to 1.42; 2 studies; 426 women;

I2 = 74%; Analysis 1.3);

• ER-negative: HR 1.04 (95% CI 0.70 to 1.55; 2 studies; 200 women;

I2 = 19%; Analysis 1.3).

There was no evidence of a diMerence in overall survival between

ER-positive and ER-negative subgroups (Chi2 = 0.44, df = 1 (P = 0.51),

I2 = 0%).

Only bone metastasis

For the subgroup of women with bone metastasis, there was no
diMerence between the interventions: HR 0.91 (95% CI 0.49 to 1.69;

2 studies; 226 women; I2 = 70%; Analysis 1.4).

Radiotherapy or no radiotherapy at the primary site

Not measured in included studies.

Quality of life

The included studies did not report this outcome. Quality of life was
described as an outcome in the protocols of both studies; we expect
these results to be published soon.

Progression-free survival

Local PFS

The two included studies evaluated local PFS involving 607 women,
and breast surgery plus systemic treatment may improve local PFS
when compared to systemic treatment alone (HR 0.22, 95% CI 0.08

to 0.57; 2 studies; 607 women; I2 = 43%; low-quality evidence)
(Analysis 1.5; Figure 4). The estimated number of events was 141
per 1000 participants (ranging from 54 to 326 events per 1000
participants) in the breast surgery plus systemic treatment group
and 500 in 1000 participants in the systemic treatment-only group.
We downgraded the quality of the evidence due to study limitations
and inconsistency. When considering the width of the confidence
interval, the result is clinically relevant.
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Figure 4.   Forest plot of comparison: 1 Systemic treatment plus surgery versus systemic treatment, outcome: 1.5
Progression-free survival.

 
Distant PFS

Only Badwe 2015 analysed distant PFS. The group receiving breast
surgery plus systemic treatment probably had a shorter time to
distant PFS compared to the group receiving systemic treatment
alone (HR 1.42, 95% CI 1.08 to 1.86; 1 study; 350 women; moderate-
quality evidence; Analysis 1.5; Figure 4). The estimated number
of events was 676 per 1000 participants (ranging from 576 to 772
events per 1000 participants) in the breast surgery plus systemic
treatment group and 548 in 1000 participants in the systemic
treatment-only group. We downgraded the quality of the evidence
due to study limitation (lack of blinding of outcome assessors).

Breast cancer-specific survival

The included studies did not measure this outcome.

Toxicity from local therapy

Soran 2016 reported that toxicity (assessed by 30-day mortality)
did not appear to diMer between the breast surgery plus systemic
treatment group and systemic treatment-only group (RR 0.99, 95%
CI 0.14 to 6.90; 1 study; 274 women; low-quality evidence). We
downgraded the quality of the evidence due to study limitation
(lack of blinding of outcome assessors).

D I S C U S S I O N

Summary of main results

We are uncertain as to whether breast surgery improves overall
survival in women with metastatic breast cancer due to the very
low-quality evidence. Surgery may improve local PFS (low-quality
evidence) and worsen distant PFS (moderate-quality evidence). We
found no data for breast cancer-specific survival. Toxicity from local
therapy (measured by 30-day mortality) appears to be similar in
both groups (low-quality evidence) based on one study.

Women with metastatic breast cancer are a heterogeneous group of
patients with diMerent prognoses. Women with minimal metastatic
disease have better survival than those with multiple organs
aMected by metastases (Badwe 2015). Badwe 2015 included
symptomatic women with probably later diagnosis in the natural

course of de novo metastatic disease. While 74% of the women
included in the Indian study had more than three metastatic sites
(Badwe 2015), in the Turkish study this percentage was 40% (Soran
2016). Studies from countries such as the United States and Europe
may include women with metastatic disease at an earlier stage, and
the eMect of breast surgery in these women may be diMerent.

Systemic treatment is eMective in the control of breast and
metastatic disease with an impact on overall survival (Kiess 2012;
Slamon 2001). The large majority of women in both studies received
anthracycline-based chemotherapy: 80% in Soran 2016 and 95%
in Badwe 2015. Only 5% of women in Badwe 2015 received
anthracycline plus taxane. In the Turkish study (Soran 2016), all
women with tumour HER2 overexpression received trastuzumab,
while only 8.5% received anti-HER2 therapy in the Indian study
(Badwe 2015); therefore 98 (15%) women included in the meta-
analysis did not receive adequate systemic treatment. The Clinical
Evaluation of Pertuzumab and Trastuzumab (CLEOPATRA) study
showed survival gain with the use of double blockage (trastuzumab
plus pertuzumab) when compared to the use of only one
monoclonal antibody, as first-line therapy (Swain 2015). The non-
use of anti-HER2 therapy thus reduced the overall survival of these
women and also decreased the chance of a possible benefit from
breast surgery.

We did not expect that the local treatment would bring a large size
benefit to the survival of women with metastatic breast cancer. We
make a parallel with the eMect of the addition of radiotherapy to
the treatment of conservative breast surgery. The first publications
already reported that radiotherapy showed a benefit in local
disease control, but only the intervention showed a benefit in
survival only aVer a recent meta-analysis with a large numbers of
participants and longer follow-up (Darby 2011).

Breast surgery was shown to be eMective in controlling the local
disease and halved the number of deaths due to uncontrolled local
disease (6% died of locally uncontrolled disease in the group with
no locoregional treatment versus 3% in the group with locoregional
treatment) (Badwe 2015). The rate of salvage breast surgery for
local progression treatment in the control group was 10.2% (18 out
of 177) in Badwe 2015 and 3.6% (5 out of 138) in Soran 2016. It is
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important to emphasise the low toxicity of local treatment and the
patients' point of view that the surgery reduces the risk of the need
for a late intervention in the course of the disease. Distant PFS was
worse in women undergoing breast surgery. The time that these
women were leV without systemic therapy due to surgery may have
contributed to this outcome.

The overall quality of the evidence is low due to study limitations,
inconsistency, and imprecision. It is likely that further research
could have an important impact on the eMect estimate and will
probably change the estimate.

Overall completeness and applicability of evidence

The women included in the Indian study were at an advanced stage
of the disease and were mostly symptomatic (Badwe 2015). This
patient profile is most oVen found in countries where the health
system and screening programs are not eMective. We believe that
studies from high-income countries may include women with less
advanced stages of the disease, which could influence the eMects of
the intervention.

We hope to include data on quality of life in future updates of this
review. This outcome is extremely important for decision-making.

Quality of the evidence

As presented in Summary of findings for the main comparison, the
quality of the body of evidence for each outcome was moderate to
very low.

The main reasons for downgrading the quality of evidence were
high heterogeneity between studies (inconsistency), wide CIs
(imprecision), and the risk of selection bias for one study (risk of
bias).

For the outcome overall survival, we downgraded the quality
to very low due to: (a) unclear random sequence generation
and allocation concealment in Soran 2016; (b) high clinical and

statistical heterogeneity between studies (I2 = 82%); and (c) very
wide confidence intervals (95% CI 0.53 to 1.31) (GRADEpro 2014).

For the outcome local PFS, we downgraded the quality of the
evidence to low due to: (a) unclear random sequence generation
and allocation concealment in Soran 2016; and (b) high clinical

and statistical heterogeneity between studies (I2 = 42%) (GRADEpro
2014).

For the outcome distant PFS, we downgraded the quality of the
evidence to moderate due to study limitations (outcome assessors
were not blinded, and this is a subjective outcome) (GRADEpro
2014).

For the outcome toxicity from local therapy, we downgraded the
quality of the evidence to low due to: (a) unclear random sequence
generation and allocation concealment in Soran 2016; and (b) wide
confidence intervals (95% CI 0.14 to 6.9) (GRADEpro 2014).

Additional research with longer follow-up periods is therefore likely
to have an impact on the eMect estimates.

Since there are four ongoing studies, it is possible that some of
these limitations can be minimised in the update of this review.

Potential biases in the review process

To minimise the risk of bias, we strictly followed the
recommendations in the Cochrane Handbook for Systematic
Reviews of Interventions on searching, study selection, data
collection, and data analysis (Higgins 2011). One of the strengths of
this review is its broad and updated literature search.

The limitations of this review include: (a) no assessment of
publication bias through funnel plot analysis because fewer
than 10 studies were included in the meta-analysis; (b) some
subgroup analyses were not planned in the protocol phase; and
(c) typical limitations of aggregate-data meta-analysis, where
individual patient data are absent, and subgroup analysis is usually
underpowered.

Agreements and disagreements with other studies or
reviews

Although thousands of women are diagnosed with metastatic
breast cancer annually, to the best of our knowledge, this is
the first systematic review with meta-analysis of randomised
trials on the eMects of local surgery on these cases.There
are a few systematic reviews of observational studies showing
overall survival benefit for women with metastatic breast cancer
undergoing breast surgery. These studies have the inherent
limitations of observational designs and are not the most
appropriate type of studies to assess the eMectiveness of an
intervention. This systematic review is in disagreement with
retrospective studies showing benefit in survival for women
undergoing breast surgery (Blanchard 2008; Fields 2007; Gnerlich
2008; Khan 2002; Rapiti 2006).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Based on existing evidence from two randomised clinical trials,
it is not possible to make definitive conclusions on the benefits
and risks of breast surgery associated with systemic treatment for
women diagnosed with metastatic breast cancer. Until the ongoing
clinical trials are finalised, the decision to perform breast surgery
in these women should be individualised and shared between the
physician and the patient considering the potential risks, benefits,
and costs of each intervention.

Implications for research

Due to the lack of available data, further randomised clinical trials
need to:

• analyse separately the diMerent approaches at the time of
randomisation: with or without prior chemotherapy;

• analyse separately women with HER2-positive metastatic breast
cancer who received and who did not receive anti-HER2 therapy;

• analyse separately women who were symptomatic and who
were asymptomatic at the time of randomisation;

• analyse the eMectiveness of radiotherapy in local treatment;

• assess the waiting time without any medical therapy in the
breast surgery group, especially in trials that did not start with
medical treatment;

• include the largest possible number of women with metastatic
breast cancer with biopsy-confirmed metastatic disease.
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Characteristics of included studies [ordered by study ID]

 

Methods • Randomised clinical trial

• Tata Memorial Hospital, Mumbai, India

• 350 patients

• Mean follow-up: 23 months

• February 2005 to January 2013

• Funding: Department of Atomic Energy, Government of India

• No conflicts of interest

Participants Inclusion criteria:

• Metastatic breast cancer patients with expected survival of at least 1 year

• Age 21 to 65 years

Exclusion criteria:

• Patients not fit to receive anthracycline-based chemotherapy

• More than 2 visceral organ involvement

• Multiple liver metastases with deranged liver function tests: SGOT/SGPT levels more than 4 times
above the upper normal limit

• Locally static or progressive disease or systemically progressive disease as shown by repeat staging
investigations guided by worsening symptoms

• Ulceration/fungation/bleeding after completion of chemotherapy that mandates surgery

• Expected survival of less than 6 months after completion of chemotherapy

• Unfit for anaesthesia due to metastatic disease

Interventions • Intervention group (n = 173): locoregional treatment: breast surgery (modified radical mastecto-
my/simple mastectomy with axillary clearance/breast conservation therapy) +/- radiotherapy (de-
pending on type of surgery performed or histopathology report). Surgical oophorectomy (at the time
of surgery) followed by hormone therapy (in ER- and/or PR-positive premenopausal women). Post-
menopausal women would receive hormone therapy if receptors hormone positive. Hormone thera-
py: aromatase inhibitors (letrozole 2.5 mg once a day/anastrozole 1.0 mg once a day)

• Control group (n = 177): no breast surgery (no local treatment) with the same adjuvant treatment

Outcomes Primary outcome:
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• Overall survival (time from randomisation to death from any cause). 173 women in the intervention
group and 177 in the control (no breast surgery) group were analysed.

Secondary outcomes:

• Locoregional PFS. 173 women in the intervention group and 177 in the control (no breast surgery)
group were analysed.

• Distant PFS. 173 women in the intervention group and 177 in the control (no breast surgery) group
were analysed.

• Quality of life. This outcome was not reported.

Notes ClinicalTrials.gov register number: NCT00193778

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Computerized randomisation will be carried out at the central office after
confirmation of eligibility and obtaining informed written consent. Randomi-
sation will be stratified by

1. Visceral or bone and/or soV tissue metastasis.

2. Less than or equal to 3, or more than three metastases.

3. Hormone responsive or non-responsive tumor."

Source: ClinicalTrials.gov, NCT00193778, tabular view, last update 18 October
2016.

The method of randomisation was appropriate.

Allocation concealment
(selection bias)

Low risk "computer-generated randomisation sequence and a telephone call to the
central research office"

Allocation concealment was assured by a central office.

Blinding of participants
and personnel (perfor-
mance bias) - OS

Low risk No blinding because it is a surgical intervention. The review authors judge that
the outcome overall survival is not likely to be influenced by lack of blinding.

Blinding of participants
and personnel (perfor-
mance bias) - Local PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of participants
and personnel (perfor-
mance bias) - Distant PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- OS

Low risk No blinding because it is a surgical intervention. The review authors judge that
the outcome overall survival is not likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- Local PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- Distant PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.
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Incomplete outcome data
(attrition bias) - OS

Unclear risk There is no information about missing/censored data.

Incomplete outcome data
(attrition bias) - Local PFS

Unclear risk There is no information about missing/censored data.

Incomplete outcome da-
ta (attrition bias) - Distant
PFS

Unclear risk There is no information about missing/censored data.

Selective reporting (re-
porting bias)

Low risk The study protocol is available, and all of the study’s prespecified primary out-
comes that are of interest in the review were reported in the prespecified way.

Other bias Low risk The study appears to be free of other sources of bias.

Badwe 2015  (Continued)

 
 

Methods • Randomised clinical trial

• Federation of Breast Diseases Societies, Istanbul University, Abant Izzet Baysal University, Marmara
University - Turkey

• 278 women

• Intervention group: 140 breast surgery

• Control group: 138 no breast surgery

• Mean follow up: 21.1 +/- 14.5 months

• November 2007 to November 2012

• Sponsor: Federation of Breast Diseases Societies

• No conflicts of interest

Participants Inclusion criteria:

• Women with metastatic breast cancer at initial diagnosis

• Age > 18 years

• Primary breast tumour amenable for complete surgical resection

• Adequate organ function to undergo protocol-driven locoregional and systemic treatment per inves-
tigator discretion and institutional guidelines

Exclusion criteria:

• Primary tumour not amenable to complete surgical resection

• Primary tumour with extended infection, bleeding, or necrosis

• Patient in poor clinical condition for locoregional and systemic treatment

• Synchronous primary cancer in the contralateral breast

• Previous diagnosis of other cancers (excluding basal cell skin cancer, squamous cell skin cancer, and
cervical intraepithelial neoplasia)

• Clinically involved contralateral axillary nodes

• Patients not suitable for adequate follow-up and failure to give informed consent

• Pregnancy or nursing

Interventions • Intervention group (n = 138): locoregional treatment consisted of either mastectomy or breast-con-
serving surgery with level I-II axillary clearance in clinically or sentinel lymph node-positive patients.
Radiation therapy to whole breast was required following breast-conserving surgery.

• Control group (n = 136): no breast surgery (no local treatment) with the same adjuvant treatment

Outcomes Primary:
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• Overall survival. 138 women in the intervention group and 136 in the control (no breast surgery) group
were analysed.

Secondary:

• Locoregional PFS. 136 women in the intervention group and 121 in the control (no breast surgery)
group were analysed.

• Quality of life. This outcome was not reported.

• Morbidity - 30-day mortality. 138 women in the intervention group and 136 in the control (no breast
surgery) group were analysed.

Notes ClinicalTrials.gov register number: NCT00557986

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Unclear risk As described in the text: "... is a phase III randomized controlled trial ..."

Probably done, but we did not find accurate information in the text. We
emailed the author but were unable to obtain a precise answer on random se-
quence generation.

Allocation concealment
(selection bias)

Unclear risk No detailed information in the published text. We emailed the author but were
unable to obtain a precise answer on allocation concealment. Insufficient in-
formation to allow judgement

Blinding of participants
and personnel (perfor-
mance bias) - OS

Low risk No blinding because it is a surgical intervention. The review authors judge that
the outcome overall survival is not likely to be influenced by lack of blinding.

Blinding of participants
and personnel (perfor-
mance bias) - Local PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of participants
and personnel (perfor-
mance bias) - Distant PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of participants
and personnel (perfor-
mance bias) - Toxicity

Low risk Toxicity was evaluated by 30-day mortality. The review authors judge that this
outcome is not influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- OS

Low risk No blinding because it is a surgical intervention. The review authors judge that
the outcome overall survival is not likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- Local PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- Distant PFS

High risk No blinding because it is a surgical intervention. The review authors judge that
this outcome is likely to be influenced by lack of blinding.

Blinding of outcome as-
sessment (detection bias)
- Toxicity

Low risk Toxicity was evaluated by 30-day mortality. The review authors judge that this
outcome is not influenced by lack of blinding.

Soran 2016  (Continued)

Breast surgery for metastatic breast cancer (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

23



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Incomplete outcome data
(attrition bias) - OS

Unclear risk There is no information about missing/censored data.

Incomplete outcome data
(attrition bias) - Local PFS

Unclear risk There is no information about missing/censored data.

Incomplete outcome da-
ta (attrition bias) - Distant
PFS

Unclear risk There is no information about missing/censored data.

Incomplete outcome data
(attrition bias) - Toxicity

Unclear risk There is no information about missing/censored data.

Selective reporting (re-
porting bias)

Low risk The study protocol is available, and all of the study’s prespecified primary out-
comes that are of interest in the review were reported in the prespecified way.

Other bias High risk There was an imbalance between groups at baseline. There was a higher pro-
portion of women who were younger than 55 years of age, had ER-positive and
HER2-negative tumours, and had single bone metastases in the group under-
going breast surgery. It is likely that these differences between the two groups
could have influenced the result.

Soran 2016  (Continued)

ER: oestrogen receptor
OS: overall survival
PFS: progression-free survival
PR: progesterone receptor
SGOT: serum glutamic oxaloacetic transaminase
SGPT: serum glutamic pyruvic transaminase
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

NCT01906112 This study was terminated prior to enrolment due to lack of accrual and no further funding.

Ruiterkamp 2012 This study was terminated prior to enrolment due to low accrual rate.

 

Characteristics of ongoing studies [ordered by study ID]

 

Trial name or title Primary Operation in SYnchronous meTastasized InVasivE Breast Cancer (POSYTIVE)

Methods • Randomised clinical trial

• Austrian Breast & Colorectal Cancer Study Group

• 254 patients

• May 2010 to May 2019

Participants Inclusion criteria:

• Patients aged ≥ 18 years

• Eastern Cooperative Oncology Group (ECOG) Performance Status 0 to 2

• Untreated synchronous metastasised invasive carcinoma of the breast with the primary tumour
in situ (bilateral synchronous metastasised breast cancer patients are eligible)

NCT01015625 
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• The primary tumour must be identified and may be any size; however, primary resection with
resection-free margins must be possible.

• Invasive adenocarcinoma of the breast on histological examination

• The metastatic site must be identified by radiological assessment (CT of the chest and the ab-
domen OR ultrasound and chest X-ray for visceral metastases; bone scan and/or CT and/or MRI
for bone metastases). A biopsy is not necessary.

• Written informed consent must be obtained and documented prior to beginning any proto-
col-specific procedures and according to local regulatory requirements.

• Able to comply with the protocol requirements during the treatment and follow-up period

Exclusion criteria:

• Patients in whom an R0 resection (microscopic free margins) is clinically questionable

• Inflammatory cancer

• Patients with a brain metastasis

• Patients who are not eligible for general anaesthesia and operations

• Patients without metastatic breast cancer (patients with a tumour marker value (CEA, CA15-3)
above normal levels without radiological-proven evidence of metastases are not eligible for the
study).

• Patients with a second untreated malignancy

• Any previous malignancy treated with curative intent, and the patient has not been disease-free
for 5 years; exceptions are:
◦ carcinoma in situ of the cervix;

◦ squamous carcinoma of the skin;

◦ basal cell carcinoma of the skin.

• Patients with any recurrent cancer disease

• Pregnant or lactating women

• Patients are not allowed to be part of another local therapy trial.

Interventions Local therapy consists of lumpectomy or mastectomy with or without radiotherapy (according to
centre tumour board decision) with a resection-free margin of at least 1 mm or more demonstrat-
ed on paraffin embedded histological sections. Intraoperative frozen sections are allowed but not
definitive for margin assessment. Sentinel node biopsy may be performed and must always be fol-
lowed by axillary dissection of level I and II (axillary surgery level I and II is mandatory).

Outcomes Primary outcome measure:

• to evaluate the median survival of patients with synchronous metastasised breast cancer and the
primary tumour in place comparing arm A with local therapy to the primary tumour versus arm B
without local therapy [ Time Frame: time point at which 50% of all randomised participants died ]
[ Designated as safety issue: No ]

Secondary outcome measures:

• time to distant progression [ Time Frame: time to treatment change due to systemic progression ]
[ Designated as safety issue: No ]

• time to local progression [ Time Frame: increase in size > 25% of the primary tumour in arm B (no
local therapy). Local recurrence in arm A (local therapy). ] [ Designated as safety issue: No ]

Starting date May 2010

Contact information florian.fitzal@meduniwien.ac.at, michael.gnant@meduniwien.ac.at

Notes  

NCT01015625  (Continued)
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Trial name or title Early surgery or standard palliative therapy in treating patients with stage IV breast cancer

Methods • Randomised clinical trial

• Eastern Cooperative Oncology Group - USA

• 880 patients

• February 2011 to June 2025

Participants Disease characteristics:

• Diagnosis of intact primary (not recurrent) invasive carcinoma of the breast stage IV disease. Con-
firmation of the primary tumour should be by needle biopsy (preferred). Incisional surgical biopsy
allowed as long as there is residual palpable or tumour image in the breast.

• Must be judged to be candidate for complete resection with free margins followed by radiation
therapy (if radiation therapy is indicated)

• For women not undergoing axillary dissection, sentinel node biopsy should document an axillary
nodal burden of 1 to 2 involved lymph nodes (i.e. ACOSOG Z-11 criteria may be applied).

• Prior non-invasive (DCIS) cancer allowed provided there has been no recurrence.

• Prior ipsilateral invasive cancer allowed if more than 5 years previous.

• No synchronous contralateral breast cancer

• Patients should have at least 1 organ system involved with distant metastatic disease. If patient
has only 1 metastatic lesion/focus, this must be proven by biopsy, and the pathology report con-
firming the diagnosis of primary breast cancer, as well as the metastatic site, must be available.

• Must have available radiologic reports documenting disease status within the past 6 weeks prior
to initiating systemic therapy

• Central nervous system metastases allowed provided projected survival > 6 months.

• Patients must have completed at least 16 weeks of optimal systemic therapy (appropriate to the
tumour biological profile and the patient's age and menopausal status). If systemic therapy is
discontinued for toxicity, but there is no distant progression and at least 12 weeks of therapy
have been delivered, then the patient remains eligible. Radiation therapy (if indicated) must be-
gin within 12 weeks of final therapeutic surgical procedure (including re-excision for free margins
and completion of axillary dissection).

• Patients may register at any time from the time of diagnosis of stage IV breast cancer (if eligibility
criteria met) to the time when a maximum of 30 weeks of induction systemic therapy has been
completed. Patients must be randomised within 16 to 32 weeks after the start of systemic therapy.

• Patients must not have experienced disease progression since the start of systemic therapy, as
evidenced by radiographic documentation of disease status before treatment and within 4 weeks
+/- 2 weeks prior to randomisation, including: no new sites of disease; no enlargement of existing
sites by 20% or more in longest diameter; no symptomatic deterioration.

• Patients who require radiotherapy to bone metastases during induction systemic therapy are el-
igible. Local disease at the primary site must be asymptomatic. Hormone receptor status known.

Patient characteristics:

• Menopausal status not specified.

• Patients must have adequate organ function to undergo local therapy 4 weeks +/- 2 weeks prior
to randomisation per investigator discretion and institutional guidelines.

• More than 5 years since other primary cancers that were curatively treated

• Not pregnant or nursing

• Negative pregnancy test

• Fertile patients must use an accepted and effective contraception method.

Interventions Patients undergo surgery comprising BCT or total mastectomy according to patient and treating
physician preference. Surgery is to occur no later than 10 weeks after completion of 32 weeks of
systemic therapy. Free surgical margins must be achieved with re-excision or mastectomy for pa-
tients undergoing BCT. After completion of BCT, patients undergo radiotherapy once a day, 5 days

NCT01242800 
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per week. Patients who had mastectomy undergo radiotherapy at the discretion of treating physi-
cian.

Outcomes Primary outcome:

1. overall survival

Secondary outcomes:

1. health-related quality of life

2. uncontrolled chest wall disease

3. circulating tumour cells

Starting date February 2011

Contact information Seema Khan - skhan@nmh.org

Notes NCT01242800

NCT01242800  (Continued)

 
 

Trial name or title The effect of primary surgery in patients with stage IV breast cancer with bone metastasis only

Methods • Randomised clinical trial

• Federation of Breast Diseases Societies - Turkey

• 288 women

• April 2014 to April 2017

Participants Inclusion criteria:

• Female between 18 and 80 years of age

• Primary breast tumour amenable for complete surgical resection

• Women in good physical condition for receiving protocol-driven locoregional and systemic treat-
ment

• Women eligible for sentinel lymph node biopsy and receiving radiotherapy

Exclusion criteria:

• Primary tumour not amenable for complete resection (such as tumour extending to neighbouring
tissues; T4a,c or inflammatory breast cancer; T4d)

• Primary tumour with extended infection, bleeding, or necrosis

• Women with poor physical condition that prevents the patient from receiving protocol-driven lo-
coregional and systemic treatment

• Synchronous primary cancer at the contralateral breast

• Previous diagnosis of other cancers (excluding basal cell skin cancer, squamous cell skin cancer,
cervical intraepithelial neoplasia)

• Clinically involved contralateral axillary nodes

• Women not suitable for adequate follow-up

• Failure to give informed consent

Interventions Surgery to primary tumour: mastectomy, lumpectomy

Outcomes • Primary: overall survival

• Secondary: progression-free survival

NCT02125630 
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Starting date April 2014

Contact information vozmen@istanbul.edu.tr

Notes NCT02125630

NCT02125630  (Continued)

 
 

Trial name or title A randomized controlled trial comparing primary tumour resection plus systemic therapy with sys-
temic therapy alone in metastatic breast cancer (PRIM-BC): Japan Clinical Oncology Group Study
JCOG1017

Methods • Randomised clinical trial

• Japan Clinical Oncology Group (JCOG)

• 600 women

Participants Inclusion criteria:

• Females between 20 and 80 years of age

First registration

• Histologically proven breast cancer confirmed by biopsy from the tumour

• Presense/absence of overexpression of oestrogen receptor and HER2 was examined by IHC or
FISH analyses.

• Neither bilateral breast cancer nor invasion to contralateral breast

• At least 1 measurable lesion other than the breast tumour and ipsilateral axillary lymph nodes
was detected by CT or MRI before primary registration.

• No brain metastasis

• Women aged 20 to 80 years old

• ECOG performance status of 0 or 1. Performance status of 2 caused by the symptom from bone
metastasis is also eligible.

• No prior surgery, chemotherapy, or radiotherapy for any other malignancies within 5 years

• No history of invasive breast cancer. Non-invasive breast cancer resected completely by partial
mastectomy is eligible.

• Neither prior chemotherapy for breast cancer nor prior radiotherapy for ipsilateral breast (radio-
therapy for bone metastasis within 30 Gy and 10 times before registration is allowed)

• Sufficient organ functions

• Written informed consent

Second registration (after primary chemotherapy)

• Primary chemotherapy was performed after the first registration and protocol treatment is not
discontinued.

• Objective response of primary chemotherapy was neither progressive disease nor not evaluable.

• Within 28 days from the date of response evaluation

• Sufficient organ functions

• Complete resection is expected to be possible by total or partial mastectomy without resection
of adjacent organs or wide skin transplant, or both.

• No active bleeding from breast tumour that necessitates blood transfusion within 28 days before
second registration

Exclusion criteria:

First registration (no exclusion criteria at second registration)

UMIN000005586 
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• Simultaneous or metachronous (within 5 years) double cancers

• Infectious disease to be treated

• Body temperature of 38 °C or higher

• Pregnant or lactating women

• Psychiatric diseases

• Systemic and continuous steroids medication

• Comorbid unstable angina pectoris or history of myocardial infarction within 6 months

• Uncontrollable hypertension

• Diabetes mellitus uncontrollable or treated by continuous insulin administration

Interventions Primary tumour resection plus systemic therapy

Outcomes Primary outcomes:

1. overall survival

Secondary outcomes:

1. proportion of women without progression in metastatic sites

2. yearly local recurrence-free survival

3. incidence of local ulcer/local bleeding

4. yearly primary tumour resection-free survival

5. adverse events of chemotherapy

6. operative morbidity

7. serious adverse events

Starting date November 2011

Contact information hiwata@aichi-cc.jp

Notes doi: 10.1093/jjco/hys120; protocol ID UMIN000005586

UMIN000005586  (Continued)

ACOSOG: American College of Surgeons Oncology Group
BCT: breast-conserving therapy
CEA: carcinoembryonic antigen
CT: computed tomography
DCIS: ductal carcinoma in situ
ECOG: Eastern Cooperative Oncology Group
FISH: fluorescent in situ hybridisation
IHC: immunohistochemistry
MRI: magnetic resonance imaging
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Comparison 1.   Systemic treatment plus surgery versus systemic treatment

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Overall survival 2 624 Hazard Ratio (Random, 95% CI) 0.83 [0.53, 1.31]

2 Overall survival - HER2 sta-
tus

2   Hazard Ratio (Random, 95% CI) Subtotals only
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 HER2-positive 2 192 Hazard Ratio (Random, 95% CI) 0.85 [0.48, 1.50]

2.2 HER2-negative 2 421 Hazard Ratio (Random, 95% CI) 0.84 [0.50, 1.40]

3 Overall survival - ER status 2   Hazard Ratio (Random, 95% CI) Subtotals only

3.1 ER-positive 2 426 Hazard Ratio (Random, 95% CI) 0.83 [0.48, 1.42]

3.2 ER-negative 2 200 Hazard Ratio (Random, 95% CI) 1.04 [0.70, 1.55]

4 Overall survival - only bone
metastasis

2 226 Hazard Ratio (Random, 95% CI) 0.91 [0.49, 1.69]

5 Progression-free survival 2   Hazard Ratio (Random, 95% CI) Subtotals only

5.1 Local progression-free
survival

2   Hazard Ratio (Random, 95% CI) 0.22 [0.08, 0.57]

5.2 Distant progression-free
survival

1   Hazard Ratio (Random, 95% CI) 1.42 [1.08, 1.86]

 
 

Analysis 1.1.   Comparison 1 Systemic treatment plus surgery
versus systemic treatment, Outcome 1 Overall survival.

Study or subgroup ST plus
surgery

ST only log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Badwe 2015 173 177 0 (0.128) 51.37% 1.04[0.81,1.34]

Soran 2016 138 136 -0.4 (0.149) 48.63% 0.66[0.49,0.88]

   

Total (95% CI)       100% 0.83[0.53,1.31]

Heterogeneity: Tau2=0.09; Chi2=5.48, df=1(P=0.02); I2=81.77%  

Test for overall effect: Z=0.8(P=0.42)  

Favours ST plus surgery 2000.005 100.1 1 Favours ST only

 
 

Analysis 1.2.   Comparison 1 Systemic treatment plus surgery versus
systemic treatment, Outcome 2 Overall survival - HER2 status.

Study or subgroup ST plus
surgery

ST only log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.2.1 HER2-positive  

Badwe 2015 45 62 0.1 (0.238) 65.09% 1.05[0.66,1.68]

Soran 2016 43 42 -0.6 (0.411) 34.91% 0.57[0.26,1.28]

Subtotal (95% CI)       100% 0.85[0.48,1.5]

Heterogeneity: Tau2=0.07; Chi2=1.65, df=1(P=0.2); I2=39.38%  

Test for overall effect: Z=0.56(P=0.58)  

Favours ST plus surgery 1000.01 100.1 1 Favours ST only
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Study or subgroup ST plus
surgery

ST only log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

   

1.2.2 HER2-negative  

Badwe 2015 124 108 0.1 (0.163) 51.04% 1.08[0.79,1.49]

Soran 2016 96 93 -0.4 (0.18) 48.96% 0.64[0.45,0.91]

Subtotal (95% CI)       100% 0.84[0.5,1.4]

Heterogeneity: Tau2=0.11; Chi2=4.76, df=1(P=0.03); I2=79.01%  

Test for overall effect: Z=0.68(P=0.5)  

Test for subgroup differences: Chi2=0, df=1 (P=0.97), I2=0%  

Favours ST plus surgery 1000.01 100.1 1 Favours ST only

 
 

Analysis 1.3.   Comparison 1 Systemic treatment plus surgery
versus systemic treatment, Outcome 3 Overall survival - ER status.

Study or subgroup ST plus
surgery

ST only log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.3.1 ER-positive  

Badwe 2015 102 106 0.1 (0.217) 47.22% 1.11[0.72,1.69]

Soran 2016 119 99 -0.4 (0.174) 52.78% 0.64[0.45,0.9]

Subtotal (95% CI)       100% 0.83[0.48,1.42]

Heterogeneity: Tau2=0.11; Chi2=3.91, df=1(P=0.05); I2=74.42%  

Test for overall effect: Z=0.69(P=0.49)  

   

1.3.2 ER-negative  

Badwe 2015 71 71 -0.1 (0.185) 75.11% 0.92[0.64,1.33]

Soran 2016 19 39 0.4 (0.381) 24.89% 1.48[0.7,3.12]

Subtotal (95% CI)       100% 1.04[0.7,1.55]

Heterogeneity: Tau2=0.02; Chi2=1.23, df=1(P=0.27); I2=18.79%  

Test for overall effect: Z=0.18(P=0.86)  

Test for subgroup differences: Chi2=0.44, df=1 (P=0.51), I2=0%  

Favours ST plus surgery 1000.01 100.1 1 Favours ST only

 
 

Analysis 1.4.   Comparison 1 Systemic treatment plus surgery versus
systemic treatment, Outcome 4 Overall survival - only bone metastasis.

Study or subgroup ST plus
surgery

ST only log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

Badwe 2015 50 50 0.2 (0.252) 48.84% 1.26[0.77,2.06]

Soran 2016 71 55 -0.4 (0.233) 51.16% 0.67[0.42,1.06]

   

Total (95% CI)       100% 0.91[0.49,1.69]

Heterogeneity: Tau2=0.14; Chi2=3.37, df=1(P=0.07); I2=70.32%  

Test for overall effect: Z=0.29(P=0.77)  

Favours ST plus surgery 1000.01 100.1 1 Favours ST only
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Analysis 1.5.   Comparison 1 Systemic treatment plus surgery
versus systemic treatment, Outcome 5 Progression-free survival.

Study or subgroup ST plus
surgery

ST only log[Hazard
Ratio]

Hazard Ratio Weight Hazard Ratio

  N N (SE) IV, Random, 95% CI   IV, Random, 95% CI

1.5.1 Local progression-free survival  

Badwe 2015 173 177 -1.8 (0.244) 73.74% 0.16[0.1,0.26]

Soran 2016 136 121 -0.7 (0.816) 26.26% 0.5[0.1,2.46]

Subtotal (95% CI)       100% 0.22[0.08,0.57]

Heterogeneity: Tau2=0.28; Chi2=1.76, df=1(P=0.18); I2=43.19%  

Test for overall effect: Z=3.08(P=0)  

   

1.5.2 Distant progression-free survival  

Badwe 2015 173 177 0.4 (0.137) 100% 1.42[1.08,1.86]

Subtotal (95% CI)       100% 1.42[1.08,1.86]

Heterogeneity: Not applicable  

Test for overall effect: Z=2.55(P=0.01)  

Test for subgroup differences: Chi2=13.33, df=1 (P=0), I2=92.5%  

Favours ST plus surgery 50.2 20.5 1 Favours ST

 

 

A D D I T I O N A L   T A B L E S
 

Overall survival subgroup analysis Number of
studies

N HR Lower CI Upper CI P value

HER2-positive 2 192 0.90 0.60 1.35 NS

HER2-negative 2 421 0.85 0.67 1.08 NS

ER positive 2 426 0.79 0.61 1.03 NS

ER negative 2 200 1.01 0.73 1.40 NS

Bone-only metastasis 2 226 0.91 0.49 1.69 NS

Table 1.   Overall survival - subgroup analyses 

CI: confidence interval
ER: oestrogen receptor
HR: hazard ratio
NS: not significant
 

 

A P P E N D I C E S

Appendix 1. CENTRAL search strategy

#1 MeSH descriptor: [Breast Neoplasms] explode all trees

#2 (advanced breast cancer* or advanced breast neoplas* or advanced breast tumour* or advanced breast tumor*):ti,ab,kw

#3 (metastatic breast cancer* or metastatic breast neoplas* or metastatic breast tumour* or metastatic breast tumor*):ti,ab,kw

#4 #1 and (#2 or #3)
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#5 MeSH descriptor: [Mastectomy] explode all trees

#6 MeSH descriptor: [Mastectomy, Radical] explode all trees

#7 MeSH descriptor: [Mastectomy, Segmental] explode all trees

#8 MeSH descriptor: [Mastectomy, Simple] explode all trees

#9 MeSH descriptor: [Mastectomy, Subcutaneous] explode all trees

#10 (Mastectom* or Segmentectom* or partial mastectom* or limited resection mastectom* or Lumpectom* or Local Excision Mastectom*
or breast-conserving surger* or Extended Radical Mastectom*):ti,ab,kw

#11 #5 or #6 or #7 or #8 or #9 or #10

#12 #4 and #11

Search updates (24 Ferbruary 2016)

#1 MeSH descriptor: [Breast Neoplasms] explode all trees
#2 breast near cancer*
#3 breast near neoplasm*
#4 breast near carcinoma*
#5 breast near tumour*
#6 breast near tumor*
#7 #1 or #2 or #3 or #4 or #5 or #6
#8 #7 and (advance* or metasta* or stage IV or stage 4 or stage four)
#9 ("advanced breast cancer*" or "advanced breast neoplas*" or "advanced breast tumour*" or "advanced breast tumor*"):ti,ab,kw
#10 ("metastatic breast cancer*" or "metastatic breast neoplas*" or "metastatic breast tumour*" or "metastatic breast tumor*"):ti,ab,kw
#11 #8 or #9 or #10
#12 MeSH descriptor: [Mastectomy] explode all trees
#13 MeSH descriptor: [Mastectomy, Radical] explode all trees
#14 MeSH descriptor: [Mastectomy, Segmental] explode all trees
#15 MeSH descriptor: [Mastectomy, Simple] explode all trees
#16 MeSH descriptor: [Mastectomy, Subcutaneous] explode all trees
#17 (Mastectom* or Segmentectom* or Lumpectom*):ti,ab,kw
#18 "breast surger*":ti,ab,kw
#19 "breast resection":ti,ab,kw
#20 "breast amputation":ti,ab,kw
#21 "breast-conserving surger*":ti,ab,kw
#22 #12 or #13 or #14 or #15 or #16 or #17 or #18 or #19 or #20 or #21
#23 #11 and #22

Appendix 2. MEDLINE search strategy

1. randomized controlled trial[pt] OR controlled clinical trial[pt] OR randomized[tiab] OR placebo[tiab] OR drug therapy[sh] OR
randomly[tiab] OR trial[tiab] OR groups[tiab]

2. (((Breast neoplasms[mh] OR ((breast[mh] OR breast diseases[mh]) AND neoplasms[mh])) AND humans[mh]) OR DCIS[tiab] OR LCIS[tiab]
OR ductal carcinoma in situ[tiab] OR lobular carcinoma in situ[tiab] OR (breast[tiab] AND (ductal carcinoma*[ti] OR lobular carcinoma*[ti]))
OR ((Breast[ti] OR mammary[ti]) AND (cancer*[ti] OR neoplas*[ti] OR tumor*[ti] OR tumour*[ti] OR carcinoma*[ti] OR malignan*[ti] OR
sarcoma[ti] OR lymphoma[ti]))) AND (Neoplasm Metastasis[Mh] OR secondary[sh] OR Neoplasm Recurrence, Local[mh] OR metast*[tiab]
OR advanced[tiab] OR recurren*[tiab] OR HER-2*[tiab] OR HER2*[tiab] OR N1[tiab] OR N2[tiab] OR N2a[tiab] OR N2b[tiab] OR N3[tiab] OR
N3a[tiab] OR N3b[tiab] OR N3c[tiab] OR M1[tiab] OR pN1*[tiab] OR pN2*[tiab] OR pN3*[tiab] OR stage IV[tiab] OR stage four[tiab] OR stage
4[tiab] OR local*[tiab] OR loco*[tiab] OR region*[tiab] OR LABC[tiab] OR T3[tiab] OR T4[tiab] OR Stage III*[tiab] OR Stage three*[tiab] OR
stage 3*[tiab])

3. (“Mastectomy” [Mesh]) OR (Mastectomies) OR (Mammectomy) OR (Mammectomies) OR (Mastectomies, Segmental) OR (Segmental
Mastectomies) OR (Segmental Mastectomy) OR (Segmentectomy) OR (Segmentectomies) OR (Partial Mastectomy) OR (Mastectomies,
Partial) OR (Mastectomy, Partial) OR (Partial Mastectomies) OR (Limited Resection Mastectomy) OR (Limited Resection Mastectomies) OR
(Mastectomies, Limited Resection) OR (Mastectomy, Limited Resection) OR (Resection Mastectomies, Limited) OR (Resection Mastectomy,
Limited) OR (Lumpectomy) OR (Local Excision Mastectomy) OR (Excision Mastectomies, Local) OR (Excision Mastectomy, Local) OR (Local
Excision Mastectomies) OR (Mastectomies, Local Excision) OR (Mastectomy, Local Excision) OR (Breast-Conserving Surgery) OR (Breast
Conserving Surgery) OR (Breast-Conserving Surgeries) OR (Surgeries, Breast-Conserving) OR (Surgery, Breast-Conserving) OR (Surgery,
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Breast Conserving) OR (Extended Radical Mastectomies) OR (Extended Radical Mastectomy) OR (Mastectomies, Extended Radical) OR
(Radical Mastectomies, Extended) OR (Radical Mastectomy, Extended)

4. #1 AND #2 AND #3

5. #4 NOT (animals [mh] NOT humans [mh])

Appendix 3. Embase search strategy

1. random* OR factorial* OR crossover* OR cross NEXT/1 over* OR placebo* OR (doubl* AND blind*) OR (singl* AND blind*) OR assign* OR
allocat* OR volunteer*OR 'crossover procedure'/exp OR 'double blind procedure'/exp OR 'randomized controlled trial'/exp OR 'single
blind procedure'/exp

2. 'advanced breast cancer'/exp OR 'advanced breast cancer'

3. 'advanced breast carcinoma'

4. 'advanced breast neoplasm'

5. 'advanced breast tumour'

6. 'advanced breast tumor'

7. 'metastatic breast cancer'/exp OR 'metastatic breast cancer'

8. 'metastatic breast carcinoma'

9. 'metastatic breast neoplasm'

10.'metastatic breast tumour'

11.'metastatic breast tumor'

12.#2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11

13.'breast surgery'/exp OR 'breast surgery'

14.'mastectomy'/exp OR 'mastectomy'

15.'partial mastectomy'/exp OR 'partial mastectomy'

16.'breast conserving surgery'/exp OR 'breast conserving surgery'

17.'breast sparing surgery'/exp OR 'breast sparing surgery'

18.'lumpectomy'/exp OR lumpectomy

19.'partial breast resection'/exp OR 'partial breast resection'

20.'breast amputation'/exp OR 'breast amputation'

21.'breast resection'/exp OR 'breast resection'

22.'extended radical mastectomy'

23.'modified radical mastectomy'

24.'simple mastectomy'

25.'radical mastectomy'/exp OR 'radical mastectomy'

26.'total mastectomy'/exp OR 'total mastectomy'

27.#13 OR #14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26

28.#1 AND #12 AND #27

29.#28 NOT ([animals]/lim NOT [humans]/lim)

30.#29 AND [embase]/lim

Appendix 4. Embase (via OvidSP) search strategy

 

1 Randomized controlled trial/

2 Controlled clinical study/

3 Random$.ti,ab.

4 randomization/

5 intermethod comparison/
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6 placebo.ti,ab.

7 (compare or compared or comparison).ti.

8 ((evaluated or evaluate or evaluating or assessed or assess) and (compare or compared or compar-
ing or comparison)).ab.

9 (open adj label).ti,ab.

10 ((double or single or doubly or singly) adj (blind or blinded or blindly)).ti,ab.

11 double blind procedure/

12 parallel group$1.ti,ab.

13 (crossover or cross over).ti,ab.

14 ((assign$ or match or matched or allocation) adj5 (alternate or group$1 or intervention$1 or pa-
tient$1 or subject$1 or participant$1)).ti,ab.

15 (assigned or allocated).ti,ab.

16 (controlled adj7 (study or design or trial)).ti,ab.

17 (volunteer or volunteers).ti,ab.

18 human experiment/

19 trial.ti.

20 or/1-19

21 exp breast/

22 exp breast disease/

23 (21 or 22) and exp neoplasm/

24 exp breast tumor/

25 exp breast cancer/

26 exp breast carcinoma/

27 (breast$ adj5 (neoplas$ or cancer$ or carcin$ or tumo$ or metasta$ or malig$)).ti,ab.

28 (or/23-27) and (metasta$ or advance$).tw.

29 (((advance$ or metasta$) adj5 (cancer$ or carcinoma$ or neoplasm$ or tumour$ or tumor$)) and
breast).tw.

30 (((stage 4 or stage IV or stage four) adj5 (cancer$ or carcinoma$ or neoplasm$ or tumour$ or tu-
mor$)) and breast).tw.

31 28 or 29 or 30

  (Continued)
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32 exp partial mastectomy/ or exp subcutaneous mastectomy/ or exp mastectomy/ or exp segmental
mastectomy/

33 mastectomy.tw.

34 exp breast surgery/

35 breast surgery.tw.

36 breast conserving surgery.tw.

37 breast sparing surgery.tw.

38 lumpectomy.tw.

39 partial breast resection.tw.

40 breast amputation.tw.

41 breast resection.tw.

42 or/32-41

43 20 and 31 and 42

  (Continued)

 

Appendix 5. WHO ICTRP search strategy

Basic searches:

1. Breast surgery for metastatic breast cancer

2. Metastatic breast cancer AND breast surger*

3. Metastatic breast cancer AND mastectom*

4. Metastatic breast cancer AND lumpectom*

5. Advanced breast cancer AND breast surger*

6. Advanced breast cancer AND mastectom*

7. Advanced breast cancer AND lumpectom*

Advanced searches:

1. Title: breast surgery for metastatic breast cancer

Recruitment: ALL

2. Condition: metastatic breast cancer

Intervention: mastectom* OR lumpectom* OR breast surger* OR breast conserving surger*

Recruitment: ALL

3. Condition: advanced breast cancer

Intervention: mastectom* OR lumpectom* OR breast surger* OR breast conserving surger*

Recruitment: ALL
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Appendix 6. ClinicalTrials.gov search strategy

Basic searches:

1. Breast surgery for metastatic breast cancer

2. Metastatic breast cancer AND breast surgery

3. Metastatic breast cancer AND mastectomy

4. Metastatic breast cancer AND lumpectomy

5. Advanced breast cancer AND breast surgery

6. Advanced breast cancer AND mastectomy

7. Advanced breast cancer AND lumpectomy

Advanced searches:

1. Title: breast surgery for metastatic breast cancer

Recruitment: All studies

Study results: All studies

Study type: All studies

Gender: All studies

2. Condition: metastatic breast cancer

Intervention: mastectomy OR lumpectomy OR breast surgery OR breast conserving surgery

Recruitment: All studies

Study results: All studies

Study type: All studies

Gender: All studies

3. Condition: advanced breast cancer

Intervention: mastectomy OR lumpectomy OR breast surgery OR breast conserving surgery

Recruitment: All studies

Study results: All studies

Study type: All studies

Gender: All studies

C O N T R I B U T I O N S   O F   A U T H O R S

DraV the protocol: GT, RR, MRT, BSM.
Study selection: GT, BSM, RR (judge).
Extract data from studies: GT, BSM, RR.
Enter data into Review Manager 5: GT, BSM.
Carry out the analyses: GT, RR, MRT, TN.
Interpret the analyses: GT, BSM, MRT, TN.
DraV the final review: GT, RR, MRT, BSM.
Disagreement resolution: RR, MRT.
Update the review: GT, BSM, RR, MRT.
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D E C L A R A T I O N S   O F   I N T E R E S T

The review authors have no conflict of interest related to this protocol and review.

S O U R C E S   O F   S U P P O R T

Internal sources

• Nil, Other.

External sources

• Nil, Other.

D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

At the protocol phase, we had planned to use the fixed-eMect model by default. However, as we detected clinical or methodological
heterogeneity, or both, between included studies, we decided that it would be more appropriate to use the random-eMects model.

We revised subgroup analyses based on current rationale. We therefore maintained the following proposed analyses in the review: age of
participants, oestrogen receptor status, HER2 status, only bone metastases, and radiotherapy at primary site or not. Notably, Soran 2016
reported a subgroup analysis for women who were older and younger than 55 years of age. Badwe 2015 grouped women as being pre- and
postmenopausal. Because of these diMerences, we did not conduct the planned subgroup analysis for age (> 55 years or < 55 years).

We added that the risk ratio (RR) would be used to measure the eMect of treatment for dichotomous outcomes.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Breast Neoplasms  [mortality]  [*pathology]  [*surgery]  [therapy];  Combined Modality Therapy  [methods];  Mastectomy;  Neoplasm
Metastasis;  Prognosis;  Randomized Controlled Trials as Topic

MeSH check words

Female; Humans
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