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Abstract: The recently available guidelines on the management of advanced breast cancer (ABC) organized
by Chinese Anti-Cancer Association, Committee of Breast Cancer Society (CACA-CBCS) do not elucidate
ABC in details. To instruct clinicians in treatment of ABC, a Chinese expert consensus meeting on diagnosis
and treatment of ABC was held in June 2014 and a consensus is developed. The following consensus provides
the level of evidence and supporting documents for each recommendation, and introduces research topics to
be urgently addressed. Notably, the consensus on diagnosis and treatment of ABC in China is developed to
be applied nationwide. In different areas, multidisciplinary treatment (MD'T) tailored to the each patient and
the disease itself should be applied based on the basic principles of modern oncology.
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Introduction evaluation can also be unique in ABC patients. Helping the

Advanced breast cancer (ABC) patients not only suffer from patients make the right decision is a key challenge for each

the disease itself but also are under huge psychological oncologist.

and financial stress. They often feel frightened, desperate,
and lost. They are not sure whether they should receive
a specific therapy and whether it works. In addition, the
poor communication between patient’s family and medical
staff and the patients further harm the patients’ mental
status (1). Treatment protocol selection and effectiveness
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A large number of relatively mature treatment options
with A-level evidences have been available for early breast
cancer; for the treatment of ABC (especially after the failure
of first-line treatment), however, no standard treatment
protocol has been widely recognized. The overall median
survival of ABC patients range 2-3 years, depending on

www.atmjournal.org Ann Transl Med 2015;3(17):242



Page 2 of 17

the different molecular subtypes. For human epidermal
growth factor receptor 2 (HER2)-positive ABC patients,
the anti-HER?2 drugs can significantly prolong the survival
and improve the prognosis; however, the overall outcomes
have not been markedly improved in patients with triple-
negative ABC. For estrogen receptor (ER)—positive ABC,
which is the most common type, no major breakthrough
has been made since 1990s, and the patients’ overall
survival (OS) remains unchanged (2-5). The Chinese Anti-
Cancer Association, Committee of Breast Cancer Society
(CACA-CBCS) already developed the CACA Guidelines
and Norms on the Management of Breast Cancer and its
updates, which has remarkably promoted the standardized
management of early breast cancer; however, these
guidelines do not elucidate ABC in details and therefore
are less instructive for clinicians in this field. Therefore,
steered by CACA-CBCS, dozens of Chinese experts on
the diagnosis and treatment of breast cancer actively
participated in the analysis, summarization, and discussion
of domestic and foreign research data on the management
of ABC. A Chinese expert consensus meeting on diagnosis
and treatment of ABC was held in June 2014, during which
the consensus on diagnosis and treatment of ABC in China
was developed and issued.

"This document summarizes the recommendations proposed
in the expert consensus meeting, provides the level of evidence
and supporting documents for each recommendation, and
introduces research topics to be urgently addressed. Notably,
the consensus on diagnosis and treatment of ABC in China
is developed to be applied nationwide. In different areas,
multidisciplinary treatment (MD'T) tailored to the each patient
and the disease itself should be applied based on the basic
principles of modern oncology.

Methods

Before the holding of the Chinese expert consensus meeting
on diagnosis and treatment of ABC, the organizers and
the working group had prepared the draft document. The
experts were grouped according to their subject, and the
relevant parts were emailed to the group members for
further discussion and revision. During the expert consensus
meeting, the revised version was thoroughly discussed.
Further revision was made in accordance with the comments
made by the working group members. References were
provided for the sources of each comment. After the meeting,
the revised version was sent to each member for verification,
and then the document was finalized.
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Some recommendations in the Consensus apply to both
locally ABC and metastatic breast cancer (MBC) (Table 1),
whereas others only apply to MBC (Table 2).

Principles of the guidelines

The concept of MDT, which was proposed at the end of
the 20th century (6,7), is a major achievement in oncology.
Based on this concept, the physicians need to provide
individualized medical measures to each patient, and the
active cooperation from staff in all relevant departments will
help to establish a better treatment protocol for the patient.
The establishment of the department of breast disease (8)
is another breakthrough. In China, the first breast cancer
center was established in 1990s and has been continuously
improved in the past two decades. MDT and establishment
of the department of breast disease are two milestones in
breast disease management and have played key roles in the
management of early breast cancer. However, MDT for
ABC remains weak, especially for some specific metastatic
sites (e.g., bone metastasis and brain metastasis) (7able I).

Levels of evidence

Treatment protocol of ER-positive/HER-2-negative ABC
(Tuble 2).

Imaging, tumor markers, and response evaluation
Diagnosis/staging-related examinations

These examinations should include history-taking, physical
examination, blood tests (e.g., routine blood test, liver/kidney
function tests, blood electrolytes, and tumor markers), and
imaging of breast, chest, abdomen, and bone (including
ECG). If trastuzumab treatment is scheduled, heart
function test (ultrasound of the heart) should be added (1B).
Tumor marker is an auxiliary indicator for response
evaluation, in particular when no measurable lesion is
available. However, the change of tumor marker is not an
evidence for adjusting the treatment (2C).

Iimaging examinations

Imaging examinations for staging

The main sites for the imaging examinations for staging
include breast (ultrasound, mammography, and MRI),
chest (chest CT if condition allows, or X-ray), abdomen
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(abdominal ultrasound, abdominal CT or MRI if necessary),
and bone (bone scan) (1B). PET-CT may be considered if
there is a need to determine whether the lesion is a relapse
or there are multiple lesions (9,10) (2B). However, due
to lack of high-level evidence, PET-CT is not routinely
recommended (11-14).

Frequency of imaging examinations

The response evaluation for endocrine therapy (ET) should
be performed every 2-3 months, and the response evaluation
for chemotherapy (ChT) should be performed every 2-3
cycles. The intervals of response evaluation should be
also based on disease progression speed, site and range of
metastasis, and treatiment mode. (Expert opinion) The interval
of response evaluation should be shortened for patients with
rapid disease progression. In some cases (e.g., the disease
is relatively inert and progresses slowly), the interval of
response evaluation can be appropriately prolonged. In
patients with suspected progressive disease (PD) or with
obvious disease-related symptoms, further examinations
should be timely performed. Meanwhile, history-taking and
physical examination should also be conducted.

Head imaging

Patients with obvious head and/or brain-related symptoms
should receive head imaging (e.g., head MRI or CT). (Expert
opinion) For patients with asymptomatic HER-2-positive
or triple-negative breast cancer, head imaging can also be
considered.

Biomarkers

If clinically applicable, biopsy of metastatic lesion is
recommended to confirm the presence of metastasis
(histological specimen is preferred), especially during the
first diagnosis of metastasis. After a metastasis is confirmed,
a second evaluation of the biomarkers [e.g., hormone
receptor (HR), HER-2 and Ki67] of breast cancer should be
performed at least once (15,16).

Tumor markers

(I) Although the clinical values of tumor markers in
predicting post-operative relapse/metastasis have
not been demonstrated, it has been recognized that
the dynamic changes of tumor markers can facilitate
response evaluation, especially in MBC patients
without measurable lesion (2C). However, again, the

© Annals of Translational Medicine. All rights reserved.
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treatment protocol should not be changed only based
on the change of tumor markers 2C);

(II) The constant increase of post-operative tumor
markers may be an early sign of tumor relapse. The
increase of tumor markers during the treatment of
ABC may be due to the following two reasons: (i)
the anti-tumor is not effective; however, imaging
examination should also be performed to confirm
the judgment and thus decide whether the treatment
protocol should be changed; (ii) the treatment is
effective, but is associated with the transient increase
of tumor markers. For patients without measurable
lesion, increase of tumor markers alone can also be a
sign of effective treatment. Thus, increase of tumor
markers alone can not be a basis for changing the
treatment protocol (17). Dynamic observation should
be arranged, and a second examination should be
arranged 1-2 months later;

([II) The constant decrease of tumor markers may be an early
sign of effective tumor treatment; however, imaging
examination should also be performed to judge the
treatment response and thus decide the next treatment
protocol. The treatment protocol should not be changed
only based on the decrease of tumor markers.

Frequency of response evaluation

(I) Response evaluation for endocrine therapy should
be performed every 2-3 months, and the response
evaluation for chemotherapy should be performed
every 2-3 cycles. The specific evaluation frequency
should also be based on the disease progression speed,
site and range of metastasis, and treatment mode;

(II) Imaging of the targeted lesion is recommended for most
patients; for patients with slow disease progression, the
frequency of imaging can be lowered. For patients with
suspected PD and those experienced obvious symptoms,
examinations should be performed immediately.
History-taking and physical examination should also be
performed during each response evaluation.

General principles of the treatment of ABC
General principles

(I) The treatment should be based on the following
considerations: HR and HER-2 status, previous
treatment (efficacy, toxicity, tolerance, etc.), disease-

Ann Transl Med 2015;3(17):242
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(ID)

(1)

V)

free interval, tumor load (metastasis site and number),
age, general condition, menstrual status, and
comorbidities. Also, it should be adjusted according
to the patients’ symptom severity, needs for the rapid
control of disease and/or symptoms, and the patients’
social, economic and psychological statuses;

If the detection results are not consistent between
primary and metastatic lesions, if only one lesion
(or one test) showed positive HR and/or HER-2,
endocrine treatment and/or anti-HER-2 treatment
can be selected based on this positive lesion (15,16);
For elderly patients, adequate and effective treatment
should also be provided in accordance with the specific
conditions (1B);

Patients with treatment-naive phase IV breast cancer
in whom whether the resection of primary lesion can
be beneficial remains controversial (18-21), some
of them may receive palliative surgery. However,
since all the currently available evidences are from
retrospective studies with selection biases, they need
to be further verified in prospective clinical trials.

Locally ABC

@

(ID

Single locally ABC should be treated by radical
therapy including mastectomy, radical resection
plus radiotherapy (RT), and radical resection plus
local booster irradiation (22,23). If a local surgery
is selected, efforts should be made to ensure the
complete resection of the current tumor;

For unresectable locally recurrent ABC, systemic
treatment remains the mainstream approach.

Metastatic breast cancer (MBC)

O
(ID

Systemic treatment is the first choice for MBC;

After the systemic treatment, local treatment may be
applied for the purpose of alleviating symptoms or
resolving complications (24).

Treatment of ER-positive/HER-2-negative ABC

Treatment principles

O

The purposes of the treatment of ER-positive/
HER-2-negative ABC include restraining tumor
progression, relieving symptoms, and prolonging
survival. For patients who are sensitive to endocrine

© Annals of Translational Medicine. All rights reserved.

)

(I

V)

www.atmjournal.org

Page 5 of 17

treatment, endocrine treatment not only can delay
chemotherapy but also help the patient to maintain
good quality of life. Therefore, endocrine therapy
may be the preferred treatment in patients with HR-
positive and/or progesterone receptor (PR)-positive,
and HER-2-negative MBC that is limited in breast,
bone, and soft tissue, asymptomatic, and with small
tumor load. However, for patients who are resistant to
endocrine treatment, with rapid tumor progression,
diffuse visceral metastases, or obvious symptoms, and
in whom a rapid decrease of tumor load is required,
more effective treatment (e.g., chemotherapy) should
be provided (25,26) (1A);

For patients who are responsive to the previous
endocrine therapy (T'TP is longer than 6 months),
the subsequent endocrine therapy may still be able to
effectively control tumor, no matter the patient has
become menopausal. Other endocrine medications
with different action mechanisms may be used after
disease progression. Failure of three consecutive lines
of endocrine therapy indicates endocrine resistance,
and cytotoxic drug therapy should be used instead;
During the endocrine treatment, response evaluation
should be performed every 2-3 months, and the
treatment should be maintained for SD and PR
patients. If tumor progresses, new endocrine
treatment or chemotherapy should be used instead
based on the specific disease conditions;

For patients who are not suitable for endocrine
therapy, chemotherapy should be applied firstly,
followed by the endocrine maintenance treatment
after the disease has been effectively controlled.
Although this treatment strategy has not been
evaluated in randomized controlled trials, it has been
widely applied in clinical settings (1C);

Three randomized controlled trials have compared
the efficacy of the combination of two endocrine
drugs and that of one endocrine drug. The FACT
study compared the efficacy of fulvestrant combined
with anastrozole and that of anastrozole monotherapy.
It was found that the time to progress (T'TP) was
not superior in the combination group than in the
monotherapy group. The S0226 study adopted the
same protocol, although there were more tamoxifen-
naive patients among the subjects; it was found that
the combination group had longer progression-free
survival (PFS) than the monotherapy group. In the
second-line treatment, a phase III controlled study

Ann Transl Med 2015;3(17):242
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Ovarian suppression/
castration + tamoxifen

Ovarian suppression/
castration + Al

—

Conversion to endocrine
therapy of different

Al —

Before
menopause
Without visceral /
crisis
\ After
menopause
ER(+)/HER-2(-)
With visceral |5, | ChT
crisis

mechanisms + everolimus)

Figure 1 Treatment protocol of ER-positive/HER-2-negative ABC. ER, estrogen receptor; HER-2, HER-2-targeted therapy; ChT,

chemotherapy; Al, aromatase inhibitor.

(VID)

showed that fulvestrant combined with anastrozole
or exemestane had similar efficacy with fulvestrant
monotherapy. Thus, currently there is no definite
evidence that supports the combined endocrine
therapy;

Up to now, no clinical study has demonstrated that the
concurrent application of chemotherapy and endocrine
therapy can prolong the survival. Therefore, it is not
recommended except in clinical trials (1B);

Since HR testing may result in false-negative result,
ER/PR-negative MBC patients with slow tumor
progression but without features such as long
recurrence-free survival (RFS) or simple bone/soft
tissue metastasis may still benefit from endocrine
therapy. The National Comprehensive Cancer
Network (NCCN) guidelines also indicate that
endocrine therapy can be applied in these patients;

(VIII) The incidence of drug resistance can be high after

long-term endocrine therapy. Pre-clinical studies
have shown that the drug resistance mechanism may
be related with the activation of mammalian target
of rapamycin (mTOR) signaling pathway. Clinical
studies have also confirmed that, compared with
endocrine therapy alone, everolimus combined with
endocrine therapy can significantly prolong PFS
in patients who failed to respond to the previous
endocrine therapy.

Tireatment protocol of ER-positive/HER-2-negative ABC

Treatment protocol of ER-positive/HER-2-negative ABC
(Figure I).

Drug selection in endocrine therapies

W)

In premenopausal breast cancer patients with

© Annals of Translational Medicine. All rights reserved.
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relapse/metastasis, ovarian suppression or castration
combined with endocrine therapy is preferred (1A).
If no tamoxifen is used in the adjuvant therapy or the
withdrawal of tamoxifen has exceeded 12 months,
tamoxifen combined with ovarian suppression or
castration may be applied. After ovarian suppression
or castration, the subsequent treatment is same as
that in postmenopausal patients. For patients who
have received tamoxifen in the adjuvant therapy,
ovarian suppression and/or castration combined with
aromatase inhibitor (AI) may be applied (1B);

The first-line endocrine therapy for postmenopausal
patients is Al, and tamoxifen may also be described
for some patients (1A). In areas and populations
with limited economic condition, tamoxifen can
also be used as the first-line therapeutic drug.
When selecting endocrine therapy drugs for ABC
patients, the physicians must consider the type and
duration of endocrine drugs used during the adjuvant
treatment stage (1A). No standard endocrine therapy
protocol has been available for MBC patients who are
unresponsive to the second-line endocrine therapy.
The following drugs may be selected: tamoxifen, Al
with different mechanisms, fulvestrant, and megestrol
acetate. In patients with chemotherapy-induced
amenorrhea, it is important to judge whether the
patients have become menopausal, in particular when
considering the use of Al, because young patients have
a higher proportion of menstruation recovery after
chemotherapy than the older ones (1A);

Targeted therapy after endocrine therapy resistance in
ABC patients. Advances have been made in research
on breast cancer drug resistance. Pre-clinical studies
have demonstrated that the drug resistance mechanism
may be associated with the activation of m-TOR
signaling pathway. As shown in an early clinical

Ann Transl Med 2015;3(17):242
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study, in patients whose disease progresses after
non-steroidal Al or tamoxifen treatment, endocrine
drug in combination with everolimus, an m-TOR
inhibitor, may improve the prognosis (27). As shown
in BOLERO-2, a phase III randomized controlled
clinical study, in HR-positive/HER-2-negative
postmenopausal ABC patients who were unresponsive
to non-steroidal AI, everolimus combined with
exemestane could significantly prolong PFS by over
6 months (11 vs. 4.1 months, compared with exemestane
monotherapy); accordingly, the combination group had
relatively higher incidences of adverse reactions, which
were controllable (28). Based on this study, the United
States and the European Union approved the use of
exemestane for the treatment of ABC patients who
are unresponsive to non-steroidal aromatase inhibitor
(NSAI) treatment (1A). Currently, this indication
of exemestane has not been licensed in China. The
physicians must balance the therapeutic benefits and
the drug’s adverse reactions and meanwhile consider
other factors including the drug availability and
patient’s willingness.

Treatment of HER-2-positive ABC

Treatment principles

@

(ID)

(I1T)

For HER-2-positive MBC, which is
immunohistochemically shown as +++ or the presence
of HER-2 gene proliferation under fluorescence in
situ hybridization (FISH), anti-HER-2 treatment
should be initiated as early as possible unless there are
contraindications to its use (29-32) (1A);

For ER-negative/HER-2-positive ABC, monotherapy,
combined chemotherapy, or chemotherapy combined
with anti-HER-2 treatment may be selected according
to disease condition (29,30,33) (1A);

For ER-positive/HER-2-positive ABC, the anti-
HER-2 treatment combined with endocrine therapy
has shown definite PFS benefits. Endocrine treatment
combined with anti-HER-2 treatment can be used as
the first- or second-line treatment according to the
disease condition (34,35) (1A).

Application of anti-HER-2 treatnent after disease
progression

O

Continuous inhibition of HER-2 pathway may

© Annals of Translational Medicine. All rights reserved.
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bring survival benefits. Therefore, the anti-HER-2
treatment should continue in patients who are
unresponsive to the anti-HER-2 treatment. Currently,
the best duration of anti-HER-2 treatment for
MBC remains unclear. Therefore, if there is no
disease progression or unacceptable toxicity, it is
recommended that the initial treatment protocol
should be maintained (36,37) (1B);

In patients whose disease progresses after the first-
line treatment using trastuzumab combined with
cytotoxic agents, it is still unclear whether the best
option would be continuing the use of trastuzumab
combined with cytotoxic agents or changing to
lapatinib combined with capecitabine. Therefore,
both of these two protocols can be used as the second-
line options (38,39) (1A). In addition, some studies
have shown that the combination of trastuzumab
with cytotoxic drugs (trastuzumab-DM1, T-DMI)
can bring more survival benefit in patients with
trastuzumab resistance and therefore can be used as
the second-line anti-HER-2 treatment (40,41) (1B).
The dual-channel HER-2-inhibiting strategy such
as trastuzumab + pertuzumab and trastuzumab +
lapatinib can overcome trastuzumab resistance in some
patients and may also be sued as a treatment option
after the second-line treatment (42,43) (1B). Studies
have shown that mTOR inhibitor everolimus has
certain efficacy for ABC patients who have previously
received trastuzumab (2A); in the case that T-DM1 is
not available, it can also be used as a treatment option
after the second-line treatment;

The optimal treatment for patients whose disease
recurs after adjuvant treatment with trastuzumab
remains unclear; however, the anti-HER-2 treatment
should continue in all patients. It is recommended that
anti-HER-2 treatment can be used as the second-line
treatment in patients with an interval of <12 months
between trastuzumab withdrawal and relapse. However,
for patients with an interval of >12 months between
trastuzumab withdrawal and relapse, anti-HER-2
treatment can be used as the first-line treatment.

Standard HER-2 detection and result judgment

)

www.atmjournal.org

For ABC patients with unknown HER-2 gene status,
in situ hybridization (ISH, for determination of HER-2
gene copy number) or immunohistochemistry (IHC,
for calculating the number of HER-2 receptor on
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cell membrane surface) can be applied to confirm
the HER-2 gene status. However, mRNA detection
and multiple gene sequence detection are not
recommended (44);

(II) HER-2 is judged as positive if HER-2 gene
amplification is detected by ISH or HER-2 +++ is
found by IHC. A ITHC score of ++ is a threshold value,
which should be further validated by FISH. Similarly,
if the results of ISH is also within a threshold range
(the range can be 1.8-2.0 HER-2 gene/chromosome/
cells or >4 or <6 HER-2 genes/cell, based on the
determination method), more cells should be counted
or a second ISH should be performed; if the results
are still within the threshold range, they should be
verified by IHC (45).

Chemotherapy and biotherapy
Principles of chemotherapy

Most MBCs are non-curable. On the basis of ensuring
the quality of life, the purposes of treatment include:
controlling tumor; alleviating symptoms; prolonging
tumor control time; and prolonging the patients’ survival
whenever possible. Chemotherapy uses cytotoxic drugs to
kill tumor cells. It has high efficacy and is faster than the
endocrine therapy in exerting its effects. However, it is often
accompanied with higher toxic effects, which deteriorates
the patients’ quality of life. Thus, chemotherapy is often
used in hormone receptor-negative patients. In hormone
receptor-positive patients, if visceral crisis occurs, disease
progresses rapidly, and/or the symptom is obvious or
the patient develops endocrine treatment resistance,
chemotherapy may be considered.

The selection of therapeutic protocol and the duration of
treatment should be based on the effectiveness of treatment
and the patient’s tolerance. If one protocol is effective,
it should be continued until the disease progresses or
intolerable toxicity develops.

Indications of chemotherapy

Include: (I) HR-negative; (II) with symptomatic visceral
metastasis; (III) HR-positive patients who are unresponsive
to third- or higher-line endocrine therapy.

The common chemotherapy drugs include anthracyclines
(e.g., doxorubicin, epirubicin, pirarubicin, and pegylated
liposomal doxorubicin); taxanes (e.g., paclitaxel, docetaxel,
and albumin-bound paclitaxel), anti-metabolism drugs (e.g.,
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capecitabine and gemcitabine), and non-taxane microtubule
inhibitors (e.g., vinorelbine and airibulin). Other effective
drugs include cyclophosphamide, cisplatin, and oral etoposide.

Principles of chemotherapy

O Both combined therapy and monotherapy are
reasonable options. Curing the disease is no longer
a treatment objective for ABC patients. Instead,
the patient’s quality of life should be ensured.
Therefore, monotherapy is preferred (46-48).
Based on the currently available data, combined
chemotherapy may be applied in patients with rapid
disease progression, with visceral crisis, or requiring
treatment to rapidly resolve the symptoms and/or
control disease progression;

(II) In HER-2-negative MBC patients who had
previously not received adjuvant therapy with
anthracyclines or taxanes, anthracycline- or taxane-
based protocols are often selected, and monotherapy
or combined therapy may be selected for first-line
treatment. Alternative drugs include capecitabine
(47-49), vinorelbine (50), and gemcitabine;

(III) In taxane-naive MBC patients who are resistant to
anthracyclines or reaching the maximum cumulative
dose of anthracycline or have developed the dose-
limiting toxicity (e.g., cardiac toxicity) of anthracycline,
the taxane-based protocols are often used for
subsequent treatment, with taxane monotherapy being
the preferred treatment. Alternative drugs include
capecitabine, vinorelbine, and gemcitabine;

(IV)  If taxanes have been used in the adjuvant therapy and
tumor progresses 1 year later after the completion of
taxane-based adjuvant therapy, the taxanes can still
be used after relapse/metastasis;

(V) The duration of each protocol (number of cycles) and
the application of multi-line chemotherapy should
be tailored according to the specific conditions of
each patient. A meta-analysis (51) has shown that the
long duration of first-line chemotherapy can prolong
disease control time and may prolong the OS.
Therefore, the first-line treatment can be maintained
till the disease progresses or develops intolerable
toxicity (the “intolerable toxicity” should be judged
by both patients and physicians);

(VI) The endocrine therapy is preferred in HR-positive
breast cancer patients, even if visceral metastasis
occurs. Exceptions include endocrine resistance
or conditions requiring the rapid resolvement of

Ann Transl Med 2015;3(17):242
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symptoms (25);

(VII) In HR-positive breast cancer patients who respond

well to chemotherapy, maintenance therapy using

either chemotherapy or endocrine therapy is a

reasonable option;

(VIII) During the maintenance therapy following an
effective chemotherapy, either the initial protocol
or one of the drugs can be constantly used for
maintenance (52). Alternatively, oral chemotherapy
drugs (e.g., capecitabine) can be applied for
maintenance; however, it is still no clear whether

capecitabine can bring survival benefit.

Biotherapy

(I) The efficacy (in terms of OS) of bevacizumab in
combination with taxanes has not been demonstrated in
other subsequent clinical trials. No efficacy-predicting
factor of bevacizumab has been found (53-55);

(II) Comprehensive analysis of currently available clinical
studies and a recent meta-analysis (56) have concluded
that the use of bevacizumab in ABC patients can
achieve limited PFS benefit but does not prolong OS;

(IIT) Currently, the European Union has approved the
combination of bevacizumab with taxanes as the first-
line treatment for ABC. Bevacizumab combined with
capecitabine can be another option;

(VI) Since bevacizumab has not been indicated for breast
cancer in China, the selection of patients should be
particularly cautious in clinical settings;

(V) Other promising new drugs for biotherapy include
cyclin-dependent kinase 4/6 (CDK4/6) inhibitors;
however, none of them have been marketed in China.

Bone metastasis
Diagnosis

The risk of bone metastasis can be high in breast cancer
patients. Clinical examinations for ruling out the possibility of
bone metastasis can be considered as the routine examination
items. Examinations for ruling out bone metastasis should
be performed in patients with clinical manifestations
including bone pain, pathological fractures, elevated alkaline
phosphatase, spinal cord or spinal nerve root compression,
or hypercalcemia. Emission computed tomography (ECT) is
a screening tool for the initial diagnosis of bone metastasis,
which can be further confirmed by X-ray, MRI, CT, or PET-
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CT (fluorine-18-deoxyglucose, FDG). Bone biopsy may be
considered if necessary.

The diagnosis of the bone metastasis of malignant tumor

should meet at least one of the following criteria:

(I)  The malignancy is diagnosed histopathologically or
cytologically; or, the bone metastasis of malignant
tumor is diagnosed by bone lesion biopsy or
cytology;

(II) The bone metastasis of malignancy is diagnosed
by the X-ray, MRI, CT, or PET-CT (both FDG
digestion and CT indicate the presence of bone
metastasis) of the bone lesion.

The screening and examination of bone metastasis are

mainly based on medical imaging (Figure 2) (57-63).

Treatment principles

@ The main targets of the MD'T for the bone metastasis
of breast cancer include: restoring functions and
improving the quality of life; controlling tumor
progression and prolonging survival; and preventing
and treating skeletal related events (SREs) and
relieving pain. SREs include pathologic fractures,
spinal cord compression, and radiotherapy (RT) and
surgery targeting bone metastases; in some literature,
it may also include hypercalcemia;

(II)  Systemic therapy is the main treatment, with
chemotherapy, endocrine therapy, and molecularly
targeted therapy being the basic medications for
ABC. Bone modulators (bisphosphonates and
denosumab) can prevent and treat SREs, and
therefore can be used as the essential drugs for
treating the bone metastasis of breast cancer;

(III) The criteria for judging the efficacy of a bone
modulator is whether it can lower the incidence of
SREs;

(IV)  In patients with bone metastasis, a bisphosphonate
may be added as early as possible before symptom
(e.g., bone pain) occurs; it may be still used even
when the systemic disease progresses (64,65) (1A);

(V) The bisphosphonate should be constantly used until
the patient cannot tolerate it or the general condition
remarkably deteriorates. According to currently
available evidences, administration of zoledronic acid
(4 mg) every 3-4 weeks for 2 consecutive years is
effective and safe;

(VI) No optimal dosing time and duration of a bone
modulator has been determined for isolated bone
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Confirmation of the
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Figure 2 Screening and examination of bone metastasis. ECT, Emission computed tomography. *, Clinical manifestations of bone metastasis

include bone pain, restricted activities, pathologic fractures, spinal cord and spinal nerve compression, and hypercalcemia; *, Advanced

malignancies and malignant tumors at high risk of bone metastasis; °, PET-CT is not routinely recommended due to its high price; *, see

Figures 1,3.

Without diffuse/ —>| HER-2(-) |_>| ET |
symptomaticvisceral
involvement _)| HER-2(+) |—>| ET + HER-2 |
With diffuse/ —>| HER-2(-) |—>| ChT |
symptomaticvisceral
involvement —>| HER-2(+) l_)l ChT + HER-2 |
Without diffuse/  —> HER-2(-) ChT (monotherapy) |
symptomaticvisceral
involvement HER-2(+) ChT + HER-2 or T
monotherapy
With diffuse/ —>| HER-2(-) |_>| chT |
symptomaticvisceral
involvement —>| HER-2(+) |_>| ChT + HER-2 |

Figure 3 First-line treatment of ABC. ET, endocrine therapy; ChT, chemotherapy; HER-2, HER-2-targeted therapy; T, trastuzumab.

(V1D

metastasis;

It is difficult to evaluate the response of a metabolic
bone lesion to the treatment, particularly in patients
with simple bone metastasis. Among the approaches
for evaluating the response, X-ray has a low
sensitivity and MRI and PET-CT are not feasible
for response evaluation. While CT scanning in
combination with bone window is currently the best
approach, attention should be paid to differentiate
the osteoblastic bone metastases and the repair of
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metabolic bone lesion;

In patients with persistent or localized pain due to
bone metastasis, imaging should be performed to
decide whether there is (or will be) a pathologic
fracture. For bone metastasis patients with (or
at high risk of) long bone fracture, orthopedic
assessment should be performed, and the subsequent
treatment options include surgical fixation or RT. If
there is no definite risk of bone fracture, RT may be
a treatment option (1A);
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(IX)

In patients with suspected neurological symptoms
and signs due to spinal cord compression, thorough
evaluation should be performed as oncologic
emergencies. Adequate imaging should be performed
in the possibly involved areas and the adjacent
areas of spine. MRI is the preferred examination.
Emergency surgeries (neurosurgery and orthopedic
surgery) may be needed for decompression. In case
that there is no decompression/fixation method, RT
may be applied (66,67) (1B).

Drug selection and precautions

@

(ID

(I1D)

Many randomized studies have supported the
use of bisphosphonates in patients with bone
metastasis from breast cancer (67-75). Compared
with other bisphosphonates, the third-generation
bisphosphonates (e.g., zoledronic acid) have improved
action intensity and efficacy. Meta-analysis has shown
that zoledronic acid can more effectively prevent
SREs caused by bone metastasis;

Female patients with bone metastasis should receive
intravenously injected bisphosphonates in combination
with orally administered calcium and vitamin D;

Both bisphosphonates and denosumab can cause
osteonecrosis of the jaw (ONJ), which has an
incidence of 3%o among breast cancer patients. The
risk factors of ONJ include the baseline oral health
status and the oral procedures during the treatment.
Thus, dental examination is recommended before
the intravenous injection of bisphosphonates or
denosumab, and any dental surgery should be avoided
during the treatment (76).

Plasma levels of calcium, creatinine, phosphorous, and

magnesium should be monitored before the intravenous

injection of bisphosphonates or subcutaneous injection of

denosumab. Since hypophosphatemia and hypocalcemia may

easily occur during the treatment, monitoring of the calcium,

phosphorus, and magnesium levels should be enhanced.

Brain metastasis

Treatment principles

O

Diagnosis: after the confirmation of a primary breast
cancer, the diagnosis of brain metastasis can be based
on the brain enhanced MRI. However, imaging-
guided biopsy or open biopsy/resection may be

© Annals of Translational Medicine. All rights reserved.
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performed if a differential diagnosis from other
brain tumors is needed. About 15% of ABC patients
may develop central nervous system metastases (77).
Among the solid tumors, breast cancer has a high
incidence of brain metastasis, ranking the second
place. It also has a trend to simultaneously involve
multiple sites including meninges and brain
parenchyma. It has the highest incidence of meningeal
metastasis among all the solid tumors. The basic
indicator for judging the prognosis of brain metastasis
is the recursive partitioning analysis (RPA) (78); in
addition, the Breast-Graded Prognostic Assessment
(Breast-GPA) can also be applied (79) (2A);

Basic treatment principles for brain metastasis:
once a diagnosis of brain metastasis is established,
appropriate localized treatment and supporting
treatment should be selected according to the patients’
general conditions, control of extracranial lesions,
and number/location of metabolic brain lesions. In
addition, reasonable systemic treatment should be
selected based on the molecular type of primary tumor
and the previous anti-tumor systemic treatment (2A);
Principles of the localized treatment for a single brain
metastasis: among patients with good prognosis (based
on brain metastasis prognosis indicators), based on
the size, location and surgical risk of the tumors,
the preferred treatment include: surgical resection +
RT; compared with whole-brain RT alone, surgical
resection + whole-brain RT can achieve higher local
control rate, symptom control duration, and median
survival (80). In patients with space-occupying mass,
surgery can rapidly resolve the symptoms. Notably,
surgery only benefits patients without extracranial
metastases or with well controlled extracranial
lesions. Surgery is not recommended for patients with
other organ metastasis that has not been controlled.
Compared with surgery alone, surgical resection + RT
can increase the local control rate and decrease the
increase of intracranial distant metastasis rate by two
thirds (80) (2A);

Stereotactic radiotherapy (SRT) includes single
session of stereotactic radiosurgery (SRS) or
fractionated stereotactic radiotherapy (FSRT). SRT-
based whole-brain RT cannot improve survival (81);
Principles of localized treatment for metastatic
lesions (2-3 lesions, or 2-4 sites): patients with a
good prognosis but with non-single brain metastases
(no exceeding 3 lesions or 4 sites) with a maximal
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(VD)

diameter of less than 3 or 4 cm, the optional protocols
include: (i) SRS/FSRT + whole-brain RT (81); (ii)
for symptomatic lesions exceeding 3 or 4 cm, surgical
resection can be performed to remove the larger
lesions, followed by post-operative RT (whole-brain
RT or SRS/FSRT) (82); and (iii) Whole-brain RT =
SRS/FSRT (83). Compared with SRT + whole-brain
RT, simple SRT can decrease the neurocognitive
impair caused by whole-brain RT (84). Whole-
brain RT following SRT markedly decreases the
incidence of intracranial recurrence but loses the
protective effect of SRT alone on the cognitive
function. Therefore, treatment decision should be
based on the intracranial tumor status, the predicted
survival, and the willingness of patients and their
families. The range of SRS reference dose includes
24, 18, or 15 Gy. Dose selection is mainly based
on the tumor size and RT mode (SRT alone or in
combination with whole-brain RT) (2A);

Principles of localized treatment for multiple
brain metastasis or for patients with poor general
condition and/or with meningeal metastasis:
Although whole-brain RT can be used as a localized
treatment approach for all patients with brain
metastases, whole-brain RT based on symptomatic
supporting treatment including corticosteroids and
dehydration is preferred for the following patients:
(i) with a number of brain metastases exceeding 4;
or (ii) with meningeal involvement; or (iii) although
the number of brain metastases does not exceed 3/4,
there is uncontrolled systemic spread of the disease
and a Karnofsky performance status (KPS) score of
less than 70. The ranges of whole-brain RT dose
include 20-40 Gy in 5-20 fractions. More common
options include 30 Gy in 10 fractions, 37.5 Gy in
15 fractions, and 40 Gy in 20 fractions. These doses
and fractions have shown no significant difference in
terms of local control rate and survival. In principle,
patients with poor conditions tend to select short-
course treatment (85,86). In patients with multiple
brain metastases, whether a local booster irradiation
should be applied after whole-brain RT should be
decided based on the patient’s general condition and
the features of the metastatic lesions. If the general
condition is poor or the patient and his/her family
refuse to receive whole-brain RT, symptomatic
supporting treatment alone can be provided (2A);
Value of systemic treatment: In patients with brain
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metastasis, the anti-tumor systemic treatment
should initially follow the molecular type of
the primary tumor, in particularly patients who
have undergone whole-brain RT because these
patients have severer blood-brain barrier damage
and thus are more likely to be benefited from the
systemic treatment. The capability of the drugs
passing through the blood-brain barrier should be
adequately considered; in patients with meningeal
metastasis, this capability should be fully considered
during drug selection. HER-2-positive breast cancer
is a special type of breast cancer. Although the
incidence of central nervous system metastasis in
patients with early HER-2-positive breast cancer is
not higher than that in those with other molecular
types, the incidence of brain metastasis may
constantly increase along with disease progression;
in patients with sufficiently long disease course,
up to 50% of metastatic HER-2-positive breast
cancer patients can develop brain metastasis (87,88).
Retrospective data confirm that, in patients with
HER-2-positive brain metastases, constant anti-
HER-2 treatment on the basis of brain RT can
effectively improve patients’ survival rate (89).
The medical treatment of patients with HER-2-
positive brain metastasis should follow the treatment
principles for HER-2-positive ABC patients (90,91).
In some special cases (e.g., disease progresses after
whole-brain RT and/or SRS/FSRT), drugs (e.g.,
lapatinib) that can more easily pass the blood-
brain barrier are preferred. A phase II clinical study
on the combination of lapatinib and capecitabine
showed that, in RT-naive HER-2-positive brain
metastasis patients, the combined treatment achieved
good volume-shrinking effect on the metastatic
lesions, with an objective response rate (defined as
the shrinking of tumor volume by 50% or more
without increasing the steroid dose) of 65.9% and a
median PES of 5.5 months. Although 78% of initial
treatment failure was still located at the central
nerve system and the majority of the non-responsive
patients receive the salvage RT, the whole group still
obtained a median survival of 17 months. As shown
in this study, although RT remains the standard
treatment for HER-2-positive breast cancer patients
with brain metastasis, it may be a cautious option to
use the combination of lapatinib and capecitabine
as the initial treatment (followed by RT as a salvage
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approach) for patients with small, asymptomatic
tumors. Nevertheless, the premises include accurate
disease assessment, adequate communication with
patients, and availability of salvage RT (92) (2A);

(VII) Management of special conditions and new advances:
Although research has shown that SRT may be
preferred in patients with the number of metastatic
lesions larger than 4 (temporarily not followed
with whole-brain RT), the patients must be fully
informed of the subsequent risk of relapse, especially
the risk of relapse accompanied with neurological
positioning signs (93) (2A);

(VIII) Follow-up: Contrast-enhanced brain magnetic
resonance imaging should be performed every
2-3 months within 1 year after the treatment for
patients with brain metastasis, and then the frequency
may be adjusted according to the disease stability (2A).

MBC in males

(I)  Breast cancer is a rare disease in males, accounting
for about 1% of all breast cancer cases. Male MBC is
even more rare. Essentially there is no randomized
controlled trial on male MBC, and all the relevant
data are from retrospective data analysis;

(II) The positive rate of HR is roughly 90% in male breast
cancer patients, which is higher than that in female
patients.

Treatment

() The treatment strategies of male MBC follow those
for female breast cancer patients. Endocrine therapy
is preferred in most ER-positive male MBC patients,
except that the patients are suspected to be endocrine
therapy-resistant or the symptoms need to be resolved
rapidly;

(II) For ER-positive male MBC patients, tamoxifen
may be the treatment of choice, although its adverse
reactions are more often than in female patients;

(III) For male MBC patients requiring Al treatment, the
combination with luteinising-hormone releasing
hormone (LHRH) agonist or orchiectomy is needed (94),
because Al treatment may increase the androgen and
follicle-stimulating hormone (FSH) via the negative
feedback mechanisms; in addition, some estrogen in
male body is directly originated from the testicles.
The decrease of male estrogen level by Al treatment
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alone (not combined with LHRHa) accounts for only
50-70%, which is far lower than that (over 95%) in
females;

(IV) The positive rate of androgen receptor (AR) can reach
95%. Orchiectomy can be effective, with a response
rate of 32-67%.

Conclusions

The treatment of ABC is a complicated process during
which a variety of factors including the tumor itself,
patient’s body condition, and currently available treatment
must be considered. Due to the lack of high-level evidences,
the current treatment strategies for ABC still have
many limitations. The past decades have witnessed the
fundamental changes in the adjutant treatment of breast
cancer, which markedly change the previous treatment
and drug resistance mechanisms of ABC patients. Thus,
the conclusions of many previous studies may not suit the
current treatment status.

Therefore, all the stakeholders including health care
providers, pharmaceuticals, charities, and social entities are
urged to be involved in well-designed high-quality clinical
trials, so as to find the optimal treatment strategies and drug
options (including dose, protocols, and efficacy prediction
markers) for ABC. Meanwhile, joint efforts from clinical
researchers and continued medical education workers
are needed to disseminate the recent research findings
to the clinical practices, so as to optimize the treatment
of ABC and ultimately prolong the patients’ survival and
improve their quality of life. The release of the consensus
on diagnosis and treatment of ABC in China is a key step
in realizing this goal. The more important task is to fully
realize and implement the consensus and then achieve its
correct application in clinical practices.
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