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Abstract
Every year the Breast Committee of the Arbeitsgemeinschaft 
Gynäkologische Onkologie (German Gynecological Oncology 
Group, AGO), a group of gynecological oncologists special-
ized in breast cancer and interdisciplinary members special-
ized in pathology, radiologic diagnostics, medical oncology, 
and radiation oncology, prepares and updates evidence-
based recommendations for the diagnosis and treatment of 
patients with early and metastatic breast cancer. Every up-
date is performed according to a documented rule-fixed al-
gorithm, by thoroughly reviewing and scoring the recent 
publications for their scientific validity and clinical relevance. 
This current publication presents the 2019 update on the 
recommendations for metastatic breast cancer. 

© 2019 S. Karger AG, Basel

Introduction

For the last 17 years, the Breast Committee of the 
Arbeitsgemeinschaft Gynäkologische Onkologie (German 
Gynecological Oncology Group, AGO) has been preparing 
and updating evidence-based recommendations for the 
diagnosis and treatment of patients with early and meta-
static breast cancer (MBC). The AGO Breast Committee 
consists of gynecological oncologists specialized in breast 
cancer and interdisciplinary members specialized in pa-
thology, radiologic diagnostics, medical oncology, and 
radiation oncology. This update has been performed ac-
cording to a documented rule-fixed algorithm, by thor-
oughly reviewing and scoring chapter by chapter the re-
cent publications for their scientific validity (Oxford lev-
el of evidence [LoE], www.cebm.net) [1] and clinical 
relevance (AGO grades of recommendation; Table 1). We 
herewith present the 2019 update; the full version of the 
updated slide set is available online as a PDF file in both 
English and German [2]. Moreover, a special version for 
patients is also available at www.ago-online.de.

Bone Health and Osteooncology

Bone Metastasis
Osteoclast-inhibiting therapy, including denosumab 

and bisphosphonates, for reducing the risk of skeletal 
complications is the standard treatment for breast cancer 
patients with bone metastases. The approved schedule for 
denosumab (120 mg subcutaneously [s.c.]) is every 3–4 

weeks. Since the use of zoledronic acid every 12 weeks 
(q12w) compared with the standard dosing interval of 
every 4 weeks (q4w) was associated with equal efficacy, 
the administration of zoledronic acid q12w (LoE 1a/A/
AGO ++) should be preferred over zoledronic acid q4w 
(LoE 1a/A/AGO +). As a new rare side effect, inflamma-
tory eye reactions with bisphosphonates have been re-
ported [3]. Based on these observations, patients with eye 
problems should be referred to an ophthalmologist (LoE 
4). Osteoclast-inhibiting therapies alone are not sufficient 
to overcome pain associated with bone metastases (LoE 
5/D/AGO –). Therefore, additional pain management is 
mandatory, including radiotherapy and analgesic drugs 
[4]. Radiotherapy can be combined with hyperthermia to 
increase the efficacy of treatment (LoE 2b/B/AGO +/–) 
[5]. The measurement of bone resorption markers to 
monitor therapy response is not recommended due to 
conflicting results (LoE 5/D/AGO –) [4].

Adjuvant Therapy
Both clodronate and aminobisphosphonates may be 

employed for improvement of prognosis among post-
menopausal patients with breast cancer (LoE 1a/A/ 
AGO +). Evidence regarding the adjuvant use of deno-
sumab, however, is limited. The ABCSG-18 trial has dem-
onstrated a significant improvement in disease-free sur-
vival (DFS) in association with application of denosumab 
60 mg s.c. (n = 1,712) versus placebo (n = 1,713) q6 
months during aromatase inhibitor therapy (hazard ratio 
[HR] 0.823; 95% confidence interval [CI] 0.69–0.98, Cox 
p = 0.026) after a median follow-up of 72 months. With 
denosumab, DFS was 89.2% (95% CI 87.6–90.7) at 5 years 
and 80.6% (78.1–83.1) at 8 years of follow-up compared 
to 87.3% (85.7–89.0) at 5 years and 77.5% (74.8–80.2)  
at 8 years for patients who received placebo [6] (Fig. 1). 

Table 1. AGO grades of recommendation

++ This investigation or therapeutic intervention is highly ben-
eficial for patients, can be recommended without restric-
tions, and should be performed

+ This investigation or therapeutic intervention is of limited 
benefit for patients and can be performed

+/– This investigation or therapeutic intervention has not 
shown benefit for patients and may be performed only in 
individual cases; according to current knowledge, a general 
recommendation cannot be given

– This investigation or therapeutic intervention can be of dis-
advantage for patients and might not be performed

–/– This investigation or therapeutic intervention is of clear dis-
advantage for patients and should be avoided or omitted in 
any case
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Due to the exploratory nature of the analysis with regard 
to its adjuvant effect, application of denosumab (60 mg 
s.c. q6 months) cannot be recommended (AGO 1Ba/B/
AGO +/–). Results of the D-Care study among patients 
with stages II–III suggested no benefit regarding either 
bone metastases-free, disease-free, or overall survival fol-
lowing treatment with denosumab (120 mg s.c. monthly 
×6, then 3-monthly for up to 5 years) versus placebo [7]. 
Therefore, given the side effects of denosumab, this 
schedule cannot be recommended (AGO 1b/B/AGO –).

Bone Health
Bone health is an important issue for breast cancer pa-

tients during follow-up. The risk assessment for osteopo-
rosis should be performed in every patient to identify 
those eligible for additional measures. Patients treated 
with aromatase inhibitors or suffering from premature 
ovarian failure should receive an initial bone mineral 

density measurement. The only validated method of 
choice is the dual-energy X-ray absorptiometry test. The 
intervals of bone mineral density measurements are based 
on individual risk and treatment (LoE 5/D/AGO +) [8–
10]. Denosumab and bisphosphonates are the standard 
treatment for the prevention and therapy of osteoporosis. 
Recent studies indicate that discontinuation of denosu
mab may increase the risk of vertebral fractures. There-
fore, continuation of treatment with other antiresorptive 
drugs should be considered [11].

Locoregional Recurrence

In patients with locoregional relapse, pretherapeutic 
biopsy to re-assess histology as well as the estrogen recep-
tor (ER), progesterone receptor, and human epidermal 
growth factor receptor 2 (HER2) status is strongly recom-

Fig. 1. Adjuvant bone-targeted therapy for 
improvement of prognosis.

Fig. 2. Surgery of chest wall recurrence af-
ter mastectomy/axillary recurrence.
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mended (LoE 3b/B/AGO ++) [12]. Besides well-known 
clinical and pathological factors and molecular subtypes, 
obesity is associated with a higher risk of locoregional re-
lapse, a shorter distant recurrence-free survival, and a 
shorter overall survival, regardless of menopausal status 
and the time of onset of obesity. This was demonstrated 
in a recent meta-analysis of 82 studies (n = 213,075) (LoE 
1a) [13]. In addition, patients with triple-negative breast 
cancer (TNBC) and those with HER2-positive breast can-
cer without adjuvant trastuzumab treatment are at in-
creased risk for locoregional relapse [14, 15]. Clinical 
consequences, however, of these initial reports remain to 
be determined. 

With regard to surgical options, sentinel lymph node 
dissection after prior sentinel lymph node biopsy is not 
indicated, because all the necessary information for 
consequent therapeutic options will be derived from the 
tumor biology (LoE 2a/B/AGO –) [16]. Axillary dissec-
tion should not be performed in cases with cN0 disease. 
To achieve R0-resection of the isolated locoregional re-
currence (ILRR), deep thoracic wall resection should 
also be considered in selected cases (primary pN0, late 
recurrence, hormone receptor-positive primary tu-
mors) [17].

With regard to systemic therapy, the CALOR trial  
(n = 162; median follow-up 9 years) demonstrated a sig-
nificant benefit for postoperative chemotherapy in pa-
tients with fully excised ILRR, particularly in cases with 
ER-negative disease (LoE 2b/B/AGO +). HRs of a DFS 
event were 0.29 (95% CI 0.13–0.67) in patients with ER-
negative and 1.07 (95% CI 0.57–2.00) in patients with ER-
positive ILRR (pinteraction = 0.013). The authors concluded 
that the final results confirm that chemotherapy benefits 
patients with resected ER-negative ILRR and does not 
support the use of chemotherapy for ER-positive ILRR 
[18] (Fig. 2).

If chemotherapy is indicated, a preoperative approach 
may be considered. In cases with HER2-positive disease, 
chemotherapy in combination with HER2-targeted ther-
apy is a reasonable option (LoE 5/D/AGO +). It needs to 
be emphasized that patients with inoperable locoregional 
relapse were included in the pertuzumab registration tri-
al CLEOPATRA [19].

In patients with ER-positive locoregional relapse fol-
lowing complete resection (R0), endocrine-based therapy 
is considered standard. In the case of (re-)recurrent dis-
ease in the ipsilateral breast or thoracic wall, the possibil-
ity of repeated radiotherapy (± hyperthermia) may be dis-
cussed (LoE 3a/C/AGO +/–). However, these patients 
seem to have an unfavorable prognosis [20].

Endocrine and Targeted Therapy in MBC

In women with hormone receptor-positive MBC 
(HER2-negative), endocrine-based therapy should be 
considered first choice, irrespective of menopausal status. 
Premenopausal women rendered postmenopausal by ei-
ther gonadotropin-releasing hormone analogues or other 
means of ovarian function suppression should then be 
treated like postmenopausal women.

The majority of patients might be candidates for a cy-
clin-dependent kinase 4/6 (CDK4/6) inhibitor combina-
tion therapy. The evidence concerning palbociclib, riboci-
clib, and abemaciclib has been completed with regard to a 
variety of patient populations according to therapy line, 
menopausal status, and endocrine combination partners. 
Therefore, those combinations therapies are rated with LoE 
1b/B/AGO ++ (Fig. 3). All 3 drugs have been thoroughly 
investigated in first and further therapy lines in endocrine-
sensitive and -resistant MBC and demonstrated a homoge-
neous improvement of progression-free survival with HRs 

Fig. 3. Endocrine-based treatment options 
for postmenopausal patients with HER2-
negative metastatic breast cancer.
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between 0.42 and 0.58 (summarized in [21, 22]). Thus, no 
subgroup could be identified neither by clinical nor by bio-
markers that does not benefit from using a CDK4/6 inhib-
itor in addition to endocrine therapy [23–28]. Recently, the 
first overall survival data were published from the PALO-
MA-3 trial. Formally, the difference was not statistically 
significant; however, there was a trend towards better over-
all survival with the CDK4/6 inhibitor (HR 0.8; 95% CI 
0.64–1.03) [29]. This report on overall survival had no in-
fluence on the current recommendations.

Patients with hormone receptor-positive breast cancer 
carrying a germline BRCA mutation might be candidates 
for poly (ADP-ribose) polymerase (PARP) inhibitors. 
Both confirmatory studies OlympiAD with olaparib [30] 
and EMBRACA with talazoparib [31] included about 
50% hormone receptor-positive breast cancers and 
showed a better progression-free survival compared to 
standard-of-care monochemotherapies.

All other recommendations have not changed and re-
main valid.

Chemotherapy with or without Targeted Drugs in 
MBC

While on treatment for MBC, reevaluation of quality 
of life, signs and symptoms, and general health status is 
important (A/AGO ++). Monochemotherapy is the treat-
ment of choice in slowly progressing disease or if second-
ary resistance to endocrine therapy arises (LoE 1b/A/
AGO ++). In case of disease progression after taxanes or 
anthracyclines, eribulin (LoE 1b/B/AGO +), capecitabine 
(LoE 2b/B/AGO ++), or vinorelbine (LoE 2b/B/AGO +) 
are recommended. A recent post hoc analysis of the 301 
trial in HER2-negative MBC revealed a significant sur-
vival benefit for eribulin over capecitabine (HR 0.77; 95% 

CI 0.62–0.97) [32]. In contrast, combination chemother-
apy is recommended in case of need of urgent remission 
or visceral crisis according to the ABC-4 definition [12].

In MBC treatment, selection is based on ER and/or 
progesterone receptor and HER2 status either from the 
primary tumor or from the metastatic site (AGO ++). Ev-
idence from the IMpassion 130 trial recommends the 
evaluation of the PD-L1 status on immune cells (IC) in 
TNBC [33]. In total, 451 TNBC patients were exposed in 
first-line MBC either to nab-paclitaxel or the combina-
tion of nab-paclitaxel and the PD-L1 inhibitor atezoli-
zumab. PD-L1 status of IC (IC positive if ≥1% cells stained 
positive) was a stratification factor. Regarding the inten-
tion to treat analysis, the median overall survival was 21.3 
months with atezolizumab plus nab-paclitaxel and 17.6 
months with placebo plus nab-paclitaxel (HR for death 
0.84; 95% CI 0.69–1.02; p = 0.08); in patients with PD-
L1–IC-positive tumors, the median overall survival was 
25.0 and 15.5 months, respectively (HR 0.62; 95% CI 
0.45–0.86). This might be a new option in first-line ther-
apy of MBC (LoE 1b/B/AGO +) (Fig. 4). 

Next to the recommendation for platinum salts in 
TNBC (LoE 1b/B/AGO +), PARP inhibitors might be a 
new option in TNBC as well as in endocrine respon- 
sive MBC with associated BRCA germline mutations 
(gBRCA) [30, 31]. In both trials (OlympiAD, EMBRA-
CA), the PARP inhibitor improved progression-free sur-
vival compared to any chemotherapy as “doctors best 
choice” in HER2-negative MBC with gBRCA mutation. 
Thus, olaparib (LoE 1b/B/AGO +) or talazoparib (LoE 
1b/B/AGO +/–) are new treatment options in this setting.

In HER2-positive MBC, taxane-based chemotherapy 
plus dual blockade of the HER2 receptor by trastuzumab 
and pertuzumab is recommended as first-line combination. 
After progression, trastuzumab-emtansine (T-DM1) is rec-
ommended for second-line therapy (LoE 1b/A/AGO ++).

Fig. 4. Treatment of triple-negative meta-
static breast cancer independent of genom-
ic BRCA 1/2 mutation.
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Central Nervous System Metastases

Metastases to the central nervous system in breast cancer 
are of high clinical relevance since the incidence has in-
creased to more than 30% in high-risk groups, such as 
HER2-positive or triple-negative MBC patients [34]. De-
spite this high incidence, evidence for breast cancer-specif-
ic treatment approaches is very limited. Therefore, the 
AGO breast group encourages centers to participate in the 
German registry for breast cancer patients with brain me-
tastases, BMBC [35]. Local therapy is the treatment of 
choice. This can be performed either as whole-brain irra-
diation (WBRT) (LoE 2a/B/AGO +), stereotactic radiother-
apy (radiosurgery or fractionated stereotactic radiothera-
py), or as surgery (LoE 2b/B/AGO ++). In general, outcome 
is not improved by surgery compared with radiotherapy. 
The treatment strategy for patients with limited (1–3, in 
some studies also up to 4) brain metastases is not clearly 
defined. Indications for surgery could be histological veri-
fication or need for immediate decompression. After sur-
gery, radiotherapy of the resection area is recommended 
(LoE 1b/B/AGO ++) [36]. Adjuvant WBRT does not im-
prove overall survival despite better brain control. Decline 
in cognitive function was described to be more frequent 
with the addition of WBRT to stereotactic radiotherapy. 
Initial treatment with stereotactic radiotherapy and close 
monitoring is recommended to better preserve cognitive 
function in patients with newly diagnosed brain metastases 
(LoE 2b/B/AGO ++) [37] and should be even discussed in 
patients with multiple brain metastases in which WBRT is 
still standard of care. With the new radiation technique 
with conformal avoidance of the hippocampal region, pres-
ervation of memory possibly can be improved (LoE 2b/C/
AGO +/–) [38]. In the case of local recurrence in the brain, 
re-irradiation can be discussed (LoE 4/C/AGO +/–).

Systemic therapy in patients with brain metastases in 
addition to local therapy should be performed as for oth-
er metastatic sites. Actual systemic therapy might be con-
tinued if the patient has the first diagnosis of brain metas-
tases with stable extracranial disease (LoE 2c/C/AGO +). 

In patients with HER2-positive disease, HER2-direct-
ed therapy should be continued if remission of extracra-
nial disease is achieved. Up to now, no newly developed 
targeted therapy has been able to prove superiority over 
other cytotoxic agents in the brain. Tyrosine kinase in-
hibitors (e.g., ONT-380) and new chemotherapeutic op-
tions are being investigated in clinical trials.

Specific Sites of Metastases

Specific sites of breast cancer metastases are liver, lung, 
pleura, pericardium, peritoneum, bone marrow, or any 
soft tissue. Other rare localizations like adrenals, ovaries, 

uterus, stomach, colon, or placenta have also been report-
ed. However, in such rare cases, controlled trials are not 
feasible, and treatment options must be discussed on an 
individual basis.

Management of primary stage IV breast cancer 
should focus primarily on systemic therapy (LoE 2a/B/
AGO ++). Surgical treatment should be considered on 
an individual basis as it does not seem to influence over-
all survival [39]. Only in women with limited metastat-
ic disease and a good response to systemic treatment, 
surgical procedures at the primary sites as well as at the 
metastatic site should be considered (LoE 2b/C/AGO +) 
[40–42].

If surgery of the primary tumor is performed in the 
metastatic setting, local excision or mastectomy should 
be done resulting in free margins [43]. Axillary surgery is 
only indicated for bulky disease (LoE 5/D/AGO +/–). Lo-
cal radiotherapy of the primary tumor can be performed 
after local surgical treatment according to the indications 
of the adjuvant setting (LoE 3a/C/AGO +).

Systemic treatment of metastatic disease is the therapy 
of choice. Before treatment, metastases should be con-
firmed by histology, including evaluation of the hormone 
receptor and HER2 status. Discordance regarding theses 
markers may occur in up to 45% of patients and may have 
an impact on systemic treatment. If surgery for distant 
metastases is considered, good overall health, oligometas-
tasis, and a long time interval between primary treatment 
and the occurrence of metastases are favorable factors re-
garding an improved outcome. Resection of liver metas-
tases is a matter of debate. It may be considered only after 
histological verification if R0 resection is feasible, if no 
extrahepatic metastases are present, and if the tumor biol-
ogy shows an hormone receptor-positive breast cancer 
responding well to former systemic therapy with a long 
disease-free interval and ≤3 metastases (LoE 3a/B/AGO 
+/–) [44, 45]. In HER2-positive disease, the age should be 
< 50 years and the metastases smaller than 5 cm. In these 
individual cases, 5-year survival rates of 18–61% can be 
achieved [46–48]. However, case-control studies did not 
demonstrate a survival benefit by this approach in com-
parison to systemic treatment alone; therefore, treatment 
within clinical trials should be preferred [49, 50]. Other 
procedures like regional radiotherapy, stereotactic body 
radiosurgery with volumetric intensity-modulated arc 
therapy, thermoablation or chemoembolization are also 
possible options in individual cases (LoE 3b/C/AGO +/–) 
[51, 52].

For patients with lung metastases, the LoE for a cura-
tive approach is low, but some patients might benefit 
from a resection of metastases followed by appropriate 
systemic treatment [53, 54]. In accordance with the 
treatment of liver metastases, resection of lung metas-
tases should only be performed if R0 resection is feasi-
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ble and histological verification was done (fine-needle 
aspiration with computed tomography guidance or 
transbronchial needle aspiration) (LoE 3a/B/AGO +). 
The timing of any local intervention may be critical; re-
section before progression is associated with a better 
outcome.

About 10% of all breast cancer patients develop ma-
lignant pleural effusion (MPE). In almost 50% of MPE 
cases, it is the first sign of metastatic disease, resulting 
in dyspnea and reduced subjective well-being. It should 
be treated in symptomatic cases. To control MPE, tho-
racoscopy with talcum pleurodesis (LoE 1a/B/AGO +) 
or povidone-iodine (20 mL of a 10% solution) (LoE 
1b/B/AGO +), i.e., video-assisted thoracoscopy (LoE 
1b/B/AGO ++), or continuous pleural drainage with in-
dwelling pleural catheters (LoE/B/AGO ++) are options 
of choice. Some cohort studies and one small random-
ized trial demonstrated a higher efficacy and more ac-
tivities at 30 days in continuous drainage compared  
to pleurodesis [55–59]. More rarely, other sclerosing 
agents are used (bleomycin, doxycycline, and mitoxan-
trone) [60]. If the expected life span is limited, the less 
invasive procedure should be considered. Overall, 3% 
of breast cancer patients will suffer from malignant as-
cites. Management of ascites takes place in the context 
of palliative care and aims at improving the quality of 
life of these patients. Patients with symptomatic ascites 
should undergo drainage (LoE 4/D/AGO ++). Local an-
tibody therapy with catumaxomab remains not recom-
mended [61].

Malignant pericardial effusion and cardiac tamponade 
remain rare metastatic locations in patients with breast 
cancer. In symptomatic patients, drainage and pericar-
dial fenestration are probably the treatment options of 
choice (LoE 3b/B/AGO ++). For individual patients, vid-
eo-assisted thoracoscopy or ultrasound-guided puncture 
with instillation of bleomycin, cisplatin, mitomycin C,  
or mitoxantrone, or bevacizumab may be an alternative 
[62–64]. A retrospective analysis suggests benefit from 
the combination of systemic treatment and pericardial 
drainage (LoE 4/C/AGO ++) [65, 66]. It has been report-
ed that aggressive combination treatment regimens were 
effective, since most patients showed improved marrow 
function after chemotherapy, and prolonged survival 
could be possible. However, in most cases, well-tolerated 
single-agent intravenous weekly treatment (anthracy-
clines, paclitaxel) or oral capecitabine should be given in 
order to overcome myelosuppression without endanger-
ing the patient’s well-being (LoE 4/D/AGO ++). In HER2-
positive patients, anti-HER2 treatment should be added 
(LoE 4/D/AGO ++) [67, 68]. Although endocrine therapy 
may be feasible in some cases, the urgent need for remis-
sion in this life-threatening situation should be taken into 
account.

Breast Cancer – Supportive Care and Side Effect 
Management

Optimal side effect management and supportive care 
is a major contributor to the overall risk/benefit balance 
associated with oncological therapies. This chapter of the 
AGO recommendations details aspects that are particu-
larly relevant for treatment of breast cancer patients and 
is based on the most recent version of the S3 guidelines 
[9] and other international guidelines, such as ESMO, 
wherever available. 

Chemotherapy can lead to reactivation of hepatitis B 
in carriers [69]. Before the start of chemotherapy, screen-
ing for hepatitis B (HBsAG, anti-HBC) should therefore 
be performed in all patients (LoE 2c/B/AGO +). If one of 
the tests is positive, HBV DNA needs to be determined. 
In case of HBV DNA detection, virustatic therapy needs 
to be initiated (LoE 1b/A/AGO ++). 

For prevention of chemotherapy-induced alopecia, 
scalp cooling may be used (LoE 1b AGO +/–). A meta-
analysis reported a relative reduction of alopecia by 
43% (RR 0.57; 95% CI 0.45–0.72; p < 0.00001) [70]. 
Scalp metastases are quite rare (0.61%) and do occur 
even without scalp cooling (0.41%; difference p = 0.43) 
[71].

T-DM1 in the postneoadjuvant setting causes periph-
eral neuropathy (LoE 1b/A). Thus, in patients pretreated 
with taxanes, continuing measures for neuropathy pre-
vention, such as compression gloves (LoE 2b/B/AGO +) 
or tactile stimulation (LoE 5/D/AGO +), are very impor-
tant under subsequent T-DM1. 

Detailed and practical management information for 
new drugs, such as CDK4/6 inhibitors or immunothera-
py, can be found in the respective package inserts which 
are regularly updated.

Palliative Care

It is well accepted that MBC is incurable but treatable. 
Early introduction of palliative care concurrent with ac-
tive treatment is important to improve symptoms and 
quality of life. Furthermore, discussions about patient 
preferences at the end of life should begin early in the 
course of metastatic disease [12, 72].
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