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Abstract
The Breast Committee of the Arbeitsgemeinschaft Gynakol-
ogische Onkologie (German Gynecological Oncology Group,
AGO) presents the 2022 update of the evidence-based rec-
ommendations for the diagnosis and treatment of patients
with locally advanced and metastatic breast cancer.

© 2022 S. Karger AG, Basel

Introduction

For the last 20 years, the Breast Committee of the Ar-
beitsgemeinschaft Gynikologische Onkologie (German
Gynecological Oncology Group, AGO) has been prepar-
ing and updating evidence-based recommendations for
the diagnosis and treatment of patients with early and
metastatic breast cancer (MBC). The AGO Breast Com-
mittee consists of gynecological oncologists specialized in
breast cancer (BC) and interdisciplinary members special-
ized in pathology, radiologic diagnostics, medical oncol-
ogy, and radiation oncology. This update has been per-
formed according to a documented rule-fixed algorithm
by thoroughly reviewing and scoring chapter by chapter
the recent publications for their scientific validity (Oxford
level of evidence [LoE], www.cebm.net) and clinical rele-
vance (AGO grades of recommendation; Table 1). Here
we present the 2022 update of diagnosis and treatment of
patients with locally advanced and MBC; the full version
of the updated slide set is available online as a PDF file in
both English and German [1]. Moreover, a special version
for patients is also available at www.ago-online.de.

Prognostic and Predictive Factors

Molecular pathology for the classification of BC sub-
types and prediction of targeted therapies is a key element
in personalized oncology. In MBC, there are four gene
mutations with therapeutical implications in routine
practice. Poly(ADP-ribose)-polymerase inhibitor (PAR-
Pi) monotherapy is effective in patients with a BRCA1/2
germline mutation (gBRCA1/2 mt) (LoE 1a/A/AGO++).
Recently, it was demonstrated for somatic mutations as
well. Although EMA approval is based on trial results
from germline mutation carriers only, in selected cases,
determination of BRCA status from tumor tissue is pos-
sible to evaluate potential sensitivity of tumor cells to-
ward poly(ADP-ribose)-polymerase inhibition.
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Table 1. AGO grades of recommendation

++  This investigation or therapeutic intervention is highly
beneficial for patients, can be recommended without
restrictions, and should be performed

+ This investigation or therapeutic intervention is limited 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
disadvantage for patients and might not be performed

- This investigation or therapeutic intervention is of clear
disadvantage for patients and should be avoided or
omitted in any case

Phosphatidylinositol-4,5-bisphosphate 3-kinase cata-
lytic subunit alpha (PIK3CA) mutations indicate re-
sponse to corresponding inhibitors such as alpelisib (LoE
1a/A/AGO++) [2]. PIK3CA is mutated in about 40% of
BC, predominantly of the luminal and HER2-enriched
type. Activating mutations of the estrogen receptor gene
ESR1 (LoE 2b/B/AGO+/-) occur in 15-40% of hormone-
treated BC patients, resulting in autocrine growth stimu-
lation and endocrine resistance against aromatase inhibi-
tors and tamoxifen but not fulvestrant [3].

Besides gene amplification and overexpression of the
human epidermal growth factor receptor 2 (HER2),
HER2 can gain transforming potential by activating gene
mutation within the kinase domain. This alteration is
particularly frequent in lobular cancer and results in ef-
fective growth blockade by tyrosine kinase inhibitors like
tucatinib, lapatinib, or neratinib (LoE 4/C/AGO+/-) [4].

Expression of programmed cell death ligand 1 (PD-
L1) by tumor-infiltrating leucocytes either in primary BC
or metastatic disease is predictive for a response to check-
point inhibitors such as atezolizumab or pembrolizumab
(LoE1b/B/AGO++). Regarding the rare subpopulation of
secretory BC, NTRK gene fusions detected in tumor tis-
sue are the targets for TRK inhibitors such aslarotrectinib
and entrectinib (LoE 2a/B/AGO+) [5].

Circulating tumor cells represent interesting new can-
didates for early response evaluation (LoE 1b/A/AGO-)
in the future but should not be used outside of a clinical
trial [6]. Targetable mutation, like ESR1 can be deter-
mined from circulating DNA in peripheral blood, but it
must be kept in mind that about 30% of metastasizing
tumors are “non-shedders” without detectable DNA de-
livery. Consequently, DNA analysis from primary tumors
(BRCA, PIK3CA) or metastases (ESR1, HER2) must be
preferred.
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At present, therapy-relevant mutational analysis for
actionable genomic alterations in MBC represents an area
of great interest. These new approaches include compan-
ion diagnostics for therapy options arising from other tu-
mor entities (e.g., BRAF, FGR1) and large panel gene
analysis to identify new treatment options in late line
therapy (LoE 3a/C/AGO+/-). Use of next generation se-
quencing tools should be limited to situations with Tier 1
and 2 treatment options suggesting variants of strong and
or potential clinical significance recommended by AMP,
ACMG, and ASCO/CAP [7].

Endocrine and Targeted Therapy in MBC

Women with hormone receptor (HR)-positive, HER2-
negative MBC represent the majority of BC patients. En-
docrine-based therapy should be considered first choice,
irrespective of menopausal status. Premenopausal wom-
en can be treated equally if they are concomitantly treated
with ovarian function suppression (mainly gonadotro-
pin-releasing hormone analogues).

Endocrine therapy should be combined with a cyclin-
dependent kinase 4/6 (CDK4/6) inhibitor. The evidence
concerning abemaciclib, palbociclib, and ribociclib has
been completed regarding a variety of patient popula-
tions according to therapy line, menopausal status, and
endocrine combination partners. Those combination
therapies are rated with LoE 1a/A/AGO++ for postmeno-
pausal patients and for premenopausal patients with LoE
1b/B/AGO++ (Ribociclib), LoE 3b/C/AGO+ (Palboci-
clib), and LoE 5/C/AGO+ (Abemaciclib) each in combi-
nation with aromatase inhibition and LoE 2b/B/AGO++
for all CDK 4/6 inhibitors in combination with fulves-
trant. All three drugs have been thoroughly investigated
in first and further therapy lines in endocrine-sensitive
and -resistant MBC and demonstrated a homogeneous
improvement of PFS. Thus, no subgroup could be identi-
fied neither by clinical nor by biomarkers that does not
benefit from using a CDK4/6 inhibitor in addition to ET.
An overall survival benefit has been reported in two first-
line studies, namely the MONALEESA-7 for premeno-
pausal patients [8] and the MONALEESA-2 trial for post-
menopausal patients [9] with a median survival benefit of
up to 1 year. Overall survival data from two other first-
line studies are still pending (i.e., the MONARCH-3 and
PALOMA-2 trials). In second-line therapy, an overall
survival benefit in association with CDK4/6 inhibitor
therapy was observed in the MONARCH-2 and the MO-
NALEESA-3 study.

Patients with HR-positive BC carrying a gBRCAmt
might be candidates for PARPis. Both confirmatory stud-
ies OlympiAD with olaparib (LoE 1b/A/AGO++) and
EMBRACA with talazoparib (LoE 1b/A/AGO++) includ-
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ed about 50% HR-positive BC and showed better progres-
sion-free survival compared to standard of care mono-
chemotherapies. Improved overall survival was observed
with olaparib only in first-line patients. In HR+/HER2
positive patients, endocrine treatment might be an option
in some cases. There are reassuring data about the use of
CDK 4/6 inhibitors also in this patient group in the
monarcHER trial [10]. CDK 4/6 inhibitors should only be
given in HER?2 positive patients in clinical trials (e.g., the
DETECT V trial).

Chemotherapy with or without Targeted Drugs in
MBC

In MBC, a good quality of life, as well as controlling
any signs and symptoms resulting in an improved gen-
eral health status, is important (A/AGO++). Mono che-
motherapy is the treatment of choice in slow progressing
disease or if secondary resistance to endocrine therapy
arises (LoE 1b/A/AGO++). In contrast, combination che-
motherapy is recommended in case of urgent remission
or visceral crisis according to the ABC-5 definition. In
MBC, treatment selection is based on ER and/or PR,
HER2-status, PD-L1-status, as well as mutation of BR-
CA-genes either in the primary tumor or in the metastat-
ic site (AGO++).

In TNBC patients with PD-L1 positive tumor disease
(CPS-score 210) and a therapy-free interval of more than
6 months, the combination of pembrolizumab with che-
motherapy is recommended (LoE 1b/B/AGO++). The
addition of atezolizumab to nab-paclitaxel has resulted in
a non-significant, though clinically relevant improve-
ment in OS. Therapy should be limited to this specific
combination therapy (LoE 1b/B/AGO+) [11, 12].

PARPi improved PFES in two trials (OlympiAD, EMB-
RACA) compared to any chemotherapy as “doctors’ best
choice” in HER2-negative MBC with gBRCA1/2 mt [13].
Thus, olaparib (LoE 1b/B/AGO++) or talazoparib (LoE
1b/B/AGO++) are treatment options in this setting. Fur-
thermore, olaparib showed activity in mTNBC with ei-
ther somatic BRCA (2b/B/AGO+/) or germline PALB2
(2b/B/AGO+/-) mutations [14].

Regarding the treatment of patients with HER2-posi-
tive advanced BC, it is evident that the classic recom-
mended sequence of taxane plus dual therapy in the first-
line setting followed by T-DM1 followed by lapatinib and
capecitabine can hardly be maintained for all patients, as
numerous patients have already received these therapies
in the (neo)-adjuvant or post-neoadjuvant situation and
several new therapy options are available. Accordingly,
diversified algorithms have become necessary.

In the first-line setting, dual therapy with 3-weekly
docetaxel (LoE 1b/A/AGO++) or weekly paclitaxel (LoE

Breast Care 2022;17:421-429
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Fig. 1. Treatment algorithm for metastatic HER2+ BC.

2b/B/AGO++) is recommended for patients with prima-
ry metastatic disease after adjuvant trastuzumab therapy
prior to a treatment-free interval (TFI) of >6 months. Last
year, the results of the DESTINY-Breast03 study compar-
ing T-DMI1 to trastuzumab deruxtecan (T-DXd) were
presented. PFS and OS were improved significantly with
HRs 0f 0.28 (95% CI: 0.22-0.37; p = 7.8 x 10-22) and 0.56
(95% CI: 0, 36-0.86; p = 0.007172), respectively [15].
Since T-DM1 was previously an approved option after
early progression (TFI <6 months), it is now being re-
placed by T-DXd (LoE 5/D/AGO+). After dual HER2-
targeted antibody-based therapy in the (neo)-adjuvant
and a TFI of >6-12 months, reinduction of dual blockade
(LoE 5/D/AGO++) and in case of a TFI of <6-12 months,
T-DXd are recommended (LoE 5/D/AGO+). If patients
have received both - the dual therapy and T-DM1 - in the
(neo-)adjuvant setting, besides the reinduction of the
dual therapy with a taxane (TFI >6-12 months) and T-
DXd, tucatinib in combination with capecitabine and
trastuzumab is also available according to the published
data from the HER2CLIMB study (LoE 5/D/AGO+) [16].

In second-line, therapy with T-DXd (LoE 1b/B/
AGO++) or tucatinib and trastuzumab with capecitabine
after prior therapy with T-DM1 (LoE 1b/B/AGO++) is
recommended. Several options are available for the third
and later lines. The combination of tucatinib with
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capecitabine and trastuzumab has the highest grade of
recommendation (LoE1b/B/AGO++). All treatment op-
tions are summarized in Figure 1.

Bone Metastasis

More than 65-70% of patients with advanced BC de-
velop skeletal metastasis (109). Bisphosphonates and de-
nosumab (Dmab) have been successfully used to reduce
hypercalcemia (LoE 1a/A/AGO++), skeletal events/com-
plications (LoE 1a/A/AGO++), bone pain (LoE la/A/
AGO++) and prolong bone pain-free survival (bisphos-
phonates: LoE 1a/A/AGO++; Dmab: LoE 1b/A/AGO++)
[17]. Based on a difference regarding the evidence for a
de-escalation of denosumab, pamidronate, and zoledron-
icacid (i.e., every 12 weeks rather than every 3-4 weeks),
de-escalation is only recommended in the case of zole-
dronate (LoE 1a/A/AGO++) but not in the case of the
other two bone-targeted agents (LoE 2b/B/AGO+/-)
[18]. Severe side effects must be considered and preven-
tion of osteonecrosis of the jaw should be performed
based on the ASORS (Supportive Mafinahmen in der
Onkologie, Rehabilitation und Sozialmedizin) evaluation
[19]. Planned sequential therapy with multiple bone-tar-
geted agents should be approached with caution based on

Thill et al.



higher osteonecrosis of the jaw rates (LoE 2b/B/AGO+/-)
[20]. In the case of spinal cord compression, treatment
should begin immediately (LoE 1¢/D/AGO++) and ste-
roids should be started at the first symptoms (LoE 2a/C/
AGO+) [21]. If radiotherapy is indicated, the choice of
regimen (1 x 8-10 Gy vs. multiple fractions) depends on
prognosis, performance status, and patient preference.

CNS Metastases

The cumulative incidence of brain metastases in MBC
increased from 10% to 40% due to the improvements in
diagnostic imaging and systemic therapy in the last two
decades [22]. A recent meta-analysis demonstrated a high
incidence among HER2-positive and triple-negative
MBC. The incidence per patient-year was 13% in each of
these subtypes.

Stereotactic radiation or resection followed by radia-
tion of the tumor bed (without whole-brain radiation) is
the preferred choice of treatment of single (up to 4 cm) or
oligo-brain metastases (<4 metastases) or 5-10 metasta-
ses with limited cumulative tumor volume (<15 mL) (LoE
1b/B/AGO++) [23]. Compared to whole brain radiation
(WBR), cognitive impairment is significantly reduced
without any difference in overall survival. WBR in com-
bination with supportive corticosteroid therapy is recom-
mended for multiple brain metastases (LoE la/A/
AGO++). WBR alone or in combination with boost irra-
diation should be reserved for patients in a poor general
condition or with an unfavorable prognosis (LoE 2b/B/
AGO+). There is increasing evidence to suggest that hip-
pocampus sparing irradiation preserves cognitive func-
tion without impairing the brain failure rate or survival if
prognosis is favorable (LoE 1b/B/AGO+).

A new chapter in this field is the differential assess-
ment of brain metastases. The definition of a “stable”
brain metastasis implies that there has been an interven-
tion before, e.g., whole brain radiation. Different clinical
trials used various time intervals after the conclusion of
this intervention and allowed for different comedication
like corticosteroids or anticonvulsants. Brain metastases
are considered “active” if they have recently progressed or
were newly diagnosed after an intervention but do not
require immediate local therapy or have never been pre-
treated but do not need immediate treatment as well [24].
The treatment plan must be put up in an interdisciplinary
team (LoE 5/D/AGO++). In the case of stable extracra-
nial metastases and parallel new lesions in the brain, the
current systemic therapy should be continued (LoE 2¢/C/
AGO+). Exclusive systemic treatment (chemotherapy +
targeted therapy) without local radiation is an option in
selected patients (LoE 3a/D/AGO+/-). In HER2-positive
MBC, tucatinib and T-DXd are recommended with an

AGO Recommendations for Metastatic
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equally high level of evidence (LoE 2b/B/AGO+). Based
on the efficacy of new treatment options and the old and
limited data on intrathecal therapy with methotrexate in
leptomeningeal disease, this option was downgraded to

LoE 2b/B/AGO+/-.

Specific Sites of Metastases

Systemic therapy remains the mainstay of primary
stage IV breast cancer (LoE 2a/B/AGO++). There has
been an ongoing debate about whether surgical removal
of the primary tumor improves survival. To date, results
of four randomized phase 3 trials have been reported [25-
28]. Only in one of these trials, early local therapy of the
primary breast tumor improved overall survival in pa-
tients with de novo metastatic disease after 10 years of
follow-up in a very selected group of patients (i.e., those
with HR+/HER2- BC of less than 55 years of age and
solitary bone-only metastasis) [28]. Despite better local
control, surgery did not improve quality of life [25, 27,
29]. In a prospective registry study (BOMET MF 14-01),
505 patients with de novo, bone-only MBC demonstrated
an improvement in 3-year OS in association with locore-
gional therapy of the primary tumor (in combination
with systemic therapy) compared to systemic therapy
alone [30]. Consequently, primary tumor removal in
stage IV BC is not recommended with the expectation of
survival improvement even in patients with bone-only
disease (LoE 1b/B/AGO+/-) [25-30]. Only patients with
limited or oligometastatic disease and a good response to
systemic treatment should be considered for surgical pro-
cedures and/or stereotactic treatment of the metastatic
sites (LoE 2b/C/AGO+).

AGO further acknowledges that the presence of contra-
lateral axillary nodal metastasis (CANM) requires particu-
lar therapeutic consideration. Even though CANM (in the
absence of a contralateral primary) as an initial diagnosis of
recurrent disease is considered stage 4 disease, subsequent
metachronous CANM after prior local therapy to the ipsi-
lateral axilla for early BC may be considered and treated as
a regional metastasis (due to altered lymphatic drainage)
with a potential for long survival or cure with a multidisci-
plinary approach [31, 32]. However, a second cancer of un-
known primary should always be excluded.

BC - Supportive Care and Side Effect Management

In view of all new agents and indications for early and
MBC, optimal side effect management and supportive care
are essential for therapeutic success. Before the start of
capecitabine therapy, dihydropyrimidin-dehydrogenase
deficiency testing needs to be performed, preferably DPYD

Breast Care 2022;17:421-429
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genotype testing (LoE 1a/A/AGO++). Even though DPYD
variants (heterozygous or homozygous) are rare with about
4.1%, therapy-associated morbidity and mortality (2.3% vs.
0.1% w/o DPYD variants) is increased in patients with di-
hydropyrimidin-dehydrogenase deficiency under therapy
with 5-fluoro-uracil and its derivates [33].

Two new antibody-drug conjugates have recently be-
come available in Germany: main toxicities of T-DXd are
interstitial lung disease (ILD), neutropenia, nausea, and
alopecia [34] and those of sacituzumab govitecan are (fe-
brile) neutropenia, leukopenia, anemia, diarrhea, nausea,
alopecia [35]. Neratinib is associated with high rates of G3
diarrhea; weekly dose escalation starting with 120 mg/
day, then 160 mg/day, and the full dose of 240 mg/day
after 2 weeks together with loperamide prophylaxis re-
duces G3 diarrhea substantially [36].

Abemaciclib is associated with an invasive disease-free
survival benefit in the curative setting based on the mo-
nachE results. Again, ILD is a rare side effect of CDK 4/6
inhibitor therapy; abemaciclib is associated with a 2.9%
incidence (all grades) with only 0.4% > G3 events [37]. In
monarchE, venous thrombotic events with abemacilib
were low with 2.3% of all grades (1.2% G3/4). The inci-
dence is about twice as high with tamoxifen than with an
AT as the endocrine backbone.

ILD requires proactive management according to
grade and causing agents. The diagnostic work-up should
start with chest CT once symptoms arise (LoE la/B/
AGO++). Corticosteroids (starting dose 0.5 mg/kg/day
prednisolone-equivalent) need to be commenced early
(LoE 1a/B/AGO++); recommendations for dose holds or
therapy discontinuations are detailed in the respective
product information.

Hepatitis B screening (HBsAG, anti-HBC, anti-HBs)
should be performed before the start of adjuvant chemo-
therapy (LoE 2¢/B/AGO+); chemotherapy does not need
to be interrupted in case of positive serology or reactiva-
tion [38]. Proactive and successful side effect management
requires a truly interprofessional approach by nursing
staff and physicians as well as thorough patient education.

Palliative Care

It is well accepted that MBC in an early phase is incur-
able but treatable. However, the late “palliative” phase
must be differentiated as the focus is set on end-of-life
care. Early introduction of palliative care concurrent with
active 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 [39-41].

It is very important to point out that with the recent
therapeutic progress with innovative and effective com-
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pounds, the patient goals are differing in each phase.
Meanwhile, we are in the position to prolong progres-
sion-free survival without increasing toxicity. The very
recent results of studies with CDK4/6 inhibitors, check-
point inhibitors, antibody-drug-conjugates, and PARPis
presented an overall survival benefit. With such com-
pounds, targeted and more individual treatment strate-
gies take center stage. Patient-reported outcome data are
crucial to estimate treatment success and course.
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