
short review

memo (2018) 11:276–279
https://doi.org/10.1007/s12254-018-0450-9

ASCO 2018 highlights: metastatic breast cancer

Gabriel Rinnerthaler · Simon Peter Gampenrieder · Richard Greil

Received: 16 October 2018 / Accepted: 23 October 2018 / Published online: 20 November 2018
© The Author(s) 2018

Summary This article reviews the clinically most rele-
vant presentations at the American Society of Clinical
Oncology (ASCO) annual meeting 2018 on the topic of
metastatic breast cancer. In the randomized placebo-
controlled phase 3 trial MONALEESA-3, testing ribo-
ciclib vs. placebo in combination with fulvestrant
in postmenopausal women or men with hormone
receptor-positive (HR+) and HER2-negative (HER2–)
advanced breast cancer (ABC), an increase of median
progression-free survival (PFS) from 12.8 months
to 20.5 months by the addition of the CDK4/6 in-
hibitor was reported (HR 0.59; P>0.01). Taselisib,
an alpha specific PI3K inhibitor, was tested in com-
bination with fulvestrant in pretreated HR+/HER2–
ABC patients with PIK3CA mutations in the placebo-
controlled phase 3 trial SANDPIPER. PFS was signif-
icantly longer (7.4 months vs 5.4 months; HR 0.70,
P< 0.01) but severe adverse events were more fre-
quent (32% and 9%) in the taselisib group. In triple-
negative breast cancer, the AKT inhibitor capivasertib
(AZD5363) was combined with paclitaxel as first-
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line treatment in the placebo-controlled phase 2 trial
PAKT. In patients with altered PIK3CA, AKT1 or PTEN,
median PFS increased from 3.7 months to 9.3 months
(HR 0.30; two-sided P= 0.01). No treatment effect was
shown in the non-altered group. The most common
adverse events attributed to capivasertib were diar-
rhea, fatigue and stomatitis. Results of two phase I tri-
als of trastuzumab antibody-drug conjugates (ADCs)
indicated HER2 as a non-oncogenic surface target in
breast cancer patients expressing HER2.
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Review

As every year, the American Society of Clinical On-
cology (ASCO) annual meeting is a highlight in cancer
research. In this short review, the most important pre-
sentations from the field of metastatic breast cancer
will be highlighted and discussed.

Luminal breast cancer—targeting CDK 4/6

At this year’s ASCO meeting Dennis Slamon pre-
sented the primary results of the randomized phase 3
trial of the CDK4/6 inhibitor ribociclib or placebo
in combination with fulvestrant in postmenopausal
women or men with hormone receptor-positive (HR+)
and HER2-negative advanced breast cancer (ABC) [1,
2]. At least one prior endocrine treatment was al-
lowed. Patients receiving ribociclib had a longer me-
dian progression-free survival (PFS) of 20.5 months
compared to 12.8 months in the control group (HR
0.59; P>0.01). Furthermore, the overall response rate
(ORR) was higher in the investigational arm (32.4%
versus 21.5%). In the predefined PFS subgroup anal-
ysis, all subgroups were in favor for the CDK4/6
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inhibitor treatment. The toxicity profile was in line
with previously published trials investigating riboci-
clib. Grade 3/4 neutropenia was observed in 53% of
ribociclib treated patients compared to no patient in
the control group. The most common all-grade non-
hematologic adverse events occurring in more than
25% of patients were nausea (45% vs. 28%), fatigue
(32% vs. 33%), diarrhea (29% vs. 20%) and vomit-
ing (27% vs. 13%). Post baseline QT prolongation
(QTcF) of≥ 500ms was observed in 2% and <1% in the
ribociclib and placebo group, respectively.

Based on this finding, ribociclib combined with ful-
vestrant may be a new first- or second-line treatment
option for postmenopausal women with HR+/HER2–
advanced breast cancer.

Several potential mechanisms of resistance to
CDK4/6 inhibitors in pre-clinical studies have been
published, but the clinical implications of thesemech-
anisms are widely unknown. Nicholas Turner pre-
sented results from a substudy of the phase III trial
PALOMA 3 [3, 4]. In this randomized phase 3 trial pal-
bociclib and fulvestrant was compared with placebo
plus fulvestrant in pretreated postmenopausal women
with HR+/HER2- advanced breast cancer. In paired
samples of circulating tumor DNA (ctDNA) from base-
line and end-of-treatment acquired mutations were
investigated potentially leading to treatment resis-
tance. At least one acquired mutation was detected in
28% and 22% of patients in the ribociclib and placebo
group, respectively. In both treatment arms acquired
mutations in the catalytic subunit alpha of the phos-
phatidylinositol-3-kinase (PIK3CA; 7% palbociclib and
fulvestrant, 10% fulvestrant alone) and estrogen re-
ceptor 1 (ESR1; 15% palbociclib and fulvestrant, 9%
fulvestrant alone) were most common. Mutations in
RB1, the gene encoding the retinoblastoma protein,
were infrequent and were only detected in palboci-
clib treated patients (5%). The authors concluded
that a parallel evolution of resistance to fulvestrant
and CDK4/6 inhibitors evolves. These findings might
influence further treatment strategies for patients
resistant to CDK4/6 inhibition.

Luminal breast cancer—blocking the PI3K path-
way

One of the alternated key cancer pathway compo-
nents of luminal breast cancers are PIK3CA muta-
tions occurring in approximately 40% of patients [5,
6]. Several phosphatidylinositol-3-kinase (PI3K) in-
hibitors have been developed and clinically tested.
Buparlisib, a pan-class I PI3K inhibitor, in combina-
tion with fulvestrant has been investigated in two ran-
domized placebo-controlled phase 3 trials (BELLE-
2 and BELLE-3 trial) in pretreated postmenopausal
women with HR+/HER2– advanced breast cancer [7,
8]. In both trials PFS was significantly longer in the
buparlisib arm at the cost of a clinical meaningful in-
creased toxicity. The safety profile of buparlisib did

not support its further development in this setting.
At this year’s ASCO annual meeting José Baselga pre-
sented the primary analysis of the phase 3 trial SAND-
PIPER investigating taselisib, an alpha-specific PI3K
inhibitor, plus fulvestrant vs. placebo plus fulvestrant
in HR+/HER2– ABC patients with PIK3CA mutations
[9]. Enrolled patients had to be progressing or recur-
ring during or after an aromatase inhibitor treatment,
nomore than one chemotherapy for the advanced dis-
ease was allowed. The investigator-assessed median
PFS was significant longer in patients treated with
taselisib (7.4 months vs 5.4 months; HR 0.70, P< 0.01).
Grade 3/4 adverse events were more frequent in the
taselisib group occurring in 50% of patients versus
16% of patients in the control arm. Severe adverse
events were reported in 32% and 9% in the taselisib
and placebo group, respectively. The most frequent
adverse events were diarrhea (grade 3/4 12% vs <1%)
and hyperglycemia (grade 3/4 11% vs <1%). Because
of the modest PFS improvement at the cost of signifi-
cant toxicity, taselisib will not be further developed.

Triple-negative breast cancer—targeting altered
signaling pathways

The PI3K/AKT/mTOR pathway is frequently acti-
vated in TNBC. Clinical activity of the AKT inhibitor
ipatasertib in combination with paclitaxel has been
shown previously [10]. At ASCO 2018 Peter Schmid
presented the results of the randomized phase 2 PAKT
trial investigating capivasertib (AZD5363), a highly
selective oral small molecule AKT inhibitor, in combi-
nation with paclitaxel versus placebo plus paclitaxel
as first-line treatment for metastatic TNBC [11]. In
the AKT inhibitor group, the investigator-assessed
median PFS was numerically longer with 5.9 months
compared to 4.2 months in the placebo group (HR
0.74; two-sided P=0.11). The beneficial effect was
driven by patients with altered PIK3CA, AKT1 or
PTEN genes (20% of patients) with a median PFS of
9.3 vs 3.7 months (HR 0.30; two-sided P=0.01). No
treatment effect was observed in the group without
alterations in these three genes. The most common
adverse events attributed to capivasertib were diar-
rhea (all grades: 72% vs 27%, grad 3/4 13% vs 1%),
fatigue (all grades: 44% vs 26%, grad 3/4 4% vs 0%),
rash (all grades: 41% vs 16%, grad 3/4 4% vs 0%) and
stomatitis (all grades: 27% vs 14%, grad 3/4 2% vs
0%). Despite the clear efficacy of paclitaxel plus capi-
vasertib in the biomarker selected group, the toxicity
profile of capivasertib plus paclitaxel requires further
investigation of this treatment combination.

Triple negative breast cancer—immunotherapy

Breast cancer is a heterogeneous disease and factors
influencing the tumor-immune interaction vary be-
tween different molecular subtypes [12]. Several early
phase clinical trials investigated immune-checkpoint-
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inhibitor monotherapies in patients with metastatic
breast cancer and the most encouraging results were
observed in patients with metastatic TNBC when
treated in the first-line setting with an ORR of 23%
[13]. Several immunological anti-tumor effects have
also been proposed for standard treatments [14]. For
example, anthracyclines and γ-radiation can induce
immunogenic cell death, and taxanes, platin salts and
cyclophosphamide can deplete immune-suppressive
regulatory T-cells (Tregs). To increase the number of
patients benefiting from immunotherapy numerous
combination strategies are currently under clinical
investigation.

Marleen Kok presented the final stage I response
data and first translation results of the adaptive ran-
domized phase 2 TONIC trial of nivolumab after
an induction treatment in metastatic TNBC [15].
Up to three prior chemotherapy lines were allowed
and an accessible lesion for biopsy or radiation
had to be present. Using a non-comparative de-
sign, patients were randomized in 5 cohorts: con-
trol group (no induction), radiotherapy (3× 5Gy),
cyclophosphamide (2 weeks 50mg daily orally), cis-
platin (2× 40mg/m2 IV) or doxorubicin (2× 15mg IV).
The first dose nivolumab was administered after in-
duction period at week 2 and nivolumab treatment
was continued until progression, intolerable toxicity
or for 1 year. Blood samples and a biopsy was taken
at baseline, at week 2 and week 8. The best ORR was
observed in the doxorubicin (ORR 35%, N= 17) and
cisplatin group (ORR 23%, N= 13), while the response
was lower in the cyclophosphamide group (ORR 8%,
N= 12), the radiotherapy group (ORR 8%, N= 12) and
the control group with no induction treatment (ORR
17%, N= 12). In the first translational analysis, an
upregulation of pro-immunogenic signatures after
cisplatin and doxorubicin treatment were observed at
week 2 (post-induction) and week 8 (on nivolumab),
each compared to baseline. Furthermore, an increase
of T-cells and T-cell clonality was observed after a cis-
platin or doxorubicin induction phase. The authors
announced that the cohort with doxorubicin as an
immune induction will be expanded in phase 2 of the
trial and cisplatin might also be expanded in the near
future based on these encouraging results.

HER2-positive breast cancer—antibody-drug con-
jugates and pertuzumab

DS-8201a, an antibody-drug conjugate (ADC) of
trastuzumab and duroxtecan, a topoisomerase I in-
hibitor, was tested in a multiple cohorts phase 1 trial
including HER2-positive (N= 111) and HER2-low (im-
munohistochemistry 1+ or 2+ and in situ hybridiza-
tion negative; N= 34) breast cancer patients [16]. ORR
and disease control rate (DCR) were 55% and 94% in
the HER2-positive and 50% and 85% in the HER2-low
breast cancer cohorts, respectively. The most frequent
AEs were gastrointestinal or hematologic. Non-hema-

tologic AEs were generally of low grade. Five fatal
(5/241) events of interstitial lung disease and pneu-
monitis were observed in the entire study population
and these cases are under review by the adjudication
committee. Based on the promising antitumor activ-
ity, two phase 3 trials testing DS-8201a versus T-DM1
(clinicaltrials.gov identifier: NCT03529110) and ver-
sus physicians’ choice (NCT03523585) are currently
enrolling pretreated HER2-positive ABC patients.

SYD985, an ADC of trastuzumab and duocar-
mazine, an alkylating agent, was investigated in
a phase I expansion cohort study in heavily pre-
treated patients with HER2-positive or HER2-low
metastatic breast cancer. ORR was 33% in HER2-pos-
itive (N= 50), 27% in HER2-low/HR-positive (N= 32)
and 40% in HER2-low/HR-negative (TNBC, N= 17)
patients. The toxicity profile was manageable with
AEs mainly of a lower grade. Eye disorders, fatigue,
and nausea were the most common AEs. SYD985
is currently tested against treatment of physicians’
choice in a phase 3 trial (NCT03262935).

ZW25 a bispecific antibody binding simultaneously
two HER2 epitopes, the trastuzumab binding domain
ECD4 and the pertuzumab binding domain ECD2,
was investigated in heavily pretreated patients with
HER2 expressing cancers. In breast cancer patients
(N= 20) ORR was 33%. Despite one fatigue grade 3
all observed AEs were grade 1 or grade 2 in the entire
study population (N= 42) and infusion reactions were
the most common side effects.

In the randomized phase 3 trial PHEREXA the addi-
tion of pertuzumab to trastuzumab plus capecitabine
was investigated in HER2-positive metastatic breast
cancer patients progressing during or after a trastu-
zumab-based therapy. As previously reported, in the
dual HER2 blockade group, median PFS was not sta-
tistically significantly increased from 9.0 months to
11.1 months (HR 0.82; 95%CI 0.65–1.02; P= 0.07) [17].
In the final OS analysis, presented at ASCO 2018, me-
dian OS was increased from 28.1 months in the con-
trol group (N= 224) to 37.2 months in the pertuzumab
group (N= 228; HR 0.76, 95%CI 0.60–0.98) [18]. Due
to hierarchical testing, this was not statistically signif-
icant. Based on this trial results, T-DM1 remains the
second-line treatment standard. However, despite the
formal negative results of the PHEREXA trial, a clini-
cally relevant activity of trastuzumab plus pertuzumab
in pretreated patients can be assumed.

Conclusion

Results of clinical trials and translational research
projects presented at the ASCO annual meeting 2018
extend our knowledge of the treatment and biology
of metastatic breast cancer. Furthermore, one of
the presented studies will potentially influence our
daily clinical practice: based on the findings from
MONALEESA-3, ribociclib combined with fulvestrant
may be a new first- or second-line treatment op-
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tion for postmenopausal women with HR+/HER2–
advanced breast cancer.

Funding Open access funding provided by Paracelsus Medi-
cal University.

Conflict of interest G. Rinnerthaler declares the following
relations: Employment: none; Leadership: none; Stock or
other Ownership: none; Honoraria: none; Consul ng or Advi-
sory Role: Novartis, Pfizer; Speakers Bureau: Roche; Research
Funding: Roche; Patents, Royalties, Other Intellectual Prop-
erty: none; Expert Testimony: none; Travel, Accomoda ons,
Expenses: Novartis, Roche, Pfizer; Other Relationships: none.
S.P. Gampenrieder declares the following relations: Employ-
ment: none; Leadership: none; Stock or other Ownership:
none; Honoraria: none; Consulting or Advisory Role: No-
vartis, Pfizer; Speakers Bureau: Novartis, Roche; Research
Funding: Roche; Patents, Royal es, Other Intellectual Prop-
erty: none; Expert Testimony: none; Travel, Accomodations,
Expenses: Novartis, Roche, Pfizer, Daiichi Sankyo; Other
Relationships: none. R. Greil declares the following rela-
tions: Employment: none; Leadership: none; Stock or other
Ownership: none; Honoraria: Roche, Novartis; Consulting
or Advisory Role: Roche, Novartis; Speakers Bureau: none;
Research Funding: Roche, Novartis; Patents, Royalties, Other
Intellectual Property: none; Expert Testimony: none; Travel,
Accomodations, Expenses: Novartis, Roche; Other Relation-
ships: none.

Open Access This article is distributed under the terms of
the Creative Commons Attribution 4.0 International License
(http://creativecommons.org/licenses/by/4.0/), which per-
mits unrestricted use, distribution, and reproduction in any
medium, provided you give appropriate credit to the origi-
nal author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made.

References

1. SlamonDJ, et al. Phase III randomized study of Ribociclib
andFulvestrant inhormone receptor-positive, humanepi-
dermal growth factor receptor 2-negative advanced breast
cancer:MONALEESA-3. JClinOncol. 2018;36(24):2465–72.

2. Slamon DJ, et al. Ribociclib (RIB) + fulvestrant (FUL)
in postmenopausal women with hormone receptor-posi-
tive (HR+), HER2-negative (HER2-) advanced breast can-
cer (ABC): Results from MONALEESA-3. J Clin Oncol.
2018;36(15_suppl):1000–1000.

3. Turner NC, et al. Genetic landscape of resistance to
CDK4/6 inhibition in circulating tumor DNA (ctDNA)
analysis of the PALOMA3 trial of palbociclib and ful-
vestrant versus placebo and fulvestrant. J Clin Oncol.
2018;36(15_suppl):1001–1001.

4. TurnerNC,etal. Palbociclib inhormone-receptor-positive
advancedbreastcancer. NEngl JMed. 2015;373(3):209–19.

5. Ma CX, Reinert T, Chmielewska I, Ellis MJ. Mechanisms
of aromatase inhibitor resistance. Nat Rev Cancer.
2015;15(5):261–75.

6. Stephens PJ, et al. The landscape of cancer genes
and mutational processes in breast cancer. Nature.
2012;486(7403):400–4.

7. Di Leo A, et al. Buparlisib plus fulvestrant in post-
menopausal women with hormone-receptor-positive,
HER2-negative, advanced breast cancer progressing on or

after mTOR inhibition (BELLE-3): a randomised, double-
blind, placebo-controlled, phase 3 trial. Lancet Oncol.
2018;19(1):87–100.

8. Baselga J, et al. Buparlisib plus fulvestrant versus placebo
plus fulvestrant in postmenopausal, hormone receptor-
positive, HER2-negative, advanced breast cancer (BELLE-
2): a randomised,double-blind,placebo-controlled,phase
3trial. LancetOncol. 2017;18(7):904–16.

9. Baselga J, et al. Phase III study of taselisib (GDC-
0032) + fulvestrant (FULV) v FULV in patients (pts)
with estrogen receptor (ER)-positive, PIK3CA-mutant
(MUT), locally advanced or metastatic breast cancer
(MBC): primary analysis from SANDPIPER. J Clin Oncol.
2018;36(18_suppl):LBA1006–LBA1006.

10. KimSB,etal. Ipatasertibpluspaclitaxelversusplaceboplus
paclitaxelasfirst-linetherapyformetastatictriple-negative
breastcancer(LOTUS):amulticentre,randomised,double-
blind, placebo-controlled, phase 2 trial. Lancet Oncol.
2017;18(10):1360–72.

11. Schmid P, et al. AZD5363 plus paclitaxel versus placebo
plus paclitaxel as first-line therapy for metastatic triple-
negative breast cancer (PAKT): a randomised, double-
blind, placebo-controlled, phase II trial. J Clin Oncol.
2018;36(15_suppl):1007–1007.

12. Denkert C. The immunogenicity of breast cancer—mole-
cularsubtypesmatter. AnnOncol. 2014;25(8):1453–5.

13. Adams S, et al. Phase 2 study of pembrolizumab as first-
line therapy for PD-L1-positive metastatic triple-negative
breast cancer (mTNBC): preliminarydata fromKEYNOTE-
086cohortB. JClinOncol. 2017;35(15_suppl):1088–1088.

14. van Rooijen JM, Stutvoet TS, Schroder CP, de Vries EG. Im-
munotherapeutic options on the horizon in breast cancer
treatment. PharmacolTher. 2015;156:90–101.

15. Kok M, et al. Adaptive phase II randomized trial of
nivolumab after induction treatment in triple nega-
tive breast cancer (TONIC trial): final response data
stage I and first translational data. J Clin Oncol.
2018;36(15_suppl):1012–1012.

16. Hiroji I, et al. Trastuzumab deruxtecan (DS-8201a) in
subjects with HER2-expressing solid tumors: long-term
results of a large phase 1 study with multiple expansion
cohorts. JClinOncol. 2018;36(15_suppl):2501–2501.

17. Urruticoechea A, et al. Randomized phase III trial
of Trastuzumab plus Capecitabine with or without Per-
tuzumab in patients with human epidermal growth factor
receptor 2-positive metastatic breast cancer who experi-
enced disease progression during or after Trastuzumab-
basedtherapy. JClinOncol. 2017;35(26):3030–8.

18. UrruticoecheaA,etal. Finaloverall survival (OS)analysisof
PHEREXA: a randomized phase III trial of trastuzumab (H)
+capecitabine (X)±pertuzumab(P) inpatientswithHER2-
positive metastatic breast cancer (MBC) who experienced
disease progressionduringor after H-based therapy. J Clin
Oncol. 2018;36(15_suppl):1013–1013.

7For latest news from interna-
tional oncology congresses see: 
http://www.springermedizin.at/
memo-inoncology

K ASCO 2018 highlights: metastatic breast cancer 279

http://creativecommons.org/licenses/by/4.0/

	ASCO 2018 highlights: metastatic breast cancer
	Summary
	Review
	Luminal breast cancer—targeting CDK 4/6
	Luminal breast cancer—blocking the PI3K pathway
	Triple-negative breast cancer—targeting altered signaling pathways
	Triple negative breast cancer—immunotherapy
	HER2-positive breast cancer—antibody-drug conjugates and pertuzumab
	Conclusion
	References


