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PRO AND CON DISCUSSION

Anthracyclines in the treatment of patients with early breast cancer ®

THE CASE FOR ANTHRACYCLINES IN THE TREATMENT OF
EARLY BREAST CANCER (DR GUARNERI)

In the past decades, systemic treatment for early-stage
breast cancer (EBC) patients has undergone a profound
evolution, driven by the progressively improving knowledge
and understanding of breast tumor biology, with conse-
quent outcome improvement. In this context, chemo-
therapy still represents a cornerstone of EBC treatment
across different breast cancer (BC) subtypes. Once chemo-
therapy is considered, the next step is a careful risk—benefit
balance aiming at choosing which specific regimen to offer.
Within this framework, although anthracyclines have long
been one of the mainstays of the cytotoxic therapy, in the
last years their role has been challenged. Indeed, alongside
with the concerns regarding anthracycline-related toxicity,
the emergence of alternative active cytotoxic agents as well
as targeted strategies to be combined with has progres-
sively fueled the debate about de-escalating anthracyclines.

In order to properly and critically address this high-
priority clinical issue, the following questions need to be
answered:

Are the data supporting the use of anthracyclines no
longer appropriate in the contemporary landscape of EBC
treatment?

Are the data supporting chemotherapy de-escalation
solid enough to enable us to safely withhold anthracyclines?

Are concerns regarding anthracycline long-term safety
justified with cumulative doses reached with contemporary
regimens?

The answers are no. The 2012 Early Breast Cancer Tria-
lists’ Collaborative Group (EBCTCG) individual patient meta-
analysis’ has demonstrated that: (i) anthracycline-based
regimens are superior to no adjuvant chemotherapy; (ii)
anthracycline-based regimens are superior to chemo-
therapy regimens that contain neither anthracycline nor
taxane; (iii) anthracycline—taxane combination is superior
to anthracycline-based chemotherapy. The proportional risk
reductions are little affected by age, nodal status, and es-
trogen receptor (ER) status. These data cannot be ques-
tioned; however, the past decades have been marked by the
questioning of the actual indispensability of anthracyclines.
One of the first pieces of evidence in this regard comes
from the US-Oncology-9735 trial demonstrating survival
benefit with docetaxel-based (TCx4) over anthracycline-
based chemotherapy (ACx4) in unselected EBC patients.’
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However, the US-Oncology-9735 population was enriched
for lower-risk patients.

Even when restricting the field to the human epidermal
growth factor receptor 2 (HER2)-negative subgroup, avail-
able data do not support taxane-only as an equally effective
alternative to anthracycline—taxane chemotherapy. The
joint efficacy analysis of Anthracyclines in early Breast
Cancer (ABC) trials failed to formally demonstrate the non-
inferiority of six courses of taxane-based chemotherapy
over anthracycline—taxane combination. Rather, an
improvement of invasive disease-free survival (IDFS) was
demonstrated for the anthracycline-based combination.?
Similarly, a pooled analysis of ABC, West German Study
Plan B (WSG Plan B) and Hellenic Oncology Research Group
(HORG) trials was not able to prove the non-inferiority of
taxanes versus anthra-taxanes.” Closing credits, the most
recent update of the EBCTCG meta-analysis demonstrated a
15% proportional reduction and a 2.5% absolute reduction
at 10 vyears in the risk of invasive recurrence for
anthracycline—taxane combinations versus taxane-based
regimen, independently of ER and nodal status.’

HER2-positive EBC deserves a separate discussion. First-
generation adjuvant trials establishing trastuzumab as the
standard of care mostly included anthracycline—taxane
chemotherapy backbone.® The Breast Cancer International
Research Group 006 (BCIRG-006) trial provided the first
assumption of superimposable efficacy of sequential
anthracycline—taxane and taxane-only chemotherapy.’
However, the trial was not powered for a formal compari-
son, thus missing the opportunity to provide solid evidence
supporting the use of anthracycline-free chemotherapy in
combination with single HER2 blockade.

Aphinity and Katherine trials set new adjuvant standards
for high-risk patients: dual HER2 blockade with
trastuzumab—pertuzumab in the first case, and post-
operative trastuzumab emtansine (T-DM1) in patients
failing to achieve a pathologic complete response (pCR)
after standard neoadjuvant chemotherapy including tras-
tuzumab in the latter case.® Notably, ~77% of the pa-
tients in both trials have received anthracycline-based
chemotherapy. Just to complete the scenario, the Neo-
Sphere neoadjuvant trial, which firstly demonstrated the
efficacy of pertuzumab—trastuzumab in the neoadjuvant
setting, included four courses of post-operative anthracy-
cline-based chemotherapy.’® Two trials (TRAIN-2 and TRY-
PHAENA) specifically investigated whether the omission of
anthracycline from the neoadjuvant backbone of dual
HER2 blockade could provide a more favorable risk—
benefit ratio, providing evidence that this de-escalated
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approach does not seem to jeopardize the likelihood of
pCR; however, none of these trials was statistically pow-
ered to formally establish the non-inferiority of omitting
anthracycline.™™3 In addition, in both of them, the de-
escalated arm consisted of taxane + carboplatin, which
is not unanimously considered a ‘standard’ de-escalation
treatment; finally, the TRYPHAENA de-escalated arm, con-
taining docetaxel, was associated with an unexpectedly
high rate of non-cardiac toxicity, thus raising major con-
cerns regarding a possible implementation of such an
approach in clinical practice.

Therefore, unless clinically contraindicated,
anthracycline-based chemotherapy is still the standard, with
the exception of very-low-risk patients. Two single-arm
phase Il trials independently reported excellent survival
rates of low-risk HER2-positive EBC patients receiving
trastuzumab + taxane as adjuvant treatment, thus fueling
the enthusiasm for this de-escalated approach, enough to
build it up as the new adjuvant standard in HER2-positive
EBC patients with small tumors and node-negative dis-
ease.'*'® However, given the lack of a control standard arm,
results from these trials should be considered assumptive
rather than demonstrative.

A final consideration should be made for triple-negative
(TN) EBC patients treated in the neoadjuvant setting. Ac-
cording to the results of the Create-X trial, post-operative
capecitabine in patients with residual disease after stan-
dard neoadjuvant chemotherapy demonstrated survival
improvement, setting a new option for this particularly
poor-risk population.’® Not surprisingly, standard chemo-
therapy was represented by anthracycline—taxane combi-
nation in 95% of the cases. More recently, KEYNOTE-522
trial demonstrated a pCR and event-free survival (EFS)
advantage with the addition of pembrolizumab to standard
chemotherapy over chemotherapy alone, leading to the
approval of the first immune-checkpoint inhibitor in the
early disease setting.'” Again, the neoadjuvant chemo-
therapy backbone consisted of both taxane and anthracy-
cline, further solidifying the value of such standard
backbone in this clinical setting. Biological and clinical
background further reinforces the use of anthracyclines in
this particular context, to exploit the mechanisms of
anthracycline-induced immunogenic cell death.

Of course, safety is a critical issue, in particular in a
curative setting. The most feared anthracycline-related long-
term effects are represented by cardiotoxicity and leukemia,
the risk of both becoming concrete at cumulative doses
which, however, are far above those reached with modern
regimens. Indeed, sequential use of anthracycline and tax-
ane has been shown to be particularly effective allowing a
lower total dose of anthracyclines. The estimated risk of
congestive heart failure and acute myeloid leukemia (AML)
in a contemporary scenario is thus resized, and cardiac side-
effects can be further scaled down by improving upfront
patient selection, cardiac monitoring and preventive mea-
sures.'® Moreover, the last EBCTCG meta-analysis showed
no significant difference in death without recurrence and no
difference in deaths from cardiovascular disease or
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leukemia was observed. Of course, longer follow-up is
needed, but these data are reassuring.

THE CASE AGAINST ANTHRACYCLINES IN THE TREATMENT
OF EARLY BREAST CANCER (DR DE AZAMBUJA)

Anthracyclines in the (neo)adjuvant treatment of breast
cancer: why not to all patients?

Anthracycline-based chemotherapy has been the basis of
curative therapy for patients with early BC since the
1990s."° However, while review evidence supported the use
of anthracycline in the pre-taxane era,”® in the modern era
the issue of overtreatment in BC is being extensively
discussed.

Of note, anthracycline use is associated with the risk of
long-term toxicities, namely heart dysfunction or congestive
heart failure and AML or myelodysplastic syndrome (MDS).*
Hence, thanks to the availability of new effective therapies,
and to a deeper biological knowledge of BC heterogeneity,
with the possibility of better selection of patients according
to their risk of recurrence and death, the de-escalation of
anthracycline-containing regimens for selected patients is
gaining increasing interest in clinical trials.

Intriguingly, at the San Antonio Breast Cancer Symposium
(SABCS) 2021, the results of a patient-level meta-analysis
comparing taxane with anthracycline versus taxane without
anthracycline were presented. In all trials (n = 16, including
18 203 patients), a 15% proportional reduction and a 2.5%
[95% confidence interval (Cl) 0.9% to 4.2%] absolute
reduction at 10 years in the risk of invasive recurrence for
anthracycline + taxane versus taxane chemotherapy were
observed. Moreover, proportional reduction in recurrence
did not differ by ER or nodal status.

Despite these provocative results, it should be considered
that, as a matter of fact, in contemporary clinical practice,
there has been an increasing move toward anthracycline-
free regimens for selected patients.

Indeed, early-stage and less aggressive BCs are expected
to derive a smaller absolute benefit from adjuvant chemo-
therapy compared to those with larger or node-positive
tumors, or with more aggressive biology, and remain at
low risk for a recurrence of BC.>*** Thus, considering the
potential life-altering toxicities associated with anthracy-
clines, it should be questioned whether the use of anthra-
cyclines in these low-risk patients could potentially be
harming more than helping them.**

Recent study results have added much to the discussion
of de-escalating anthracycline-based chemotherapy in pa-
tients with early BC and are presented hereunder.

Which evidence we have according to breast cancer
subtypes?

Triple-negative breast cancer. Triple negative comprises
10%-15% of all BCs and remains a heterogeneous and
aggressive disease.””> In the lack of more attractive
chemotherapeutic options in the early setting, it seems
reasonable to use an anthracycline—taxane-based chemo-
therapy as first option, preferably given as neoadjuvant
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therapy.'® Recently, the addition of carboplatin and pem-
brolizumab to an anthracycline—taxane regimen has shown
to improve pCR and EFS."”"??’ At this moment, it is unlikely
that anthracycline-based chemotherapy will be removed for
this patient population, unless there are contraindications
for anthracyclines.

HER2-positive breast cancer. Unlike triple negative, patients
with HER2-positive BC, which comprises 15%-20% of all BCs,
have been successfully treated with non-anthracycline-
based chemotherapy and most efforts have focused on
the identification of the ideal anti-HER2 partner. Today,
patients with small (<2 cm) node-negative BC are treated
with adjuvant weekly paclitaxel for 12 cycles and 1 year of
trastuzumab, based on the long-term results of the Adju-
vant Paclitaxel and Trastuzumab (APT) trial.”® The 7-year
disease-free survival (DFS) was 93% (95% Cl 90.4% to
96.2%) with only four (1.0%) distant recurrences; 7-year
overall survival (0OS) was 95% (95% Cl 92.4% to 97.7%)
and 7-year recurrence-free interval (RFI) was 97.5% (95% ClI
95.9% to 99.1%).”°

The BCIRG-006 trial also tested a non-anthracycline
adjuvant regimen, consisting of docetaxel, carboplatin and
trastuzumab (TCH), for patients with early HER2-positive
BC. At the final analysis with a median follow-up of 10.3
years, DFS and OS were similar in the anthracycline (AC-TH)
and non-anthracycline (TCH) arms (10-year DFS 74.6%
versus 73.0%, and 10-year OS rates 85.9% and 83.3%, in AC-
TH and TCH arms, respectively), although they were not
powered for comparison. The TCH arm showed lower rate
of cardiac toxicity events (4 versus 21 cases of symptomatic
congestive heart failure) and of leukemia (1 versus 7 cases).
In terms of left ventricular ejection fraction (LVEF) decline
>10%, 97 patients treated in the TCH arm experienced this
event compared to 206 patients in the AC-TH arm (P <
0.0001).%°

Notably, when moving to the neoadjuvant setting, these
observations remained consistent. In the TRYPHAENA trial,
a docetaxel—carboplatin-based neoadjuvant chemotherapy
showed similar pCR and DFS rates compared with an
anthracycline-based regimen, when added to dual HER2
blockade with trastuzumab and pertuzumab.*®

More recently, the TRAIN-2 study demonstrated similar
pCR rates and EFS between anthracycline and non-
anthracycline regimens (pCR 67% versus 68%, P = 0.75,
and 3-year EFS 92.7% versus 93.6%, respectively). However,
the relatively small sample size (n = 438) and the under-
representation of N2-3 tumors (n = 67) should be
acknowledged. The anthracycline-based arm had more LVEF
declines of >10% from baseline to <50% (7.7% versus
3.2%, respectively, P = 0.044). Two patients treated with
anthracyclines developed acute leukemia.*°

Research efforts are being made to de-escalate chemo-
therapy in HER2-positive early BC. In the West German
Study Group - Adjuvant Dynamic marker- Adjusted
Personalized Therapy (WSG-ADAPT) trial phase Il trial, pa-
tients with hormone receptor (HR)-negative, HER2-positive
early BC showed an excellent pCR rate of 90% after
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de-escalated neoadjuvant chemotherapy with 12-week
paclitaxel, pertuzumab and trastuzumab, and pCR was
strongly associated with survival outcomes.>* The Pacli-
taxel/Trastuzumab/Pertuzumab in  HER2-Positive  BC
(DAPHNE) trial is a single-arm pilot trial aimed to determine
the feasibility of de-escalated adjuvant therapy (with tras-
tuzumab/pertuzumab only) in patients with pCR following
neoadjuvant paclitaxel, trastuzumab and pertuzumab.*?
Preliminary data showed a promising overall pCR rate of
55% (51/93 patients).*” The long-term efficacy of this
approach will be assessed in the ongoing COMprehensive
use of Pathologic response ASSessment to optimize therapy
in HER2 positive breast cancer (CompassHER2)-pCR trial
(NCT04266249).

Taken together, all the above-mentioned information
justifies the most recent National Comprehensive Cancer
Network (NCCN) guidelines that removed anthracycline-
based chemotherapy from the list of preferred options,
stating that this regimen could be considered useful only in
certain circumstances.>?

Thus, the choice of an anthracycline-containing regimen
should be discussed based on the potential risks and
benefit expected for each specific patient, considering that
higher benefit is expected in patients with higher-stage
tumors (e.g. T3-4 or >N2 disease), which is an underrep-
resented population in clinical trials. This restricted indica-
tion would reduce the incidence of cardiac toxicity
associated with the combination of chemotherapy and anti-
HER2 agents.

Hormone receptor-positive, HER2-negative breast cancers.
In HR-positive, HER2-negative BCs, which comprise ~70%
of all BCs, there is increasing evidence toward de-escalating
chemotherapy and optimizing endocrine therapy, thanks to
the availability of genomic signatures able to stratify pa-
tients according to their risk of recurrence.®*

In patients with HER2-negative disease candidate to
curative chemotherapy, the docetaxel—cyclophosphamide
combination has been identified as one of the preferred
regimens.>® However, clinical trials comparing this combi-
nation with standard anthracycline and taxane-based
sequential regimen in HER2-negative BC have produced
mixed results thus far.

In a series of three adjuvant trials, docetaxel—
cyclophosphamide was proven inferior to a combination
of anthracyclines and taxanes in patients with HER2-
negative, operable BC.> More recently, a phase Ill ran-
domized trial demonstrated the non-inferiority of an
anthracycline-free regimen (i.e. six cycles of docetaxel—
cyclophosphamide) to standard anthracycline and taxane-
based regimen (i.e. epirubicin and cyclophosphamide for 4
cycles followed by paclitaxel for 12 weeks) for operable
patients with high-risk HER2-negative BC.*

The Microarray in Node-Negative and 1 to 3 Positive
Lymph Node Disease May Avoid Chemotherapy (EORTC
10041/BIG 3-04 MINDACT) study added another piece to
this complex puzzle. In MINDACT, a phase Ill trial aimed to
test whether patients with high clinical risk (i.e. T1-3 and



0 or 1-3 positive lymph nodes) and low genomic risk could
avoid chemotherapy, similar DFS and OS between non-
anthracycline- and anthracycline-based regimens were
observed (5-year DFS 90.7% versus 88.8%, P = 0.26, and 5-
year OS 96.3% versus 96.2%, P = 0.72, respectively). Of
note, the trial was not powered to demonstrate the supe-
riority of a given chemotherapy regimen.*®

In the Trial Assigning Individualized Options for Treat-
ment (TAILORx), a randomized trial aimed to demonstrate
the non-inferiority of endocrine therapy alone versus the
combination of chemo and endocrine therapy in patients
with a recurrence score of 11-25 based on a 21-gene BC
assay,’’ most patients randomized to the chemoendocrine
arm received docetaxel—cyclophosphamide (n = 589, 42%).
Similar IDFS and OS were observed with different chemo-
therapy regimens (5-year IDFS: 88.1%, 87.4%, 88.6% and
5-year OS: 95.8%, 96.7%, 97.2%, in patients receiving
docetaxel—cyclophosphamide, anthracycline without a tax-
ane and anthracycline plus a taxane, respectively).*® Again,
the trial was not powered to demonstrate differences be-
tween chemotherapy regimens, and these data should be
considered only as exploratory.

Consistent with the available evidence, a retrospective
real-world analysis including 17788 patients with HR-
positive, HER2-negative early BC candidate to receive
chemotherapy based on a 21-gene assay showed that
anthracyclines are prescribed more often to younger pa-
tients, with higher-stage tumors and with higher 21-gene
recurrence scores, suggesting the tendency in clinical
practice of avoiding the potential serious complications
associated with anthracycline treatment in patients least
likely to receive benefit.>

In conclusion, although anthracycline-based chemo-
therapy regimens have become standard in the (neo)adju-
vant setting since the 1990s, its unselective use in the
modern era is being increasingly questioned, due to
the small magnitude of benefit in some subgroups and the
associated unfavorable risk—benefit ratio. Most patients
with HER2-positive or HR-positive/HER2-negative BCs
candidate to (neo)adjuvant chemotherapy may benefit from
a non-anthracycline-based regimen. The use of anthracy-
clines should be restricted to patients with a very high risk
of recurrence (i.e. T3-4 or >N2 disease, or with high bio-
logical aggressiveness), who are still underrepresented in
clinical trials. This strategy would reduce the risk of long-
term toxicities, namely cardiotoxicity and hematologic
malignancies.

REBUTTAL OF THE CASE AGAINST ANTHRACYCLINES IN
THE TREATMENT OF EARLY BREAST CANCER

Having endorsed anthracyclines as standard component of
chemotherapy for TN breast cancer (TNBC), let’s focus on
HER2-positive and HR-positive/HER2-negative subsets.

We already agreed that adjuvant weekly paclitaxel + 1
year of trastuzumab on the basis of the APT trial data can
be an option for HER2-positive low-risk patients.™
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However, here is a matter of reducing the burden of
chemotherapy, relying on the synergistic effect of trastu-
zumab. And, if we want to be picky, given the Cl associated
with the 93% 7-year DFS rate of the APT trial, we cannot
rule out a remarkably lower DFS benefit, down to 90.4%.
Moreover, in the Adjuvant Trastuzumab Emtansine Versus
Paclitaxel in Combination With Trastuzumab for Stage |
HER2-Positive Breast Cancer (ATEMPT) trial, the same
schema of the APT trial produced a 3-year RFI of 94.3%
(with the lower limit of the 95% Cl of 89.9%); when at 3
years, the APT trial reported an IDFS of 98.7%. But these are
the limits of single-arm trials. Regarding BCIRG-006, at 5
years, a 3% advantage in IDFS for the anthracycline-
containing arm was reported. In the Aphinity trial, which
set the combination of pertuzumab—trastuzumab as the
new adjuvant standard regimen for high-risk patients, a
2.8% absolute difference at 6 years was reported. Of course,
it is just a matter of how you look at the data.

Turning now to the neoadjuvant setting, | agree on the
fact that available evidence overall suggests a possible more
favorable risk—benefit ratio in favor of omitting anthracy-
cline from the neoadjuvant backbone for HER-positive BC
patients also receiving dual HER2 blockade.'*™® However,
again, (i) these trials did not formally demonstrate the non-
inferiority of such de-escalated approach; (ii) carboplatin +
paclitaxel does not represent an unanimously recognized
standard ‘de-escalated’ arm; (iii) in anthracycline-containing
arms, rate of symptomatic LVEF decline was generally very
low, against the not-so-reassuring rates of non-cardiac
events observed within the taxane-based arms, especially
with docetaxel.

For these reasons, | would consider de-escalating
anthracyclines only in selected cases at very low risk.

For the luminal subset, the situation is more complicated.
Indeed, we currently lack solid evidence that could assist in
the selection of patients for whom anthracycline may be
safely omitted. In this context, as highlighted, phase llI
randomized clinical trials demonstrating the clinical utility of
molecularly stratifying patients to identify those for whom
chemotherapy can be confidently spared®”*>*? provided us
with intriguing considerations indirectly challenging the role
of anthracycline in this clinical setting. However, none of
those trials was powered to formally make comparisons
across different regimens. Taken together, available evi-
dence still supports anthracycline + taxane-based chemo-
therapy as the standard, and based on this, whenever
chemotherapy is offered to a patient with HR-positive/
HER2-negative BC, should not the question be: why would
we offer an anthracycline-containing regimen; but rather,
why wouldn’t we?

REBUTTAL OF THE CASE FOR ANTHRACYCLINES IN THE
TREATMENT OF EARLY BREAST CANCER

While my colleague is correct in detailing the data on the
efficacy of anthracycline—taxane-based chemotherapy in
patients with early BC, a few considerations have to be
taken into account:
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e Most of the practice-changing treatments come indeed
from randomized superiority phase lll trials. However,
in HER2-positive disease, a phase I, single-arm, non-infe-
riority trial**?® was able to de-escalate therapy in pa-
tients with small node-negative HER2-positive early BC,
and today, all international guidelines recommend 12
weeks of paclitaxel 4+ 1 year of trastuzumab for these pa-
tients. This was a safe removal of anthracyclines.
Another phase Il non-inferiority study also demonstrated
that T-DM1 could be used in small node-negative HER2-
positive tumors,*® thus de-escalating anthracyclines.
However, this approach is considered only in selected
cases.

Phase Ill non-inferiority trials may not answer all the
questions, as was the case for short durations of trastu-
zumab in the early setting.***’

A very recent pooled analysis of Plan B and Success C tri-
als containing almost 6000 patients showed that anthra-
cycline may not be required in most of the patients with
intermediate- or high-risk HER2-negative early BC (no
difference in DFS or OS) with the exception of lobular
or pN2/pN3 tumors. In addition, adverse events were
significantly higher with anthracycline-based regimens
(76.3% versus 70.1%, P < 0.001).”*

A recent Surveillance, Epidemiology, and End Results
(SEER) database publication including patients aged
>66 years with node-negative TNBC compared patients
receiving taxane-based (n = 420) versus anthracy-
cline—taxane-based chemotherapy (n = 275), and
showed inferior 3-year OS and cancer-specific survival
(CSS) for anthracycline—taxane chemotherapy. The use
of chemotherapy in general improved OS and CCS. How-
ever, the 3-year CSS was 93.7% with taxane compared to
89.8% (P = 0.048) for anthracycline—taxane. Similarly,
3-year OS was 91.0% for taxane and 86.4% for
anthracycline—taxane chemotherapy (P = 0.032).*

| do agree with Dr Guarneri that most patients with TNBC
will continue to receive anthracycline-based chemotherapy.
However, subtypes such as HER2-positive or luminal BCs may
not require an anthracycline-based chemotherapy, except for
those with an important tumor burden. In HER2-positive
disease, anthracyclines are no longer the preferred regimen
in international guidelines (e.g. NCCN 2022).** In HER2-
negative disease, taxane-based chemotherapy is one of the
preferred regimens as well and remains a valuable thera-
peutic option for patients.

In terms of secondary hematologic diseases, among 92
110 older patients, adjuvant chemotherapy was associated
with a small but significant increase in the risk of AML and
MDS, especially with regimens that included anthracyclines
(overall rates per 1000 person-years were 0.65 for AML and
1.56 for MDS). To confirm the safety of taxane-based regimen
in terms of hematologic malignancies, longer follow-up is
required.”® Regarding cardiac safety, anthracycline-based
chemotherapy confers more cardiac events compared to
patients treated with taxane-based regimens.**
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To conclude, anthracycline-based chemotherapy still has
its indication for selected patients with BC, but certainly not
for all patients. The choice of type of chemotherapy should
take into account the risk of relapse, patients’ risk factors
and patients’ preferences.
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