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Treatment-induced amenorrhoea for patients with HER2-positive
early breast cancer: does it matter?
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The long-term outcome of patients with HER2-positive
(HER2+) early breast cancer (EBC) has improved
dramatically since the introduction of HER2-targeted
therapies as part of the systemic standard of care (1-4).
Consequently, survivorship issues, such as treatment related
amenorrhoea (TRA) for younger patients, are increasingly
important considerations for their impact on quality of life
(QoL), however the prognostic implications of TRA remain
unknown. Current standard of care for these patients
involves a combination of chemotherapy and trastuzumab
since the publication of the pivotal BCIRG 006 study,
the HERA trial and the intergroup analysis of NCCTG
N9831 and NSABP B-31, while the addition of other
HER2-targeted agents, especially the monoclonal antibody
pertuzumab, is still debated (3-6).

The correlation between TRA and HER2-targeted
agents, including the monoclonal antibodies trastuzumab
and pertuzumab and the small molecule lapatinib, as well
as their impact on clinical outcomes, remain undefined.
In theory, a period of TRA might lead to the withdrawal
of hormone-induced stimulation of breast cancer cells,
a cessation of cell growth and ultimately tumour-cell
apoptosis and death, with resulting improvements in patient
outcomes. The biological and clinical impact of TRA is
expected to be higher on tumours that express hormone
receptors, i.e., oestrogen and/or progesterone receptors
positive (HR+) in addition to being classified as HER2-
positive. Whether TRA has any effect on the downstream
activities of HER2-associated intracellular molecular
pathways is unknown. Literature on this topic and directed
studies are lacking, and in their paper Lambertini and
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coll. attempt to assess the prognostic effect of TRA in a
retrospective unplanned analysis of prospectively collected
data from the Adjuvant Lapatinib and/or Trastuzumab
Treatment Optimization (ALTTO) study (6,7).

ALTTO was an open-label phase III randomised trial in
patients with HER2+ EBC in the adjuvant setting (6). Patients
were randomly assigned (1:1:1:1) to four treatment
groups, each of 1-year duration; trastuzumab (T) alone,
lapatinib (L) alone, sequential use of the 2 agents (T—L)
or both agents in combination (T+L). The L alone
arm was closed in 2011 at the first interim analysis due
to safety concerns and a lack of efficacy. The patients
involved were those with centrally confirmed HER2+
non-metastatic invasive breast cancer, with either node-
positive disease or tumour size >1 cm. 8,381 patients were
enrolled and over 2,000 patients randomised to each arm
in the study. In their study, Lambertini and coll. analysed
the prospectively collected data on TRA, defined as those
who at the 37-week visit did not meet the criteria for
premenopausal status (less than 6 months since the last
menstrual period, no prior bilateral ovariectomy, and not
on an oestrogen-replacement, or as biochemical evidence
of premenopausal status as per local guidelines) having
previously met the same criteria at the time they were
randomised in the study (7). Disease-free survival (DFS)
was the primary outcome measure of the ALTTO study,
with overall survival (OS) as a secondary endpoint.

The aim of the analysis conducted by Lambertini
and coll. was to describe TRA rates after chemotherapy
combined with trastuzumab and/or lapatinib, and to
evaluate the prognostic effect in terms of DFS and OS of its
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occurrence in premenopausal women with HR+ and HR-
HER2+ EBC. Given the lack of data and literature in this
area, and the sound rationale for this analysis, the Authors
of this study must be commended for their effort to assess
and report on TRA rates and their prognostic implications.
However, as ALTTO failed to meet its primary endpoint
of DFS and one of the arms was even closed at the first
interim analysis, among other limitations of the analysis
by Lambertini and coll., it is difficult to draw definitive
conclusions and while there are interesting and important
points raised and questions posed by the Authors’ findings,
the results described here should be taken with caution.
The rationale for relating TRA to the HER2-targeted
agents used in the study (T' & L) appears to be tenuous,
given their mechanisms of action, the role of the HER
family of proteins and the downstream pathways excessively
activated by HER2 overexpression. The Authors suggest
that the high rates of TRA seen across the four study arms
(2,047/2,844=72.0%) would indicate that these agents played
a role in TRA development. There was a small absolute
difference between the TRA rates across the four study arms;
T+L arm (523/706=74.1%), T alone arm (496/703=70.6%),
the L alone arm (505/691=73.1%) and the T—L arm
(523/744=70.3%). Dual agent use should result in some
difference in TRA if there is a true causative link, and here
we see that the highest rate of TRA (74.1%) is indeed seen in
the T+L arm. One could further argue that lapatinib is more
likely to cause TRA than trastuzumab (rates 73.1% vs. 70.6%,
respectively), given the +2.5% absolute difference between
these two arms, and that at the 37-week reassessment point
in the T—L arm (TRA rate: 70.3%), the impact of lapatinib
on TRA had not yet been seen. However, despite a total
of 2,844 patients, equivalently spread across the four study
arms, involved in the landmark analysis, the analysis did not
find a statistically significant difference of developing TRA
(P=0.64) and the differences observed among arms remain
purely numerical. The factors which did confer a statistically
significant risk of developing TRA in the multivariate analysis
were those entirely unrelated to HER2-targeted agents,
such as older age at diagnosis (adjusted OR: 2.84, 95% CI:
1.93-4.17, P<0.001), addition of taxanes to anthracycline-
based chemotherapy (adjusted OR: 1.92, 95% CI: 1.44-2.56,
P<0.001), administration of docetaxel, carboplatin, and
trastuzumab (T'CH) regimen (adjusted OR: 2.24, 95% CI:
1.18-4.27, P= 0.01), and use of adjuvant endocrine therapy
(adjusted OR: 2.84, 95% CI: 1.85-4.35, P<0.001). All these
factors have been previously associated with an increased risk

of TRA in EBC.
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TRA would seem to be particularly relevant to ER+
patients, particularly in the under-50 age group, who would
be mostly pre-menopausal at treatment initiation. In the
landmark population analysis (N=2,844) in this study, the
TRA cohort was found to have a statistically significant
interaction with ER status with regard to DFS (P, craction=
0.007) and OS (Piyeracion= 0.003). In HER2+ HR+ patients
(N=1,679), 6-year DFS rates were 86.6% uvs. 78% (adjusted
HR: 0.58, 95% CI: 0.45-0.76), and OS rates were 95.6%
versus 92.2% (adjusted HR: 0.63, 95% CI: 0.40-0.99) in
the TRA cohort versus the no-TRA cohort, respectively.
This difference was not seen in the HER2+ HR- patients
(N=1,183), for either DFS (adjusted HR: 0.92, 95% CI: 0.70—
1.20) or OS (adjusted HR: 1.03, 95% CI: 0.68-1.56). Notably
however, the baseline characteristics differed significantly
(P<0.001) between the distribution of HR+ (62.7% wvs.
47.7%) and HR- (37.4% wvs. 52.3%) patients between the
TRA cohort versus the no TRA cohort, respectively.

HER?2 protein overexpression has been considered
the predominant driver of oncogenesis in HER2+ breast
cancers since the early trastuzumab studies, leading to
some oncologists questioning the absolute importance of
hormone receptor status in this patient population (8).
Indeed, current treatment paradigms diverge based on
HER2 status, which overcomes the hormonal status in
EBC. In fact, even small-sized resected HER2+ tumours
should receive upfront chemotherapy (and trastuzumab)
regardless of HR status, with subsequent endocrine therapy
based on hormone receptor status. By contrast, for HER2
negative (HER2-), HR+ resected tumours of certain
dimensions the available recurrence scores (e.g., Oncotype
Dx®) are both prognostic and predictive, and many women
can avoid chemotherapy based on low risk scores (9).

Interestingly, the more recently published findings
from the intermediate risk group of the TAILORx study
demonstrated some benefit to chemotherapy in women
under the age of 50 (10). It is feasible that chemo-induced
TRA in this population may account for the findings seen
in the updated TAILORx study and this warrants further
assessment. This would correlate with the results of the
Suppression of Ovarian Function Trial (SOFT) highlighting
the benefits of ovarian suppression (11). In SOFT, the
8-year DFS rate was 78.9% with tamoxifen alone and
83.2% with tamoxifen plus ovarian suppression (P=0.009).
The 8-year OS rate was 91.5% with tamoxifen alone and
93.3% with tamoxifen plus ovarian suppression (P=0.01).
Interestingly, the women who remained premenopausal
after chemotherapy in SOFT, had lower OS rates at 85.1%
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and 89.4%, for tamoxifen alone and tamoxifen plus ovarian
suppression, respectively. And while both SOFT and
TAILORx excluded HER2+ patients, the results support
the idea that TRA impacts outcomes.

The impact of chemotherapy on the menstrual cycle
and the common side effect of TRA is well described, and
the effect of TRA on DFS and OS has also previously been
established, for instance, in the NSABP-30 study, where
amenorrhoea improved DFS (HR: 0.65, P<0.001) and OS
(HR: 0.72, P=0.04) regardless of the treatment regimen and
hormone receptor status (12,13). In the study by Lambertini
and coll., the timing of chemotherapy and T or L (sequential
versus concurrent) was a significant risk factor for the
development of TRA (odds ratio: 1.58, 95% CI: 1.34-1.86,
P<0.001), but was not significant in the univariate landmark
OS analysis (hazard ratio: 0.82, 95% CI: 0.62-1.10, P=0.19).
Timing of chemotherapy was therefore omitted from the
multivariate analysis on OS. Given the recent findings on
the impact of timing of trastuzumab on patients’ long-term
outcome, with a detrimental effect of the delayed initiation
of trastuzumab, it would have been interesting to see that
variable assessed in the multivariate analysis (14). There was
also a significantly younger cohort of patients in the no-
TRA cohort (median age: 38 vs. 45 years, P<0.001) in this
study which their better ovarian reserve likely accounts for.

Given the recent results of the NEOSPHERE and
APHINITY trials of pertuzumab plus trastuzumab, along
with the ALTTO and NeoALTTO results on lapatinib and
trastuzumab and the BETH study investigating the addition
of bevacizumab to trastuzumab, the timing of the study by
Lambertini ez /. is also relevant given the current debates
regarding dual- vs. single-agent HER2-blockade in EBC (4,6,15-
18). Gonadotoxicity and TRA is an important consideration
for these patients and assessments of TRA should be part of
further studies in this area. Retrospective analyses on TRA from
the datasets from these studies may be forthcoming but future
studies with novel anti-HER2 agents and combinations should
also include pre-planned analyses on TRA and its impact on
outcomes. A quicker and more cost-effective approach might
be a combined retrospective analysis from published studies in
the EBC setting, including those listed above, the findings from
which could prove very insightful.

As yet, despite the efforts of Lambertini and coll., there
is no evidence to suggest that HER2-targeted agents impact
significantly on TRA and while evidence is gathering that
TRA impacts outcomes of patients with HER2+ ER+ EBC,
this is not conclusive. In the study by Lambertini and coll.
there was a significant difference with regard to the treatment
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characteristics between the TRA and no-TRA cohorts,
particularly with regard to the timing (P<0.001) and type
(P<0.001) of chemotherapy. As we now know that earlier use
of trastuzumab is associated with improved outcomes (14),
the significantly higher rates of sequential chemotherapy
and HER2-targeted agents in the no-TRA cohort (60.4%,
vs. 43.3% in the TRA cohort, P<0.001) is a considerable
confounder. As trastuzumab should be commenced at
the earliest possible opportunity as standard of care, the
sequential design (non-trastuzumab containing chemotherapy
followed by trastuzumab or trastuzumab-containing
chemotherapy) is not applicable to the majority of current or
future patients and potentially confounded the results seen
here with regard to DFS and OS. Again, this would seem to
imply that any real benefit seen here is secondary to TRA in
itself and not to the different antd-HER?2 agents studied.

In summary, while this study by Lambertini et a/.
does provide some evidence that TRA may matter in the
treatment of HER2+ ER+ EBC, the absolute magnitude
of this effect, particularly with regard to the timing of
chemotherapy and the type of HER2-targeted agents used
as well as single versus dual anti-HER?2 therapy, needs to
be further assessed. This analysis is thought-provoking
and may be hypothesis-generating for future studies but
is not practice-changing and should not be considered as
conclusive. A combined analysis and/or a metanalysis of
the impact of TRA on outcomes in the recently published
adjuvant HER2-targeted agent trials is called for.
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