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ARTICLE INFO ABSTRACT

Keywords: Studies conducted in perioperative settings have recently expanded the treatment options for early-stage oper-

Neoadjuvant able breast cancer. These studies have different inclusion criteria, however they are not entirely mutually

édju;_am . exclusive. It results that multiple treatment options may be available to the same patient, making the choice of
ombination

therapy a significant challenge. The concurrent or sequential administration of these therapies has been sug-
gested by expert panels or international guidelines. Yet combining therapeutic strategies that have been inde-
pendently tested can be problematic. It is possible that the same subset of patients benefits from each therapy
individually, meaning that combining them might offer no additional benefit. Moreover, the toxicity of those
combinations — short and long-term — has not been assessed in phase 3 trials. Whether these toxicities and dose
reductions offset gains is unknown. Here, we offer clinical scenario where this could happen, like combining
pembrolizumab plus olaparib in triple-negative breast cancer, or olaparib plus CDK4/6 inhibitors in hormone
receptor—positive disease. Although each therapy has shown efficacy in individual trials, the net gain of their
combined or sequential use in the peri-operative setting remains unproven in phase 3 trials. This dilemma ex-
tends well beyond breast cancer as a growing number of agents continue to be approved in neoadjuvant or
adjuvant space. A cautious evidence-driven approach is needed to ensure these strategies truly benefit patients.
This could have important policy implications, including regulatory enforcement for combination trials rather
than extrapolating from monotherapy data.

Breast-cancer
Drug regulation
Drug reimbursement

1. Introduction 2. An analogy

Several studies conducted in perioperative settings have recently
expanded the treatment options for early-stage operable breast cancer.
While these studies have different inclusion criteria, they are not
entirely mutually exclusive. As a result, multiple treatment options may
apply to the same patient, making the choice of therapy a significant
challenge.

The concurrent or sequential administration of these treatments has
been suggested, either by expert panels or international guidelines. We
highlight the dangers of combining therapeutic strategies that have been
independently tested. It is possible that the patients who benefit from
each of these treatments individually are the same — are sharing similar
characteristics. In such cases, combining the strategies would not pro-
vide any additional benefit. Moreover, the toxicity of those combina-
tions — short and long-term — has not been assessed in phase 3 trials.
Whether these toxicities and dose reductions offset gains is unknown.

To illustrate the clinical scenarios we describe later, consider the
analogy where a company tests an energy drink designed to improve
performance in a 5000-meter race. The clinical trial is properly con-
ducted and shows a benefit from the drink. A competitor introduces a
special energy gel, and again, individuals who take the gel perform
better on the 5000-m race than those who do not. A third company
creates an energy bar, and once more, participants consuming the bar
finish the 5000-m race faster than those without any supplement.

Now, we have three options to improve performance: an energy
drink, a gel, and an energy bar. Suppose someone decides to take all
three simultaneously: they experience stomach pain and lose the race.
This analogy mirrors the clinical scenario where different breast cancer
therapies tested independently are combined without evidence. The
result could be unnecessary toxicity without any additional benefit.

Importantly, this analogy is not intended to trivialize the seriousness
of a breast cancer diagnosis — having breast cancer is a life-changing
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event. Rather, the intent is to provide a directly understandable image
that highlights the potential intricacies at play when combining
therapies.

3. Case 1: pembrolizumab and olaparib in triple-negative breast
cancer

Let’s consider a 43-year-old patient with stage II, node-positive,
triple-negative breast cancer. This patient carries a germline BRCA1
mutation. She could be offered pembrolizumab in the neoadjuvant
phase, followed by adjuvant pembrolizumab, in addition to neoadjuvant
chemotherapy. This strategy was tested in the KEYNOTE-522 study,
which showed a benefit in event-free survival (EFS) and overall survival
[1].

The 18th St. Gallen conference brought together 71 breast cancer
experts from 27 countries [2]. When presented with this scenario, the
panelists were asked what they would recommend after surgery if re-
sidual disease was found, in addition to continuing pembrolizumab that
was initiated before surgery according to the KEYNOTE-522 trial?

Note: the presence of residual disease post-surgery would render this
patient eligible for one year of adjuvant olaparib. This is based on the
phase 3 OlympiA study, which showed a survival benefit compared to
placebo in patients with HER2-negative breast cancer, residual disease
at surgery for those receiving neoadjuvant therapy, and a germline
BRCA1 or BRCA2 mutation [3].

Astonishingly, 62 % of the voters recommended the concurrent use
of pembrolizumab and olaparib postoperatively. Additionally, 24 % of
the other panelists recommended administering both agents sequen-
tially. Overall, 86 % of the experts would have used both products,
either in combination or sequentially [2]. Other experts have considered
that this combination was a «reasonable option» [4]. Yet, again, such
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strategy was never tested in a phase 3 trial.

Safety data on the combination of anti-PD(L)1 therapy and olaparib
are available, with evaluations conducted from early-phase to phase III
studies [5,6]. However, cross-trial comparisons have limited value due
to differences in patient populations. The safety of such a strategy — both
short and long-term — in patients with early breast cancer in the adjuvant
setting remains untested in phase 3 trials, and therefore uncertain.

In the Figure, based on the 4-year and 5-year absolute survival
benefits observed in OlympiA and KEYNOTE-522, respectively [1,3], we
present different scenarios: one where the combination provides a net
survival benefit, another where there is no additional benefit, and a third
where the added toxicity and dose reduction lead to a decrease in sur-
vival. In all scenarios, the combination strategy results in increased
toxicity, and none of these scenarios have been tested in phase 3 trials.
Fig. 1

4. Case 2: olaparib and CDK4/6 inhibitors

Consider now a hormone receptor-positive, HER2-negative breast
cancer, and that the patient has residual disease upon surgery. Such
patients would be eligible for one year of olaparib in addition to stan-
dard of care. Indeed, while the OlympiA study included a minority of
hormone receptor-positive patients — around 18 % — the benefit was
demonstrated across the entire study population [7].

The same patient could also be potentially eligible for the addition of
adjuvant CDK4/6 inhibitors, such as abemaciclib or ribociclib, which
have now shown benefits in invasive disease-free survival (iDFS) with 2
and 3 years of treatment, respectively, in the MonarchE and NATALEE
trials [8,9].

Although sequential use has not been tested in phase 3 trials, inter-
national guidelines do not formally advise against it. For example, the
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Each circle represents a patient. The circles representing patients who did not benefit in terms of survival are smaller in size to enhance the readability of the graph.
*: the 5-year absolute survival benefit in KEYNOTE-522 was 4.9 and rounded to 5; the 4-year absolute in OlympiA was 3.4 and was rounded to 3.

Fig. 1. Theoretical Scenarios When Combining Independently Tested Perioperative Strategies. Legend: Each circle represents a patient. The circles representing
patients who did not benefit in terms of survival are smaller in size to enhance the readability of the graph. *: The 5-year absolute survival benefit in KEYNOTE-522
was 4.9 and rounded to 5; the 4-year absolute in OlympiA was 3.4 and was rounded to 3.
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National Comprehensive Cancer Network (NCCN) guidelines state: "In
patients eligible for both adjuvant olaparib and abemaciclib, the optimal
choice of therapy and sequencing remains unknown". In contrast, the
European Society of Medical Oncology explicitly advises against
combining these agents due to overlapping toxicities, but allows for
their sequential use, noting that "Olaparib and abemaciclib should not
be combined due to overlapping toxicities, but may be considered
sequentially, with olaparib first [V, A]."

5. Conclusion

Combining cancer drugs (either concurrently or sequentially) in the
adjuvant setting, based on studies where these drugs were tested in
isolation, assumes that the beneficial effects will add up. However, it is
plausible that this approach may result in none to minimal benefit if the
same patients are those benefiting from each strategy. The strategy to
use more drugs, resulting in more toxicity and higher costs, ultimately
does not automatically benefit patients. This holds particularly true in
settings where most patients do not directly benefit from additional
therapy such as the adjuvant setting. While a growing number of agents
continue to receive approval in this setting, a cautious evidence-driven
approach is needed to ensure that combination strategies provide
meaningful gain. This could have important policy implications, such as
encouraging regulatory bodies to mandate combination trials that
directly address those questions rather than relying on extrapolations
from monotherapy data.
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