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Driving the discussion about the greater propensity for doing
better with neoadjuvant chemotherapy for non-small cell lung
cancer
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One of the most challenging aspects of care in non-small
cell lung cancer (NSCLC) is determining the optimal
multimodal strategy to fight advanced disease at the time
of presentation. The barrage of chemotherapy, radiation,
surgery, and now immunotherapy may be beginning to
mitigate the impact of locoregionally advanced disease on
patient outcomes in NSCLC. In their important study
“Outcomes after neoadjuvant or adjuvant chemotherapy
for ¢T2-4N0-1 non-small cell lung cancer: a propensity-
matched analysis” in The Fournal of Thoracic and
Cardiovascular Surgery Brandt et 4l. aimed to determine the
impact of neoadjuvant chemotherapy (NC) versus adjuvant
chemotherapy (AC) on patient outcomes for ¢T2-4N0-1
NSCLC (1).

The current National Comprehensive Cancer Network
(NCCN) Guidelines for ¢T2-4N0-1 NSCLC include
complete surgical resection followed by AC; however,
NC followed by surgical resection can be considered
as an alternative strategy (2). As the authors point out,
these recommendations reflect data showing that surgery
followed by AC have improved overall survival (OS)
compared to surgery alone in phase III randomized clinical
trials and a pooled analysis (3-5). There are limited phase
IIT head-to-head comparisons of NC followed by surgery
versus surgery followed by AC versus surgery alone in
advanced stage disease, most notably the NATCH trial (6).
In this clinical trial, the investigators found no difference
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in disease-free survival (DFS). The study cohort was
comprised of a large proportion of patients with early
stage disease. When performing a subgroup analysis of
patients with higher stage lesions, those patients with
clinical stage II (T3N1) disease were, in fact, observed to
benefit from chemotherapy, regardless of its preoperative or
postoperative administration (6).

In their study, Brandt ez 4/. explored the issue of
whether either NC or AC is better for patients with
c¢I24N01 disease through a propensity-matched analysis.
Their primary outcome was DFS, and their secondary
outcomes were OS and chemotherapy regimen compliance.
They performed a retrospective analysis of 330 patients
with ¢T24N01 NSCLC over a 15-year period at their
single tertiary care institution. Propensity-matching was
performed resulting in 92 matched pairs with an absolute
standardized mean difference (ASMD) <0.1 for each
matched variable, confirming a good quality match. There
was no difference between the NC and AC groups with
respect to their primary outcome of DFS and one of their
secondary outcomes, OS. However, NC was better tolerated,
with patients completing more full cycles of chemotherapy
with fewer severe side effects when compared to those
receiving AC. While no direct improvement in patient
outcomes was demonstrated, the authors’ study highlighted
several unique aspects and important issues.

Among the many strong elements to their study, the fact
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Figure 1 A hypothetical model demonstrating the impact of variable compliance associated with timing of systemic chemotherapy

administration. Based upon the propensity-matched data, 13-15% of patients with ¢T24N01 will not receive the benefit of chemotherapy if

it is administered postoperatively. (A) Demonstrates the differences in chemotherapy compliance between the NC and AC cohorts according

to the propensity-matched numbers reported; (B) demonstrates the increased number of patients unable to undergo chemotherapy when

all patients previously undergoing NC are relegated to the AC cohort in a hypothetical model that uses the same proportions as the

AC group in the propensity-matched cohort applied to the entire unmatched cohort. In this hypothetical model using the entire cohort

of 330 patients, an additional 31 patients would not undergo systemic therapy if AC was the only option; whereas, this difference was

16 patients between the propensity-matched cohorts. NC, neoadjuvant chemotherapy; AC, adjuvant chemotherapy.

that their study cohort was comprised of a unique group of
patients who were deemed to have locoregionally advanced
disease without mediastinal lymph node involvement is
very important. This group is often clustered with other
locoregionally advanced cohorts that for many reasons
may represent a different biologic form of disease. In point
of fact, by virtue of their categorization into the larger
group of patients with locoregionally advanced disease,
the standards for therapy that may apply to the latter may
not specifically apply to them, the former. Others have
attempted to demonstrate this as well (7,8). Simply put,
their findings pertaining to the sequence of chemotherapy
relative to surgery corroborate the notion that staging alone
should not drive therapy.

By using a propensity-matched analysis, they limited
bias and minimized confounding elements. Although,
prospective, randomized clinical trials are a goal standard,
developing a clinical trial to address the issues the authors
have raised would be limited by challenges in accruing an
adequate number of patients to achieve sufficient power
to detect clinical differences. More importantly though as
their own data suggests, there would be a true danger in
not offering some form of chemotherapy to patients who
would truly benefit from it. Perhaps another way to impart
the strength of the study by Brandt and colleagues is to
consider a hypothetical scenario in which the unmatched
cohort is relegated to undergo AC. In the propensity-
matched analysis, the AC arm received 13-15% fewer
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doses and cycles of chemotherapy than the NC arm
(Figure I). This percentage translated into a maximum
of 6 and 21 patients who would fail to receive adequate
systemic therapy in the NC and AC arms, respectively. In a
hypothetical scenario of their entire cohort of 330 patients,
if the 142 unmatched NC patients were now to undergo
AC, and the same distribution of patients who would not
undergo AC is applied, 31 additional patients would fail to
receive adequate systemic therapy. Given the substantial
evidence demonstrating that chemotherapy associated
with surgery is better than surgery alone in patients with
advanced disease (3,5,9-15), potentially depriving any
patient in this cohort of chemotherapy would not meet a
necessary standard.

Innumerable clinical trials in lung cancer as well as other
malignancies have employed the Response Evaluation
Criteria in Solid Tumors (RECIST) criteria based on
computed tomography (CT) and positron emission
tomography (PET) imaging to allow or disallow progression
to surgical therapy following NC. The determination of
its utility beyond this role, such as in predicting survival
outcomes in the context of NC, is an area that has been
underappreciated. This oversight may be rooted in the
belief that surgical therapy drives long term survival.
However, the modern era of systemic therapy that is upon
us suggests that this response may carry a greater gravitas
that is similar in the degree of importance to a surgical
intervention following NC and may prove to serve as a
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useful surrogate for longer-term survival-related outcomes.
If nothing else, their observation that patients with an
imaging response in the NC cohort had significantly
improved DFS is very novel in the setting of ¢T24N01
disease.

While the RECIST criteria may provide some
prognostic or predictive information, the current ability to
predict major pathologic response (MPR) is limited. Their
own data demonstrated that of the 14 patients who were
deemed to have an MPR, imaging suggested stable disease
in 5 patients and a partial response in 9 patients. Although
it can be argued that downstaging may be a crude form of
assessment of pathologic response, factoring into account
MPR undoubtedly will provide a more granular level of
data that could inform clinicians better regarding survival
related outcomes (16,17). Using MPR alone as an endpoint
most assuredly will garner greater attention particularly as
its ability to serve as a surrogate for longer-term survival
outcomes gains momentum in modern era of therapy for
NSCLC.

Although the authors performed sound analyses in their
study, a few issues remain. While clearly a strength of their
study is that they included a greater proportion of patients
with unique form of advanced stage disease, discerning
why some underwent NC versus AC remains a nuanced
decision that will remain incompletely understood owing
to the retrospective nature of this study. This decision-
making process, in general, requires additional study for the
purposes of enhancing clinical practice as it works two ways:
deciding when those without nodal involvement should get
NC or deciding when those with nodal involvement should
undergo surgery first. Other points that remain unknown
are whether or not the type of NC or AC chemotherapeutic
agent or the timing of the administration of chemotherapy
within the NC or AC settings have any impact on outcome
measures. Another interesting issue that this study raises
is that if there is no link between DFS and OS from a
NC or AC standpoint, then one must consider whether
or not guidelines should advocate for primary treatment
with NC rather than AC given the potential advantages.
The authors’ findings demonstrating a significantly
improved chemotherapy tolerance and adherence in the
NC group make a strong case for this type of update. The
superior compliance in the NC cohort is consistent with
other prominent phase III trials and meta-analyses (6,14).
Secondary benefits would include the allowance for the
assessment of tumor response prior to surgical resection
as well as the ascertainment of more information to guide
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clinical decision-making as aforementioned.

In the end, Brandt and colleagues have performed an
outstanding retrospective propensity-matched analysis
of NC versus AC for ¢T2-4N0-1 NSCLC that provides
the substrate for thoughtful discourse on the secondary
benefits of NC. Thought provoking studies such as theirs
are incredibly important as it forces all of us to reconsider
convention. Furthermore, as the authors astutely point
out, the NC versus AC debate most certainly will warrant
greater interest as the data on immune checkpoint inhibitors
and immunotherapy grows in NSCLC (18-22). For the
time being, studies such as the one by Brandt et 4l serve as
a wonderful foundation to foster this discussion.
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