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ABSTRACT

BACKGROUND

Neoadjuvant nivolumab plus chemotherapy significantly improved pathological com-  Author affiliations are listed at the end of

plete response and event-free survival in patients with resectable non-small-cell lung the article. Dr. Forde can be contacted at
. . . fordepl@tcd.ie or at Trinity St. James’s

cancer (NSCLC) in a phase 3 trial. Data are needed on overall survival. Cancer Institute, Trinity College Dublin,

Dublin, Ireland.

METHODS
In this open-label, phase 3 trial, patients with stage IB to IIIA resectable NSCLC were A completelist of CheckMate 816 inves-
tigators is provided in the Supplemen-

randomly assigned to receive nivolumab plus chemotherapy or chemotherapy alone  tary Appendix, available at NEJM.org.
for three cyclfas, followed by surgery. The primary end points were eventfree survival .. oublished on June 2, 2025,
and pathological complete response. Here, we report the results of the planned analy-  at NEM.org.
sis of overall survival. N EnglJ Med 2025;393:741.52.

DOI: 10.1056/NEJMo0a2502931

RESULTS Copyright © 2025 Massachusetts Medical Society.

A total of 358 patients were concurrently assigned to receive nivolumab plus chemo-
therapy (179 patients) or chemotherapy alone (179 patients). The final analysis of
overall survival significantly favored neoadjuvant nivolumab plus chemotherapy over
chemotherapy (hazard ratio for death, 0.72; 95% confidence interval [CI], 0.523 to
0.998; P=0.048). At a median follow-up of 68.4 months, the 5-year overall survival
was 65.4% with nivolumab plus chemotherapy and 55.0% with chemotherapy alone,
with consistency across most subgroups. In exploratory analyses, the 5-year overall
survival in the nivolumab-plus-chemotherapy group was 95.3% (95% CI, 82.7 to
98.8) among the patients with a pathological complete response and 55.7% (95% CI,
46.9 to 63.7) among those without such a response; survival was 75.0% among the
patients with presurgery clearance of circulating tumor DNA (ctDNA) and 52.6%
among those without such clearance. No new safety signals were observed.

CONCLUSIONS
Three cycles of neoadjuvant nivolumab plus chemotherapy significantly improved
overall survival among patients with resectable NSCLC as compared with chemo-
therapy alone. (Funded by Bristol Myers Squibb; CheckMate 816 ClinicalTrials.gov
number, NCT02998528.)
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N THE PHASE 3 CHECKMATE 816 TRIAL' IN-

volving patients with resectable non—-small-

cell lung cancer (NSCLC), three cycles (9
weeks) of neoadjuvant nivolumab, a human anti—
programmed death 1 (PD-1) antibody, plus plat-
inum-based chemotherapy resulted in a signifi-
cantly higher percentage of patients with a
pathological complete response than platinum-
based chemotherapy alone (odds ratio, 13.94; 99%
confidence interval [CI], 3.49 to 55.75; P<0.001).
The duration of event-free survival was also sig-
nificantly longer in the nivolumab group (hazard
ratio for disease progression, disease recurrence,
or death, 0.63; 97.38% CI, 0.43 to 0.91; P=0.005).
On the basis of the findings from this phase 3
trial, nivolumab plus chemotherapy is the sole
neoadjuvant-only chemoimmunotherapy regimen
approved for patients with resectable NSCLC in
the United States, European Union, and several
other jurisdictions.>®

Subsequently, several clinical trials have shown
similar improvements in pathological response
or survival outcomes with perioperative immu-
notherapy-based regimens, which generally in-
cluded up to four cycles (12 weeks) of neoadju-
vant therapy followed by 24 to 52 weeks of
adjuvant immunotherapy in patients with re-
sectable NSCLC.”™ Overall survival is considered
to be the standard end point to assess the clinical
benefit of cancer treatments. However, to date no
randomized phase 3 trials of neoadjuvant-only
immunotherapy-based treatments have reported
data regarding overall survival across solid tumors.

Here, we report the prespecified final analy-
sis of overall survival according to status regard-
ing pathological complete response and presur-
gery clearance of circulating tumor DNA (ctDNA).
We also update results regarding event-free sur-
vival at 5 years, which provide additional in-
sights into the role of neoadjuvant chemoimmu-
notherapy in resectable NSCLC.

METHODS

PATIENTS

The eligibility criteria for CheckMate 816 have
been reported previously.! Briefly, enrolled pa-
tients had resectable stage IB to IIIA NSCLC
(according to the staging criteria of the Amer-
ican Joint Committee on Cancer, 7th edition),
an Eastern Cooperative Oncology Group (ECOG)
performance-status score of 0 or 1 (assessed on
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a 5-point scale, with higher scores indicating
greater disability), no known EGFR mutations or
ALK translocations, and no previous systemic an-
ticancer treatment.

TRIAL DESIGN AND TREATMENT

The trial was a phase 3, randomized, open-label,
multinational trial (Fig. S1 in the Supplementary
Appendix, available with the full text of this
article at NEJM.org). Patients underwent concur-
rent randomization in a 1:1 ratio to receive
nivolumab (at a dose of 360 mg) plus platinum-
based chemotherapy or platinum-based chemo-
therapy alone every 3 weeks for three cycles.
Surgery was planned to occur within 6 weeks
after the last neoadjuvant treatment dose, and
patients could receive optional adjuvant chemo-
therapy, radiotherapy, or both. A third group
that received nivolumab (3 mg per kilogram every
2 weeks for three cycles) plus ipilimumab (1 mg
per kilogram, cycle 1 only) was closed to enroll-
ment early on the basis of external data reported
during the trial.">® Additional details about the
trial design, including the chemotherapy regimens,
are provided in the Supplementary Appendix.

OUTCOMES AND ASSESSMENTS

The primary end points, event-free survival and
pathological complete response, have been re-
ported previously.! Overall survival (the time
from randomization until death from any cause)
was the key secondary end point. This end point
was evaluated in all the patients who had under-
gone concurrent randomization and in prespeci-
fied subgroups, including those defined accord-
ing to baseline disease stage (IB to II or IIIA),
expression of tumor programmed death ligand 1
(PD-L1) (a level of <1%, >1%, 1 to 49%, or >50%),
and findings on histologic analysis (squamous-
cell or nonsquamous-cell cancer). Other pre-
specified end points included major pathological
response. As reported previously,’ event-free sur-
vival was also analyzed with the use of a second-
ary definition. Additional details are provided in
the Supplementary Appendix.

Prespecified exploratory analyses included
overall survival and event-free survival according
to status regarding pathological complete re-
sponse and major pathological response. Post
hoc exploratory analyses of overall survival and
event-free survival according to ctDNA clearance
and lung-cancer—specific survival (the time from
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randomization until death with noted cause of
disease according to investigator assessment) were
also conducted. As described previously,! ctDNA
from plasma samples that had been obtained be-
fore each treatment administration cycle was ana-
lyzed with the use of a tumor-guided personalized
ctDNA panel. Clearance was defined as the pre-
surgical change from detectable ctDNA levels be-
fore cycle 1 to undetectable levels before cycle 3.
Adverse events were assessed at baseline, continu-
ously while the patients were receiving treatment,
and within 100 days after the last dose of neo-
adjuvant therapy, within 90 days after surgery, or
up to 30 days after the last dose of adjuvant ther-
apy (whichever period was longest).!

OVERSIGHT

The sponsor (Bristol Myers Squibb) and the aca-
demic steering committee designed the trial and
analyzed the data with participation from all the
authors. The trial was conducted according to
the principles of the Declaration of Helsinki and
the International Council for Harmonisation Good
Clinical Practice guidelines. Independent ethics
committees or institutional review boards at each
participating center approved the protocol (avail-
able at NEJM.org); patients provided written
informed consent. Efficacy and safety were mon-
itored by an independent data and safety monitor-
ing committee.

The manuscript was developed with medical
writing support, funded by the sponsor, under
the direction of the authors, who vouch for the
completeness and accuracy of the data and for
the fidelity of the trial to the protocol.

STATISTICAL ANALYSIS

Sample-size calculations on the basis of the pri-
mary end points of event-free survival and patho-
logical complete response have been described
previously.! Overall survival was a statistically
powered, prespecified secondary end point that
was planned to be tested hierarchically if the
between-group difference in event-free survival
was significant. The final overall survival analy-
sis was planned to be conducted after the occur-
rence of 185 deaths or at a minimum follow-up
of approximately 5 years after randomization of
the last patient, whichever occurred first. As of
the final database lock (January 23, 2025), 150
deaths had occurred, which resulted in a bound-
ary of 0.0482 for significance according to the

Lan-DeMets alpha-spending function with O’Brien—
Fleming boundaries.

Efficacy was evaluated in all the patients who
had been concurrently assigned to receive nivolu-
mab plus chemotherapy or chemotherapy alone.
Event-free survival and overall survival were com-
pared between treatment groups with a stratified
log-rank test. Survival curves and rates were es-
timated by means of the Kaplan—Meier method.
Hazard ratios and confidence intervals were es-
timated with the use of a stratified Cox propor-
tional-hazards model. Confidence intervals for
analyses that were not part of hypothesis testing
were not adjusted for multiplicity and should be
interpreted descriptively. Safety was assessed in
all the patients who had received at least one
dose of a trial drug. For the analysis of overall
survival, the sponsor performed three interim
analyses and one final analysis. Missing data
were assumed to be missing at random, given
the trial design, where missing data probably
resulted from identifiable factors present in the
observed data set, such as patient characteristics
or treatment effects. Additional details are pro-
vided in the Supplementary Appendix.

RESULTS

PATIENTS AND TREATMENT SUMMARY

From March 2017 through November 2019, a
total of 358 patients underwent concurrent ran-
domization to receive nivolumab plus chemo-
therapy or chemotherapy alone (179 patients in
each treatment group). Of these patients, 352 re-
ceived treatment (176 in each group) (Fig. S2). The
characteristics of the patients were similar in
the two treatment groups at baseline (Table S1).
The demographic characteristics of the patients
were representative of the broader population af-
fected by lung cancer, except that Black patients
were underrepresented (Tables S1 and S2).

EFFICACY
At the data-cutoff date for the final analysis of
overall survival, 150 deaths had occurred (infor-
mation fraction, 81%; 66 deaths in the nivolumab-
plus-chemotherapy group and 84 deaths in the
chemotherapy-alone group). The median follow-up
was 68.4 months (range, 59.9 to 85.2).

At 5 years, the percentage of patients who
were alive was 65.4% (95% CI, 57.8 to 71.9) with
nivolumab plus chemotherapy and 55.0% (95% CI,
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47.3 to 62.0) with chemotherapy alone (hazard
ratio for death, 0.72; 95% CI, 0.523 to 0.998;
P=0.048) (Fig. 1A).

Data regarding overall survival with nivolu-
mab plus chemotherapy and chemotherapy alone
across prespecified subgroups are provided in
Figure 1B; data regarding tumor stage and PD-L1
expression are provided in Figure 2. Additional
data regarding overall survival according to PD-L1
expression (1 to 49% or >50%), tumor histologic
stage (stage II to IIIA with tumor PD-L1 expres-
sion of >1%), and pathological evidence of lymph-
node involvement are shown in Figures S3 to S6.

In an exploratory analysis of lung-cancer—
specific survival, investigators determined that
the cause of death was NSCLC in 44 patients in
the nivolumab-plus-chemotherapy group and in
61 patients in the chemotherapy-alone group. At
5 years, the frequency of lung-cancer—specific
survival was 74.9% (95% CI, 67.5 to 80.9) and
65.1% (95% CI, 57.2 to 71.9), respectively (hazard
ratio for death from lung cancer, 0.65; 95% CI,
0.44 to 0.96) (Fig. 3).

At 5 years, the percentage of patients who
were alive without disease progression or recur-
rence was 49.2% (95% CI, 40.8 to 57.2) with
nivolumab plus chemotherapy and 34.4% (95% CI,
26.8 to 42.1) with chemotherapy (hazard ratio
for disease progression or recurrence or death,
0.68; 95% CI, 0.51 to 0.91) (Fig. S7A). Event-free
survival with nivolumab plus chemotherapy and
with chemotherapy alone across prespecified sub-
groups is shown in Fig. S7B. Additional data for
event-free survival according to stage, PD-L1
expression, tumor histology, and stage II to IIIA
with PD-L1 expression of 1% or more are re-
ported in Figures S8 to S11. Event-free survival
according to a secondary definition is reported
in Figure S12. The percentage of patients with
postsurgery disease recurrence was 31.5% in the
nivolumab-plus-chemotherapy group and 48.1%
in the chemotherapy-alone group. The incidence
of locoregional recurrence was 19.5% in the
nivolumab-plus-chemotherapy group and 25.2%
in the chemotherapy-alone group; the incidence
of distant metastases was 11.4% and 20.7%, re-
spectively (Table S3). A similar pattern of recur-
rence was seen in patients with stage 1B to II
and stage IIIA NSCLC across the two treatment
groups (Table S4). Patterns of recurrence accord-
ing to the completeness of resection are shown
in Table S5.

SUBSEQUENT TREATMENT

At the final analysis of overall survival, subse-
quent cancer therapy of any type was adminis-
tered to 31.3% of the patients in the nivolumab-
plus-chemotherapy group and 51.4% of those in
the chemotherapy-alone group; subsequent sys-
temic therapy was administered to 25.1% and
43.0%, respectively (Table S6). Of the patients
who had disease progression or recurrence with
nivolumab plus chemotherapy (67 patients) and
chemotherapy alone (94 patients), subsequent
systemic therapy was administered to 58.2% and
77.7% of the patients, respectively.

EFFICACY ACCORDING TO PATHOLOGICAL RESPONSE
AND CTDNA CLEARANCE

The percentage of patients with a pathological
complete response was 24.0% (in 43 of 179) in the
nivolumab-plus-chemotherapy group and 2.2%
(in 4 of 179) in the chemotherapy-alone group.!
The 5-year overall survival was 95.3% (95% CI,
82.7 to 98.8) among the patients with a patho-
logical complete response and 55.7% (95% CI,
46.9 to 63.7) among those without a pathologi-
cal complete response in the nivolumab-plus-
chemotherapy group (hazard ratio for death,
0.11; 95% CI, 0.04 to 0.36) (Fig. 4A). Overall sur-
vival according to status regarding pathological
complete response in subgroups that were de-
fined according to PD-L1 expression and stage is
shown in Figures S13 and S14.

In the nivolumab-plus-chemotherapy group,
there were 3 deaths (7.0%) among the patients
who had a pathological complete response and
no deaths that were specifically due to lung can-
cer, as compared with 62 deaths (46.6%) among
the patients without a pathological complete
response and 44 deaths (33.1%) from lung can-
cer (Table S7). Baseline characteristics of the
patients with or without a pathological complete
response are shown in Table S8.

The percentage of patients with a major patho-
logical response was 36.9% (in 66 of 179) in the
nivolumab-plus-chemotherapy group and 8.9%
(in 16 of 179) in the chemotherapy-alone group.!
In the nivolumab-plus-chemotherapy group, the
5-year overall survival was 86.3% (95% CI, 75.4 to
92.6) among patients with a major pathological
response and 52.8% (95% CI, 43.1 to 61.6) among
those without a major pathological response
(hazard ratio for death, 0.23; 95% CI, 0.12 to 0.45)
(Fig. S15). The baseline characteristics of patients
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with or without a major pathological response
are shown in Table S9.

The final analysis of event-free survival among
patients with a pathological complete response
and those without such a response in the nivolu-
mab-plus-chemotherapy group is reported in Fig-
ure S16A (hazard ratio for disease progression or
recurrence or death, 0.14; 95% CI, 0.06 to 0.33).
In the nivolumab-plus-chemotherapy group, dis-
ease recurrence was reported in 3 patients (7%)
who had a pathological complete response, as
compared with 57 patients (42%) who did not
have a pathological complete response (Table S7).
Similar findings were observed when the data
were assessed according to status regarding ma-
jor pathological response (Fig. S16B).

Among the patients with ctDNA clearance in
both the nivolumab-plus-chemotherapy group (in
24 of 43 evaluable patients) and the chemother-
apy-alone group (in 15 of evaluable 43 patients),
the hazard ratio for overall survival for patients
with ctDNA clearance as compared with patients
without ctDNA clearance was 0.38 (95% CI, 0.15
to 1.00) in the nivolumab-plus-chemotherapy
group and 0.39 (95% CI, 0.14 to 1.11) in the
chemotherapy-alone group (Fig. 4B). An associa-
tion between ctDNA clearance and a pathologi-
cal complete response was seen, with 46% of
patients with ctDNA clearance having a patho-
logical complete response in the nivolumab-plus-
chemotherapy group and 13% in the chemother-
apy-alone group (Fig. 4C). Event-free survival in
patients according to ctDNA clearance in the two
treatment groups is shown in Figure S16C. The
baseline characteristics of the patients according
to ctDNA clearance are shown in Table S10.

SAFETY

Safety outcomes in all treated patients were simi-
lar to results that have been reported previously.!
No new deaths that were determined by the inves-
tigator to be related to a trial treatment had
occurred. Adverse events of any cause, treatment-
related adverse events, and surgery-related adverse
events are reported in Table S11; causes of death
are reported in Table S12.

DISCUSSION

In this preplanned final analysis of overall sur-
vival from the CheckMate 816 trial, neoadjuvant
nivolumab plus chemotherapy resulted in sig-

nificantly longer overall survival than chemo-
therapy alone in patients with resectable NSCLC.
Although the statistical significance for overall
survival was calculated with a slight margin
(P=0.048), the separation of the Kaplan—Meier
curves for overall survival favoring nivolumab plus
chemotherapy over chemotherapy alone began
at approximately 16 months after randomization,
and an absolute difference of approximately 10
percentage points in overall survival was main-
tained over 5 years. Neoadjuvant nivolumab plus
chemotherapy also maintained an advantage with
respect to event-free survival as compared with
chemotherapy alone. There were no new safety
signals.

A consistent benefit regarding overall survival
was apparent in all subgroups, with hazard ra-
tios of less than 1.0, including in patients with
stage IB to II or stage IIIA disease and in those
with either squamous-cell or nonsquamous-cell
histology. Although neoadjuvant therapy has his-
torically been preferred for clinical stage III dis-
ease, long-term follow-up in this trial has shown
a similar magnitude of benefit from the addition
of neoadjuvant nivolumab to chemotherapy among
patients with both earlier-stage IB to II disease
and more locally advanced stage III disease and
regardless of lymph-node status.

Overall survival also favored neoadjuvant
nivolumab plus chemotherapy over chemotherapy
alone across PD-L1 subgroups; a greater magni-
tude of benefit regarding overall survival was
observed in patients with PD-L1 expression of 1%
or more than in those with PD-L1 expression of
less than 1%, a finding that was consistent with
the results of several previous trials.®*"1* How-
ever, results from the exploratory subgroup analy-
ses should be interpreted with caution because
several subgroups were too small for adequate
statistical comparison.

Nivolumab was approved in combination with
chemotherapy as a neoadjuvant treatment for pa-
tients with resectable NSCLC on the basis of
significant benefits with respect to event-free
survival and pathological complete response.!
Updated analyses have shown that this benefit
regarding event-free survival was maintained at
a 5-year follow-up. In addition, the incidence of
postsurgery disease recurrence overall, including
distant metastases (particularly in the central
nervous system), was lower for patients who re-
ceived nivolumab plus chemotherapy than in
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Figure 1 (facing page). Overall Survival in All Patients
and According to Prespecified Subgroups.

Panel A shows overall survival among the patients who
underwent concurrent randomization. Open circles
and open triangles indicate censored data for the
nivolumab-plus-chemotherapy group and the chemo-
therapy-alone group, respectively. The 1-year overall
survival was 89.8% (95% confidence interval [Cl], 84.3
to 93.5) and 90.4% (95% Cl, 85.0 to 93.9) in the two
groups, respectively; the 2-year overall survival was
83.1% (95% Cl, 76.7 to 87.8) and 70.5% (95% Cl, 63.2
to 76.6), respectively; and the 3-year overall survival
was 77.4% (95% Cl, 70.5 to 82.9) and 63.7% (95% ClI,
56.1 to 70.3), respectively. Panel B shows overall sur-
vival in prespecified patient subgroups. In Panel B, the
confidence intervals were not adjusted for multiplicity
and should not be used for hypothesis testing; all sub-
group analyses were prespecified. ECOG denotes East-
ern Cooperative Oncology Group, NR not reached, and
PD-L1 programmed death ligand 1.

those who received chemotherapy alone. These
findings support nivolumab plus chemotherapy
as an effective neoadjuvant treatment with du-
rable local and distant disease control.

Fewer patients in the nivolumab-plus-chemo-
therapy group received further systemic treat-
ment for recurrent or progressive cancer than
those in the chemotherapy-alone group. In addi-
tion, lung-cancer—specific survival, an outcome
that is directly related to lung cancer, was also
longer with nivolumab plus chemotherapy than
with chemotherapy alone. These data collectively
inform patient prognosis and guide research to
identify patients’ risk factors leading to disease-
specific death and thus to the tailoring of indi-
vidual treatment plans.

Surrogate measures of overall survival are
needed to better inform treatment choices that
can benefit patients before the maturation of
longer-term outcomes. In this trial, we found
that a pathological complete response was prog-
nostic for overall survival in patients with resect-
able NSCLC, a finding that was similar to those
in a previous report from the CheckMate 816
trial showing that a pathological complete re-
sponse was prognostic for event-free survival.”’
Patients with a pathological complete response
after neoadjuvant nivolumab plus chemotherapy
had a nearly 90% lower risk of death at 5 years
than those who did not have such a response.
Moreover, no deaths from lung cancer occurred
in patients who had a pathological complete re-
sponse. These results were also consistent with

the results from the phase 2 NADIM trial,** in
which investigators found a 5-year overall sur-
vival of 95.8% among patients with a pathologi-
cal complete response as compared with 66.0%
among those without such a response. An asso-
ciation between a pathological complete response
and survival has been observed in several phase 3
studies of perioperative chemoimmunotherapy,
with ongoing efforts to validate the utility of
pathological complete response as a surrogate end
point in resectable NSCLC.

Furthermore, ctDNA clearance, which has
been used to identify patients with resectable
NSCLC at risk for relapse,'® was also prognostic
for overall survival in CheckMate 816. Addi-
tional research, including longitudinal assess-
ment of ctDNA levels and disease recurrence, is
needed to validate these findings, support rou-
tine use of surrogate markers, and assess novel
markers, such as residual viable tumor, that can
guide treatment decisions."

The treatment landscape has evolved since
the CheckMate 816 primary analysis report, with
several perioperative trials of chemoimmuno-
therapy showing improved clinical outcomes in
patients with resectable NSCLC.>131314 The 5-year
overall survival with perioperative nivolumab in
the NADIM trial was 69.3% (95% CI, 53.7 to
80.6). The phase 3 KEYNOTE-671 trial showed
significant benefit regarding overall survival
with perioperative pembrolizumab as compared
with placebo (hazard ratio, 0.72; 95% CI, 0.56 to
0.93). Data regarding overall survival from the
phase 3 CheckMate 77T trial have not yet been
published; however, the investigators found sig-
nificant benefit regarding event-free survival
with perioperative nivolumab as compared with
placebo (hazard ratio, 0.58; 97.36% CI, 0.42 to
0.81)." Trends toward longer overall survival
were observed with perioperative toripalimab as
compared with placebo (hazard ratio, 0.62; 95%
CI, 0.38 to 1.00) and with perioperative durvalum-
ab (hazard ratio, 0.89; 95% CI, 0.70 to 1.14), with
data continuing to mature.’®'? All these periopera-
tive phase 3 trials consisted of more cycles of
immunotherapy than the regimen that we eval-
uated in CheckMate 816.1°® Of note, the sur-
vival benefits that we report in CheckMate 816
are similar to those in recent trials of periop-
erative immunotherapy; however, direct compari-
sons across trials should be interpreted with
caution.
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Figure 2 (facing page). Overall Survival According to
Disease Stage and Tumor PD-L1 Expression.

Shown are data for overall survival among patients with
baseline disease stage IB to Il (Panel A) or disease stage
IIIA (Panel B) and overall survival among patients with
tumor programmed death ligand 1 (PD-L1) expres-
sion of less than 1% (Panel C) or expression of 1% or
more (Panel D). Open circles and open triangles indi-
cate censored data for patients in the nivolumab-plus-
chemotherapy group and the chemotherapy-alone group,
respectively. Confidence intervals were not adjusted
for multiplicity.

Results from CheckMate 816 also showed that
no patients who had a pathological complete re-
sponse after neoadjuvant nivolumab plus chemo-
therapy had a reported death from lung cancer at
5 years, results that provide initial support for
surveillance rather than further treatment for
these patients after neoadjuvant chemoimmuno-
therapy. Long-term follow-up results from phase
3 perioperative trials are awaited to draw defini-
tive conclusions, since patient-specific factors and
preferences need to be considered before mea-
surement of the pathological complete response
is used to inform adjuvant treatment. In addition,
to the best of our knowledge, none of the phase
3 trials of adjuvant immunotherapy for resectable
NSCLC have shown a significant benefit regard-

ing overall survival in the intention-to-treat popu-
lation. The survival benefit that we found with
neoadjuvant-only nivolumab plus chemotherapy
in CheckMate 816 highlights the crucial impor-
tance of concurrent administration of chemothera-
py and immunotherapy before surgery while the
tumor is in situ.

Additional prospective investigation is needed
to evaluate new treatment regimens that may fur-
ther improve the frequency of pathological com-
plete response and ultimately long-term survival.
An unmet need also exists for more effective treat-
ment options for patients who do not have a
pathological complete response. In an analysis of
cancer-related mortality in CheckMate 816, pa-
tients who did not have a pathological complete
response had a higher risk of death than those
who had such a response. Initial exploratory
analyses of patient-level data regarding those who
received neoadjuvant nivolumab plus chemothera-
py in our trial as compared with patients who
received both adjuvant nivolumab after surgery
and neoadjuvant nivolumab plus chemotherapy in
CheckMate 77T suggest that patients without a
pathological complete response may benefit from
the addition of adjuvant immunotherapy after
neoadjuvant chemoimmunotherapy and surgery."

In this trial, we found that the use of neoad-
juvant nivolumab plus chemotherapy resulted in
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Figure 3. Lung Cancer—Specific Survival.
Listed are events that were determined by the investigator to be specifically related to lung cancer. Open circles and open triangles indi-
cate censored data for patients in the nivolumab-plus-chemotherapy group and the chemotherapy-alone group, respectively. Confidence
intervals were not adjusted for multiplicity.
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Figure 4 (facing page). Overall Survival According to
Pathological Complete Response and Clearance of
Circulating Tumor DNA.

Panel A shows overall survival among the patients
according to the presence or absence of pathological
complete response. Panel B shows overall survival
among the patients according to the presence or ab-
sence of clearance of circulating tumor DNA (ctDNA)
after neoadjuvant treatment. Open circles and open
triangles indicate censored data for patients in the
nivolumab-plus-chemotherapy group and the chemo-
therapy-alone group, respectively. Panel C shows the
association between ctDNA clearance from cycle 1 to
cycle 3 and pathological complete response in patients
with detectable ctDNA. Data for patients in China are
not included in the analysis of ctDNA because of local
regulations. Confidence intervals were not adjusted for
multiplicity.

significantly longer overall survival than chemo-
therapy alone, along with long-term benefit re-
garding event-free survival. These findings support
the hypothesis that neoadjuvant chemoimmuno-
therapy can have a profound effect on the course
of a patient’s life when paired with the curative
potential of surgical resection.
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