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ABSTRACT

BACKGROUND

Standard treatment with neoadjuvant nivolumab plus chemotherapy significantly
improves outcomes in patients with resectable non-small-cell lung cancer (NSCLC).
Perioperative treatment (i.e., neoadjuvant therapy followed by surgery and adjuvant
therapy) with nivolumab may further improve clinical outcomes.

METHODS

In this phase 3, randomized, double-blind trial, we assigned adults with resectable
stage IIA to IIIB NSCLC to receive neoadjuvant nivolumab plus chemotherapy or
neoadjuvant chemotherapy plus placebo every 3 weeks for 4 cycles, followed by
surgery and adjuvant nivolumab or placebo every 4 weeks for 1 year. The primary
outcome was event-free survival according to blinded independent review. Secondary
outcomes were pathological complete response and major pathological response ac-
cording to blinded independent review, overall survival, and safety.

RESULTS

At this prespecified interim analysis (median follow-up, 25.4 months), the percent-
age of patients with 18-month event-free survival was 70.2% in the nivolumab
group and 50.0% in the chemotherapy group (hazard ratio for disease progression
or recurrence, abandoned surgery, or death, 0.58; 97.36% confidence interval [CI],
0.42 to 0.81; P<0.001). A pathological complete response occurred in 25.3% of the
patients in the nivolumab group and in 4.7% of those in the chemotherapy group
(odds ratio, 6.64; 95% CI, 3.40 to 12.97); a major pathological response occurred
in 35.4% and 12.1%, respectively (odds ratio, 4.01; 95% CI, 2.48 to 6.49). Grade 3
or 4 treatment-related adverse events occurred in 32.5% of the patients in the
nivolumab group and in 25.2% of those in the chemotherapy group.

CONCLUSIONS
Perioperative treatment with nivolumab resulted in significantly longer event-free
survival than chemotherapy in patients with resectable NSCLC. No new safety signals
were observed. (Funded by Bristol Myers Squibb; CheckMate 77T ClinicalTrials.gov
number, NCT04025879.)
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IVOLUMAB, A FULLY HUMAN ANTIBODY

against programmed death 1 (PD-1), in

combination with platinum-doublet che-
motherapy is now a standard neoadjuvant treat-
ment for eligible patients with resectable non—
small-cell lung cancer (NSCLC). The clinical
benefit of this regimen in patients with resectable
NSCLC was initially observed in several phase 2
trials® and subsequently confirmed in the land-
mark phase 3 CheckMate 816 trial, which
showed significant improvements in event-free
survival (hazard ratio for disease progression or
recurrence or death, 0.63; 97.38% confidence
interval [CI], 0.43 to 0.91; P=0.005) and in
pathological complete response (odds ratio,
13.94; 99% CI, 3.49 to 55.75; P<0.001) with neo-
adjuvant nivolumab plus chemotherapy as com-
pared with chemotherapy alone.* Furthermore,
at an interim analysis from the CheckMate 816
trial, overall survival appeared to favor neoadju-
vant nivolumab plus chemotherapy over chemo-
therapy alone (hazard ratio for death, 0.62;
99.34% CI, 0.36 to 1.05), with data continuing to
mature.’

On the basis of these findings, neoadjuvant
nivolumab plus chemotherapy was approved in
the United States, the European Union, and sev-
eral other countries for eligible patients with
resectable NSCLC.%° Adjuvant immunotherapy
has also shown benefit with respect to disease-
free survival as compared with best supportive
care or placebo in patients with resectable
NSCLC.1112

A perioperative approach (which involves treat-
ment with neoadjuvant therapy followed by sur-
gery and adjuvant therapy) with immunotherapy-
based treatments may further reduce the risk of
disease relapse, which is typically observed in 30
to 55% of patients who undergo surgery with
curative intent.”>!* This approach may also im-
prove clinical outcomes by enhancing antitumor
immunity and promoting the elimination of
micrometastasis and residual tumor cells.’>"
Recently, perioperative durvalumab and pembro-
lizumab in combination with neoadjuvant che-
motherapy resulted in significant improvements
in event-free survival and pathological response,
with perioperative pembrolizumab also showing
significant overall survival benefit as compared
with perioperative placebo added to neoadjuvant

N ENGL J MED 390;19

chemotherapy in patients with resectable stage
IIA to IIIB (N2 node stage) NSCLC (according to
the American Joint Committee on Cancer [AJCC]
Cancer Staging Manual, 8th edition) in the phase 3
AEGEAN and KEYNOTE-671 trials, respective-
ly.820 In the phase 2 NADIM II trial, periopera-
tive nivolumab also resulted in significant im-
provements in pathological complete response,
as well as in substantial improvements in pro-
gression-free and overall survival, as compared
with chemotherapy alone, in patients with stage
IITA or IIIB resectable NSCLC.?! Here, we report
efficacy and safety results from the prespecified
interim analysis of the phase 3, randomized,
double-blind, international CheckMate 77T trial
that evaluated neoadjuvant nivolumab plus chemo-
therapy followed by adjuvant nivolumab (i.e.,
perioperative nivolumab) as compared with neo-
adjuvant placebo plus chemotherapy followed by
adjuvant placebo (i.e., chemotherapy) in patients
with resectable NSCLC.

METHODS

PATIENTS

Adults with resectable stage IIA (>4 cm) to IIIB
(N2 node stage, single- or multistation) NSCLC
(according to the AJCC Cancer Staging Manual, 8th
edition) were eligible to enroll in the trial if they
had an Eastern Cooperative Oncology Group
performance-status score of 0 or 1, had no EGFR
mutations or known ALK translocations, and
had not received previous systemic anticancer
treatment. Additional eligibility criteria are de-
scribed in the Supplementary Appendix, avail-
able with the full text of this article at NEJM.org.

TRIAL DESIGN AND TREATMENTS

Patients were randomly assigned in a 1:1 ratio
with the use of a computerized interactive re-
sponse technology system to receive either peri-
operative nivolumab or chemotherapy (Fig. S1 in
the Supplementary Appendix). Randomization
was stratified according to disease stage (II or
III), tumor histology (squamous-cell or non-
squamous-cell), and tumor expression of pro-
grammed death ligand 1 (PD-L1) (<1%, >1%, or
not evaluable or indeterminate), as determined
with the use of the PD-L1 IHC 28-8 pharmDx
assay (Dako).
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During the neoadjuvant period, patients re-
ceived either nivolumab (at a dose of 360 mg)
plus platinum-doublet chemotherapy or placebo
plus platinum-doublet chemotherapy every 3 weeks
for 4 cycles. Within 6 weeks after the last neo-
adjuvant treatment dose and subsequent radio-
logic restaging, patients underwent definitive
surgery. During the adjuvant period, which be-
gan within 90 days after surgery, patients re-
ceived either nivolumab (at a dose of 480 mg)
or placebo every 4 weeks for 1 year. Additional
treatment information is provided in the Supple-
mentary Appendix.

OUTCOMES AND ASSESSMENTS

The primary outcome was event-free survival,
which was assessed in a time-to-event analysis
from randomization to disease progression or
death from any cause. Disease progression in-
cluded progression that precluded surgery,
abandoned surgery owing to unresectability, and
progression or recurrence with or without sur-
gery. Data for the primary analysis were evalu-
ated by blinded independent central review ac-
cording to the Response Evaluation Criteria in
Solid Tumors, version 1.1. Data for patients who
had received subsequent therapy before event-
free survival review were censored at the last
evaluable tumor assessment on or before the
date that subsequent therapy had been initiated.

Secondary outcomes were pathological com-
plete response (no residual viable tumor cells af-
ter surgery in the primary tumor and sampled
lymph nodes) and major pathological response
(£10% residual viable tumor cells after surgery in
the primary tumor and sampled lymph nodes) as
assessed by blinded independent pathological re-
view according to the pan-tumor immune-related
pathological response criteria,”»? along with
overall survival and safety.

Prespecified exploratory analyses included the
objective response as assessed by blinded inde-
pendent central review, event-free survival accord-
ing to the type of pathological response, and pa-
tient-reported outcomes measuring disease-related
symptoms and health-related quality of life (ac-
cording to the NSCLC Symptom Assessment
Questionnaire [NSCLC-SAQ] and other assess-
ments). Analysis of event-free survival according
to adjuvant treatment status was performed post
hoc. Additional information is provided in the
Supplementary Appendix.

TRIAL OVERSIGHT

CheckMate 77T was designed by the sponsor
(Bristol Myers Squibb) and members of the trial
steering committee. Data were collected by in-
vestigators and analyzed in collaboration with
the sponsor, with an independent data-monitor-
ing committee providing oversight. The trial was
performed in accordance with the provisions of
the Declaration of Helsinki and the Interna-
tional Council for Harmonisation Good Clinical
Practice guidelines. The protocol was approved by
the independent ethics committee or institutional
review board at each trial site. Patients provided
written informed consent to participate.

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

STATISTICAL ANALYSIS

We determined that the enrollment of 452 pa-
tients in the two treatment groups would pro-
vide the trial with 90% power to detect a hazard
ratio of 0.65 with a two-sided type I error of
0.05, according to the observation of approxi-
mately 231 patients with disease progression or
recurrence, abandoned surgery, or death. Ac-
cording to the protocol, the current interim
analysis was to be performed when 185 such
events had occurred. We used the Lan-DeMets
alpha-spending function with O’Brien-Fleming
boundaries to determine the significance bound-
ary (0.0264) for this interim analysis on the ba-
sis of the actual number of events. A hierarchical
analysis of overall survival was planned if a
prespecified number of patients had died and
the between-group difference in event-free sur-
vival was significant.

Efficacy was evaluated in all the patients who
had undergone randomization, with stratified
analyses performed for main and supportive
analyses of the efficacy outcomes and unstrati-
fied analyses performed for supplementary and
subgroup analyses of the efficacy outcomes.
Safety was evaluated in patients who had re-
ceived at least one dose of a trial treatment. A
stratified two-sided log-rank test was used to
compare differences in event-free survival be-
tween the treatment groups. We used the strati-
fied Cochran—Mantel-Haenszel method to assess
the pathological response, with confidence inter-
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vals calculated by means of the Clopper—Pearson
method. A 97.36% confidence interval was esti-
mated for the primary analysis on the basis of
the boundary for statistical significance (P value,
<0.0264). Because the other outcomes were not
formally compared, standard 95% confidence
intervals are reported. Confidence intervals for
outcomes that were not part of the hypothesis
testing were not adjusted for multiplicity and
were descriptive in nature. Additional statistical
information is provided in the Supplementary
Appendix.

RESULTS

PATIENTS AND TREATMENT SUMMARY

Between November 2019 and April 2022, a total
of 735 patients were enrolled; of these pa-
tients, 461 underwent randomization (229 to the
nivolumab group and 232 to the chemotherapy
group) (Fig. S2). The characteristics of the pa-
tients at baseline were generally balanced between
the treatment groups and were largely representa-
tive of those observed in the overall population
of patients with NSCLC, except for Black pa-
tients, who were underrepresented (Table 1 and
Table S1).

Neoadjuvant treatment was administered to
228 patients (99.6%) in the nivolumab group and
230 patients (99.1%) in the chemotherapy group;
all four treatment cycles were completed in 194
patients (84.7%) and 205 patients (88.4%), re-
spectively (Fig. S3). Three cycles of neoadjuvant
nivolumab or placebo were completed in 9 pa-
tients (3.9%) in each group. A summary of expo-
sure during the neoadjuvant period is provided
in Table S2.

After neoadjuvant treatment, definitive sur-
gery (defined as completed surgery with curative
intent) was performed in 178 patients (77.7%) in
the nivolumab group and in 178 patients (76.7%)
in the chemotherapy group. Among the patients
who underwent definitive surgery, lobectomy
was performed in 79.8% in the nivolumab group
and in 71.9% in the chemotherapy group; pneu-
monectomy was performed in 9.0% and 13.5%,
respectively; RO resection (i.e., resection with no
residual tumor cells visible on the margin) was
achieved in 89.3% and 90.4% of the patients,
respectively. Table S3 summarizes surgical out-
comes, including resection type, reasons for
canceled or delayed surgery, and operative times.

Adjuvant treatment was administered to 142
patients (62.0%) in the nivolumab group and 152
patients (65.5%) in the chemotherapy group; 1
year of treatment was completed in 85 patients
(37.1%) and 92 patients (39.7%), respectively. In
each treatment group, 8 patients (3.5% and
3.4%, respectively) were continuing treatment.
Data regarding the discontinuation of treatment
or cancellation of surgery because of disease
progression or other reasons are provided in
Figure S3. Adjuvant treatment exposure is sum-
marized in Table S4. Any subsequent anticancer
therapy was received by 23.1% of patients in the
nivolumab group and 37.5% of those in the che-
motherapy group, with 17.5% and 31.5%, respec-
tively, receiving subsequent systemic therapy
(Table S5).

EFFICACY

As of the database lock date (median follow-up,
25.4 months; range, 15.7 to 44.2), the percentage
of patients with 18-month event-free survival
(the primary outcome) was 70.2% in the nivolu-
mab group and 50.0% in the chemotherapy group
(hazard ratio for disease progression or recur-
rence, abandoned surgery, or death, 0.58; 97.36%
CI, 0.42 to 0.81; P<0.001) (Fig. 1A). Similar ben-
efit was observed with perioperative nivolumab
over chemotherapy for investigator-assessed event-
free survival (hazard ratio, 0.56; 95% CI, 0.41 to
0.76) (Fig. S4).

Subgroup analysis of the primary outcome is
shown in Figure 1B. Event-free survival appeared
to be improved with perioperative nivolumab
across subgroups of tumor PD-L1 expression,
albeit with different magnitudes. There was an
apparent event-free survival benefit in patients
with tumor PD-L1 expression of 1% or more
(hazard ratio, 0.52; 95% CI, 0.35 to 0.78); in the
subgroup with tumor PD-L1 expression of less
than 1%, the hazard ratio was 0.73 (95% CI, 0.47
to 1.15). Additional data regarding tumor PD-L1
expression — along with disease stage at base-
line, tumor histology, and neoadjuvant platinum
chemotherapy agent — are provided in Figures
S5 to S8.

Outcomes with respect to pathological re-
sponse appeared to be better among patients in
the nivolumab group than among those in the
chemotherapy group. A pathological complete
response occurred in 25.3% of the patients (95%
CI, 19.8 to 31.5) in the nivolumab group and in
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Table 1. Characteristics of the Patients at Baseline.*
Nivolumab Chemotherapy
Characteristic (N=229) (N=232)
Age
Median (range) — yr 66 (37-83) 66 (35-86)
Distribution — no. (%)
<65 yr 102 (44.5) 100 (43.1)
=65 yr 127 (55.5) 132 (56.9)
Sex — no. (%)
Male 167 (72.9) 160 (69.0)
Female 62 (27.1) 72 (31.0)
Race — no. (%)
White 155 (67.7) 175 (75.4)
Black 4(1.7) 4(1.7)
Asian 66 (28.8) 50 (21.6)
Other 4(1.7) 3(L3)
Geographic region — no. (%)
North America 23 (10.0) 21 (9.1)
Europe 123 (53.7) 127 (54.7)
Asia 65 (28.4) 50 (21.6)
Otherx: 18 (7.9) 34 (14.7)
ECOG performance-status score — no. (%)§
0 147 (64.2) 141 (60.8)
1 82 (35.8) 91 (39.2)
Disease stage — no. (%)9
[IAto IIB 81 (35.4) 81 (34.9)
lAto I11B 146 (63.8) 149 (64.2)
Node stage — no. (%) |
NO 80 (34.9) 87 (37.5)
N1 56 (24.5) 52 (22.4)
N2 91 (39.7) 91 (39.2)
Single-station 59 (25.8) 53 (22.8)
Multistation 31 (13.5) 38 (16.4)
Tumor histology — no. (%)
Squamous 116 (50.7) 118 (50.9)%**
Nonsquamous 113 (49.3) 114 (49.1)
Smoking status — no. (%)
Current or former smoker 212 (92.6) 205 (88.4)
Never smoked 17 (7.4) 27 (11.6)
Tumor PD-L1 expression — no. (%)
Could not be evaluated 8 (3.5) 11 (4.7)
<1% 93 (40.6) 93 (40.1)
=1% 128 (55.9) 128 (55.2)
1to49% 83 (36.2) 76 (32.8)
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Table 1. (Continued.)

Characteristic
=50%
Neoadjuvant platinum chemotherapy — no. (%)
Cisplatin
Carboplatin

Nivolumab Chemotherapy
(N=229) (N=232)
45 (19.7) 52 (22.4)

55 (24.0) 42 (18.1)

167 (72.9) 180 (77.6)

PD-L1 denotes programmed death ligand 1.
7 Race was reported by the patients.

4 This category includes Argentina, Australia, Brazil, and Mexico.
§ Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with higher scores indi-

cating greater disability.

9§ Data for disease stage are from case-report forms, with staging criteria of the American Joint Committee on Cancer
Cancer Staging Manual, 8th edition, used for classification. Stage IlIC disease was reported in 2 patients (0.9%) in
the nivolumab group, and stage IV disease was reported in 2 patients (0.9%) in the chemotherapy group. Stage IIA
disease was reported in 15 patients (6.6%) in the nivolumab group and in 18 patients (7.8%) in the chemotherapy
group; stage |1B disease was reported in 66 patients (28.8%) and 63 patients (27.2%), respectively. Stage IlIA disease
was reported in 103 patients (45.0%) in the nivolumab group and in 114 patients (49.1%) in the chemotherapy group;
stage |1IB disease was reported in 43 patients (18.8%) and 35 patients (15.1%), respectively.

| N3 node stage was reported in 2 patients (0.9%) in each treatment group.

F*xk

One patient (0.4%) in the chemotherapy group with a squamous tumor had a reported EGFR mutation; this finding

was tested locally and could not be confirmed because of site closure interval.

7 Five patients (2.2%) in the nivolumab group and six patients (2.6%) in the chemotherapy group switched from cisplatin

to carboplatin. Neoadjuvant platinum chemotherapy was not reported in two patients (0.9%) in the nivolumab group

and four patients (1.7%) in the chemotherapy group.

4.7% of those (95% CI, 2.4 to 8.3) in the chemo-
therapy group (between-group difference, 20.5
percentage points; 95% CI, 14.3 to 26.6), for an
odds ratio of 6.64 (95% CI, 3.40 to 12.97)
(Fig. 2A). A major pathological response oc-
curred in more patients in the nivolumab group
(35.4%; 95% CI, 29.2 to 41.9) than in the chemo-
therapy group (12.1%; 95% CI, 8.2 to 17.0), for a
between-group difference of 23.2 percentage
points (95% CI, 15.8 to 30.6) and an odds ratio
of 4.01 (95% CI, 2.48 to 6.49) (Fig. 2B). Subgroup
analyses of pathological complete response and
major pathological response are shown in Fig-
ure 2C and Figure S9. Objective response data
are provided in Table S6.

In an exploratory landmark analysis, event-free
survival from definitive surgery appeared to favor
nivolumab over chemotherapy both in patients
who had a pathological complete response and in
those who did not (Fig. 3A). Landmark analysis
of event-free survival from definitive surgery in
patients who had or did not have a major patho-
logical response is shown in Figure S10A.

In a post hoc landmark analysis of efficacy
according to adjuvant treatment status, apparent
improvement in event-free survival from defini-
tive surgery was observed among patients who
had received adjuvant therapy in the nivolumab

group as compared with those in the chemo-
therapy group (Fig. S10B). Among the patients
who could not receive adjuvant therapy, event-
free survival from definitive surgery also ap-
peared to be longer in the nivolumab group than
in the chemotherapy group (Fig. S10C). Event-
free survival from definitive surgery in patients
who had received adjuvant therapy regardless of
their pathological complete response is shown
in Figure S11.

PATIENT-REPORTED OUTCOMES

At baseline, patients were assessed as having a
generally low symptom burden, as shown by a
mean (£SD) total NSCLC-SAQ score of 4.98+3.26
in the nivolumab group and 5.07£3.34 in the
chemotherapy group (on a scale ranging from 0
to 20, with higher scores indicating a greater
symptom burden). The percentage of patients
who completed their outcome assessments dur-
ing treatment was generally more than 90%,
except at visits before and after surgery. Ac-
cording to total scores on the NSCLC-SAQ,
patients in the nivolumab group had a longer time
until definitive deterioration in disease-related
symptoms than did those in the chemotherapy
group, with a median time of 40.0 months (95% CI,
33.6 to not reached) in the nivolumab group and
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A Event-free Survival

1004 No. of Median Event-free

Patients Survival (95% Cl)

1 1
1 1
_ I 1
:g E 66 ;3';18 9 1702 mo
73 — S — 1
S ol ' : (568 789) 63.4-76.0) Nivolumab 229  NR (28.9-NR)
= : i | Chemotherapy 232 18.4 (13.6-28.1)
o 60 Vo 79.9 %, | : .
o« ! | ! Hazard ratio for disease
3 50 ! (73.8-34.7) | 59.2 ! Nivol b progression or death,
o ! ! . ! voluma
s 404 H 1 (52.2-65.6)1  50.0 0.58 (97.36% Cl, 0.42-0.81)
S 1 | 1(42.9-56.7) P<0.001
g 30 ' ! ' Chemotherapy
o 20 | i i
1 i 1
10+ ! i i
1 i 1
0 T t T t T t T T T T T T T 1
0 3 6 9 12 15 18 21 24 27 30 33 36 39 42
Months
No. at Risk
Nivolumab 229 208 173 157 141 134 115 &9 69 46 20 7 4 2 0
Chemotherapy 232 204 165 138 118 106 78 59 44 29 19 10 6 1 0
B Subgroup Analyses for Event-free Survival
No. of Unstratified Hazard Ratio for Disease Progression or Death
Subgroup Patients Median Event-free Survival (95% Cl)
Nivolumab Chemotherapy
(N=229) (N=232)
mo
Overall 461 NR (28.9-NR)  18.4 (13.6-28.1) — 0.59 (0.44-0.79)
Age !
<65 yr 202 NR (24.4-NR)  16.7 (11.0-28.2) —_— 0.55 (0.36-0.85)
265 yr 259 NR (28.9-NR)  20.1 (11.2-NR) — 0.61 (0.41-0.91)
Sex '
Male 327 NR (28.9-NR)  16.7 (10.2-NR) — - 0.53 (0.37-0.75)
Female 134 30.2 (19.7-NR)  18.8 (14.7-35.1) ——— 0.71 (0.41-1.20)
Geographic region \
North America 44 30.2 (7.9-NR) 9.4 (6.2-22.0) — - 0.59 (0.25-1.38)
Europe 250 NR (27.0-NR)  23.7 (15.1-NR) — 0.61 (0.40-0.92)
Asia 115 NR (24.2-NR)  13.9 (8.1-NR) —_———— 0.47 (0.26-0.86)
ECOG performance-status score !
0 288 NR (27.0-NR)  20.1 (12.6-NR) — ! 057 (0.39-0.83)
1 173 29.0 (22.6-NR)  17.3 (10.6-35.1) S — 0.61 (0.39-0.97)
Baseline disease stage :
I 162 NR (22.6-NR)  NR (24.2-NR) — 0.81 (0.46-1.43)
1l 297 30.2 (26.9-NR)  13.4 (9.8-17.7) ——— 0.51 (0.36-0.72)
Node stage E
NO 167 NR (242-NR)  NR (15.8-NR) — 0.80 (0.48-1.32)
N1 108 NR (24.4-NR)  28.1 (17.0-NR) _— e 0.58 (0.29-1.16)
N2 182 30.2 (26.9-NR)  10.0 (8.1-15.1) — e 0.46 (0.30-0.70)
Single-station 112 30.2 (18.2-NR)  10.0 (6.5-18.4) —_————— | 0.49 (0.29-0.84)
Multistation 69 NR (13.2-NR)  10.0 (8.0-18.8) — | 0.43 (0.21-0.88)
Tumor histology .
Squamous 234 NR (NR-NR)  17.0 (10.2-NR) — e 0.46 (0.30-0.72)
Nonsquamous 227 28.9 (21.4-NR)  18.4 (13.6-28.1) —0—5— 0.72 (0.49-1.07)
Smoking status 0
Current or former smoker 417 NR (29.0-NR)  17.0 (11.4-28.1) — ! 0.54 (0.40-0.74)
Never smoked 44 19.7 3.7-NR)  25.0 (13.9-NR) . 1.32 (0.54-3.20)
Tumor PD-L1 expression ]
<1% 186 29.0 (21.4-NR)  19.8 (13.9-NR) — e+ 0.73 (0.47-1.15)
>1% 256 NR (28.9-NR)  15.8 (9.3-35.1) —— ! 0.52 (0.35-0.78)
1-49% 159 30.2 (20.0-NR)  28.1 (11.0-NR) ——— 0.76 (0.46-1.25)
>50% 97 NR (NR-NR) 8.0(63-23.7) <+—o—— ; 0.26 (0.12-0.55)
Neoadjuvant platinum chemotherapy '
Cisplatin 97 27.0 (21.3-NR)  15.8 (8.8-28.1) S — 0.61 (0.35-1.08)
Carboplatin 347 NR (29.0-NR)  17.3 (12.6-35.1) — - ! 0.53 (0.37-0.75)
0.1I25 O.ZISO 045IOO 14(;00 24(;00 4.(;00
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Better Better
1762 N ENGLJ MED 390;19 NEJM.ORG MAY 16/23, 2024

The New England Journal of Medicine
Downloaded from nejm.org by GUY RENE BOYER on May 16, 2024. For persona use only.
No other uses without permission. Copyright © 2024 Massachusetts Medical Society. All rights reserved.



PERIOPERATIVE NIVOLUMAB IN RESECTABLE LUNG CANCER

Figure 1 (facing page). Event-free Survival.

Shown is event-free survival as assessed by blinded
independent central review in the intention-to-treat
population (Panel A) and in patient subgroups (Panel B).
Disease progression included progression that pre-
cluded surgery, resulted in abandoned surgery owing
to unresectability, and progression or recurrence
that occurred with or without surgery. In Panel A, the
P value was calculated by means of a stratified two-
sided log-rank test, with the hazard ratio and confi-
dence intervals estimated according to a stratified Cox
proportional-hazards model with the treatment group
as a covariate. In Panel B, the randomization stratifi-
cation was not applied to the analysis of the subgroup
population, so unstratified data are reported. Confi-
dence intervals were not adjusted for multiplicity and
should not be used for hypothesis testing; all sub-
group analyses were prespecified except for analyses
according to node stage, which were performed post
hoc. ECOG denotes Eastern Cooperative Oncology
Group, NR not reached, and PD-L1 programmed death
ligand 1.

a median of 31.1 months (95% CI, 25.0 to not
reached) in the chemotherapy group (hazard
ratio, 0.66; 95% CI, 0.45 to 0.98) (Fig. 3B). The
overall change from baseline in the NSCLC-SAQ
score as assessed by a mixed model of repeated
measures was not considered to be clinically
meaningful in either group (Table S7).

SAFETY AND SURGICAL COMPLICATIONS

Among treated patients, an adverse event was
reported in 97.4% of those in the nivolumab
group and in 97.8% in the chemotherapy group
(Table 2). Adverse events of any grade that were
determined by the investigator to be related to
the trial treatment occurred in 89.0% of the pa-
tients in the nivolumab group and in 87.0% of
those in the chemotherapy group, with grade 3
or 4 treatmentrelated adverse events occurring
in 32.5% and 25.2% of the patients, respectively.
The most common grade 3 or 4 treatment-related
adverse event in the nivolumab and chemo-
therapy groups was a decreased neutrophil
count (in 10.1% and 6.5%, respectively) (Table
S8). Treatment-related adverse events of any
grade that led to treatment discontinuation oc-
curred in 19.3% of the patients in the nivolumab
group and in 7.4% of those in the chemotherapy
group; grade 3 or 4 treatment-related adverse
events leading to treatment discontinuation oc-
curred in 11.0% and 4.8% of the patients, re-
spectively (Table 2).

As compared with the incidence of treatment-
related adverse events overall, the incidence of
such events was generally similar during the
neoadjuvant period and was lower during the
adjuvant period in the two treatment groups.
Immune-mediated adverse events occurred in-
frequently and were typically of grade 1 or 2; the
most common immune-mediated adverse event
was hypothyroidism or thyroiditis, which was
reported in 11.0% of the patients in the nivolumab
group and in 1.7% of those in the chemotherapy
group (Table S9). Death that was deemed by in-
vestigators to be related to a trial treatment was
reported in 2 patients (both from pneumonitis)
in the nivolumab group and in no patients in the
chemotherapy group (Table 2).

Of patients who underwent surgery, surgery-
related adverse events occurred in 41.0% of
those in the nivolumab group and in 38.8% of
those in the chemotherapy group; 11.8% in each
group had grade 3 or 4 events (Table 2). The
most frequent surgery-related adverse events in
the nivolumab and chemotherapy groups were
incision-site pain (in 6.2% and 6.7%, respective-
ly), procedural pain (in 5.6% and 1.7%, respec-
tively), and dyspnea (in 5.1% and 6.2%, respec-
tively) (Table S10). Grade 5 surgery-related adverse
events (i.e., events that led to death <24 hours
after onset) occurred in three patients (1.7%) in
the nivolumab group and in one patient (0.6%)
in the chemotherapy group; all events were
deemed to be unrelated to the trial treatment
according to investigator assessment (Table 2).
Adverse events that delayed definitive surgery
occurred in 3.5% of patients in the nivolumab
group and in 2.2% of those in the chemotherapy
group; adverse events leading to the cancellation
of definitive surgery occurred in 3.1% and 1.7%
of the patients, respectively.

DISCUSSION

In the CheckMate 77T trial, we found that the
addition of perioperative nivolumab to neoadju-
vant chemotherapy resulted in significantly lon-
ger event-free survival than perioperative placebo
added to neoadjuvant chemotherapy in patients
with resectable NSCLC (hazard ratio, 0.58;
P<0.001). We also observed that a higher per-
centage of patients in the nivolumab group than
in the chemotherapy group had a pathological
complete response (25.3% vs. 4.7%) and a major
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A Pathological Complete Response B Major Pathological Response
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C Pathological Complete Response in Prespecified Subgroups
No. of Pathological Complete Response Unweighted Difference in Pathological Complete Response
Subgroup Patients (95% Cl) (95% CI)
Nivolumab Chemotherapy
(N=229) (N=232)
percent percent
Overall 461 25.3 (19.8-31.5) 4.7 (2.4-8.3) E — 20.6 (14.3 to 26.9)
Age .
<65 yr 202 255 (17.4-35.1) 4.0 (1.1-9.9) — 21.5 (12.0 to 31.0)
65 yr 259 252 (17.9-33.7) 5.3 (2.2-10.6) (R — 19.9 (11.4 to 28.5)
Sex !
Male 327 26.9 (20.4-343) 5.0 (2.2-9.6) ' —— 21.9 (14.3 to 29.5)
Female 134 21.0 (11.7-332) 4.2 (0.9-11.7) D —— 16.8 (5.7 to 28.8)
Geographic region \
North America 44 13.0 (2.8-33.6) 0 (0-16.1) - 13.0 (-4.6 to 32.1)
Europe 250 22.0 (15.0-30.3) 5.5 (2.2-11.0) L —— 16.4 (8.0 to 25.0)
Asia 115 36.9 (25.3-49.8) 2.0 (0.1-10.6) ———— 34.9 (21.3 to 47.2)
ECOG performance-status score ,
0 288 25.9 (19.0-33.7) 5.0 (2.0-10.0) ' — 20.9 (12.8 to 28.9)
1 173 244 (15.6-35.1) 4.4 (1.2-10.9) P e 20.0 (9.8 to 30.6)
Baseline disease stage 0
I 162 29.6 (20.0-40.8) 3.7 (0.8-10.4) : —— 25.9 (14.9 to 36.9)
] 299 23.0 (16.5-30.6) 5.3 (23-10.2) P —e— 17.7 (10.0 to 25.5)
Tumor histology E
Squamous 234 28.4 (20.5-37.6) 5.9 (2.4-11.8) D —— 22.5 (13.1t0 31.8)
Nonsquamous 227 22.1 (14.9-309) 3.5 (1.0-8.7) ! —— 18.6 (10.2 to 27.4)
Smoking status !
Current or former smoker 417 25.9 (20.2-32.4) 4.9 (2.4-8.8) i — 21.1 (14.4 to 27.7)
Never smoked 44 17.6 (3.8-43.4) 3.7 (0.1-19.0) _ 13.9 (-4.6 to 37.5)
Tumor PD-L1 expression 1
<1% 186 12.9 (6.8-21.5) 4.3 (1.2-10.6) —— 8.6 (0.4 t0 17.3)
>1% 256 35.2 (26.9-44.1) 4.7 (1.7-9.9) — 30.5 (21.2 to 39.4)
1-49% 159 265 (17.4-373) 3.9 (0.8-11.1) P —— 22.6 (11.7 to 33.3)
>50% 97 51.1 (35.8-66.3) 5.8 (1.2-15.9) ' — e 453(28.1t059.3)
Neoadjuvant platinum chemotherapy !
Cisplatin 97 29.1 (17.6-42.9) 4.8 (0.6-16.2) e 243 (9.2 t0 37.8)
Carboplatin 347 24.6 (18.2-31.8) 5.0 (23-9.3) L —e— 19.6 (12.3 to 27.0)
30 -5 0 15 30 45 60
Chemotherapy Nivolumab

Better Better

Figure 2. Pathological Response as Assessed by Central Review.

Shown is the pathological complete response in the intention-to-treat population (Panel A), the major pathological response in the
intention-to-treat population (Panel B), and the pathological complete response in prespecified patient subgroups (Panel C). The pathologi-
cal response was measured as the number of residual viable tumor cells after surgery in the primary tumor and sampled lymph nodes;
the response was defined as complete if there were no residual viable tumor cells and as major if there were no more than 10% residual
viable tumor cells. The confidence intervals have not been adjusted for multiplicity and should not be used for hypothesis testing. In
Panel C, the unweighted difference between the treatment groups for subgroup analyses is shown according to the statistical analysis
plan. Two patients in the chemotherapy group with stage IV disease at baseline were included in the stage Il subgroup.
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A Analysis of Event-free Survival from Definitive Surgery, According to Pathological Complete Response
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Figure 3. Exploratory Landmark Analysis of Event-free Survival According to Pathological Complete Response and Analysis of Time to
Definitive Deterioration (TTDD) in Disease-Related Symptoms.

Panel A shows the landmark analysis of event-free survival from definitive surgery according to the pathological complete response (pCR).
Panel B shows the percentage of patients without definitive deterioration in disease-related symptoms on the basis of total scores on
the Non—-Small-Cell Lung Cancer Symptom Assessment Questionnaire (NSCLC-SAQ) in the intention-to-treat population. In Panel A,
the landmark time point was the date of definitive surgery; an unstratified Cox proportional-hazards model with the treatment group
as a covariate was used to estimate hazard ratios and confidence intervals. The hazard ratio for the comparison between patients with
a pathological complete response and those without such a response was 0.20 (95% Cl, 0.08 to 0.50) in the nivolumab group and 0.41
(95% Cl, 0.13 to 1.30) in the chemotherapy group. In Panel B, a stratified Cox proportional-hazards model with the treatment group and
baseline NSCLC-SAQ total score as covariates was used to estimate hazard ratios and confidence intervals; the threshold for definitive
deterioration in the NSCLC-SAQ total score was 3 points.
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pathological response (35.4% vs. 12.1%). Further-
more, the perioperative use of nivolumab re-
sulted in a lower risk of definitive deterioration
of disease-related symptoms than chemotherapy.
No new safety signals were reported with periop-
erative nivolumab; surgical outcomes were simi-
lar in the two treatment groups.

The benefit of perioperative nivolumab over
chemotherapy was evident with respect to event-
free survival in patients with stage III disease,
including those with single-station and multista-
tion nodal involvement, who represented nearly
two thirds of the population in the trial. These
findings are consistent with other reports of
perioperative immunotherapy in patients with
resectable NSCLC.!81

Event-free survival was also longer in the
nivolumab group across PD-L1 subgroups. Al-
though cross-trial comparisons must be made
with caution because of differences in trial de-
sign, patient population, and sample size (with
the associated differences in statistical power), it
is interesting to note that a hazard ratio of 0.85
(95% CI, 0.54 to 1.32) was observed with neoad-
juvant nivolumab plus chemotherapy in patients
with tumor PD-L1 expression of less than 1% in
CheckMate 816.* Recent trials of perioperative
immunotherapy have also shown hazard ratios
for analyses of event-free survival in patients
with tumor PD-L1 expression of less than 1%.'8%°
These comparisons were similar to the findings
in CheckMate 77T, although the 95% confidence
intervals crossed 1 in all such subgroups.

In CheckMate 77T, a pathological complete
response occurred in approximately 5 times as
many patients in the nivolumab group as in the
chemotherapy group (25.3% and 4.7%, respec-
tively). Of note, the percentage of patients with
a pathological complete response in the nivolumab
group was almost identical to that observed in
CheckMate 816 for neoadjuvant nivolumab plus
chemotherapy (24.0%; 95% CI, 18.0 to 31.0).* In
the phase 3 AEGEAN, KEYNOTE-671, and Neo-
torch trials, the percentage of patients with a
pathological complete response ranged from
17.2 to 24.8% (with data from the Neotorch trial
that included only patients with resectable stage
III NSCLC) in the perioperative durvalumab,
pembrolizumab, and toripalimab groups, re-
spectively.1819:24

The association of pathological response with
event-free survival benefit was also confirmed in

CheckMate 77T and was consistent with the
findings from other trials of perioperative im-
munotherapy.®? In a post hoc landmark analy-
sis of data from CheckMate 77T in which we
assessed event-free survival from definitive sur-
gery according to adjuvant treatment status,
perioperative nivolumab resulted in longer event-
free survival than chemotherapy in patients who
had received adjuvant treatment (hazard ratio,
0.43; 95% CI, 0.28 to 0.67); among the patients
who could not receive adjuvant treatment, neo-
adjuvant nivolumab plus chemotherapy contin-
ued to provide event-free survival benefit (hazard
ratio, 0.44; 95% CI, 0.22 to 0.87). Furthermore,
in a similar post hoc landmark analysis of event-
free survival from definitive surgery, event-free
survival favored perioperative nivolumab regard-
less of status with respect to pathological com-
plete response among the patients who had re-
ceived adjuvant treatment. Among the patients
who had received adjuvant treatment and did not
have a pathological complete response, the haz-
ard ratio for the analysis of event-free survival
from definitive surgery was 0.70 (95% CI, 0.43 to
1.13), whereas the corresponding hazard ratios
were 0.84 (95% CI, 0.61 to 1.17) in CheckMate
816 and 0.69 (95% CI, 0.55 to 0.85) in KEY-
NOTE-671 among all patients without a patho-
logical complete response.*!* Although heteroge-
neous populations limit cross-trial comparisons
and the CheckMate 77T trial was not designed
to directly evaluate the role of adjuvant immuno-
therapy after neoadjuvant chemoimmunotherapy,
findings from our trial suggest benefit with a
perioperative approach of including adjuvant
nivolumab after neoadjuvant nivolumab plus
chemotherapy and surgery in patients with re-
sectable NSCLC.

The overall safety profile and surgical out-
comes in CheckMate 77T were similar in the
two treatment groups and correspond to the
findings in previous studies.’®!*2>* Safety out-
comes with neoadjuvant therapy were also simi-
lar in the two groups; adverse events were less
common during the adjuvant period in both
groups. The incidence of treatment-related ad-
verse events resulting in treatment discontinua-
tion or death with perioperative nivolumab was
similar to that observed previously with neoad-
juvant chemoimmunotherapy or perioperative
immunotherapy.*'#1%2-2* Surgical outcomes were
similar in the two treatment groups, with fewer
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surgery cancellations and pneumonectomies not-
ed with perioperative nivolumab; findings were
consistent with results for neoadjuvant nivolumab
plus chemotherapy in CheckMate 816 and for
perioperative durvalumab in AEGEAN.*'® Qver-
all, long-term clinical benefit in CheckMate 77T
with four cycles of neoadjuvant nivolumab plus
chemotherapy followed by adjuvant nivolumab
will be ascertained as the trial data mature.

A limitation of our trial is the underrepresen-
tation of Black patients, which also occurred in
other trials that have evaluated perioperative
immunotherapy in patients with resectable
NSCLC.18%

tients with resectable stage IIA to IIIB NSCLC. A
higher percentage of patients in the nivolumab
group also had a pathological response than
those in the chemotherapy group. Patient-reported
outcomes with respect to disease-related symp-
toms were better with perioperative nivolumab
than with chemotherapy as well. The safety
profile of perioperative nivolumab revealed no
unexpected safety signals.
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