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W Check for updates

Individuals with non-small-cell lung cancer (NSCLC) with metastases to the
ipsilateral mediastinum or subcarinal lymph nodes (N2 disease) have poor
long-termsurvival. This exploratory analysis from the randomized phase 3

CheckMate 77T study assessed clinical outcomes by nodal status in individuals
with stage [IINSCLC who received neoadjuvant nivolumab plus chemotherapy
followed by surgery and adjuvant nivolumab (nivolumab) versus neoadjuvant
chemotherapy followed by surgery and adjuvant placebo (placebo). Here

we show that among patients with N2 disease, nivolumab versus placebo
improved event-free survival (1-year rate, 70% versus 45%; hazard ratio,

0.46 (95% confidenceinterval, 0.30-0.70)) and pathological complete
response rate (22.0% versus 5.6%); 77% versus 73% had definitive surgery, of
whom 84% versus 74% received a simple lobectomy. Furthermore, nivolumab
improved outcomes versus placebo in patients with multistation N2 NSCLC
(1-year event-free survival rate: 71% versus 46%; hazard ratio, 0.43 (0.21-0.88);
pathological complete response rate, 29.0% versus 2.7%). In the N2 subgroup

with definitive surgery, 67% and 59% of patients had nodal downstaging after
surgery (57% versus 44% downstaged to node-negative disease). Median EFS
inrandomized patients with stage Il non-N2 NSCLC was not reached with
nivolumab and 17.0 months with placebo (1-year EFS rate, 74% versus 62%;
hazardratio, 0.60 (0.33-1.08)). No new safety signals were identified. These
findings support perioperative nivolumab plus neoadjuvant chemotherapy as
an efficacious treatment for stage [l N2 disease and suggest that N2 status may
not predict poor prognosis in resectable NSCLC treated with perioperative
immunotherapy. ClinicalTrials.gov identifier: NCT04025879.

The current standard neoadjuvant treatment for eligible patients with
resectable non-small-cell lung cancer (NSCLC) is a combination of
immunotherapy plus chemotherapy'. In the phase 3 CheckMate 816
trial, neoadjuvant nivolumab plus chemotherapy demonstrated statis-
tically significantimprovementsin event-free survival (EFS; hazardratio
(HR), 0.63; 97.38% confidence interval (Cl), 0.43-0.91; P= 0.005) and
rate of pathological complete response (pCR; 24.0% versus 2.2%; odds
ratio (OR),13.94 (99% Cl, 3.49-55.75; P< 0.001)) versus chemotherapy

alone in patients with resectable stage IB-111A NSCLC'. Neoadjuvant
nivolumab plus chemotherapy also showed a statistically significant
improvement in overall survival (OS) versus chemotherapy (HR, 0.72
(95%Cl,0.523-0.998); P= 0.048) at the 5-year analysis”. Neoadjuvant
nivolumab plus chemotherapy is now approved by several regulatory
bodies for eligible patients with resectable NSCLC>”.

Perioperative immunotherapy-based treatment regimens for
resectable NSCLC have also demonstrated superior survival and
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pathological response outcomes versus chemotherapy in patients
with resectable NSCLC®™. The phase 3 CheckMate 77T trial built on
the positive findings for neoadjuvant nivolumab plus chemotherapy
and demonstrated statistically significant EFS benefit (HR, 0.58 (97.36%
Cl, 0.42-0.81); P< 0.001) with perioperative nivolumab (neoadju-
vant nivolumab plus chemotherapy followed by surgery and adjuvant
nivolumab) versus perioperative placebo (neoadjuvant placebo plus
chemotherapy followed by surgery and adjuvant placebo) in patients
with resectable stage II-11IB NSCLC". These findings from CheckMate
77T led to the approval of this regimen in the United States and Euro-
pean Union**, National Comprehensive Cancer Network guidelines
include treatment with neoadjuvant nivolumab plus chemotherapy
and optional adjuvant nivolumab as a category 1 recommendation for
eligible patients with NSCLC®. Perioperative durvalumab and pem-
brolizumab are also standard-of-care regimens, having demonstrated
improvements in survival outcomes versus perioperative placebo in
patients with resectable stage IIA-1IIB NSCLC in the phase 3 AEGEAN
and KEYNOTE-671trials, respectively®?.

Stage IlIA-1IIBNSCLC, particularly withmultistation disease, is his-
torically associated with poor survival'*"”. Treatment with concurrent
chemoradiotherapy followed by consolidation immunotherapy for
stage [IIA-1IIBNSCLC resulted ina5-year survival rate 0f 42.9% (ref. 18).
Although surgical resection is an option in select patients with stage
III NSCLC", disease recurrence is common after surgery: the 5-year
recurrence-freesurvivalrateinthose withstage IIINSCLCis34% (ref.20).
Patients with stage Il NSCLC with metastases to the ipsilateral medi-
astinum or subcarinal lymph nodes (N2 disease) have particularly
limited treatment options. Two randomized trials of patients with
completely resected stage IlIA N2 NSCLC reported no improvement
indisease-free survival for patients with versus without postoperative
radiotherapy”-?, highlighting a high unmet need in this population.

The clinical benefit of perioperative immunotherapy in patients
with resectable stage Il NSCLC, including subpopulations with N2
(single- and multistation N2) and non-N2 disease, is not fully under-
stood. To further characterize outcomes in these patient populations,
we report exploratory efficacy and safety outcomes from Check-
Mate 77T in patients with stage Ill resectable NSCLC with or without
N2 disease.

Results

Patients, treatment and surgical summary

Of the 461 patients randomized to nivolumab (n =229) or placebo
(n=232), as previously described"”, 91 and 90 in the respective treat-
mentarms had stage Il N2 NSCLC at baseline, and 55 and 57 had stage
IlInon-N2NSCLC at baseline (Fig. 1). Two patients in each arm had stage
IIIN3 NSCLC and were not included in this analysis because they were
deemed unresectable. Among all patients analyzed, 157 of 181 (87%)
withN2NSCLC and 74 of 112 (66 %) with non-N2 NSCLC had mediastinal
staging confirmation. Patients had amedian follow-up 0f25.4 months
(range, 15.7-44.2) as of the 6 September 2023 database lock.

Baseline characteristics were generally similar between patients
with N2 and patients withnon-N2NSCLC and between treatment arms
(Table 1). In the nivolumab and placebo arms, respectively, 48 (53%)
and 57 (63%) patients in the N2 subgroup had stage IlIA NSCLC and
43 (47%) and 33 (37%) had stage IlIB NSCLC; all patients in the non-N2
subgroup had stage IlIA NSCLC. The N2 subgroup had higher propor-
tions of patients with an Eastern Cooperative Oncology Group (ECOG)
performance status of 0 and nonsquamous tumor histology in both
treatment arms than the non-N2 subgroup, and the non-N2 subgroup
had a higher proportion of patients with a tumor programmed cell
deathligand 1 (PD-L1) of >50% in the nivolumab arm.

Among patients with N2NSCLC, 77 (85%) and 81 (90%) completed
neoadjuvant treatment in the nivolumab and placebo arms, respec-
tively (Extended Data Fig. 1). Seventy (77%) patients in the nivolumab
armand 66 (73%) in the placebo arm underwent definitive surgery, of

whom 59 (84%) and 49 (74%) had a lobectomy, and 1 (1%) and 9 (14%)
had a pneumonectomy. Complete (RO) resection was achieved in
60 (86%) and 57 (86%) patients in the respective treatment arms. In
the non-N2 NSCLC subgroup, 50 (91%) and 52 (91%) patients com-
pleted neoadjuvant treatment in the nivolumab and placebo arms,
respectively. Forty-five (82%) patients in the nivolumab arm and 45
(79%) in the placebo arm underwent definitive surgery, of whom 36
(80%) and 32 (71%) had alobectomy, and 6 (13%) and 4 (9%) had apneu-
monectomy, respectively. RO resection was achieved in 38 (84%) and
39 (87%) patientsin the respective treatment arms. Additional surgical
characteristics and outcomes are described in Supplementary Table 1.

In patients with N2 NSCLC, 56 (62%) in the nivolumab arm and
53 (59%) in the placebo arm received adjuvant treatment following
surgery. By the data cutoff date, 28 (31%) and 25 (28%) patients had com-
pleted adjuvant treatment, respectively,and 25(27%) and 25 (28%) had
discontinued treatment, respectively; 3 (3%) and 3 (3%) were continuing
treatment, respectively (Extended DataFig.1). In patients with non-N2
NSCLC, 33 (60%) inthe nivolumab armand 39 (68%) inthe placebo arm
received adjuvant treatment following surgery. Twenty-two (40%) in
the nivolumab arm and 25 (44%) in the placebo arm had completed
adjuvanttreatment, and 10 (18%) in the nivolumab arm and 13 (23%) in
the placebo arm had discontinued treatment; 1(2%) in the nivolumab
armand1(2%) in the placebo arm were continuing treatment. In both
the nivolumab and placebo arms, patients received a median of 12
(range, 1-13) and 13 (range, 1-13) doses of adjuvant treatment in the
N2 and non-N2 subgroups, respectively.

The baseline characteristics of patients who completed
adjuvant treatment but did not receive surgery are shown in
Supplementary Table 2, and their subsequent therapies are described
inthe Supplementary Results.

Efficacy

Pathological response. Inrandomized patients with stage IlINSCLC, a
higher proportion of patients with N2 NSCLC had apCR with nivolumab
(20/91 (22.0%)) than placebo (5/90 (5.6%); difference, 16.4%; Fig. 2a).
Similarly, the pCR rate was higher among patients with non-N2 NSCLC
in the nivolumab arm (14/55 (25.5%) versus 3/57 (5.3%); difference,
20.2%). Among patients who received definitive surgery, pCRrates in
the N2 subgroup were higher with nivolumab (20 patients with pCR of
70 patients with definitive surgery (28.6%)) than placebo (5/66 (7.6%);
difference, 21.0%); similar findings were observed in patients with
definitive surgery in the non-N2 subgroup (14/45 (31.1%) versus 3/45
(6.7%); difference, 24.4%). pCRrates were also higher with nivolumab
thanplaceboin patients with definitive surgery for both single-station
N2 (11 patients with pCR of 45 patients with definitive surgery (24.4%)
versus 4/37 (10.8%); difference, 13.6%) and multistation N2 subgroups
(9/24 (37.5%) versus 1/29 (3.4%); difference, 34.1%; Fig. 2b).

Among all randomized patients with stage IIl NSCLC, a higher
proportion in the nivolumab arm had a major pathological response
(MPR) than in the placebo arm for both the N2 (27/91 (29.7%) versus
10/90 (11.1%); difference, 18.6%) and non-N2 subgroups (23/55 (41.8%)
versus 7/57 (12.3%); difference, 29.5%; Extended Data Fig. 2a). Higher
MPR rates in the nivolumab arm than in the placebo arm were also
observed among patients with definitive surgeryin the N2 and non-N2
subgroups and in patients with single-station and multistation N2
NSCLC (Extended Data Fig. 2a,b).

Consistent with the overall population, a higher proportion
of patients with N2 NSCLC and a tumor PD-L1 of >1% had a pCR with
nivolumab than with placebo (16 patients with pCR of 48 patients
withatumor PD-L10of >1% (33.3%) versus 4/51(7.8%); difference, 25.5%;
Supplementary Table 3). The pCR rate was also higher in patients
with N2 NSCLC and a tumor PD-L1 of <1% in the nivolumab versus
placebo arms, although the difference between treatment arms was
smaller (4/41(9.8%) versus1/35(2.9%); difference, 6.9%). Similar results
were observed in patients with non-N2 NSCLC with a tumor PD-L1
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735 patients enrolled

274 (37%) not randomized
227 (31%) no longer met study criteria
26 (4%) withdrew consent
3 (<1%) not randomized for administrative reasons
3 (<1%) had poor compliance
2 (<1%) had AEs
13 (2%) not randomized for other reasons

461 (63%) patients randomized

l

229 (50%) randomized to
perioperative nivolumab

81(35%) stage Il
2 (1%) stage Ill N3®

| |

|

232 (50%) randomized to
perioperative placebo

81(35%) stage Il
2 (1%) stage 11l N3*
2 (1%) stage IV

| |

91 (40%) stage |1l N2 | | 55 (24%) stage Il non-N2

90 (39%) stage 11l N2 | | 57 (25%) stage Ill non-N2 |

| |

l l

| 91 (100%) received treatment | | 55 (100%) received treatment

| | 90 (100%) received treatment | | 57 (100%) received treatment |

+ 3 (3%) continuing treatment
+ 28 (31%) completed neoadjuvant
and adjuvant treatment

« 1(2%) continuing treatment
« 22 (40%) completed neoadjuvant
and adjuvant treatment

- 1(1%) died
- 4 (4%) discontinued for other
reasons

- 1(2%) was lost to follow-up

- 1(2%) withdrew consent

- 2 (4%) discontinued for other
reasons

« 3 (3%) continuing treatment
« 26 (29%) completed neoadjuvant
and adjuvant treatment
« 61(68%) discontinued treatment
- 3(3%) had study drug toxicity
- 42 (47%) had disease progression
- 4 (4%) had AEs unrelated to
study drug
- 2 (2%) requested to discontinue
treatment
(1%) withdrew consent
- 8 (9%) discontinued for other

+ 60 (66%) discontinued treatment [e— 32 (58%) discontinued treatment [e—
- 18 (20%) had study drug toxicity - 9 (16%) had study drug toxicity
- 18 (20%) had disease progression -10 (18%) had disease progression
- 11(12%) had AEs unrelated to - 5(9%) had AEs unrelated to
study drug study drug
- 7 (8%) requested to discontinue - 3 (6%) requested to discontinue
treatment treatment
- 1(1%) no longer met study criteria - 1(2%) died -1

reasons
- 1(1%) discontinued for
administrative reasons

«1(2%) continuing treatment
« 25 (44%) completed neoadjuvant
and adjuvant treatment
« 31(54%) discontinued treatment
- 4 (7%) had study drug toxicity
- 17 (30%) had disease progression
- 4 (7%) had AEs unrelated to
study drug
- 1(2%) requested to discontinue
treatment
- 1(2%) withdrew consent
- 4 (7%) discontinued for other
reasons

91(100%) analyzed for efficacy
91(100%) analyzed for safety

55 (100%) analyzed for efficacy
55 (100%) analyzed for safety

90 (100%) analyzed for efficacy
90 (100%) analyzed for safety

57 (100%) analyzed for efficacy
57 (100%) analyzed for safety

Fig.1| CheckMate 77T nodal status analysis population. Patients were enrolled
between November 2019 and April 2022 and had amedian follow-up of 25.4 months
(range, 15.7-44.2) as of the 6 September 2023 database lock for this analysis. The

denominators used to calculate percentages were based on the number of patients
ineach previous cohort. The superscript ‘a’ indicates that the enrollment of
patients with stage IIlN3 NSCLC was considered a protocol deviation.

of >1% (10/30 (33.3%) in the nivolumab arm versus 1/28 (3.6%) in the
placebo arm; difference, 29.8%) or a tumor PD-L1 of <1% (4/24 (16.7%)
versus 2/28 (7.1%); difference, 9.5%).

EFS. Among all randomized patients with stage Ill N2 NSCLC, EFS was
improved with perioperative nivolumab versus placebo (median EFS,
30.2 versus 10.0 months; 1-year EFS rate, 70% versus 45%; HR, 0.46 (95%
Cl, 0.30-0.70); Fig. 3a). Median EFS in randomized patients with stage
llInon-N2NSCLC was not reached (NR) with nivolumab and17.0 months
withplacebo (1-year EFSrate, 74% versus 62%; HR, 0.60 (95% Cl,0.33-1.08);
Fig. 3b). Similar results were observed for nivolumab versus placebo in
patients with single-station (HR, 0.49 (95% Cl, 0.29-0.84)) or multista-
tion (HR, 0.43 (95% CI, 0.21-0.88)) N2 NSCLC (Extended Data Fig. 3a,b).
Nivolumab also numerically improved EFS versus placeboin the N2 and
non-N2 subgroups whether patients had a tumor PD-L1 of >1% or <1%
(Supplementary Table 4).Inanexploratory analysis evaluating EFS land-
marked from definitive surgery, outcomes appeared to favor nivolumab
over placebo in patients with N2 (median EFS, NR versus 8.9 months;
HR, 0.32 (95% Cl, 0.19-0.54)) or non-N2 NSCLC (median EFS, NR versus
25.0 months; HR, 0.61 (95% Cl, 0.30-1.24); Fig. 3c,d) and in those with
single-station (HR, 0.40 (95% Cl, 0.20-0.78)) or multistation (HR, 0.23
(95% Cl,0.09-0.58)) N2NSCLC (Extended Data Fig. 3c,d).

Inan exploratory analysis of EFSlandmarked from definitive sur-
gery by pCRstatus, nivolumabimproved EFS versus placeboin patients
without pCRin both the N2 and non-N2 subgroups (N2 HR, 0.48 (95%
Cl, 0.27-0.86); non-N2 HR, 0.86 (95% Cl, 0.41-1.84); Fig. 4a,b). The
sample sizes for the subgroups of patients with pCR were too limited
to compute HRs. Similar trends were observed for EFS from randomi-
zation (Extended Data Fig. 4a,b) and in patients with single-station or
multistation N2 NSCLC (Extended Data Fig. 4c-f).

An exploratory analysis of EFS from randomization by adjuvant
treatment status suggested a numerical improvement in 1-year EFS
rates with nivolumab versus placebo in patients with adjuvant therapy
inboth the N2 (88% versus 64%, respectively) and non-N2 subgroups
(91% versus 79%; Extended Data Fig. 5a,b). Among patients without
adjuvant treatment, 1-year EFS rates were numerically higher with
nivolumab than with placebo in both the N2 (64% versus 0%, respec-
tively) and non-N2 subgroups (56% versus 40%, respectively); how-
ever, these subgroups were too small to draw definitive conclusions
(Extended Data Fig. 5c,d). One-year EFS rates from randomization
or from surgery were numerically higher than placebo in the N2 sub-
group whether patients received six or fewer doses or more than six
doses of adjuvant treatment (Fig. 5 and Extended Data Fig. 6). Among
patients with surgery but without pCR who received adjuvant treat-
ment, EFS landmarked from surgery in the N2 and non-N2 subgroups
also appeared longer with nivolumab than with placebo (Fig. 4c,d).In
the N2 subgroup, 11 patientsin the nivolumab arm and 13 in the placebo
armhad surgery without pCR and no adjuvant treatment versus 10 and
6 patients, respectively, in the non-N2 subgroup. Most patients who
received surgery and no adjuvant treatment did so because of study
drugtoxicity or disease progression (Extended Data Fig.1).

Node and tumor downstaging after surgery. Among randomized
patients with baseline stage Il NSCLC, 115 in the nivolumab arm and
111inthe placebo armreceived definitive surgery. Postsurgical nodal
downstaging was reported in 60 (52%) and 50 (45%) patients, respec-
tively, with 53 (46%) and 40 (36%) downstaging to ypNO (node-negative
disease by pathological assessment) (Fig. 6). Seventy-three (64%)
versus 62 (56%) patients had ypNO after surgery with nivolumab versus
placebo, respectively. Among patients with baseline cN1 (ipsilateral
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Table 1| Patient baseline characteristics

Stage IIIN2* Stage Ill non-N2°*
Nivolumab  Placebo Nivolumab  Placebo
(n=91) (n=90) (n=55) (n=57)
Median age, years 66 (37-78) 64 (39-86) 66 (46-81) 65 (35-80)
(range)
Male, n (%) 61(67) 61(68) 43(78) 42 (74)
Geographic region, n (%)
North America 9(10) 7(8) 7(13) 7(12)
Europe 50 (55) 54 (60) 31(56) 31(54)
Asia 25 (28) 17 (19) 15 (27) 12 (21)
Rest of the world® 7 (8) 12 (13) 2(4) 7(12)
ECOGPS, n (%)
0 67 (74) 59 (66) 31(56) 33(58)
1 24 (26) 31(34) 24 (44) 24 (42)
Disease stage lll, n (%)
A 48 (53) 57 (63) 55 (100) 57(100)
1B 43 (47) 33(37) 6] (0]
N2 station status, n (%)°
Single 59 (65) 53 (59) NA NA
Multiple 31(34) 37 (41) NA NA
Histology, n (%)
Squamous 40 (44) 38 (42) 31(56) 34 (60)
Nonsguamous 51(56) 52 (58) 24 (44) 23 (40)
Smoking status, n (%)
Current/former 79 (87) 79 (88) 52(94) 55 (96)
Never 12 (13) 11(12) 3(6) 2(4)
Tumor PD-L1expression, n (%)
Not evaluable 2(2) 4(4) 1(2) 1(2)
<1% 41(45) 35(39) 24 (44) 28 (49)
21% 48 (53) 51(57) 30(54) 28 (49)
1-49% 36 (40) 29 (32) 15 (27) 17 (30)
250% 12 (13) 22 (24) 15 (27) 11(19)

NA, not applicable. ?Of patients in the intent-to-treat population (nivolumab, n=229; placebo,
n=232), 40% and 39% in the nivolumab and placebo arms, respectively, had stage Ill N2
NSCLC, and 24% and 25% had stage lll non-N2 NSCLC. "Two patients in each arm had stage Il
N3 NSCLC and were not included in the non-N2 population. The enrollment of these patients
was considered a protocol deviation. ®Includes Argentina, Australia, Brazil, and Mexico. “One
patient with N2 NSCLC in the nivolumab arm had missing N2 station status.

peribronchial or hilar lymph node involvement by clinical assessment),
14 of 18 (78%) versus 12 of 21 (57%) had disease downstaging to ypNO
after surgery with nivolumab and placebo, respectively; in patients with
cN2 (ipsilateral mediastinum or subcarinal lymph node involvement
by clinical assessment), disease downstaging was reported in 46 of 69
(67%) and 38 of 64 (59%) patients, including 39 of 69 (57%) and 28 of 64
(44%) with downstaging to ypNO. Seven (6%) patients in the nivolumab
arm and five (4%) in the placebo arm experienced postsurgical nodal
upstaging.

In patients with stage Il N2 NSCLC and definitive surgery,
postsurgical tumor downstaging was reported in 43 of 70 (61%) in
the nivolumab arm and 33 of 66 (50%) in the placebo arm; tumor
downstaging to ypTO (no evidence of tumor in the primary lesion
by pathological assessment) was observed in 23 (33%) and 9 (14%)
patients, respectively (Extended Data Fig. 7a). Among patients with
baseline cT4, cT3, cT2 and cT1 per the American Joint Committee on
Cancer Staging Manual 8th edition criteria for tumor size and location
by clinical assessment, 2 of 7 (29%), 7 of 24 (29%), 9 of 25 (36%) and

50f14 (36%), respectively, in the nivolumab arm and 1 of 8 (12%), 3 of
17 (18%),2 of 25 (8%) and 3 of 16 (19%), respectively, in the placebo arm
had their tumor downstaged to ypTO. A total of 4 (6%) patients in the
nivolumab arm and 11 (17%) in the placebo arm experienced postsur-
gical tumor upstaging. In patients with stage Ill non-N2 NSCLC and
definitive surgery, postsurgical tumor downstaging was reported in 39
of 45 (87%) patients in the nivolumab arm and 34 of 45 (76%) patients
in the placebo arm; tumor downstaging to ypTO was observed in 12
(27%) and 5 (11%) patients, respectively (Extended Data Fig. 7b). One
(2%) patient in the nivolumab arm and three (7%) in the placebo arm
experienced postsurgical tumor upstaging.

Safety

Safety outcomes with nivolumab were similar between the N2 and
non-N2 subgroups and consistent with all treated patients". Adverse
events (AEs) of any cause were observed in 90 of 91 (99%) patientsin
the nivolumab arm and in 87 of 90 (97%) patients in the placebo armin
the N2 subgroup andin 52 of 55 (94%) and 55 of 57 (96%) patients, respec-
tively, in the non-N2 subgroup (Table 2). Any-grade treatment-related
AEs (TRAEs) occurred in 82 (90%; 31 (34%) grade 3-4) patients in the
nivolumab arm and 78 (87%; 23 (26%) grade 3-4) in the placebo arm
of the N2 subgroup and in 48 (87%; 16 (29%) grade 3-4) and 48 (84%;
12 (21%) grade 3-4) patients in the non-N2 subgroup, respectively
(Supplementary Table 5). Discontinuation due to AEs occurred in
28 (31%) patientsin the nivolumab armand 8 (9%) in the placebo armin
the N2 subgroup (23 (25%) and 6 (7%) due to TRAEs, respectively) and
in11(20%) and 6 (10%) patients in the non-N2 subgroup, respectively
(8(14%) and 4 (7%) due to TRAEs). Serious AEs (SAEs) were observed in
40 (44%) and 24 (27%) patients in the N2 subgroup (24 (26%) and 10 (11%)
with treatment-related SAEs) and in 21 (38%) and 20 (35%) in the non-N2
subgroup, respectively (5 (9%) and 6 (10%) with treatment-related SAEs).
Treatment-related deaths occurred intwo patientsin the N2 subgroup
inthe nivolumab arm (grade 4 and 5 pneumonitis).

Surgery-related AEs occurred in 30 of 70 (43%) patients with sur-
geryinthenivolumabarmandin24 of 66 (36%) patients in the placebo
arm in the N2 subgroup (6 (9%) and 7 (11%) with grade 3-4 events,
respectively) and in 22 (49%) and 16 (36%) patients in the non-N2 sub-
group (8 (18%) and 3 (7%) with grade 3-4 events). The most common
surgery-related AEs are shown in Supplementary Table 6.

Discussion

This exploratory analysis from CheckMate 77T demonstrated that
treatment with perioperative nivolumab improved clinical outcomes
versus placeboin patients withresectable stage IIINSCLC, a population
with high unmet need. Among all patients with stage IIINSCLC, those
with N2 disease had 1-year EFS rates of 70% with nivolumab versus 45%
with placebo (HR, 0.46 (95% Cl, 0.30-0.70)), pCR rates 0of 22.0% versus
5.6%, respectively, and postsurgery nodal downstaging rates of 67%
versus 59% (57% versus 44% downstaged to ypNO). Efficacy improve-
ments were observed with nivolumab versus placebo in patients with
both single-station and multistation N2 NSCLC (62% and 38% of all
patients with N2 disease in this study, respectively) and were consist-
ent with those seen in the non-N2 population. No new safety signals
werereported.

The benefit of neoadjuvant or perioperative treatments with
chemoimmunotherapy in patients with stage Il NSCLC and nodal
involvementis determined by the contribution of severalimportant
factors. First, pathological response rates, particularly pCR rates,
represent one of the clearest prognostic elements; recurrence rates
in patients with pCR after neoadjuvant nivolumab plus chemother-
apy are low***?*, In CheckMate 816, median EFS with neoadjuvant
nivolumab plus chemotherapy was not reached in patients with pCR
versus 27.8 months in those without pCR (HR, 0.14 (95% CI1 0.06—
0.33))% In the phase 2 NADIM and NADIM Il trials, which evaluated
neoadjuvant nivolumab plus chemotherapy followed by surgery
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Fig.2 | pCRin patients with stage IIINSCLC. a,b, pCR in patients with stage Ill
NSCLC by N2 or non-N2 status (a) or single-station or multistation N2 status

(b). The superscript letters (‘a’-I') indicate the following 95% Cls: a, 6.5-26.5; b,
14.0-31.9;¢,1.8-12.5;d, 8.1-33.3; e,18.4-40.6; f, 2.5-16.8; g, 6.9-33.5; h, 14.7-39.0;
i,1.1-14.6;j, 8.3-39.6; k, 18.2-46.6;1,1.4-18.3. The superscript ‘m’ indicates

that the N2 subcategory was not reported in one patient in the nivolumab arm.
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for each treatment arm using the Clopper-Pearson method. An estimate of

the unstratified difference in pCR rates and the corresponding 95% Cls were
calculated using the Newcombe method.

and adjuvant nivolumab in patients with stage Illl resectable NSCLC,
patients with pCR had a 5-year progression-free survival of 65.0% in
NADIM, and all patients with pCR were alive without progression or
recurrence at a median follow-up of 26.1 months in NADIM II'%, In
CheckMate 77T, pCR rates were similar for patients in the nivolumab
arm with stage Il N2 (22.0% (95% CI, 14.0-31.9)) and non-N2 disease
(25.5% (95% Cl, 14.7-39.0)). Among patients with pCR, 1-year EFS
rates from randomization were 100% and 92%, respectively. The
second factor is surgical outcomes. Complete (RO) resection was
observed in similar proportions of patients in the nivolumab arm
who had N2 (86%) or non-N2 NSCLC (84%); most patients did not
need more radical surgery beyond lobectomy in either group. In
particular, only 1% of patients with N2 disease in the nivolumab arm
had a pneumonectomy versus 14% in the placebo arm, a notable
reduction given low historical long-term survival in patients with
pneumonectomy?. Furthermore, there was no increase in associated
postoperative toxicity, surgery time or delays to surgery between the
N2 and non-N2 groups. The third element is the impact of treatment
onsurvival, which was again similar with nivolumab regardless of N2
status. The1-year EFS rate was 70% for patients with N2 NSCLC in the
nivolumab arm, comparable to the rate of 74% observed for patients

with non-N2 NSCLC. Moreover, no differences were found whether
patients had single- or multistation N2 NSCLC. In clinical practice,
the extent of N2 involvement is sometimes considered a potential
limiting element, along with other factors such as operability, in the
decision-making process that ultimately assigns patients to surgery
versus adefinitive concurrent chemoradiotherapy-based approach,
both of which are of curative intent. However, data from CheckMate
77T suggest that N2 status, regardless of the extent of nodal involve-
ment, does not appear to condition a different prognosis in the con-
text of perioperative chemoimmunotherapy.

The introduction of chemoimmunotherapy compels a shift
in the global therapeutic approach for locally advanced NSCLC.
Recentstudiesindicate that neoadjuvant chemoimmunotherapy can
achieve unprecedented responses and much greater EFS rates than
traditional treatments'?, providing new opportunities for surgery
to achieve RO resections with a favorable long-term prognosis®.
Studies for chemoimmunotherapy specifically inthe N2 population
are limited; however, the data available thus far show promise in
this population, prompting thoughtful consideration of a surgical
approach with perioperative immunotherapy for these patients.
Neoadjuvant nivolumab plus chemotherapy improved EFS versus
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Fig. 3| EFS in patients with stage IIINSCLC by N2 or non-N2 status. a-d, EFS
from randomization in patients with N2 NSCLC (a), randomization in patients
withnon-N2NSCLC (b), definitive surgery in patients with N2 NSCLC (c¢) and
definitive surgery in patients with non-N2 NSCLC (d). Superscript letters ‘a’-‘d’
indicate the following 95% Cls: a, 58-78; b, 34-55; ¢, 60-84; d, 48-74. The HRs
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and the two-sided 95% Cls for comparisons of EFS between the treatment arms
were estimated using an unstratified Cox proportional hazards model using the
randomized arm as asingle covariate. EFS rates at 1 year were estimated using
Kaplan-Meier estimates on the EFS curve for each randomized arm.

chemotherapy alone (HR, 0.69) in patients with nodalinvolvementin
the CheckMate 816 trial**. The current analysis from CheckMate 77T,
whichis acomprehensive analysis of perioperativeimmunotherapy
for patients with N2 NSCLC, showed clinically meaningful improve-
ment for EFS and pCR with perioperative nivolumab in patients
with N2 NSCLC. An exploratory subgroup analysis of patients with
resectable stage [l N2 NSCLC from AEGEAN also showed that perio-
perative durvalumab versus neoadjuvant chemotherapy alone
improved EFS (2-year EFS rates of 66.3% versus 43.7%; HR, 0.63)
and pCR rates (16.6% versus 4.9%)*%. RO resection was achieved in
94.7% versus 91.7% of patients in the durvalumab versus placebo
arms, respectively. These results were similar to those observed
in the overall population of patients with stage IIA-I1IB NSCLC in

AEGEAN®%, In KEYNOTE-671, treatment with perioperative pem-
brolizumab plus neoadjuvant chemotherapy versus perioperative
placebo plus neoadjuvant chemotherapy in patients with stage Il N2
NSCLCimproved OS (HR, 0.74) and EFS (HR, 0.63) to a similar extent
asthe stage Ill non-N2 population (HR, 0.71and 0.52, respectively)™.
However, results are not directly comparable among the CheckMate
77T, AEGEAN and KEYNOTE-671 studies owing to the limitations of
cross-trial comparisons.

The treatment of stage Il NSCLC has been a subject of deep
debate for years. In particular, there is a lack of consensus regarding
the treatment of patients with N2 nodal involvement in the absence
of reliable prognostic factors, effective treatments and clear distinc-
tion between resectable and nonresectable tumors**°, One issue is
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Fig. 4| EFS from definitive surgery in patients with stage IlIN2 or non-N2NSCLC
by pCRstatus. a-d, EFS from surgery in patients with N2 NSCLC by pCR status (a),
patients with non-N2 NSCLC by pCR status (b), patients with N2 NSCLC without
pCRwho received at least one dose of adjuvant treatment (c) and patients with
non-N2NSCLC without pCR who received at least one dose of adjuvant treatment
(d). The superscript letter ‘a’indicates that EFS from surgery included only patients

with definitive surgery and with pCR status available. The ‘Without pCR’ subgroup
included patients with pCR negatively assessed. The superscript letter ‘b’ indicates
that HRs were not calculated for subgroups with less than ten respondersin either
treatmentarm. The HRs and the two-sided 95% Cls for comparisons of EFS between
the treatment arms were estimated using an unstratified Cox proportional hazards
model using the randomized arm as a single covariate; NC, not calculated.

operability conditioned by technical, anatomical or functional reserve
factors to achieve definitive surgery, and another is whether initial N2
nodalinvolvement necessitates a different therapeutic approach.Inthe
preimmunotherapy era, tumor downstaging after induction chemo-
therapy was considered an indicator of good prognosis in patients
with N2NSCLC. Yet, the overall prognosis was still poor, particularly in
those with clinically visible involvement or multinodal involvement;
eveninthose with resection, 5-year OS rates were just 21% before 2016
(ref. 31). For patients with N2 involvement without disease downstag-
ing, definitive surgery was generally not considered a feasible treat-
mentoption®* The current standard of care for patients with stage 1l

unresectable NSCLC (without genomic drivers for which targeted
therapy is a standard regimen in the consolidation setting) is concur-
rent chemoradiotherapy, followed by consolidation therapy with dur-
valumab, based on the findings from the phase 3 PACIFIC trial***. A post
hocanalysis from PACIFIC reported 18-month progression-free survival
rates of 50.6% for durvalumab versus 26.0% for placeboin patients with
unresectable stage IlIAN2 disease (HR, 0.46), compared to 39.7% versus
27.6% for patients without N2NSCLC (HR, 0.62)*. Although cross-trial
comparisons are complex due to differencesin study design and patient
populations, and caution should be applied when assessing data across
studies in an exploratory fashion, results from CheckMate 77T show

Nature Cancer | Volume 7 | January 2026 | 169-181

175


http://www.nature.com/natcancer

Article

https://doi.org/10.1038/s43018-025-01104-z

a Stage Il N2
with <6 doses adjuvant treatment
EFS from randomization
Nivolumab Placebo
(n=15) (n=12)
Median EFS, mo 27.0 8.0
(95% CI) (9.1-NR) (6.5-12.6)
HR (95% CI) \[e
—e— Censored (nivolumab arm)
100
80 - 73%°
~ 60
8
%)
[
40 4
Nivolumab
20 4
O T T T T T 1
o] 6 12 18 24 30 36 42
Time from randomization (months)
No. at risk
Nivolumab 15 15 " 9 5 3 1 0o
Cc Stage Il non-N2
with <6 doses adjuvant treatment
EFS from randomization
Nivolumab Placebo
(n=7) (n=6)
Median EFS, mo 28.9 8.2
(95% CI) (7.7-NR) (4.9-NR)
HR (95% CI) NC?
100 - —e— Censored (nivolumab arm)
86%°
80 4
~ 60
2
%)
[T
40
20
Nivolumab
0 T T T T T 1
0] 6 12 18 24 30 36 42
Time from randomization (months)
No. at risk
Nivolumab 7 7 4 4 3 0 0] (0]

Fig. 5| EFS from randomization in patients with stage IIIN2 or non-N2 NSCLC
by number of adjuvant treatment doses. a-d, EFS from randomizationin
patients with N2 NSCLC with six or fewer doses of adjuvant treatment (a),
patients with N2 NSCLC with more than six doses of adjuvant treatment (b),
patients with non-N2 NSCLC with six or fewer doses of adjuvant treatment (c) and
patients with non-N2 NSCLC with more than six doses of adjuvant treatment (d).
The superscript letter ‘a’ indicates that HRs were not calculated for subgroups
with less than ten patients with events. Superscript letters ‘b’ and ‘c’ indicate

the following 95% Cls: b, 44-89; ¢, 10-59. Superscript letter ‘d’ indicates that
inthe nivolumab arm, 28 patients received the maximum 13 doses of adjuvant
treatment, and 13 patients received 7-12 doses; in the placebo arm, 23 patients

b Stage Ill N2
with >6 doses adjuvant treatment®
EFS from randomization
Nivolumab Placebo
(n=41) (n=41)
Median EFS, mo NR 23.7
(95% ClI) (29.0-NR) (14.3-NR)
HR (95% CI) NC?
—e— Censored (nivolumab arm)
100 ——._l_eL
80 93%° Nivolumab
~ 60
8
%)
[
w40 4
20 -
O T T T T T 1
o] 6 12 18 24 30 36 42
Time from randomization (months)
41 40 37 32 19 7 0] 0]
d Stage Ill non-N2
with >6 doses adjuvant treatment'
EFS from randomization
Nivolumab Placebo
(n =26) (n=33)
Median EFS, mo NR NR
(95% CI) (24.6-NR) (17.0-NR)
HR (95% CI) NC?
100 - —e— Censored (nivolumab arm)
o/
80 - 92% [I Nivolumab
—~ 60
2
%)
[T
40 A
20
¢} T T T T T 1
0] 6 12 18 24 30 36 42
Time from randomization (months)
26 26 24 21 15 4 1 o]

received 13 doses of adjuvant treatment and 18 patients received 7-12 doses.
Superscript letters ‘e’-‘h’ indicate the following 95% Cls: e, 79-98; f, 57-84;
g,33-98; h, NR-NR. Superscript letter ‘i’ indicates that in the nivolumab arm,

22 patients received the maximum 13 doses of adjuvant treatment, and 4 patients
received 7-12 doses; in the placebo arm, 24 patients received 13 doses of adjuvant
treatment, and 9 patients received 7-12 doses. Superscript letters j and ‘k’
indicate the following 95% Cls: j, 73-98; k, 74-97. The HRs and two-sided 95%

Cls for comparisons of EFS between the treatment arms were estimated using
anunstratified Cox proportional hazards model using the randomized armas a
single covariate. EFSrates at 1 year were estimated using Kaplan-Meier estimates
onthe EFS curve for each randomized arm.

that clinical outcomes with perioperative nivolumab treatment were
comparable regardless of whether patients had N2 or non-N2 NSCLC.
These data suggest that patients with N2 NSCLC should be thoroughly
discussed in a multidisciplinary setting for potential resectability in

the context of a perioperative chemoimmunotherapy approach. To
thisend, itisimportant to note that ~40% of the patients randomized in
PACIFIC had stage IlIA N2 disease, although PACIFIC included patients
with unresectable NSCLC whereas CheckMate 77T enrolled patients

Nature Cancer | Volume 7 | January 2026 | 169-181

176


http://www.nature.com/natcancer

Article

https://doi.org/10.1038/s43018-025-01104-z

Nivolumab (n = 115)?

Any downstaging: 60 (52%)
Downstaging to ypNO: 53 (46%)

ypN3
1(1%)
1(1%)
22 (32%) 21?2‘120/ ]
oN2 7 (10%)
69 (60%)
39 (57%)
ypN1
1(6%)
¥ 2(11%)
fl 1208%)
ypNO
1(4%) 73 (64%)
[ 4(15%)

cNO
27 (24%) I 20 (74%)

Fig. 6| Changein N stage from baseline to postdefinitive surgery in patients
with stage IIINSCLC and definitive surgery. Among randomized patients
with stage IIINSCLC, 115 in the nivolumab arm and 111 in the placebo arm had
received definitive surgery. The percentages in individual ribbons represent
patients within each baseline N stage group (left) who had the indicated
postsurgical N stage (right) among all patients with definitive surgery in that
treatment arm. The superscript letter ‘a’ indicates that one (1%) patientin
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the nivolumab arm with unknown nodal stage at baseline was excluded, and
postsurgical N stage was missing for three (3%) additional patients (one with
cN1latbaseline and two with ¢NO (no regional lymph node involvement by
clinical assessment) at baseline). The superscript letter ‘b’ indicates that one
(1%) patientin the placebo arm with not reported or cNX stage at baseline
was excluded, and postsurgical N stage was missing for four (4%) additional
patients (three with cN2 at baseline and one with cNO at baseline).

Table 2 | Safety summary

Stage Il N2 Stage lll non-N2
AE?, n (%) Nivolumab Placebo Nivolumab Placebo
(n=91) (n=90) (n=55) (n=57)
Any-grade AEs 90 (99) 87(97) 52(94) 55 (96)
Grade 3-4 AEs 42 (46) 37 (41) 27 (49) 23 (40)
Any AE leading to 28 (31) 8(9) 11(20) 6 (10)
discontinuation
Any-grade SAEs 40 (44) 24(27)  21(38) 20 (35)
Grade 3-4 SAEs 25(28) 14 (16) 12 (22) 12 (21)
Any-grade TRAE 82(90) 78 (87) 48 (87) 48 (84)
Grade 3-4 TRAE 31(34) 23(26) 16 (29) 12(21)
Any TRAE leading to 23 (25) 6(7) 8(14) 4(7)
discontinuation
Any-grade 24 (26) 10 (11) 5(9) 6 (10)
treatment-related SAE
Grade 3-4 14 (15) 6(7) 3(6) 4(7)
treatment-related SAE
Treatment-related deaths®  2(2) 0 0 0

2Includes events reported between first treatment and 30 days after last treatment of study
therapy, including definitive surgery and radiotherapy. "Treatment-related deaths occurred
because of grade 5 pneumonitis (n=1) and grade 4 pneumonitis (n=1), both occurring after
completion of neoadjuvant treatment. Grade 5 AE deaths unrelated to treatment included
sudden death and malignant neoplasm progression (n=1each, N2 nivolumab arm), chronic
respiratory failure (n=1, N2 placebo arm), septic shock and postprocedural hemorrhage (n=1
each, non-N2 nivolumab arm) and cardiorespiratory arrest (n=1, non-N2 placebo arm).

withresectable NSCLC, resultingin notable clinical differences between
patientsin these two studies. Nodal involvement should notbe the sole
criterion for treatment selection in this patient population, given that
patients with N2 NSCLC had similar or better outcomes for pCR, surgery
rates and EFS than patients with non-N2 NSCLC in these studies.

Limitations of our analysisinclude its post hoc, exploratory nature,
potentially leading to differences in baseline characteristics between
the treatment groups and the N2 and non-N2 subgroups. The small
sample sizes of some subgroups limited the interpretation of datafrom
those populations. Additionally, the initial diagnosis of N2 or non-N2
disease and the extent of nodal involvement (for example, single versus
multistation), as well as residual tumor classifications following sur-
gery, wereinvestigator assessed. Although most patientsin this analysis
had mediastinal staging confirmation at screening, asubset of patients
lacked such confirmation based on the investigators’ determinations
of feasibility. Finally, the analysis had arelatively short follow-up time,
although results from the CheckMate 77T intent-to-treat population
suggest that the EFS benefit with perioperative nivolumab is main-
tained with longer follow-up?.

In conclusion, this exploratory analysis from CheckMate 77T
demonstrated that patients with stage [l N2 NSCLC treated with
neoadjuvant nivolumab plus chemotherapy followed by definitive
surgery and adjuvant nivolumab have clinical outcomes similar to
those in patients without N2 involvement. These results suggest
that the presence of stage Ill N2 NSCLC may not represent a bar-
rier for treatment with perioperative nivolumab-based therapy and
that similar therapeutic approaches could be considered whether
patients have single- or multistation N2 involvement, depending on
other clinical characteristics. Overall, these results lend support to
a paradigm shift toward chemoimmunotherapy-containing treat-
ment, including perioperative immunotherapy, for some patients
withN2NSCLC, potentially including difficult-to-treat patients such
as those with multistation nodal involvement. The most appropriate
decision-making process for this population should include an expert
multidisciplinary discussion in which benefits and risks, including
potential patient- and disease-related factors, provider expertise
and resources, are taken into account together with a thoughtful
patient-provider discussion that is centered on evidence tailored
to patient-specific needs.
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Methods

Patients

Asreported previously”, patients aged >18 years with treatment-naive,
resectable stage IIA (>4 cm) to I1IB (T3N2) NSCLC (per the American
Joint Committee on Cancer (AJCC) Staging Manual, 8th edition) who
had no brain metastases and an ECOG performance status of O or 1
were eligible for enrollment. Patients with EGFR mutations or ALK
alterations were excluded. Additional information is available in the
Supplementary Methods.

Per the AmericanJoint Committee on Cancer 8th edition criteria,
clinical N2 was defined as metastasis in ipsilateral mediastinal or sub-
carinal nodes®. Patients in this analysis had stage IIIN2 (corresponding
to T1/T2 stage IlIA or T3/T4 stage llIB) or stage Illnon-N2 NSCLC (cor-
responding to T3/T4 stage IlIA) at baseline; patients with stage Il N3
(correspondingto T1/T2 stage l1IB) NSCLC were excluded because they
were not considered to be surgical candidates. At screening, all patients
underwent mandatory positron emission tomography/computed
tomography (PET/CT) scans as well as mediastinal lymph node evalua-
tion when clinically feasible. Acceptable methods of mediastinal lymph
node evaluation included mediastinoscopy, mediastinotomy, endo-
bronchial ultrasound (EBUS), endoscopic ultrasound or CT-guided
biopsy. Per protocol, patients with an EBUS-guided transbronchial
needle aspiration that was negative for malignancy in a clinically posi-
tive mediastinum (PET or CT-positive mediastinum) were expected to
undergo subsequent mediastinoscopy, although such confirmation
was not required to be captured in the case report form. Patients with
enlarged PET-positive lymphnodes visualized at subaorticlymphnodes
(station 5) or the para-aortic lymph nodes (station 6) were permitted to
enroll without furtherinvasive mediastinal lymphnode evaluation only
ifthe lymph node stations could not be biopsied by routine mediasti-
noscopy due to a difficult approach. Preoperative PET/CT scans with
contrast were also acquired at least 14 days after the last neoadjuvant
dose and before surgery; patients with positive scans were recom-
mended to undergo mediastinal evaluation by bronchoscopy/EBUS or
by mediastinoscopy with pathological assessment of sites concerning
for progression prior to surgery.

Trial design and treatments

CheckMate 77T (NCT04025879) isaphase 3, double-blind trial inwhich
patients were randomized 1:1 (via an interactive response technology
system) toreceive perioperative nivolumab or placebo". Randomiza-
tion was stratified by tumor histology (squamous versus nonsqua-
mous), NSCLC stage Il versus Ill and PD-L1status (=1% versus <1% versus
not evaluable/indeterminate). Treatment was to be administered
within 3 days of randomization, with choice of chemotherapy regimen
based on NSCLC histology. Patients received nivolumab (360 mg) plus
chemotherapy or placebo plus chemotherapy every 3 weeks for up to
four cycles during the neoadjuvant period. Afterward, patients were
assessed to undergo definitive surgery within 6 weeks of the last neoad-
juvant treatment. Patients were to begin adjuvant therapy (nivolumab
(480 mg) or placebo every 4 weeks for up to13 cycles) within 90 days of
surgery, after undergoing radiologic restaging. Additional treatment
details are provided in the Supplementary Methods.

End points and assessments

Primary and key secondary end points along with results from an
interim analysis have been described previously", and additional
details are provided in the Supplementary Methods. Briefly, the pri-
mary end point was EFS, defined as the time from randomization to
disease progression precluding or preventing completion of surgery,
abandoned surgery due to unresectability, disease progression or
recurrence after surgery, disease progressionin patients without sur-
gery or death from any cause. For this post hoc exploratory analysis,
patients with N2 and non-N2 disease were assessed for EFS by blinded
independent central review, pCR and MPR by blinded independent

pathological review, nodal and tumor downstaging by investigators
and safety. EFSlandmarked from definitive surgery was defined as the
time from surgery to disease progression or recurrence after surgery
or death from any cause. Progression/recurrence was assessed by
blinded independent central review per Response Evaluation Criteria
in Solid Tumors (version 1.1). pCR was defined as 0% residual viable
tumor cells after surgery in both the primary tumor (lung) and sampled
lymph nodes. MPR was defined as <10% residual viable tumor cells after
surgery in both the primary tumor (lung) and sampled lymph nodes.
Completeness of resection was investigator assessed and defined
as RO (complete resection with no residual tumor), R1 (microscopic
residual tumor), R2 (macroscopicresidual tumor) or R(un) (uncertain
resection)”. Downstaging was assessed based on the change from
baseline clinical nodal and tumor stages to postsurgical pathological
nodal and tumor stages. Safety was evaluated based on reports of all
AEs collected within 100 days of the last study dose and categorized
based onthe National Cancer Institute Common Terminology Criteria
for Adverse Events (version 4.0) and Medical Dictionary for Regulatory
Activities (version 26.0).

Ethical oversight

The trial steering committee and sponsor (Bristol Myers Squibb) for
CheckMate 77T designed the study. Data were collected by investiga-
tors and analyzed in collaboration with the sponsor, with an inde-
pendent data monitoring committee providing oversight. The trial
was performed in accordance with the Declaration of Helsinki and
the International Council for Harmonisation Good Clinical Practice
guidelines. Independent ethics committees or institutional review
boards at each trial site approved the protocol, consent form and any
other patient-facing written materials. Written informed consent was
provided by all patients before participationinany study procedures.
This manuscript was written based on direction from the authors with
sponsor-funded medical writing support. The authors confirmed the
accuracy and completeness of the datain thisreportand approved the
final draft for submission for publication. CONSORT guidelines were
followed in the development of this manuscript®.

Statistics and reproducibility

Sample size was based on the primary end point (EFS) in the total
population; further details on determination and justification have
been reported previously™. Post hoc exploratory efficacy analyses were
performedinall randomized patients with stage IIIN2 or non-N2NSCLC
andsafety analysesinall treated patients (that s, those who received at
least one dose of study medication) with stage IIIN2 or non-N2 NSCLC.
Landmark EFS from surgery was calculated in patients with definitive
surgery. The HRs and the two-sided 95% Cls for comparisons of EFS
between the treatment arms were estimated using an unstratified
Cox proportional hazards model using the randomized arm as a sin-
gle covariate. EFS rates at 1 year were estimated using Kaplan-Meier
estimates on the EFS curve for each randomized arm. The 95% Cls for
pCRand MPRrates were determined for each treatment arm using the
Clopper-Pearson method. An estimate of the unstratified difference
in pCR and MPR rates and the corresponding 95% Cl were calculated
using the Newcombe method.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

Qualified researchers with a clearly defined scientific objective may
submit requests for deidentified and anonymized datasets to Bris-
tol Myers Squibb. Criteria for data requests are available at https://
vivli.org/ourmember/bristol-myers-squibb/,and additional informa-
tion on Bristol Myers Squibb’s policy on data sharing may be found at
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https://www.bms.com/researchers-and-partners/clinical-trials-and-
research/disclosure-commitment.html. Data considered for sharing

may include nonidentifiable patient-level and study-level clinical trial
dataand full clinical study reports. The study protocol for CheckMate

77T isincluded in the Supplementary Information. Source data are

provided with this paper.

Code availability

No custom code was used for statistical analyses in CheckMate

77T. All analyses were performed using SAS software (version 9.04.
01M7P080620).
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91 stage lllN2

91(100%) received neoadjuvant
nivolumab plus chemotherapy

14 (16%) discontinued neoadjuvant treatment
§ (10%) had study drug toxicity
2(2%) had disease progress
2(2%) had AEs unrelated to study drug
1 (1%) discontinued for other reasons

5 (9%) discontinued neoadjuvant treatment
3 (5%) had study drug toxicity
1(2%) had AEs unrelated to study drug
1(2%) requested to discontinue treatment

77 (85%) completed neoadjuvant
nivolumab plus chemotherapy (4 cycles)

21(23%) cancelled definitive surgery
4 (4%) refused surger

(4%) had radiographic disease progression
(4%) had AEs

(2%) had surgery cancelled by surgeon
(3%) cancelled for other reasons

PY YN

A
70 (77%) underwent definitive surgery

8(15%) cancelled definitive surgery
1 (2%) refused surgery
1 (2%) had disease progression
2 (4%) had radiographic disease progression
2(4%) had AEs
2 (4%) had surgery cancelled by surgeon
2/(4%) had abandoned surgery
1 (2%) had unresectable tumor or disease progression
1 (2%) abandoned for other reasons

14 (16%) did not recsive adjuvant reatment
5 (5%) had study drug toricity
3 (3%) had disease progression
2(2%) had AEs unrelated to study drug
2(2%) requested to discontinue treatment
1(1%

e
1 (1%) were not treated for other reasons

|

50 (91%) completed neoadjuvant
nivolumab plus chemotherapy (4 cycles)

A
56 (62%) received adjuvant nivolumat?

12 (22%) did not receive adjuvant treatment
¢ .

(4%) had AEs unrelated to study drug

2
2
2
1 (2%) died
1

25 (27%) discontinued adjuvant reatment
9 (10%) had study drug toxicity
6 (7%) had disease progression
6 (7%) had AEs unrelated to study drug
2(2%) requested to discontinue treatment
" (1%) no longer met study criteria
1 (1%) discontinued for other reasons

i

33 (60%

10 (18%) discontinued acjuvant treatment

2 (4%) had AEs unrelated to study drug
1(2%) withdrew consent

55 stage Ill non-N2

55 (100%) received neoadjuvant
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45 (82%) underwent definitive surgery.
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Placebo arm

90 stage lllN2

90 (100%) recsived neoadjuvant
placebo plus chemotherapy

9 (10%) discontinued neoadjuvant treatment
5 (6%) had study drug toxicity
1(1%) had disease progression
1 (1%) requested to discontinue treatment
1 (1%) withdrew consent
1(1%) discontinued for other reasons

5 (9%) discontinued neoadjuvant trsatment
2 (4%) had study drug toxicity
1 (2%) had disease progression
1(2%) had AEs unrelated to study drug
1(2%) requested to discontinue treatment
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placebo plus chemotherapy (4 cycles)

22 (24%) cancelled definitive surgery
4
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11(19%) cancelled definitive surgery

86 (73%) underwent definitive surgery

13 (14%) did not receive adjuvant treatment
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12 (13%) had disease progression

45 (79%) under

6 (11%) did not recsive adjuvant treatment
1/(2%) had study drug toxicity
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53 (§9%) received adjuvant placebo®

25 (28%) discontinued adjuvant treatment
22 (24%) had disease progression
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Extended Data Fig. 1| Treatment and surgery summary in patients with
stage IIIN2 and non-N2 NSCLC. Neoadjuvant treatment, surgery, and adjuvant
treatment by treatment arm and N2 status in all randomized patients. The

denominators used to calculate percentages were based on patients in each N2 or

adjuvant placebo

3¢
adjuvant placebo

25 (44%) completed
adjuvant placebo

1(2%) were continuing
adjuvant placebo

non-N2 subgroup. *One patient in the nivolumab N2 subgroup, 1 patient in

the nivolumab non-N2 subgroup, 2 patients in the placebo N2 subgroup, and
1patientin the placebo non-N2 subgroup did not undergo definitive surgery but
did receive adjuvant treatment. AE, adverse event.
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Extended Data Fig. 2| MPRin patients with stage IIIN2 and non-N2 NSCLC.
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for each treatment arm using the Clopper-Pearson method. An estimate of
the unstratified difference in MPR rates and the corresponding 95% Cl were
calculated using the Newcombe method. CI, confidence interval; MPR, major
pathological response; NSCLC, non-small cell lung cancer.
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Extended Data Fig. 3| EFS in patients with stage III N2 NSCLC by N2 station.
EFS from (a) randomization in patients with single-station N2 NSCLC, (b)
randomization in patients with multi-station N2 NSCLC, (c) definitive surgery
in patients with single-station N2 NSCLC, and (d) definitive surgery in patients
with multi-station N2 NSCLC. *The N2 subcategory was not reported in 1 patient
in the nivolumab arm. ®°95% CI: ®54-79; <30-58; 950-84; °28-62. The HRs and

the two-sided 95% Cls for comparisons of EFS between the treatment arms
were estimated using an unstratified Cox proportional hazards model using
therandomized arm as a single covariate. EFS rates at 1 year were estimated
using Kaplan-Meier estimates on the EFS curve for each randomized arm. CI,
confidence interval; EFS, event-free survival; HR, hazard ratio; NR, not reached;
NSCLC, non-small cell lung cancer.
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Extended Data Fig. 4 | See next page for caption.
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Extended Data Fig. 4| EFS in patients with stage IIIN2 and non-N2 NSCLC with
or without pCR. EFS from (a) randomization in patients with N2 NSCLC, (b)
randomization in patients with non-N2 NSCLC, (c) randomization in patients
with single-station N2 NSCLC, (d) randomization in patients with multi-station
N2NSCLC, (e) definitive surgery in patients with single-station N2 NSCLC,

and (f) definitive surgery in patients with multi-station N2 NSCLC.’EFS from
randomization included all randomized patients. The “Without pCR” subgroup
included patients with pCR negatively assessed, patients without definitive
surgery, and patients with definitive surgery but without pCR status available.
®HRs were NC for subgroups with <10 responders in either treatment arm. ©395%
CI:100-100; “100-100; °47-71; '30-52; 8100-100; "57-99; '50-80;145-72.“The

N2 subcategory was not reported in1 patient in the nivolumab arm.95% CI:
'100-100; ™100-100; "45-73; °24-53;100-100; *100-100; "32-76; °27-60. ‘EFS
from surgery included only patients with definitive surgery and with pCR status
available. The “Without pCR” subgroup included patients with pCR negatively
assessed. The HRs and the two-sided 95% Cls for comparisons of EFS between the
treatment arms were estimated using an unstratified Cox proportional hazards
model using the randomized arm as a single covariate. EFS rates at 1 year were
estimated using Kaplan-Meier estimates on the EFS curve for each randomized
arm. Cl, confidence interval; EFS, event-free survival; HR, hazard ratio; NC,

not calculated; NR, not reached; NSCLC, non-small cell lung cancer; pCR,
pathological complete response.
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Extended Data Fig. 5| EFS in patients with stage IIIN2 or non-N2 NSCLC by
adjuvant treatment status. EFS from randomization in (a) patients with N2
NSCLC with at least one dose of adjuvant treatment, (b) patients with non-N2
NSCLC with at least one dose of adjuvant treatment, (c) patients with N2 NSCLC
without adjuvant treatment, and (d) patients with non-N2 NSCLC without
adjuvant treatment. *°95% Cl: *76-94; *50-75.°HRs were NC for subgroups with
<10 patients with events. 9'95% CI: 74-97; °63-89; 30-84; 8NR-NR; "21-81;

i5-75. The HRs and the two-sided 95% Cls for comparisons of EFS between the
treatment arms were estimated using an unstratified Cox proportional hazards
model using the randomized arm as a single covariate. EFS rates at 1 year were
estimated using Kaplan-Meier estimates on the EFS curve for each randomized
arm. Cl, confidence interval; EFS, event-free survival; HR, hazard ratio; NC, not
calculated; NR, not reached; NSCLC, non-small cell lung cancer.
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Extended Data Fig. 6 | EFS from definitive surgery in patients with stage Il N2
or non-N2 NSCLC by number of adjuvant treatment doses. EFS from surgery in
(a) patients with N2 NSCLC with <6 doses of adjuvant treatment, (b) patients with
N2 NSCLC with >6 doses of adjuvant treatment, (c) patients with non-N2 NSCLC
with <6 doses of adjuvant treatment, and (d) patients with non-N2 NSCLC with >6
doses of adjuvant treatment. >HRs were NC for subgroups with <10 respondersin
either treatment arm. °In the nivolumab arm, 28 patients received the maximum
13 doses of adjuvant treatment and 13 patients received 7-12 doses; in the placebo
arm, 23 patients received 13 doses of adjuvant treatment and 18 patients received
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7-12 doses. “In the nivolumab arm, 22 patients received the maximum 13 doses
ofadjuvant treatment and 4 patients received 7-12 doses; in the placebo arm,
24 patients received 13 doses of adjuvant treatment and 9 patients received
7-12 doses. The HRs and the two-sided 95% Cls for comparisons of EFS between
the treatment arms were estimated using an unstratified Cox proportional
hazards model using the randomized arm as a single covariate. CI, confidence
interval; EFS, event-free survival; HR, hazard ratio; NC, not calculated; NR, not
reached; NSCLC, non-small cell lung cancer.
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Extended Data Fig. 7| Change in T stage from baseline to post-definitive
surgery in patients with stage IIIN2 and non-N2 NSCLC and definitive surgery.
Patients with (a) stage Ill N2 NSCLC and definitive surgery or (b) non-N2 NSCLC
and definitive surgery. Among randomized patients with stage [IIN2NSCLC, 70
inthe nivolumab arm and 66 in the placebo arm had received definitive surgery.
Among randomized patients with stage IIl N2 NSCLC, 45 in each arm had received
definitive surgery. Percentages in individual ribbons represent patients within
each baseline T stage group (left) who had the indicated post-surgical T stage

Placebo (n = 66)
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(right) among all patients with definitive surgery in that treatment arm and

N2 status subgroup. °One (2%) patient with N2 NSCLC in the placebo arm with
not reported or cTX stage at baseline was excluded. ®Post-surgical T stage was
missing for 3 (7%) patients with non-N2 NSCLC in the nivolumab arm. ‘One (1%)
patient with non-N2 NSCLC in the placebo arm with not reported or cTX stage at
baseline was excluded, and post-surgical T stage was missing for 1(2%) additional
patient with cT4 at baseline.
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Clinical Practice guidelines. The study protocol and all amendments were approved by an institutional review board or
independent ethics committee. An independent data and safety monitoring committee reviewed/monitored the efficacy and
safety of all evaluated treatments. Written informed consent was provided by all patients prior to participation in any study
procedures.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Life sciences study design

All studies must disclose on these points even when the disclosure is negative.

Sample size The sample size of 461 patients was based on the primary endpoint of event-free survival. This subgroup analysis included 293 patients with
stage Ill N2 or non-N2 NSCLC across both treatment arms.

Data exclusions  No data exclusions are reported.
Replication CheckMate 77T is a clinical trial and no attempts at replication were conducted.

Randomization  Patients were randomized 1:1 to receive neoadjuvant nivolumab plus chemotherapy or neoadjuvant chemotherapy plus placebo followed by
surgery and adjuvant nivolumab or placebo.

Blinding CheckMate 77T is a phase 3 double-blind trial.

Reporting for specific materials, systems and methods

We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.
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Materials & experimental systems Methods

Involved in the study n/a | Involved in the study
Antibodies |Z| D ChlIP-seq
Eukaryotic cell lines |Z| D Flow cytometry
Palaeontology and archaeology |Z| D MRI-based neuroimaging
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Antibodies used Nivolumab, a fully human anti—-programmed death 1 (PD-1) antibody, was administered as the experimental treatment in this study
which was provided by the study's sponsor (Bristol Myers Squibb).

Validation Perioperative nivolumab plus chemotherapy for patients with resectable non-small cell lung cancer was evaluated in this study as
part of Bristol Myers Squibb's clinical study program.

Clinical data

Policy information about clinical studies
All manuscripts should comply with the ICMJE guidelines for publication of clinical research and a completed CONSORT checklist must be included with all submissions.

Clinical trial registration  NCT04025879
Study protocol The study protocol of CheckMate 77T is provided in the Supplement.

Data collection Between November 2019 and April 2022, 735 patients were enrolled in the study of whom 461 were randomized 1:1 to receive
either perioperative nivolumab or chemotherapy. This exploratory subgroup analysis included 293 patients with stage Ill N2 or non-
N2 NSCLC. The database lock was September 6, 2023.

Qutcomes The primary endpoint for CheckMate 77T was event-free survival (evaluated by blinded independent central review) assessed from
randomization to disease progression or death from any cause. Secondary endpoints were pathological complete response and
major pathological response assessed by blinded independent pathological review. Other endpoints included in this exploratory
analysis were EFS landmarked from definitive surgery, nodal and tumor downstaging postsurgery, and safety.

Plants

Seed stocks Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Novel plant genotypes Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied. o )
Authentication Describe-any-authentication-procedures for-eachseed stock used-or- novel-genotype-generated.-Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.
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