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BACKGROUND
Approximately 20% of patients with non–small-cell lung cancer (NSCLC) receive a 
diagnosis of stage III disease. There is no current consensus regarding the most 
appropriate treatment for these patients.

METHODS
In this open-label, phase 2 trial, we randomly assigned patients with resectable 
stage IIIA or IIIB NSCLC to receive neoadjuvant nivolumab plus platinum-based 
chemotherapy (experimental group) or chemotherapy alone (control group), fol-
lowed by surgery. Patients in the experimental group who had R0 resections received 
adjuvant treatment with nivolumab for 6 months. The primary end point was a 
pathological complete response (0% viable tumor in resected lung and lymph nodes). 
Secondary end points included progression-free survival and overall survival at 
24 months and safety.

RESULTS
A total of 86 patients underwent randomization; 57 were assigned to the experi-
mental group and 29 were assigned to the control group. A pathological complete 
response occurred in 37% of the patients in the experimental group and in 7% in 
the control group (relative risk, 5.34; 95% confidence interval [CI], 1.34 to 21.23; 
P = 0.02). Surgery was performed in 93% of the patients in the experimental group 
and in 69% in the control group (relative risk, 1.35; 95% CI, 1.05 to 1.74). Kaplan–
Meier estimates of progression-free survival at 24 months were 67.2% in the ex-
perimental group and 40.9% in the control group (hazard ratio for disease pro-
gression, disease recurrence, or death, 0.47; 95% CI, 0.25 to 0.88). Kaplan–Meier 
estimates of overall survival at 24 months were 85.0% in the experimental group 
and 63.6% in the control group (hazard ratio for death, 0.43; 95% CI, 0.19 to 0.98). 
Grade 3 or 4 adverse events occurred in 11 patients in the experimental group (19%; 
some patients had events of both grades) and 3 patients in the control group (10%).

CONCLUSIONS
In patients with resectable stage IIIA or IIIB NSCLC, perioperative treatment with 
nivolumab plus chemotherapy resulted in a higher percentage of patients with a 
pathological complete response and longer survival than chemotherapy alone. 
(Funded by Bristol Myers Squibb and others; NADIM II ClinicalTrials.gov number, 
NCT03838159; EudraCT number, 2018​-004515​-45.)
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Non–small-cell lung cancer (NSCLC) 
accounts for 80 to 85% of all lung can-
cers. Approximately 20% of patients 

with NSCLC receive a diagnosis of stage IIIA or 
IIIB disease.1 The most appropriate treatment for 
patients with stage IIIA or IIIB disease is not 
clear. Preoperative chemotherapy has been shown 
to significantly improve overall survival among 
patients with resectable NSCLC.2 However, the 
absolute difference in 5-year recurrence-free sur-
vival and overall survival between preoperative 
chemotherapy and surgery alone is only 5 per-
centage points,2 and outcomes remain poor, with 
a 5-year overall survival of approximately 36%.3,4 
A strong association between a pathological com-
plete response and survival after neoadjuvant 
therapy has been shown across studies (a meta-
analysis showed a hazard ratio for death of 0.49; 
95% confidence interval [CI], 0.43 to 0.56)5; 
however, the percentage of patients with a patho-
logical complete response after neoadjuvant che-
motherapy is low (median, 4%; range, 0 to 16).6

Evidence of a synergistic effect of chemothera-
py in combination with immunotherapy was first 
shown in the single-group, phase 2 NADIM tri-
al7 and subsequently in the randomized, phase 3 
CheckMate 816 trial.8 Although these trials in-
cluded different populations (the NADIM trial 
included patients with stage IIIA disease, and the 
CheckMate 816 trial included patients with stage 
IB to IIIA disease, according to the seventh edi-
tion of the AJCC Cancer Staging Manual), both trials 
showed a benefit with respect to pathological 
complete response and event-free survival with 
chemotherapy and immunotherapy.7,8 The NADIM 
trial also showed encouraging results for overall 
survival (81.9% at 36 months).7,9 Given the poor 
survival outcomes with preoperative platinum-
based chemotherapy, and the fact that surgery 
has been shown to be safe and effective after neo-
adjuvant chemoimmunotherapy,10 we conducted 
the NADIM II trial to assess neoadjuvant treat-
ment with nivolumab plus platinum-based che-
motherapy, followed by adjuvant treatment with 
nivolumab, as compared with standard-of-care 
neoadjuvant chemotherapy in patients with re-
sectable stage IIIA or IIIB NSCLC.

Me thods

Patients

Eligible patients were 18 years of age or older, with 
histologically documented, previously untreated 

stage IIIA or stage IIIB NSCLC (according to the 
eighth edition of the AJCC Cancer Staging Manual) 
that was deemed to be surgically resectable by a 
multidisciplinary tumor board, an Eastern Co-
operative Oncology Group performance-status 
score of 0 or 1 (on a scale of 0 to 5, with higher 
scores indicating greater disability), and mea-
surable disease according to Response Evalua-
tion Criteria in Solid Tumors (RECIST), version 
1.1. Patients with nodal stage N3 disease and 
patients whose tumors were positive for EGFR or 
ALK mutations or rearrangements were excluded. 
Additional eligibility criteria are listed in the 
protocol, available with the full text of this ar-
ticle at NEJM.org.

Trial Design and Treatments

This open-label, multicenter, randomized, phase 
2 trial was conducted at 21 hospitals across 
Spain. Patients were randomly assigned in a 2:1 
ratio to receive nivolumab plus chemotherapy 
(experimental group) or chemotherapy alone 
(control group), followed by surgery. Patients in 
the experimental group received nivolumab (360 
mg), paclitaxel (200 mg per square meter of 
body-surface area), and carboplatin (area under 
the concentration–time curve, 5 mg per millili-
ter per minute) as neoadjuvant treatment every 
21 days (with a window of ±3 days) for three 
cycles and then underwent surgery. Patients in 
the experimental group who had R0 resections 
also received adjuvant treatment with nivolumab 
at a dose of 480 mg once every 4 weeks (with a 
window of ±3 days) for 6 months. Patients in the 
control group received paclitaxel and carboplat-
in at the same doses as patients in the experi-
mental group and then underwent surgery, fol-
lowed by three observation visits (Fig. S1 in the 
Supplementary Appendix, available at NEJM.org). 
Tumor resectability was reassessed after neoad-
juvant treatment by a multidisciplinary tumor 
board on the basis of the possibility of obtain-
ing R0 resection and regardless of the type of 
surgery to be performed. R0 surgery was de-
fined as no residual tumor according to the 
International Association for the Study of Lung 
Cancer R0 criteria.11 Surgery was planned to be 
performed within 3 to 4 weeks after day 21 of 
the third cycle of neoadjuvant treatment (42 to 
49 days after the first day of the third cycle). 
Additional information is provided in the Sup-
plementary Methods section in the Supplemen-
tary Appendix.
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End Points

The primary end point was a pathological com-
plete response, defined as a complete absence of 
viable tumor cells in the primary tumor site and 
surgically removed lymph nodes after neoadju-
vant treatment, as determined by blinded inde-
pendent central review. Patients with tumors that 
were not surgically resectable after neoadjuvant 
treatment were considered to have not had a re-
sponse.

Secondary end points were overall survival 
(defined as the time from randomization to death 
from any cause) and progression-free survival (the 
time from randomization to progression of dis-
ease, recurrence of disease, or death from any 
cause) at 24 months. Other secondary end points 
included a major pathological response (≤10% re-
sidual viable tumor cells in the lung and sampled 
lymph nodes), overall response (a partial or com-
plete response according to RECIST, version 1.1), 
and safety.

Assessments

Patients were monitored every 3 weeks with the 
use of laboratory assessments. Adverse events 
were graded according to the Common Termi-
nology Criteria for Adverse Events, version 5.0. 
Tumor response was evaluated with positron-
emission tomography–computed tomography (CT) 
and CT at baseline, within 28 days before ran-
domization (with a window of ±10 days), after 
three cycles of neoadjuvant treatment, and with-
in 10 days (with a window of ±3 days) before 
surgery. N2 status was pathologically confirmed. 
Response was evaluated with the use of RECIST, 
version 1.1. CT was performed after surgery, at 
3 and 6 months during adjuvant treatment, every 
3 months during the first 2 years of follow-up, 
and every 6 months thereafter.

Tumor and blood samples were obtained for 
molecular analysis from consenting patients. 
Formalin-fixed, paraffin-embedded tumor sam-
ples were used to centrally assess the programmed 
death ligand 1 (PD-L1) tumor proportion score 
(the percentage of tumor cells expressing PD-L1) 
with the use of the PD-L1 IHC 22C3 pharmDx 
assay (Dako). Formalin-fixed, paraffin-embedded 
diagnostic samples were used to assess tumor 
mutational burden with the use of an Ion 
GeneStudio S5 System with the Oncomine Tu-
mour Mutation Load Assay (ThermoFisher Scien-
tific). Circulating tumor DNA (ctDNA) from plas-
ma samples obtained before and after neoadjuvant 

treatment (but before surgery) were analyzed 
with the hybridization capture–based TruSight 
Oncology 500 ctDNA next-generation sequencing 
assay on a NovaSeq sequencer (Illumina). Addi-
tional details regarding assessments are provid-
ed in the Supplementary Methods section in the 
Supplementary Appendix.

Trial Oversight

This trial was designed and the data were ana-
lyzed by the first author, the Spanish Lung Can-
cer Group, and the NADIM II trial investigators. 
Data were collected locally, and the Spanish 
Lung Cancer Group supervised the collection of 
the data. Some of the authors wrote the first 
draft of the manuscript. The rest of the authors 
reviewed the manuscript. The trial funders had 
no role in the design of the trial; the collection, 
analysis, or interpretation of the data; or the 
writing of the manuscript. All the authors vouch 
for the accuracy and completeness of the data 
and for the fidelity of the trial to the protocol. 
The trial was performed in accordance with the 
principles of the Declaration of Helsinki and the 
International Council for Harmonisation guide-
lines for Good Clinical Practice. All the patients 
provided written informed consent before en-
rollment. The protocol was approved by the clini-
cal research ethics committee of Hospital Puerta 
de Hierro (Madrid) and the Spanish Agency of 
Medicines and Medical Devices. The investiga-
tors performing the molecular studies were un-
aware of the clinical characteristics of the pa-
tients and the outcomes.

Statistical Analysis

On the basis of the results of our previous trial,7 
we assumed that 10% of the patients in the con-
trol group and 40% in the experimental group 
would have a pathological complete response. 
Assuming that 15% of the patients would drop 
out of the trial, we determined that a sample of 
90 patients, randomly assigned in a 2:1 ratio 
(experimental group:control group), would give 
the trial 80% power to detect a significant dif-
ference between groups, at an alpha level of 5%.

We performed the efficacy analysis in the 
intention-to-treat population, which included all 
the patients who had undergone randomization 
and received at least one cycle of neoadjuvant 
treatment. Here, we report the results of the fi-
nal analysis of pathological complete response 
and secondary end points, including safety, and 
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progression-free survival and overall survival at 
24 months. The database was locked on June 16, 
2022. Patients who did not undergo surgery were 
considered to have not had a response in the 
analyses of the primary end point and major 
pathological response. The percentages of pa-
tients who had a response were compared with 
the use of the chi-square test, or with Fisher’s 
exact test if expected frequencies were 5 or less. 
The effect size was estimated according to the 
relative risk and corresponding 95% confidence 
intervals. The median duration of follow-up and 
data maturity were estimated as previously de-
scribed.9 A stratified Cox proportional-hazards 
model was used to compare progression-free 
survival and overall survival between the trial 
groups and to estimate the hazard ratio and cor-
responding 95% confidence interval. The pro-
portional-hazards assumption in the Cox model 
was checked by comparing the log–log survival 
curves with the use of R software, version 4.1.2 
(R Foundation for Statistical Computing).12 The 
Kaplan–Meier method was used to estimate 
progression-free survival and overall survival at 
24 months. Subgroup analyses were performed 
to assess the treatment effect according to base-
line characteristics. P values are two-sided. P values 
of less than 0.05 were considered to indicate statis-
tical significance. Additional details are provid-
ed in the statistical analysis plan, available with 
the protocol.

R esult s

Patients

From June 2019 through February 2021, a total 
of 90 patients were enrolled; 4 patients did not 
meet the inclusion criteria and were excluded. 
Therefore, 86 patients underwent randomiza-
tion; 57 patients were assigned to the experimen-
tal group and 29 were assigned to the control 
group. A total of 81 patients (94%) completed the 
planned neoadjuvant treatment according to the 
protocol. The reasons for discontinuation of neo-
adjuvant treatment are provided in Table S1. Four 
patients in the control group had disease pro-
gression after neoadjuvant treatment (Fig. S2). 
The demographic and clinical characteristics of 
the patients are summarized in Table 1. Table S2 
provides information on the ethnic group, age, 

and sex of the population affected by NSCLC and 
describes the representativeness of the patients 
included in the trial. Coexisting conditions at 
baseline were present in 53 patients (93%) in the 
experimental group and in 26 patients (90%) in 
the control group (Table S3).

Efficacy

The addition of nivolumab to neoadjuvant chemo-
therapy resulted in a significantly higher percent-
age of patients with a pathological complete re-
sponse than chemotherapy alone. Specifically, in 
the intention-to-treat population, a pathological 
complete response occurred in 21 of 57 patients 
(37%; 95% CI, 24 to 51) in the experimental group 
and in 2 of 29 patients (7%; 95% CI, 1 to 23) in 
the control group (relative risk, 5.34; 95% CI, 
1.34 to 21.23; P = 0.02) (Fig. 1). This benefit was 
observed across all subgroups (Fig. S3). A greater 
benefit was observed among patients with a 
PD-L1 tumor proportion score of 1% or greater 
than among patients with a score of less than 1% 
(Fig. S4).

Similarly, the percentage of patients with a 
major pathological response was greater in the 
experimental group (53%; 95% CI, 39 to 66) 
than in the control group (14%; 95% CI, 4 to 32) 
(relative risk, 3.82; 95% CI, 1.49 to 9.79). The 
same was true for overall response: a response 
was observed in 75% (95% CI, 62 to 86) of the 
patients in the experimental group and in 48% 
(95% CI, 29 to 67) in the control group (relative 
risk, 1.56; 95% CI, 1.04 to 2.34).

The median duration of follow-up was 26.1 
months (interquartile range, 17.4 to 30.9), with 
95.2% data maturity at 24 months. Disease pro-
gression was observed in 34 patients (17 in each 
group), and 23 deaths (12 in the experimental 
group and 11 in the control group) had been 
recorded by the time of data cutoff.

Distant recurrence occurred as the first 
event in 10 patients (18%) in the experimental 
group and in 8 patients (28%) in the control 
group. Locoregional recurrence occurred in 7 pa-
tients (12%) and 9 patients (31%), respectively. 
Relapses at the central nervous system occurred 
in 3 patients (5%) in the experimental group 
and in 4 patients (14%) in the control group. 
Detailed information regarding treatments ad-
ministered after disease progression to patients 
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline (Intention-to-Treat Population).*

Characteristic
Nivolumab plus Chemotherapy 

(N = 57)
Chemotherapy Alone 

(N = 29)

Median age (IQR) — yr 65 (58–70) 63 (57–66)

Body-mass index — no. (%)†

≤25 15 (26) 10 (34)

>25 42 (74) 19 (66)

Female sex — no. (%) 21 (37) 13 (45)

History of tobacco use — no. (%)

Never smoked 5 (9) 0

Former smoker 22 (39) 8 (28)

Current smoker 30 (53) 21 (72)

ECOG performance-status score — no. (%)‡

0 31 (54) 16 (55)

1 26 (46) 13 (45)

Histologic type — no. (%)

Adenocarcinoma 25 (44) 11 (38)

Adenosquamous carcinoma 1 (2) 0

Squamous-cell carcinoma 21 (37) 14 (48)

Large-cell carcinoma 2 (4) 1 (3)

Not otherwise specified or undifferentiated 7 (12) 2 (7)

Other 1 (2) 1 (3)

TNM classification — no. (%)§

T1N2M0 12 (21) 4 (14)

T2N2M0 16 (28) 7 (24)

T3N1M0 2 (4) 1 (3)

T3N2M0 13 (23) 5 (17)

T4N0M0 6 (11) 9 (31)

T4N1M0 8 (14) 3 (10)

Median tumor size (range) — mm 50 (15–155) 52 (15–166)

Node stage — no. (%)

N0 6 (11) 9 (31)

N1 10 (18) 4 (14)

N2 41 (72) 16 (55)

N2, multiple stations 22 (39) 11 (38)

*	�The intention-to-treat population included all the patients who had undergone randomization and received at least one 
cycle of neoadjuvant treatment. Percentages may not total 100 because of rounding. IQR denotes interquartile range.

†	�The body-mass index is the weight in kilograms divided by the square of the height in meters.
‡	�Eastern Cooperative Oncology Group (ECOG) performance-status scores range from 0 to 5, with higher scores indicat‑

ing greater disability.
§	� Tumor–node–metastasis (TNM) staging was based on the eighth edition of the AJCC Cancer Staging Manual. The 

reasons for T4 designation were a tumor size of greater than 7 cm (14 patients), invasion of great vessels (5 patients), 
mediastinal invasion (2 patients), separate tumor nodule in the same lobe of the primary tumor (2 patients), invasion 
of the chest wall (1 patient), invasion of the diaphragm (1 patient), and invasion of vertebral bodies (1 patient). The 
reasons for T3 designation were a tumor size of greater than 5 cm but less than 7 cm (14 patients), separate tumor 
nodule in the same lobe of the primary tumor (5 patients), and invasion of the parietal pleura (2 patients). Among the 
patients with T3N1M0 classification, the reasons for T3 designation were a tumor size of greater than 5 cm but less than 
7 cm (2 patients) and separate tumor nodule in the same lobe of the primary tumor (1 patient). N2 status was further 
confirmed by means of endobronchial ultrasound–guided bronchoscopy (31 patients), mediastinoscopy (4 patients), or 
transthoracic fine-needle aspiration (22 patients). The average number of stations sampled was 1.95 (range, 1–5).
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in the experimental group who had an R0 re-
section is provided in Table S4.

A benefit with respect to progression-free 
survival was observed in the experimental group. 
At 24 months, progression-free survival was 
67.2% (95% CI, 55.8 to 81.0) in the experimental 
group and 40.9% (95% CI, 26.2 to 63.6) in the 
control group (hazard ratio for disease progres-
sion, disease recurrence, or death, 0.47; 95% CI, 
0.25 to 0.88) (Fig. 2A). A benefit with respect to 
overall survival was observed in the experimen-
tal group. Overall survival at 24 months was 
85.0% (95% CI, 75.9 to 95.2) in the experimental 
group and 63.6% (95% CI, 47.8 to 84.6) in the 
control group (hazard ratio for death, 0.43; 95% 
CI, 0.19 to 0.98) (Fig. 2B). All the patients who 
had had a pathological complete response were 
free from progression or recurrence and were 
alive at the time of data cutoff (Fig. S5). The ef-
fect of chemoimmunotherapy across patient sub-
groups is shown in Figure S6. Nodal status was 
not associated with differences in survival out-
comes (Fig. S7). The tumor mutational burden 

measured in the solid biopsy and on ctDNA at 
baseline did not identify patients with improved 
survival outcomes in the experimental group 
(Fig. S8 and Table S5). Information regarding the 
mutational status for KRAS, STK11, and KEAP1 is 
provided in Table S6.

Surgery

Neoadjuvant treatment with nivolumab plus che-
motherapy resulted in a higher percentage of 
patients undergoing surgery than chemotherapy 
alone. A total of 53 patients (93%) in the experi-
mental group and 20 patients (69%) in the con-
trol group underwent surgery (relative risk, 
1.35; 95% CI, 1.05 to 1.74). The median time 
from the end of neoadjuvant treatment to sur-
gery was 7 weeks (range, 2 to 9), with no differ-
ences between trial groups (Table S7).

R0 resection was achieved in 50 patients 
(94%) in the experimental group and in 17 (85%) 
in the control group. The numbers of R0, R1, and 
R2 resections are presented in Table S8. Subse-
quent treatments for patients who did not have 
an R0 resection are shown in Table S9. Nodal 
downstaging was observed in 38 patients (72%) 
in the experimental group and in 8 patients 
(40%) in the control group (relative risk, 1.79; 
95% CI, 1.02 to 3.15). The pathological tumor–
node–metastasis stages after surgery are pre-
sented in Table S10. Pneumonectomy was per-
formed in 6 patients (11%) in the experimental 
group and in 2 patients (10%) in the control group. 
Details of the surgical procedures are provided in 
Table S11. Surgery was cancelled in 4 of 57 pa-
tients (7%) in the experimental group and in 
9 of 29 patients (31%) in the control group. The 
reasons for cancellation are provided in Table S12.

One death in the experimental group oc-
curred as a result of surgical complications 13 
days after surgery, while the patient was in the 
hospital. This patient had undergone right pneu-
monectomy. No additional deaths were noted at 
either 30 days or 90  days. Information about 
surgical complications is provided in Table S13.

Of the 50 patients in the experimental group 
who had an R0 resection, 33 (66%) received full 
adjuvant treatment with nivolumab, and 42 (84%) 
received at least one cycle of adjuvant therapy 
(mean number of cycles, 4.2). The reasons for 
discontinuation of adjuvant treatment are provid-

Figure 1. Pathological Complete Response (Intention-
to-Treat Population).

The intention-to-treat population included all the pa‑
tients who had undergone randomization and received 
at least one cycle of neoadjuvant treatment. All the pa‑
tients who underwent surgery (73 patients) had a valid 
assessment of pathological response. A pathological 
complete response was defined as 0% residual viable 
tumor cells in both the primary tumor (lung) and sam‑
pled lymph nodes. Patients who did not undergo sur‑
gery were considered to have not had a response.
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ed in Table S14. Among the patients who had R0 
resections, those who completed adjuvant treat-
ment had better survival outcomes than those who 
did not complete adjuvant treatment (Fig. S9). This 
result was also observed when all patients who 
had had a pathological complete response were 
excluded (Fig. S10).

Safety

Adverse events of any grade that occurred during 
neoadjuvant treatment were reported in 50 pa-
tients (88%) in the experimental group and in 26 
patients (90%) in the control group. Grade 3 or 
4 adverse events that occurred during neoadju-
vant treatment were noted in 11 patients (19%; 
some patients had events of both grades) and 3 
patients (10%) in the two groups (Table 2). Febrile 
neutropenia and diarrhea were the most common 
grade 3 or 4 adverse events in the experimental 
group (5% and 4% of patients, respectively). Treat-
ment-related adverse events of any grade that led to 
discontinuation of neoadjuvant treatment oc-
curred in 5 patients (4 in the experimental group 
and 1 in the control group). No delays in surgery 
due to adverse events were noted. Adverse events 
of any grade that occurred during adjuvant treat-
ment were reported in 25 of 44 patients (57%). 
Grade 3 or 4 adverse events that occurred during 
adjuvant treatment were reported in 2 of 44 pa-
tients (5%). Additional details are provided in 
Table S15.

Analysis of ctDNA

In an exploratory analysis, baseline ctDNA levels 
could be assessed in 57 patients (66%) and were 
associated with differences in progression-free 
and overall survival, irrespective of the cutoff that 
was used for the mutant allele fraction (Table 
S16). Baseline ctDNA levels provided additional 
prognostic information to that of the clinical 
stage in predicting overall survival (Fig. S11). 
Similarly, pretreatment ctDNA levels were cor-
related with tumor size (Fig. S12). Adequate sam-
ples for ctDNA analysis were available for 36 pa-
tients after neoadjuvant treatment (and before 
surgery). The results showed that 18 of 27 pa-
tients (67%) in the experimental group and 4 of 
9 patients (44%) in the control group were ctDNA-
negative after neoadjuvant treatment.

Figure 2. Kaplan–Meier Curves for Progression-free Survival and Overall 
Survival (Intention-to-Treat Population).

Patients were assigned to receive nivolumab in addition to chemotherapy 
(experimental group) or chemotherapy alone (control group). The median 
progression-free survival was not reached (95% CI, 27.6 to not reached) in 
the experimental group and was 15.4 months (95% CI, 10.6 to not 
reached) in the control group. The median overall survival was reached 
neither in the experimental group (95% CI, 33.5 months to not reached) 
nor in the control group (95% CI, 21.1 months to not reached). Progres‑
sion-free survival at 12 months was 89.5% (95% CI, 81.9 to 97.8) in the  
experimental group and 58.6% (95% CI, 43.2 to 79.6) in the control group. 
Overall survival at 12 months was 98.2% (95% CI, 94.9 to 100.0) in the ex‑
perimental group and 82.1% (95% CI, 69.4 to 97.7) in the control group. 
Tick marks indicate censored data.
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Discussion

Among patients with previously untreated stage 
IIIA or IIIB resectable NSCLC, neoadjuvant che-
motherapy with nivolumab resulted in a signifi-
cantly higher percentage of patients with a patho-
logical complete response than chemotherapy 
alone. None of the patients who had had a 
pathological complete response had a relapse at 
2 years of follow-up with 95.2% data maturity.

We found a higher percentage of patients with 
a pathological complete response (37%) than was 
observed in the CheckMate 816 trial (24%).8 In 
our previous NADIM trial, we had found that an 
even higher percentage of patients had had a 
pathological complete response (63%).7 We have 
analyzed the clinicopathological data of both 
NADIM trials and found no differences between 
the populations of the two trials (Table S17); 
however, the planned dose of carboplatin in the 
NADIM II trial was an area under the concentra-

tion–time curve of 5 mg per milliliter per minute, 
whereas the previous NADIM trial used an area 
under the concentration–time curve of 6 mg per 
milliliter per minute. Although we cannot deter-
mine whether this dose reduction contributed to 
the difference in the percentage of patients with 
a pathological complete response, we did not 
find any other factor that would offer a plausible 
explanation for such a difference. This hypoth-
esis is also consistent with the apparently great-
er benefit observed among persons who are 
overweight.

This trial exclusively included patients with 
IIIA or IIIB disease according to the eighth edi-
tion of the AJCC Cancer Staging Manual; two thirds 
of the patients had pathologically proven N2 dis-
ease, including involvement of multiple N2 sta-
tions. Currently, no consensus exists on the ap-
propriate treatment of N2 disease. The decision 
regarding resectability has been mostly driven 
by poor survival outcomes13 rather than the fea-

Table 2. Adverse Events That Occurred during Neoadjuvant Treatment.*

Event
Nivolumab plus Chemotherapy 

(N = 57)
Chemotherapy Alone 

(N = 29)

Grade 1 or 2 Grade 3 Grade 4 Grade 1 or 2 Grade 3 Grade 4

number of patients (percent)

Any adverse event 50 (88) 10 (18) 2 (4) 26 (90) 3 (10) 0

Fatigue 32 (56) 1 (2) 1 (2) 11 (38) 1 (3) 0

Alopecia 17 (30) 0 0 10 (34) 0 0

Arthralgia 17 (30) 0 0 8 (28) 0 0

Peripheral sensory neuropathy 13 (23) 0 0 10 (34) 1 (3) 0

Peripheral motor neuropathy 0 0 0 10 (34) 1 (3) 0

Myalgia 11 (19) 0 0 3 (10) 0 0

Diarrhea 8 (14) 2 (4) 0 2 (7) 0 0

Anemia 8 (14) 0 0 3 (10) 0 0

Pruritus 7 (12) 0 0 2 (7) 0 0

Acneiform rash 7 (12) 0 0 0 0 0

Febrile neutropenia 1 (2) 3 (5) 1 (2) 0 0 0

Oral mucositis 0 0 0 3 (10) 0 0

Paresthesia 0 0 0 3 (10) 0 0

Gastrointestinal disorders 1 (2) 0 0 3 (10) 0 0

*	�Shown are adverse events that were considered by the investigators to be related to the trial regimen and that oc‑
curred in at least 10% of the patients in either group or were grade 3 or 4 in severity and occurred in at least 5% of the 
patients in either group. Patients may have had multiple adverse events of different grades. A grade 5 surgery-related 
adverse event was reported in one patient who received nivolumab and chemotherapy and was considered by the in‑
vestigator to be unrelated to the trial regimen. This patient died as a result of surgical complications 13 days after right 
pneumonectomy.
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sibility of surgery. In addition, surgery in patients 
with N2 disease has been frequently considered 
to be unfeasible, especially when a pneumectomy 
cannot be avoided.3,14,15 Of note, 50% of the pa-
tients included in the PACIFIC trial (which as-
sessed durvalumab after consolidation therapy) 
had stage IIIA disease.16

In our trial, a greater percentage of patients 
in the experimental group than in the control 
group underwent surgery (93% vs. 69%; relative 
risk, 1.35; 95% CI, 1.05 to 1.74). In addition, worse 
survival outcomes were not observed among pa-
tients with N2 disease than among those with N0 
or N1 disease. Moreover, neoadjuvant chemoim-
munotherapy has been shown to be safe7-9 and 
does not jeopardize the feasibility or outcomes 
of surgery.10,17

The percentage of patients who underwent 
pneumonectomy was similar in the two trial 
groups (10% in the experimental group and 11% 
in the control group); these percentages were 
lower than those in the CheckMate 816 trial. 
Regional differences in surgical procedures may 
explain this discrepancy when both trials are 
compared overall.

A benefit with respect to overall survival was 
observed in the experimental group, and the 2-year 
overall survival was superior to that reported in 
previous studies evaluating neoadjuvant approach-
es in patients with stage IIIA or IIIB disease.18,19

Unlike in the CheckMate 816 trial, patients with 
an R0 resection in our trial received adjuvant treat-
ment with nivolumab after surgery. In a post hoc 
analysis, the improved survival among patients 

who received complete adjuvant treatment as com-
pared with those who did not suggests a positive 
effect of this treatment. This finding is consistent 
with the results of the IMpower010 trial.20

In our trial, pretreatment ctDNA added some 
prognostic information to that of the clinical 
stage. A major limitation for clinical decision mak-
ing on the basis of ctDNA levels is that ctDNA 
quantification is not standardized, and the con-
cordance between different platforms that are 
used to assess the amount of ctDNA has been 
scarcely evaluated.

Perioperative treatment with chemotherapy 
and nivolumab resulted in a higher percentage 
of patients with a pathological complete response 
and a higher percentage of patients undergoing 
resection than chemotherapy alone. Survival out-
comes were also better with chemotherapy and 
nivolumab than with chemotherapy alone.
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