
R E V I E W

Neoadjuvant and Adjuvant Immunotherapy in 
Early-Stage Non-Small Cell Lung Cancer

Nikhil Shukla 
Nasser Hanna

Department of Hematology/Oncology, 
Indiana University Melvin and Bren Simon 
Cancer Center, Indianapolis, IN, 
46202, USA 

Abstract: Surgery or concurrent chemoradiation are standard of care treatments for patients 
with localized and locally advanced non-small cell lung cancer (NSCLC). While resection 
and chemoradiation are potentially curative therapies for early-stage disease, relapse rates 
remain high. Adjuvant or neoadjuvant chemotherapy improves cure rates 5–15% compared 
with surgery alone for patients with resectable disease. Immune checkpoint inhibitors (ICI) 
have heralded a new era for the treatment of advanced NSCLC with one-third of patients 
experiencing long-term survival. There is increasing interest in examining the role of ICI 
therapy in patients with early-stage NSCLC. Consolidation durvalumab after chemoradiation 
has become a part of standard of care for patients with inoperable, locally advanced disease. 
More recently, there is emerging evidence that neoadjuvant treatment with ICIs results in 
substantial rates of major pathologic response and pathologic complete response, and high 
rates of R0 resection with no significant delay in time to surgery. Furthermore, preliminary 
data show that adjuvant treatment with ICIs after adjuvant chemotherapy improves disease- 
free survival and may play a critical role in reducing disease recurrence in patients with 
resectable disease. In this review, we discuss recently reported and ongoing studies that are 
designed to define the role of immunotherapy in patients with non-metastatic NSCLC. 
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Background
Lung cancer is the most common malignancy and a leading cause of cancer-related death 
worldwide.1 NSCLC accounts for approximately 80% of all lung cancer diagnoses and 
50% of patients present with localized or locally advanced disease.2 While many patients 
with early-stage disease are cured with surgical resection or concurrent chemoradiation 
(CRT), survival decreases with increasing stage at presentation.3 Most patients who 
develop locally recurrent or metastatic disease after resection or CRT are incurable 
with salvage therapy. The current standard of care for patients with stage IB–IIB (and 
some with IIIA) NSCLC involves neoadjuvant or adjuvant chemotherapy in addition to 
surgical resection. The addition of chemotherapy to surgery increases cure rates by 5– 
15%.4–7 Until recently, the standard of care treatment for patients with inoperable stage 
III NSCLC was CRT with long-term survival plateauing at 15–20%.8 Given the poor 
prognosis for many patients with stage I–III disease who relapse after surgery or CRT, 
there remains a great need to identify novel approaches to improve survival outcomes.

The advent of immune checkpoint inhibitor (ICI) therapy has revolutionized the 
treatment of patients with advanced NSCLC and generated unprecedented increases 
in survival outcomes. ICI monotherapy and in combination with chemotherapy has 
resulted in durable responses with manageable toxicity in a subset of patients.9–11 
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As a result, ICI therapy has moved to the first-line treat
ment setting in most patients with metastatic NSCLC with
out targetable mutations. Additionally, the evidence that 
ICI therapy can lead to durable responses in some patients 
has led to several clinical trials incorporating ICIs into the 
treatment of localized or locally advanced disease. This 
review will focus on the rationale and emerging clinical 
data for incorporating ICIs in the treatment of non- 
metastatic NSCLC.

Neoadjuvant Immunotherapy in 
Resectable NSCLC – Review of the 
Data
Preoperative systemic therapy for patients with resectable 
NSCLC offers the advantage of reducing tumor size, 
thereby increasing the rate of R0 resections, and abrogat
ing progressive disease by earlier treatment of microme
tastases. There is also emerging evidence that major 
pathologic response (MPR) after neoadjuvant treatment 
may provide a surrogate for long-term survival.12,13 The 
benefit of neoadjuvant chemotherapy was demonstrated in 
a large meta-analysis of 15 trials which included 2385 
patients with predominantly squamous cell carcinomas or 
adenocarcinomas. The analysis showed a 10% reduction in 
distant metastases at 5 years, 13% relative risk reduction 
of death, and 5% improvement in 5-year overall survival 
(OS) (HR 0.87, 95% CI 0.78–0.96; p=0.007) in patients 
who received neoadjuvant chemotherapy.7 However, pre
operative chemotherapy may result in delayed surgery for 
some patients who require additional time to recover from 
treatment-related adverse events. Despite this limitation, 
patients are more likely to receive perioperative che
motherapy if it is delivered in the neo-adjuvant, rather 
than the adjuvant setting.

Neoadjuvant immunotherapy with ICIs is an emerging 
treatment modality for patients with resectable disease. ICI 
therapy has a more favorable safety profile than platinum- 
based chemotherapy and has the potential for robust and 
durable anti-tumor responses against micrometastatic dis
ease. Additionally, there is evidence that changes in the 
tumor microenvironment that allow for immune tolerance 
and escape occurs in early-stage disease.14,15 A recent 
meta-analysis demonstrated that patients with resected 
tumors harboring higher levels of CD8+ cytotoxic 
T cells, CD20+ B cells, and CD 56/57 NK cells had 
improved disease-free survival (DFS) and OS. 

Conversely, patients whose tumors harbored increased 
FoxP3+ T regulatory cells had worse OS.16

One of the first studies to demonstrate promise for neoad
juvant immunotherapy was a pilot study of neoadjuvant 
nivolumab in patients with stage I–IIIA NSCLC (AJCC 
version 7).17 Nivolumab was given for two doses every 2 
weeks approximately 4 weeks prior to planned surgical 
resection. There were no treatment-related delays to surgical 
resection. MPR, defined by 90% or greater tumor necrosis in 
the surgical specimen, was reported in 45% of the patients. 
At 12 months post-resection, 80% of the patients were alive 
and recurrence free. Two patients had isolated disease recur
rences that were treated with local therapy and remained free 
from disease for at least 12 months of follow-up. Only 
a single patient died from recurrent lung cancer. 
A correlative analysis found that patients with a higher num
ber of sequence alterations in the primary tumor had higher 
rates of pathologic response. Furthermore, patients with 
MPR had an increased number of tumor-specific T-cells as 
evidenced by a higher total number of T-cells (intra-tumoral 
and peripheral) with a restricted number of clones.

Additional trials (Table 1) with ICIs are ongoing and 
some studies have reported interim efficacy results. 
MK3475-223 is a Phase I neoadjuvant study of pembroli
zumab (200 mg every 3 weeks) in patients with stage I–II 
NSCLC (AJCC version 7).18 A total of 10 patients were 
enrolled in the dose escalation cohort and received 2 
cycles of pembrolizumab followed by surgery 1 week 
after treatment. No DLTs were reported in the dose escala
tion cohort. Four of 10 patients (40%; 95% CI 16.7– 
68.8%) achieved MPR. Interestingly, there was no correla
tion between pre-treatment tumor PD-L1 score and MPR. 
A phase Ib study of neoadjuvant treatment with the PD-1 
inhibitor Sintilimab (200 mg every 3 weeks) in patients 
with stage IA-IIIB NSCLC (AJCC version 8) has reported 
promising outcomes.19 A total of 37 patients received 2 
cycles of Sintilimab and underwent surgical resection. Key 
secondary endpoints were overall response rate (ORR), 
MPR (defined as ≥90% reduction in tumor volume), 
DFS, and OS. Fifteen patients (40.5%; 95% CI 24.8– 
57.9%) achieved MPR and 6 patients achieved pathologic 
complete response (CR). The Lung Cancer Mutation 
Consortium (LCMC3) study, a Phase II trial of neoadju
vant atezolizumab in patients with stage IB to select stage 
IIIB NSCLC (AJCC version 7) has reported interim effi
cacy results.20 The primary endpoint is MPR, defined as 
≤10% residual tumor volume. Patients received 2 cycles of 
atezolizumab 1200 mg every 3 weeks prior to surgery. 
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A total of 84 patients completed surgical resection. 
Excluding 7 patients with EGFR or ALK mutations, 
MPR was seen in 15 of 77 patients (19%; 95% CI 11– 
30%). Furthermore, 38 of 77 (49%) of patients had tumor 
regression of ≥50%. Similar to the results from MK3475- 
223, MPR rates did not correlate with tumor mutational 
burden (TMB) or tumor PD-L1 scores. The NEOSTAR 
study is a randomized phase II trial of neoadjuvant nivo
lumab, nivolumab plus ipilimumab, nivolumab plus che
motherapy, or nivolumab plus ipilimumab plus 
chemotherapy in patients with stage IA-IIIA NSCLC 
(AJCC version 7). The primary endpoint is MPR, defined 
as ≤10% residual tumor volume. Interim efficacy results 
from nivolumab (3 mg/kg days 1, 15, 29) and nivolumab 
plus ipilimumab (1 mg/kg day 1) cohorts have been 
reported.21 A total of 44 patients were randomized, 23 
receiving nivolumab and 21 receiving nivolumab plus 
ipilimumab. Of the 37 patients who underwent tumor 
resection, MPR rate was 35% (24% for nivolumab and 
50% for nivolumab plus ipilimumab). Two patients in the 
nivolumab cohort achieved radiographic CR compared to 
six patients in the nivolumab plus ipilimumab cohort. 
MPR and radiographic CR rates were higher in patients 
with tumor PD-L1 >1% compared to PD-L1 ≤ 1%.

Collectively, these interim efficacy results for neoadju
vant ICIs demonstrate manageable toxicity with a high 
percentage of patients achieving MPR. The correlation 
between MPR and long-term outcomes will be defined 
by the results of ongoing Phase 3 trials.

Neoadjuvant 
Chemoimmunotherapy in 
Resectable NSCLC – Review of the 
Data
Induction chemotherapy has demonstrated increased sur
vival outcomes in patients with stage IIIA NSCLC.22–25 

Given the efficacy and manageable toxicity with the addi
tion of ICIs to chemotherapy in patients with metastatic 
NSCLC, there are several ongoing and completed studies 
evaluating the safety and efficacy of neoadjuvant che
moimmunotherapy in patients with resectable NSCLC 
(Table 2).

Three recently completed studies have reported effi
cacy outcomes in patients with stage IIIA NSCLC treated 
with neoadjuvant chemoimmunotherapy. SAKK 16/14 was 
a phase II trial in patients with stage IIIA (AJCC vesion 7) 
NSCLC treated with neoadjuvant cisplatin (100 mg/m2) 
and Docetaxel (85 mg/m2) every 3 weeks for 2 cycles 
followed by 2 cycles of durvalumab 750 mg every 2 
weeks.26 Durvalumab was then continued for 1 year post
operatively. The primary endpoint was event-free survival 
(EFS) at 1 year. Of 68 patients enrolled, 58 completed 
neoadjuvant sequential chemoimmunotherapy and 55 
patients underwent surgical resection. EFS at 12 months 
was 73.3% (90% CI 62.5–81.4) and median OS has not 
been reached. More recently, the results of the phase II 
NADIM trial, which evaluated the safety and efficacy of 
neoadjuvant chemotherapy plus nivolumab in patients with 

Table 1 Select Trials of Neoadjuvant Immunotherapy in Resectable NSCLC

Trial NCT 
Number

Trial Name Phase Stage Treatment Primary 
Endpoint

MPR  
(No. of Patients)

PCR  
(No. of Patients)

NCT02259621 Phase 2 IB-IIIA Nivolumab Safety/ 

Feasibility

9/20 (45%) 3/20 (15%)

NCT02927301 LCMC3 Phase 2 IB-IIIB Atezolizumab MPR 15/77 (19.5%) 4/77 (5%)

ChiCTR-OIC 
-17013726

Phase 
1B

IB-IIIA Sintilimab Adverse 
events

15/37 (40.5%) 6/37 (16.2%)

NCT03158129 NEOSTAR Phase 2 IA-IIIA Nivolumab or nivolumab + 

ipilimumab

MPR 10/34 (29%) 6/34 (15%)

NCT02938624 MK3475-223 Phase 1 I–II Pembrolizumab Safety/MPR 4/10 (40%) Not reported

NCT02818920 TOP 1501 Phase 2 IB-IIIA Pembrolizumab Surgical 
feasibility rate

Ongoing Ongoing

NCT02572843 SAKK 16/14 Phase 2 IIIA Durvalumab EFS Ongoing Ongoing

Abbreviations: MPR, major pathologic response; PCR, pathologic complete response; EFS, event free survival.
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stage IIIA disease (AJCC version 7) were reported.27 

A total of 46 patients were enrolled and received neoadju
vant carboplatin (area under the curve 6; 6 mg/mL/min), 
pacilitaxel (200 mg/m2), and nivolumab (360 mg) on day 1 
of a 21-day cycle for 3 cycles prior to surgical resection. 
Post-operatively, patients received adjuvant nivolumab 
(240 mg every 2 weeks for 4 months followed by 
480 mg every 4 weeks for a total of 12 months). A total 
of 41 patients underwent surgery after neoadjuvant ther
apy. In the intention to treat (ITT) population, progression- 
free survival (PFS) was 95.7% (95% CI 83.7–98.9) at 12 
months, 87.0% (95% CI 73.3–93.9) at 18 months, and 
77.1% (95% CI 59.9–87.7) at 24 months. In the ITT 
population, OS was 97.8% (95% CI 85.5–99.7) at 12 
months, 93.5% (95% CI 81.1–97.8) at 18 months, and 
89.9% (95% CI 74.5–96.2) at 24 months. Of the patients 
who underwent surgery, 34 achieved MPR of whom 26 
had CR. Furthermore, neoadjuvant treatment did not lead 
to death or delay in surgery. The NeoTPD01 study was 
a phase II trial in patients with stage IIIA or stage IIIB 
NSCLC (AJCC version 8) treated neoadjuvantly with the 
PD-1 inhibitor toripalimab (240 mg), carboplatin (area 
under the curve 5), pemetrexed (500 mg/m2 for adenocar
cinoma), or nab-paclitaxel (260 mg/m2) every 3 weeks for 
3 cycles. The primary endpoint was MPR and secondary 
endpoints included pathologic CR, R0 resection rate, 

disease-free survival, and safety. A total of 33 patients 
were enrolled and 30 patients underwent resection. The 
MPR rate was 66.7% (20/30), 50% (15/30) of patients 
achieved pathologic CR, and 96.7% (29/30) of patients 
achieved R0 resection.28

Results from the NADIM, SAKK 16/14, and 
NeoTPD01 trials suggest that the addition of ICIs to che
motherapy in the neoadjuvant setting is feasible in patients 
with stage IIIA disease. The majority of patients who 
received induction chemoimmunotherapy were able to 
undergo resection. Furthermore, although the data con
tinues to mature, EFS and OS are particularly encouraging 
and seemingly superior to outcomes with standard of care 
treatment.3 Furthermore, results of the NADIM study sug
gest that chemoimmunotherapy may increase MPR rates 
compared to ICI monotherapy.

Concurrent chemoradiation plus ICI therapy in patients 
with resectable stage III disease is a logical approach to 
downstage nodal disease thereby increasing rates of R0 
resection and increase rates of MPR. A phase I study of 
patients with stage IIIA disease treated with neoadjuvant 
concurrent CRT plus pembrolizumab was recently 
reported.29 Patients received cisplatin, etoposide, pembro
lizumab 200 mg every 3 weeks for 3 weeks and radiation 
45 Gy in 25 fractions followed by 6 months of consolida
tion pembrolizumab. The primary objective was feasibility 

Table 2 Select Trials of Neoadjuvant Chemoimmunotherapy in Resectable NSCLC

Trial NCT 
Number

Trial Name Phase Stage Treatment Primary 
Endpoint

MPR (No. of 
Patients)

PCR (No. of 
Patients)

NCT03081689 NADIM Phase 2 IIIA Nivolumab + carboplatin/paclitaxel PFS 34/41 (83%) 26/41 (63%)

NCT02716038 Phase 2 IB-IIIA Atezolizumab + cabroplatin/Nab- 

paclitaxel

MPR 7/11 (63.6%) 3/11 (37.3%)

NCT02572843 SAKK 6/14 Phase 2 IIIA Durvalumab + cisplatin/docetaxel EFS 33/55 (60.0%) 10/55 (18.2%)

NCT02998528 Checkmate 

816

Phase 3 IB-IIIA Nivolumab + ipilimumab or nivolumab + 

chemotherapy

EFS/PCR Not reported 24%

NCT04304248 NeoTPD01 Phase 2 IIIA-IIIB Toripalimab + carboplatin/pemetrexed or 

Nab-paclitaxel

MPR 20/30 (66.7%) 15/30 (50%)

NCT03838159 NADIM II Phase 2 IIIA-IIIB Nivolumab + carboplatin/paclitaxel PCR Ongoing Ongoing

NCT03871153 HCRN 

LUN17-321

Phase 2 III Durvalumab + carboplatin/paclitaxel + 

radiation

PCR Ongoing Ongoing

NCT03456063 IMpower030 Phase 3 II–IIIB Atezolizumab + platinum chemotherapy MPR and EFS Ongoing Ongoing

NCT04061590 Phase 2 I–IIIA Pembrolizumab + cisplatin/pemetrexed % of patients with 

TIICs

Ongoing Ongoing

Abbreviations: MPR, major pathologic response; PCR, pathologic complete response; EFS, event free survival; PFS, progression-free survival; TIIC, tumor infiltrating 
immune cells.
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and safety, defined as grade ≤3 pulmonary toxicity or any 
grade 4–5 nonhematologic toxicity. The study was stopped 
early after nine patients were enrolled due to two grade 5 
events. Of the nine patients enrolled, six underwent com
plete resection with pathologic CR rate of 67% (4/6). The 
authors of the study note that the relationship between 
grade 5 events and the addition of pembrolizumab to 
CRT is unclear, but the study met the stopping rule for 
safety.

Efforts are also underway to evaluate the safety and 
efficacy of neoadjuvant chemoimmunotherapy in patients 
with earlier stage disease. Interim results from a single-arm 
phase II study of neoadjuvant atezolizumab (1200 mg every 
3 weeks), carboplatin (area under the curve 6 every 3 
weeks) and nab-paclitaxel (100 mg/m2 every week) for 4 
cycles followed by resection in patients with stage IB-IIIA 
NSCLC (AJCC version 7) were reported.30 The primary 
endpoint is MPR, defined as >90% decrease in viable tumor. 
Of 14 patients who underwent resection, 7 patients achieved 
MPR, including 3 patients with complete pathologic 
response (CR). Checkmate 816 is a multinational phase 3 
study of patients with stage IB-stage IIIA NSCLC (AJCC 
version 7).31 A total of 642 patients are randomized 1:1:1 to 
receive nivolumab plus ipilimumab, nivolumab plus plati
num doublet chemotherapy, or platinum doublet che
motherapy alone in the neoadjuvant setting. The primary 
endpoints are EFS and pathologic CR. Preliminary data 
released show that Checkmate 816 met its first primary 
endpoint with significantly improved pathologic CR in 
patients receiving nivolumab plus chemotherapy compared 
to chemotherapy alone (24% versus 2.2%; odds ratio 13.94 
[99% CI 3.49–55.75]; p < 0.0001).32

Neoadjuvant Immunotherapy and 
Chemoimmunotherapy – Best 
Approaches
Although ICI therapy has yet to be FDA approved in the 
neoadjuvant, reported efficacy data from trials has been 
promising and ICI therapy will likely play a major role in 
the treatment of patients with resectable NSCLC. 
Advantages to neoadjuvant immunotherapy or chemoim
munotherapy include the chance of MPR and improved 
DFS and OS. Data reported thus far calls into question the 
correlation between MPR with PD-L1 score or TMB.19,20 

ICI therapy is less toxic than platinum doublet chemother
apy and neoadjuvant ICI monotherapy may be more 
appropriate for patients with contraindications to 

chemotherapy. For patients without contraindications to 
platinum doublet therapy, neoadjuvant chemoimmunother
apy has the benefit of higher rates of MPR and inducing 
responses in patients who may not benefit from ICI mono
therapy. Neoadjuvant chemoimmunotherapy also the 
potential to augment downstaging of nodal disease parti
cularly in patients with stage III disease, which has been 
previously associated with improved survival.12

However, not all patients will respond to neoadjuvant 
therapy and there is a risk of non-responding patients to 
become ineligible for curative resection due to progressive 
disease. Further analysis of biomarkers such as PD-L1, 
TMB, TILs, T-cell clonal profile that may predict response 
will need to be undertaken. Furthermore, patients with 
relative contraindications to ICI therapy may benefit 
from upfront surgical resection rather than risk toxicity 
and delayed resection. Patients with targetable mutations 
may also have limited benefit from neoadjuvant ICI ther
apy. Though data are very limited, among 45 patients with 
stage IB-IIIB who received neoadjuvant atezolizumab, 5 
were found to have EGFR and ALK alterations. Data from 
three of these patients showed that one patient with an 
EGFR mutation was no longer resectable after neoadju
vant therapy. At the time of surgery, one patient with an 
EGFR mutation had 90% viable tumor and one patient 
with an ALK rearrangement had 60% viable tumor.33

Finally, while neoadjuvant concurrent CRT plus ICI 
therapy in patients with resectable stage III disease 
remains a logical treatment approach, preliminary Phase 
1 data suggest the combination has high toxicity.28 

Furthermore, pathologic CR rates were comparable to 
chemoimmunotherapy alone, suggesting that neoadjuvant 
radiation may not play a significant role in augmenting 
rates of MPR.

Adjuvant Immunotherapy in 
Resectable NSCLC
While neoadjuvant systemic therapy has the potential to 
reduce tumor size, increase R0 rates, and treat early micro
metastatic disease, the primary goal of adjuvant therapy is 
to treat micrometastatic disease and prevent recurrence, 
while allowing for the primary tumor, which is the source 
of micrometastatic disease, to be removed as early as 
possible. Similar to neoadjuvant chemotherapy, efficacy 
of adjuvant chemotherapy in patients with stage IB-IIIA 
NSCLC has been demonstrated in multiple studies.4,6,34–36 

The Lung Adjuvant Cisplatin Evaluation (LACE) meta- 
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analysis included 4,584 patients from 5 cisplatin-based 
adjuvant trials and demonstrated a 5.4% 5-year OS benefit 
for patients who received adjuvant chemotherapy.6 Given 
the small but consistent benefit from adjuvant chemother
apy in patients with early-stage NSCLC, there is increas
ing interest to determine if adjuvant immunotherapy can 
improve survival outcomes. The first reported adjuvant 
vaccine-based immunotherapy trial in NSCLC was 
a large, randomized Phase III trial of an immunotherapeu
tic targeting melanoma-associated antigen-A3 (MAGE- 
A3), which enrolled 2,312 patients with stage IB-IIIA 
NSCLC to receive either the MAGE-A3 immunotherapeu
tic or placebo after resection.37 The trial results demon
strated no improvement in either DFS or OS in the 
MAGE-A3 arm.

Cellular therapy approaches have shown more promise 
in the adjuvant setting, with the most robust data from 
a randomized phase III trial of adjuvant chemoimmu
notherapy with platinum doublet chemotherapy plus auto
logous activated killer T cells and dendritic cells compared 
to chemotherapy alone.38 A total of 103 patients who 
underwent surgical resection were randomized to the two 
arms. Patients with stage IIIB and stage IV with malignant 
pleural effusion as well as patients with mixed histology 
including small cell carcinoma were included. The study 
demonstrated impressive survival outcomes, with 2- and 
5-year OS of 93.4% (95% CI 80.8–97.8) and 81.4% (95% 
CI 60.1–92.1) in the chemoimmunotherapy arm vs 66.0% 
(95% CI 50.4–77.7) and 48.3% (95% CI 31.5–63.3%) in 
the chemotherapy arm, respectively. The HR 0.229 (95% 
CI 0.093–0.564, p-0.0013) was statistically significant.

There is interest in incorporating ICI therapy following 
surgery in patients with resectable disease. ICI therapy is 
relatively well tolerated compared to cisplatin-based che
motherapy and offers the potential for durable, long- 
lasting anti-tumor response. Furthermore, there is 
a preclinical rationale to incorporate ICI therapy in the 
adjuvant setting. Multiple studies have demonstrated that 
the trauma of surgical resection leads to an immunosup
pressive environment that promotes tumor metastasis.39–42 

In a surgical stress tumor mouse model, treatment with 
anti-PD-1 therapy restored CD8+ cytotoxic T cell 
activity.43

Multiple phase II and phase III clinical trials (Table 3) 
are underway to actively explore these preclinical findings. 
IMpower010 is a randomized phase III trial in patients 
with stage IB-IIIA NSCLC (AJCC version 7) of adjuvant 
atezolizumab vs best supportive care after 4 cycles of 
cisplatin-based chemotherapy.44 Initial data at median 
32.2 months of follow-up showed median disease-free 
survival (DFS) in patients with stage II–IIIA disease in 
the atezolizumab cohort versus best supportive care was 
42.3 months versus 35.3 months (HR 0.79, 95% CI 0.64– 
0.96, p=0.025). The benefit of adjuvant atezolizumab was 
particularly pronounced in the PD-L1 ≥1% (HR 0.66, 95% 
CI 0.49–0.97) and PD-L1 ≥50% (0.43 95% CI 0.27–0.68) 
subgroups. The ANVIL portion of the ALCHEMIST trial, 
which randomizes patients with stage IB-stage IIIA 
NSCLC without EGFR or ALK mutations to receive 
1 year of nivolumab or observation post-resection, has 
recently completed accrual. The primary endpoints are 
DFS and OS. Efficacy data has yet to be published.

Table 3 Select Trials of Adjuvant Immunotherapy in Resectable NSCLC

Trial NCT 
Number

Trial Name Phase Stage Treatment Primary Endpoint Median DFS 
(Months)

Trial Status

NCT02486718 IMpower010 Phase 3 IB-IIIA Atezolizumab DFS 42.3 Completed 

accrual

NCT02595944 ANVIL Phase 3 IB-IIIA Nivolumab DFS and OS Not reported Completed 

Accrual

NCT04317534 BTCRC LUN18- 

153

Phase 2 I Pembrolizumab DFS Not reported Ongoing

NCT04585477 Phase 2 I–III Durvalumab Decrease in ctDNA 

level

Not reported Ongoing

NCT02273375 Phase 3 IB-IIIA Durvalumab DFS Not reported Ongoing

NCT02504372 PEARLS Phase 3 IB-IIIA Pembrolizumab DFS Not reported Ongoing

Abbreviations: DFS, disease free survival; ctDNA, circulating tumor DNA; OS, overall survival.
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Despite the promise of adjuvant ICI therapy, several 
questions remain unanswered. Key issues moving forward 
include the role of biomarkers in predicting DFS, if 
patients with earlier stage disease (node negative vs node 
positive) have the same degree of benefit from adjuvant 
ICI therapy, and duration of adjuvant ICI therapy neces
sary to achieve maximum survival benefit. Furthermore, 
the recently reported ADAURA trial, which evaluated 
adjuvant Osimertinib in patients with resected NSCLC 
with activating EGFR mutations, showed marked 
improvement in DFS in patients randomized to receive 
Osimertinib.45 The modest activity of ICI in patients 
with tumors that harbor EGFR mutations or ALK fusions 
mutations suggests that patients with some targetable 
mutations may not benefit from ICI therapy in the adjuvant 
setting.33 Additionally, nearly all studies of ICIs in the 
adjuvant setting are evaluating the role of ICI therapy 
after the completion of adjuvant chemotherapy. The role 
of adjuvant concomitant chemoimmunotherapy in improv
ing DFS and OS is an important question yet to be 
addressed. One study is evaluating the efficacy of cispla
tin-based chemotherapy plus atezolizumab in patients with 
stage I–IIIA NSCLC. The primary endpoint is percentage 
of patients with undetectable circulating tumor DNA 
(ctDNA) after adjuvant chemotherapy plus atezolizumab 
plus up to 13 cycles of atezolizumab (NCT04367311). 
Whether adjuvant ICI can overcome surgical immune sup
pression, prevent distant metastases, and improve survival 
in patients with resectable NSCLC remains to be seen.

Consolidation Immunotherapy in 
Inoperable, Locally Advanced 
NSCLC
Historically, the standard of care treatment for patients 
with inoperable stage III NSCLC steadily progressed 
from sequential to concurrent CRT with low rates of long- 
term survival.8 Unfortunately, many patients develop 
locally recurrent or metastatic disease, and most have 
micrometastatic disease at diagnosis. Both chemotherapy 
and radiation therapy are known to increase immunogeni
city of tumors via increased neoantigen presentation with 
tumor cell death, inhibition of myeloid-derived suppressor 
cells, and increased ratio of cytotoxic and regulatory 
T cells in the peripheral circulation.46–50

The PACIFIC trial, a randomized phase III trial which 
compared treatment with consolidation durvalumab to pla
cebo in over 700 patients, was the first to report 

significantly prolonged PFS and OS in patients who 
received consolidation durvalumab.51,52 Patients were ran
domized in a 2:1 fashion within 1–42 days after comple
tion of CRT to receive durvalumab (10 mg/kg every 2 
weeks) for up to 1 year or placebo. The 12 and 18- 
month PFS was 55.9% (95% CI 51.0–60.4%) and 44.2% 
(95% CI 37.7–50.5%) for the durvalumab arm and 35.3% 
(95% CI 29.0–41.7%) and 27.0% (95% CI 19.9–34.5%) 
for the placebo arm, respectively. The stratified HR for 
disease progression was 0.52 (95% CI 0.42–0.65). 
Updated 5-year OS was 42.9% for the durvalumab arm 
and 33.4% for the placebo arm. The stratified HR for death 
was 0.72 (95% CI 0.59–0.89).53 These results led to the 
FDA approval of durvalumab as consolidation therapy 
after CRT for patients with unresectable, locally advanced 
disease.

A similarly designed single-arm phase II study of con
solidation pembrolizumab following CRT in patients with 
inoperable disease was recently reported.54 A total of 92 
patients received pembrolizumab (200 mg every 3 weeks) 
for up to 1 year. After 32.2 months of follow-up, the 
median time to metastatic disease or death was 30.7 
months (95% CI 18.7 months to not reached). Median 
PFS was 18.7 months (12.4–33.8 months). The 1-, 2-, 
and 3-year OS survival estimates were 81.2%, 62.0%, 
and 48.5%, respectively. Recently, preliminary results 
from AFT-16 phase II trial of neoadjuvant and adjuvant 
atezolizumab and CRT for patients with unresectable stage 
III NSCLC was reported. The primary endpoint was dis
ease control rate at 12 weeks and secondary endpoints 
included PFS, OS, overall response rate, and safety. 
A total of 64 patients were enrolled and at median follow- 
up of 24.1 months, median PFS was 23.7 months with OS 
at 18 months of 84% (95% CI 75–94%) and median OS 
was not reached.55 A summary of completed and ongoing 
trials for patients with inoperable or unresectable disease is 
listed in Table 4.

Collectively, trials of consolidation ICI therapy have 
changed standard of care therapy for patients with unre
sectable stage III disease and have demonstrated that ICI 
therapy following CRT is safe and effective. However, 
several questions remained unanswered including role of 
ICI consolidation therapy in patients who are ineligible for 
chemotherapy and receive radiation therapy alone, optimal 
biomarkers to predict response to consolidation therapy, 
and whether patients with targetable mutations should 
receive consolidation therapy.
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Concluding Thoughts
Immunotherapy with ICIs has become a part of standard of 
care treatment for patients with advanced and locally 
advanced, unresectable NSCLC. Numerous studies are 
underway to determine the efficacy of ICI therapy in the 
treatment of early-stage NSCLC. ICIs given in the neoad
juvant setting have the potential to induce MPR, improve 
resectability, and diminish rates of distant metastases. Initial 
studies have reported MPR rates of 20–40% with no sig
nificant delay in surgery due to treatment toxicity.17–21 

Furthermore, reported trials of neoadjuvant chemoimmu
notherapy have shown impressive MPR and pathologic CR 
rates without major delays in time to surgery.26–28,30,32 

Indeed, initial data from Checkmate 816 has shown that 
neoadjuvant chemoimmunotherapy increases rates of 
pathologic CR compared to chemotherapy alone.32 

Whether MPR and pathologic CR translates into improved 
disease-free survival remains to be seen. While adjuvant 
immunotherapy with adoptive cellular therapy has shown 
promise in increasing disease-free and overall survival, the 
efficacy of ICI therapy after surgery is actively being inves
tigated. Finally, consolidation ICI therapy has largely 
become standard of care practice for patients with inoper
able stage III disease. Ongoing studies are evaluating the 
safety and efficacy of concurrent and/or neoadjuvant ICI 
therapy with CRT. Collectively, reported trials of check
point inhibitors in the neoadjuvant, adjuvant, and consoli
dation setting suggest that ICI therapy may augment cure 

rates and have a crucial role in the treatment of patients with 
early-stage NSCLC.
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