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LUNG CANCER IN FOCUS

Section Editor: Edward S. Kim, MD

C u r r e n t  D e v e l o p m e n t s  i n  t h e  M a n a g e m e n t  o f  L u n g  C a n c e r

H&O  Which immunotherapy agents have been 
approved for use in locally advanced non–small 
cell lung cancer?

NR  Durvalumab (Imfinzi, AstraZeneca) is the only 
agent to have received approval so far in locally advanced 
non–small cell lung cancer (NSCLC). Approval was 
based on the improvements in both progression-free 
survival (PFS) and overall survival (OS), with a relatively 
minimal increase in toxicity, demonstrated in the land-
mark PACIFIC trial. The results of this trial established 
standard chemoradiotherapy followed by durvalumab 
maintenance for 1 year as the new standard of care in 
unresectable stage III NSCLC. One of the concerns with 
immunotherapy is inflammation, which is why PACIFIC 
excluded patients who had an autoimmune disease or 
uncontrolled medical condition. Fortunately, the use of 
immunotherapy following radiation to the lung did not 
cause excessive lung toxicity, and the therapeutic index 
clearly favors the use of durvalumab in locally advanced 
NSCLC. 

PACIFIC came after 20 years of attempts to improve 
on results with the standard chemoradiotherapy back-
bone. Approaches such as giving chemotherapy either 
before or after chemoradiotherapy and boosting the dose 
of radiation were all without success, so this trial was 
clearly a step forward. 

H&O  What other important trials are looking 
at the use of immunotherapy following 
chemoradiation in locally advanced NSCLC?

NR  A whole family of trials is looking to build on the results 

of PACIFIC by studying the addition of other agents to 
immunotherapy and chemoradiation in locally advanced 
NSCLC. For example, the phase 3 KEYLYNK-012 trial 
from Merck is examining the use of pembrolizumab 
(Keytruda, Merck) at the time of radiation and chemo-
therapy, followed by additional pembrolizumab with or 
without the poly(ADP-ribose) polymerase (PARP) inhib-
itor olaparib (Lynparza, AstraZeneca). Similar trials are 
looking at the use of nivolumab (Opdivo, Bristol Myers 
Squibb), atezolizumab (Tecentriq, Genentech), and other 
agents in the same manner. 

H&O  Which trials are looking at concurrent 
immunotherapy and chemoradiation?

NR  The phase 3 PACIFIC-2 trial is examining the con-
current administration of durvalumab with the standard 
chemoradiotherapy backbone (NCT03519971), and 
similar phase 3 trials are being carried out with pembroli-
zumab, nivolumab, and atezolizumab. 

The results with immunotherapy alone in locally 
advanced NSCLC are dramatic and have a tremendous 
potential to teach us about the mechanisms of immune 
sensitivity and immune resistance, but the approach that 
will probably change the standard of care for patients with 
potentially resectable stage III lung cancer is chemother-
apy plus adjuvant or neoadjuvant immunotherapy. 

H&O  Can you discuss the trials looking at 
immunotherapy as neoadjuvant therapy in locally 
advanced NSCLC?

NR  In a phase 2 study that appeared in the New England 
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Journal of Medicine in 2018, Forde and colleagues found 
a high response rate when 2 doses of nivolumab were 
given before surgery. We were surprised to see a major 
pathologic response to treatment in many of the tumors. 
Here at Duke, we conducted a trial in which neoadjuvant 
pembrolizumab was used, and I presented the results at 
the IASLC 2019 World Conference on Lung Cancer. 

In another phase 2 trial, called NEOSTAR, Cascone 
and colleagues at MD Anderson found a higher response 
rate with the combination of ipilimumab (Yervoy, Bristol 
Myers Squibb) and nivolumab than with nivolumab alone 
in 44 patients who had operable NSCLC. The LCMC3, 
PRINCEPS, and AFT-16 trials all examined neoadjuvant 
atezolizumab, and the IONESCO trial examined neoad-
juvant durvalumab (NCT03030131). 

In all of the neoadjuvant trials that I have just men-
tioned, we saw reductions of at least 90% in the amount 
of viable tumor in a significant number of patients. 
Some patients had complete pathologic responses after 
only a few weeks of immune therapy, which is absolutely 
amazing. 

Finally, we have 4 large randomized trials ongoing, 
with 360 to 800 patients enrolled in each, that are look-
ing at the addition of immunotherapy to chemotherapy 
before surgery. The results of these trials will affect the 
standard of care for patients with locally advanced 
NSCLC who potentially could go to surgery. Check-
Mate 816 is studying chemotherapy with or without 
nivolumab, KEYNOTE-671 chemotherapy with or with-
out pembrolizumab, IMpower030 chemotherapy with 
or without atezolizumab, and AEGEAN chemotherapy 
with or without durvalumab. So far, the response rates to 
chemotherapy plus immunotherapy are truly impressive. 
In results from CheckMate 816, which Forde presented 
at the 2021 American Association for Cancer Research 
Annual Meeting, the pathologic complete response rate 
increased from 2.2% with chemotherapy alone to 24.0% 
with the addition of nivolumab. We were expecting to 
see excellent results on the basis of phase 2 trials, such 
as the nonrandomized study by Shu and colleagues that 
appeared in Lancet Oncology in 2020 and showed a major 
pathologic response rate of 57% and a pathologic com-
plete response rate of 33%. The results of CheckMate 816 
are even better than we were expecting, however. 

H&O  Can immunotherapy be used in place of 
chemotherapy?

NR  Not at this point. In the future, we may become good 
enough at evaluating predictors of a response to immu-
notherapy that we will be able to identify patients who 
do not need chemotherapy added to their treatment for 
locally advanced lung cancer, but we are not there yet. In 

the meantime, the use of immunotherapy alone, as either 
neoadjuvant or adjuvant therapy, should be reserved for 
clinical trials. 

H&O  How do factors such as programmed death 
ligand 1 (PD-L1) expression and EGFR mutations 
affect response to immunotherapy?

NR  We know that tumors with EGFR mutations may 
respond to EGFR-targeting therapies, such as osimertinib 
(Tagrisso, AstraZeneca), erlotinib, gefitinib (Iressa, Astra-
Zeneca), and afatinib (Gilotrif, Boehringer Ingelheim), 
whereas tumors without these mutations do not respond 
at all. Tumors with EGFR mutations are much less likely 
than those without them to respond to immunotherapy, 
however. This is consistent with the fact that people who 
have EGFR-mutated lung cancers are more likely to be 
nonsmokers, and nonsmokers are less likely to respond 
to immunotherapy. Patients with EGFR-mutated lung 
cancers also are much more likely to have low-level or 
nonexistent PD-L1 expression, which decreases the like-
lihood of a response to immunotherapy. A lack of PD-L1 
expression does not preclude a response to immuno-
therapy, however. We have all had patients with PD-L1 
expression of less than 1%, yet their tumors melted during 
immune checkpoint therapy. Conversely, some patients 
with PD-L1 expression of 90% or higher do not respond 
to immunotherapy. 

H&O  What are some of the disadvantages and 
challenges of using immunotherapy?

NR  We know that immunotherapy can cause immune-re-
lated toxicities that are similar to autoimmune diseases, 
such as lupus, psoriasis, colitis, rheumatoid arthritis, and 
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will probably change 
the standard of care 
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potentially resectable 
stage III lung cancer 
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adjuvant or neoadjuvant 
immunotherapy. 
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interstitial pulmonary disease. Immunotherapy may also 
affect the thyroid gland, causing a boost followed by a 
reduction in thyroid function. Even though the toxicity 
of immunotherapy in lung cancer is significantly less than 
that of chemotherapy, a severe toxicity will develop in 
approximately 1 of 10 patients, making it necessary to 
halt treatment and use corticosteroids to calm down the 
immune system. Approximately 1% or 2% of patients 
will have a life-threatening toxicity, and a few patients 
will die of complications of the immunotherapy. Another 
consideration is “financial toxicity”; immunotherapy 
is extraordinarily expensive, and even a co-pay may be 
thousands and thousands of dollars. 

H&O  To sum up, what would you say is the 
future role of immunotherapy in the treatment of 
locally advanced NSCLC?

NR  Now that we have established maintenance durvalumab 
as an exciting new standard of care after chemoradiother-
apy, numerous trials are looking to build on that by adding 
immunotherapy to chemoradiotherapy, and by adding 
agents to immunotherapy after chemoradiotherapy. 

For patients who have locally advanced NSCLC that 
is potentially surgically resectable, the standard of care at 
this time is either preoperative or postoperative chemo-
therapy. The initial results of phase 2 trials that include 
PD-1 checkpoint immune therapy have shown dramatic 
improvements in tumor pathologic response rates in com-
parison with historical chemotherapy controls. We do not 
yet know whether these exciting, dramatic results, with 
major pathologic responses in a majority of patients and 
many complete responses, will translate into improved 
OS. Will this approach eradicate microscopic cancer, or 
just suppress it for a while? We do not know, which is 
why we need to do the trials. Fortunately, we have good 
reason to be optimistic that the results of phase 3 trials 
will be positive, and that our next standard of care will be 
chemotherapy with immune therapy. 

Disclosure
Dr Ready has served as a paid advisor for AstraZeneca, BMS, 
Merck, Novartis, G1 Therapeutics, EMD Serono, Tesaro, 
Roche, and Genentech; has received research funding from 

BMS and Merck; and has served as an unbranded speaker 
for BMS.
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