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Recently, Forde et al. reported in the New England Journal 
of Medicine a pilot study in which two neoadjuvant doses 
of the PD-1 inhibitor nivolumab were administered in a 
preoperative fashion to 21 patients with untreated, surgically 
resectable early (stage I–IIIA) non-small cell lung cancer 
(NSCLC) (1). Surgery was performed 4 weeks after the 
first dose of nivolumab. In addition to an acceptable toxicity 
profile, which did not cause delays in surgery, nivolumab 
induced a major pathological response in 9 of 20 resected 
tumors (45%). Pathological responses were observed in 
patients presenting PD-L1 positive and negative tumors 
and, interestingly, they correlated with pretreatment tumor 
mutational burden. The authors found that the number of 
T-cell clones observed in the tumor and peripheral blood 
increased following nivolumab in eight of nine patients. 
Remarkably, the authors described one patient presenting a 
complete response in which neoantigen-specific T-cell clones 
from the primary tumor rapidly expanded in peripheral 
blood following treatment. Moreover, some of these clones 
were not detected before treatment with nivolumab, thus 
suggesting that PD-1 blockade induced their expansion. 

In a follow-up paper of the same study, Cottrell et al. 
evaluated the relationship between pathologic response 
to immunotherapy and long-term outcome (2). Such 
correlations have been evaluated for NSCLC patients 
treated with neoadjuvant chemotherapy (3,4), but not with 
PD1 or PD-L1 blockade. For this purpose, they analyzed 
pre-treatment and post-treatment resection specimens of the 
20 patients who underwent complete resection in this study, 

as well as the corresponding CT scans from the patients. 
They described that the regression bed, defined as the area 
of immune-mediated tumor clearance, was characterized by 
(I) immune activation-dense tumor infiltrating lymphocytes 
with macrophages and tertiary lymphoid structures; (II) 
massive tumor cell death-cholesterol clefts; and (III) tissue 
repair, neovascularization and proliferative fibrosis. All 
these features were more frequently observed in patients 
presenting major pathologic response, as compared with 
non-responders (P<0.05). The regression bed also explained 
the discrepancies that were described in the study between 
CT imaging and pathologic assessment of residual tumor. 
Finally, based on these findings, the authors developed 
‘Immune-Related Pathologic Response Criteria’ (irPRC), 
which showed high reproducibility among pathologists.

As most cancer therapies, blockade of the PD1/PD-L1 
pathway was initially explored in patients with advanced tumors 
that had been previously treated with standard therapies. 
Nevertheless, its success has moved this strategy forward to 
the first line scenario, and ultimately to the adjuvant setting. 
The benefit of adjuvant nivolumab in melanoma patients (5)—
which was superior to the CTLA-4 inhibitor ipilimumab, 
which had previously proved superiority over placebo in 
the adjuvant setting (6) and of durvalumab in patients with 
stage III NSCLC following radical chemoradiation (7) are 
representative examples of the benefits of this strategy.

The study by Forde and colleagues, published in the New 
England Journal of Medicine, and the follow-up published in 
Annals of Oncology hold great value in both the patient care 
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and translational research settings. Several ongoing studies 
are evaluating the activity of neoadjuvant immunotherapy in 
different tumor types, including NSCLC, urothelial cancer, 
melanoma, renal cancer, ovarian cancer, glioblastoma, 
gastrointestinal cancers or breast cancer, among others 
(www.clinicaltrials.gov). Arguments to justify a potentially 
higher activity of neoadjuvant over adjuvant immunotherapy 
include that the presence of the tumor may become a source 
of infiltrating immune cells and neoantigens that is absent in 
adjuvant strategies, since the tumor has been removed in the 
latter case (8). On the opposite hand, removal of the tumor 
may also eliminate a source of potential immunosuppressive 
factors, which may hamper the immune response. As for the 
translational research setting, neoadjuvant studies like this 
one allow to monitor molecular changes in sequential tumor 
samples, and therefore they represent a relevant source of 
knowledge on tumor biology (9).

The promising results of neoadjuvant immunotherapy 
reported by this study are in line with the preclinical data 
presented by Liu et al. (10). In this study, the authors 
confirmed the superiority of neoadjuvant over adjuvant 
immunotherapeutic strategies to eradicate lung metastasis in 
two model of spontaneous metastatic breast cancer in mice. 
It remains to be seen if the pathological responses observed 
in surgically amenable cases of NSCLC can be confirmed in 
NSCLC, and extended to other malignant diseases. Since a 
large number of adjuvant trials involving PD-1 and PD-L1 
blockade are listed in Clinicaltrial.gov, the near future will 
be fertile in reports assessing these attractive opportunities 
to make the most of immunotherapy.

Finally, the development of robust and reproducible 
criteria to evaluate tumor response to neoadjuvant 
immunotherapy, like the Immune-Related Pathologic 
Response Criteria reported in this paper will allow a reliable 
evaluation of the activity of this strategy; to perform an 
accurate assessment of the prognosis of these patients; and 
to perform comparisons between different clinical studies 
performed in the neoadjuvant setting.
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