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Lung cancer is the most common cause of death worldwide. 
Non-small cell lung cancer (NSCLC) accounts for 85% 
of lung cancer and a third of NSCLC patients present 
with unresectable locally advanced disease (1). Concurrent 
chemo-radiotherapy [CRT (platinum-based doublet 
chemotherapy concurrent with RT)] is the standard 
treatment option for unresectable stage III NSCLC (2-4). 
Median progression free survival (PFS) for unresectable 
stage III disease is approximately 8 months and the 5-year 
survival rate is 15%. 

Recent studies incorporating modern RT techniques 
and use of positron emission tomography-computed 
tomography (PET-CT) for staging have reported a median 
OS of 24 months for inoperable stage III NSCLC receiving 
concurrent CRT. Despite treatment is given with curative 
intent, 50% of patients will relapse with distant disease (5). 
Efforts to improve survival with induction or consolidation 
chemotherapy have failed to improve outcomes (6,7). A 
pooled analysis of the literature showed that consolidation 
chemotherapy following concurrent chemoradiotherapy 
doesn’t improve OS in unresectable locally advanced 
NSCLC (8). 

Immune Checkpoint inhibitors targeting programmed 
death 1 (PD-1) and programmed death ligand 1 (PD-L1) 
now represent a standard option for advanced NSCLC. To 
date, Nivolumab, Pembrolizumab and Atezolizumab have 
been approved by FDA and EMA as a treatment option for 

pre-treated patients with advanced NSCLC. Pembrolizumab 
is also licensed as first-line treatment for advanced NSCLC 
patients with PD-L1 expression ≥50% (9). 

Durvalumab (imfinzi) is a selective, human immunoglobulin 
G1 kappa (IgG1k) monoclonal antibody that blocks the 
interaction of PD-L1 with the PD-1 and CD-80 molecule. 
In a phase 1 trial durvalumab showed tolerability and 
efficacy irrespective of PD-L1 status (10). The recently 
reported ATLANTIC study (11,12) showed the activity 
of durvalumab in a heavily pre-treated (≥3 lines) NSCLC 
population. 

PACIFIC is a phase III randomized, double-blind study 
comparing durvalumab vs. placebo as consolidation therapy 
with placebo in patients with stage III, locally advanced, 
unresectable NSCLC (according to TNM 7th edition) that 
had not progressed after platinum-based concurrent CRT. 
Eligible patients had ECOG PS of 0-1 and received two 
or more cycles of platinum-based doublet chemotherapy 
(containing etoposide, vinblastine, vinorelbine, taxane, 
pemetrexed) with concurrent radiotherapy (54–66 Gy) (13).  
The median age  was  64 years  and 91% pat ients 
were current or ex-smokers. PD-L1 expression was 
analyzed on archival tumour samples obtained before  
chemo-radiotherapy. About 22% patients had PD-L1 
expression of ≥25% and 41% of patients had PD-L1 
expression of <25%. PD-L1 expression was unknown in 
36.7% patients. A total of 709 patients were randomized to 
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receive durvalumab (10 mg/kg) or placebo every 2 weeks 
for up to 12 months. The co-primary endpoints were PFS 
(assessed by the blinded independent central review) and 
overall survival (OS), both calculated from the time of 
randomization. 

The pre-planned interim analysis showed a median PFS 
of 16.8 [95% confidence interval (CI), 13.0–18.1] vs. 5.6 
(95% CI, 4.6–7.8) months for durvalumab and placebo, 
respectively (HR for disease progression or death, 0.52; 95% 
CI, 0.42–0.65; P<0.0001). Improvement on PFS was seen 
irrespective of PD-L1 expression and was consistent across 
all pre-specified subgroups. The secondary endpoints of 
time to death or distant metastasis (23 vs. 14.6 months) and 
objective response rate (28.4% vs. 16%) were also improved 
with durvalumab. The incidence of new brain metastasis 
was also lower in the durvalumab arm (5.5% vs. 11%).  
The incidence of treatment-related adverse events (AEs) 
was slightly higher in the durvalumab arm (67.8% vs. 
53.4%). Immune-related AEs were also more common in 
the experimental arm (24.2% vs. 8.1%) but it was reassuring 
to see there was no significant difference in the rates of 
severe immune-related AEs and pneumonitis between the 
two groups. 

With survival benefit reaching a plateau with current 
CRT strategies, the introduction of immunotherapy 
into the treatment of locally advanced NSCLC has been 
enthralling. Immune checkpoint blockade has shown anti-

tumor response and OS benefit in advanced NSCLC with 
long-term control achievable in a subset of patients (14). 
Radiation-induced tumour necrosis results in the release of 
tumor antigen inducing an anti-tumor response through 
upregulation of immunogenic cell surface markers. In 
the metastatic setting, the immunomodulatory effect of 
radiotherapy may enhance local control as well as systemic 
antitumor immune response. The inflammatory changes 
induced by RT may lead to the release of cytokines and 
infiltration of a tumour specific T cells (10). 

RT enhances  the  immune  sy s tem by  d i rec t l y 
upregulating tumor-associated antigen and MHC class 1 
surface expression. Furthermore, RT stimulates the immune 
system via activating dendritic cells, increasing antigen 
presentation and modifying the tumor microenvironment. 
Several pre-clinical studies have already demonstrated that 
checkpoint inhibitors enhance the immunomodulatory 
effects of RT (15-18). In a mouse model, Dewann et al. 
tested the hypothesis that dose fractionation determines the 
synergistic ability of radiotherapy with CTLA4. This study 
concluded that fractioned RT induces significant growth 
inhibition of a tumor outside of the radiation field (19). 

In the phase I KEYNOTE-001 (NCT01295827) 
study, a secondary analysis of 98 patients with advanced 
NSCLC demonstrated longer PFS and OS in the subgroup 
of patients who had previously received RT compared 
to patients who had not (20). This synergistic effect of 

Table 1 Trials evaluating immune checkpoint blockade in locally advanced NSCLC

NCT number Title Recruitment Phase
Estimated 
enrolment

NCT03285321 Consolidation immunotherapy with ipilimumab and nivolumab 
or nivolumab alone following concurrent chemo radiotherapy for 

unresectable stage IIIA/IIIB NSCLC

Recruiting Phase 2 108

NCT02118415 Targeted natural killer (NK) cell based adoptive immunotherapy for 
the treatment of patients with NSCLC after RCT

Recruiting Phase 2 90

NCT02768558 Cisplatin and etoposide plus radiation followed by nivolumab/
placebo for locally advanced NSCLC

Active, not recruiting Phase 3 NA

NCT02987998 Neoadjuvant chemoradiation plus pembrolizumab followed by 
consolidation pembrolizumab in NSCLC

Recruiting Phase 1 20

NCT02434081 Nivolumab consolidation with standard first-line chemotherapy 
and radiotherapy in locally advanced IIIA/B non-small cell lung 

carcinoma

Recruiting Phase 2 78

NCT02621398 Pembrolizumab, paclitaxel, carboplatin, and radiation therapy in 
treating patients with stage II–IIIB NSCLC

Recruiting Phase 1 30

NSCLC, non-small cell lung cancer; RCT, radiochemotherapy; NA, not available.
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immunotherapy and RT on both local and distant tumor 
control provides a strong rationale for introducing 
immunotherapy into protocols for locally advanced 
NSCLC.

Aside from PACIFIC, there is limited data that examines 
the role of consolidation immunotherapy following CRT 
in unresectable stage III NSCLC. START, a phase III 
randomized double-blind study randomized patients with 
stable disease or objective response after CRT (patients 
must have completed at least two cycles of platinum-based 
chemotherapy, given sequentially or concurrently, with a 
minimum of 50 Gy of radiation) to tecemotide, a mucin 1 
antigen-specific cancer vaccine, or placebo. No significant 
difference in OS (25.6 vs. 22.3 months, HR =0.88; (95% 
CI, 0.75–1.03) or time to progression (10 vs. 8.4 months,  
HR =0.87; (95% CI, 0.75–1.00); P=0.053) was observed 
between the two groups. Notably, a subgroup analysis 
for patients who received concurrent CRT demonstrated 
longer OS in the tecemotide group compared to placebo 
(30.8 vs. 20.6 months, HR =0.78, P=0.016). This difference 
was not found in the group of patients who received 
sequential chemo-radiotherapy (19.4 vs. 24.6 months,  
HR =1.12, P=0.038) (21). 

At present, further data is needed to clarify the 
relevance of timing of immune checkpoint blockade with 
chemotherapy and thoracic radiotherapy and several clinical 
trials are ongoing (Table 1). 

OS remains the most clinically relevant endpoint 
for trials in locally advanced NSCLC. PFS has been 
demonstrated to be a valid surrogate endpoint for OS in 
studies of locally advanced NSCLC patients treated with 
chemotherapy and thoracic RT (22). For this reason, even 
if OS data is still immature, the unprecedented benefit in 
PFS demonstrated by durvalumab warrants consideration as 
a new standard of care for patients treated with concurrent 
chemo-radiotherapy. Until further data is available, we 
feel that this data cannot be extrapolated to justify the 
use of durvalumab as consolidation therapy for patients 
treated with sequential chemotherapy and radiotherapy to  
the chest. 
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