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Mustafa Özgüroğlu h, Davey Daniel c,d, Augusto Villegas i, David Vicente j, Rina Hui k, 
Shuji Murakami l, Luis Paz-Ares m, Helen Broadhurst n, Catherine Wadsworth o,1, 
Phillip A. Dennis p, Scott J. Antonia g 

a The University of Manchester, Manchester, UK 
b The Christie NHS Foundation Trust, Manchester, UK 
c Tennessee Oncology, Chattanooga, TN, USA 
d Sarah Cannon Research Institute, Nashville, TN, USA 
e Department of Radiation Oncology, Amsterdam University Medical Centers, Vrije Universiteit Amsterdam, Cancer Center Amsterdam, Amsterdam, The Netherlands 
f Abramson Cancer Center, University of Pennsylvania, Philadelphia, PA, USA 
g H. Lee Moffitt Cancer Center and Research Institute, Tampa, FL, USA 
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A B S T R A C T   

Introduction: The PACIFIC trial demonstrated that durvalumab significantly improved progression-free and 
overall survival (PFS/OS), versus placebo, in patients with Stage III NSCLC and stable or responding disease 
following concurrent, platinum-based chemoradiotherapy (CRT). A range of CT and RT regimens were permitted, 
and used, in the trial. We report post-hoc, exploratory analyses of clinical outcomes from PACIFIC according to 
CRT-related variables. 
Methods: Patients were randomized 2:1 (1–42 days post-CRT) to up to 12 months durvalumab (10 mg/kg 
intravenously every 2 weeks) or placebo. Efficacy and safety were analyzed in patient subgroups defined by the 
following baseline variables: platinum-based CT (cisplatin/carboplatin); vinorelbine, etoposide, or taxane-based 
CT (all yes/no); total RT dose (<60 Gy/60–66 Gy/>66 Gy); time from last RT dose to randomization (<14 days/ 
≥14 days); and use of pre-CRT induction CT (yes/no). Treatment effects for time-to-event endpoints were 
estimated by hazard ratios (HRs) from unstratified Cox-proportional-hazards models. 
Results: Overall, 713 patients were randomized, of whom 709 received treatment in either the durvalumab (n/ 
N = 473/476) or placebo arms (n/N = 236/237). Durvalumab improved PFS, versus placebo, across all sub-
groups (median follow up, 14.5 months; HR range, 0.34–0.63). Durvalumab improved OS across most subgroups 
(median follow up, 25.2 months; HR range, 0.35–0.86); however, the 95 % confidence interval (CI) of the 
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estimated treatment effect crossed one for the subgroups of patients who received induction CT (HR, 0.78 [95 % 
CI, 0.51–1.20]); carboplatin (0.86 [0.60–1.23]); vinorelbine (0.79 [0.49–1.27]); and taxane-based CT (0.73 
[0.51–1.04]); and patients who were randomized ≥14 days post-RT (0.81 [0.62–1.06]). Safety was broadly 
similar across the CRT subgroups. 
Conclusion: Durvalumab prolonged PFS and OS irrespective of treatment variables related to prior CRT to which 
patients with Stage III NSCLC had previously stabilized or responded. Limited patient numbers and imbalances in 
baseline factors in each subgroup preclude robust conclusions.   

1. Introduction 

Until recently, the standard-of-care treatment for fit patients with 
unresectable, stage III non-small-cell lung cancer (NSCLC) entailed 
platinum-based doublet chemotherapy (CT) administered concurrently 
with curative-intent radiotherapy (chemoradiotherapy; CRT) [1]. 
However, patient prognosis remained poor, with median 
progression-free survival (PFS) of approximately 8–10 months and only 
15–32 % alive at 5 years [1–4]. There was no evidence that continuation 
of CT beyond completion of CRT or the addition of other agents (e.g. 
targeted therapies or monoclonal antibodies) could improve survival. 

Monoclonal antibodies targeting the programmed cell death-1 (PD- 
1)/programmed cell death-ligand 1 (PD-L1) pathway have improved 
survival for patients across several cancer types, including metastatic 
NSCLC, both in the first and second-line setting [5–12]. Durvalumab is a 
selective, high-affinity, human IgG1 monoclonal antibody that binds to 
PD-L1, preventing the interaction of this ligand with the PD-1 receptor 
(and cluster of differentiation 80 [B7− 1]), thereby enabling T cells to 
recognize and eliminate tumor cells [13–15]. In the phase 3, PACIFIC 
trial of durvalumab monotherapy (administered every 2 weeks for up to 
12 months) following concurrent, platinum-based CRT in patients with 
stage III NSCLC (who had responded to or stabilized on CRT), durvalu-
mab significantly improved PFS (stratified hazard ratio (HR), 0.52; 95 % 
confidence interval [CI], 0.42–0.65; P < 0.0001) and overall survival 
(OS) (HR, 0.68; 95 % CI, 0.53–0.87; P = 0.00251) versus placebo, with 
manageable safety and no detrimental impact on patient quality of life 
[11,12,16,17]. Based on these findings, durvalumab was approved for 
use in patients with unresectable, stage III NSCLC [17–19], and the 
‘PACIFIC regimen’ (durvalumab monotherapy following 
platinum-based CRT) has become the new standard of care in this dis-
ease setting. 

Identifying clinical or molecular markers that predict response to 
immune checkpoint inhibition (ICI) is important in determining patients 
who are most likely to benefit from such treatment. Perhaps the most 
studied is tumor PD-L1 expression level, which has been identified as a 
positive predictive biomarker for treatment response to PD-1/PD-L1 ICI 
in metastatic NSCLC [20–22]. Experimental data indicate that the na-
ture of therapies administered prior to ICI may also be relevant. Mo-
lecular and landscape changes occur in the tumor microenvironment in 
response to radiotherapy (RT) and CT that can influence tumor immu-
nogenicity (e.g. by upregulating PD-L1 expression), potentially priming 
the tumor for response to ICI [23–29]. Furthermore, preclinical evidence 
suggests that ICI, to be more effective, should be administered as early as 
possible with RT [24]. Thus, it is possible that the dose and timing of 
prior RT, and the nature of CT, may impact clinical response to ICI. 

PACIFIC was conducted in an unselected population and, therefore, 
was not enriched for patients with any specific clinical or molecular 
biomarkers; enrollment was irrespective of PD-L1 expression. While all 
patients received prior CRT, the CT and RT regimens used varied across 
centers, and per patient, by: RT dose; time elapsed between the last RT 
dose and randomization to study treatment; and CT agents administered 
during CRT. Additionally, some patients received induction CT prior to 
CRT [11]. Therefore, exploring the consistency of clinical outcomes 
across patient subgroups defined by these variables is warranted. We 
performed an exploratory, post-hoc analysis of data from PACIFIC to 
assess clinical outcomes with durvalumab in patient subgroups defined 

by the aforementioned CRT-related variables. 

2. Materials and methods 

2.1. Patients, study design, and treatment 

PACIFIC is an international, multicenter, phase 3, randomized, 
double-blind trial. Details of the study have been published elsewhere 
[11,12]. Briefly, adult patients with documented unresectable, stage III 
NSCLC (according to the Staging Manual in Thoracic Oncology, version 7) 
were eligible if they had World Health Organization (WHO) perfor-
mance status (PS) 0 or 1 and stable or responding disease following at 
least two cycles of platinum-based combination CT concurrent with 
curative-intent RT, which must have been completed within 1–14 days 
before randomization (which became 1–42 days after a protocol 
amendment). The platinum-based CT regimen must have contained one 
of the following (according to local practice): etoposide, vinblastine, 
vinorelbine, a taxane (paclitaxel or docetaxel), or pemetrexed. The final 
cycle of CT must have ended prior to, or concurrently with, the final RT 
dose; consolidation CT after RT was not permitted, but induction CT (i.e. 
CT prior to CRT) was allowed. Patients must have received a total RT 
dose of 60 Gy ± 10 % (54–66 Gy). Study sites were encouraged to adhere 
to mean organ RT dosing as follows: mean lung dose <20 Gy and/or V20 
(percentage of normal lung tissue receiving at least 20 Gy) <35 %; mean 
esophagus dose <34 Gy; and heart V45 < 35 % or V30 < 30 %. However, 
these dose limits for organs at risk were not mandatory, and were not 
recorded on case report forms. 

Patients were randomized 2:1 to receive durvalumab (10 mg/kg 
intravenously), or placebo, every 2 weeks for up to 12 months or until 
confirmed disease progression, initiation of alternative anticancer 
therapy, unacceptable toxicity, or withdrawal of consent. Randomiza-
tion was stratified by age (<65 years vs. ≥ 65 years), sex (male vs. fe-
male), and smoking history (current or former smoker vs. never 
smoked). After treatment discontinuation, patients were followed for 
survival. Patients who completed the initial 12-month treatment and 
had disease control at the end of the 12 months were allowed to restart 
their assigned study treatment if their disease progressed during follow 
up, provided they had not received another subsequent systemic anti- 
cancer therapy. 

All patients provided written informed consent for participation in 
the trial, which was approved by relevant ethics committees and per-
formed in accordance with the International Conference on Harmo-
nisation Guidelines on Good Clinical Practice and the Declaration of 
Helsinki. PACIFIC is registered with ClinicalTrials.gov (NCT02125461) 
and EudraCT (2014-000336-42). 

2.2. Study endpoints and assessments 

The primary endpoints of PACIFIC were PFS (according to Response 
Evaluation Criteria in Solid Tumors [RECIST] version 1.1 and assessed 
by blinded independent central review [BICR]) and OS (both were 
measured from randomization). Secondary endpoints included time to 
death or distant metastasis (TTDM; from randomization), the proportion 
of patients with an objective response (ORR), duration of response 
(DoR), and PFS at 12 and 18 months (all BICR-assessed), as well as OS at 
24 months and safety (graded using Common Terminology Criteria for 
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Adverse Events version 4.03). 
Exploratory, post-hoc analyses were performed to assess key efficacy 

endpoints, and safety, in patient subgroups defined by the following 
baseline variables related to prior CRT: induction CT (yes/no); type of 
platinum-based CT (cisplatin/carboplatin); receipt of etoposide, vinor-
elbine, or taxane-based CT (all yes/no); RT dose (<60 Gy/60–66 Gy/ 
>66 Gy); and time from last RT dose to randomization (<14 days/≥14 
days). 

2.3. Statistical analyses 

Patient disposition, OS, and adverse event (AE) data were based on 
the data cutoff (DCO) for the primary analysis of OS (22 March 2018) 
[12]. Data for PFS and all RECIST-assessed secondary endpoints were 
based on an earlier DCO used for the primary analysis of PFS (13 
February 2017) [11]. Efficacy data were analyzed based on the 
intention-to-treat (ITT) population, and on-study AEs (including 
all-cause pneumonitis [a grouped term that includes events of acute 
interstitial pneumonitis, interstitial lung disease, pneumonitis, pulmo-
nary fibrosis, alveolitis, diffuse alveolar damage, and radiation pneu-
monitis]) were summarized descriptively based on the as-treated 
population. 

Unstratified Cox-proportional-hazards models were used to derive 
HRs and 95 % CIs for within-subgroup, between-arm comparisons; this 
is distinct from the stratified log-rank approach used in the primary 
analyses of PFS and OS in the full ITT population [11,12]. ORR was 
summarized descriptively for all analyzed CRT subgroups, with 95 % CIs 
estimated using the Clopper–Pearson method; for the full ITT popula-
tion, ORR for the durvalumab and placebo arms were compared with 
Fisher’s exact tests [11]. Overall 5% type I error was strongly controlled 
for OS and PFS and the key secondary endpoint, ORR in the full ITT 
population [11,12]. 

AstraZeneca’s data sharing policy described at: https://astrazeneca 
grouptrials.pharmacm.com/ST/Submission/Disclosure. 

3. Results 

3.1. Patient disposition 

In the PACIFIC trial, 709 of 713 randomized patients received 
treatment in the durvalumab (n/N = 473/476) and placebo arms (n/ 
N = 236/237). As of 22 March 2018, median follow-up in the ITT pop-
ulation was 25.2 months (range, 0.2–43.1). Consistent with the full ITT 
population [12], proportionally more patients completed 
protocol-defined, 12-months treatment in the durvalumab arm (range, 
46.7 %–50.9 %) compared with the placebo arm (range, 20.0 %–37.6 %) 
across all analyzed CRT subgroups; proportionally fewer patients in the 
durvalumab arm discontinued treatment due to disease progression, 
compared with the placebo arm, across all CRT subgroups (Supple-
mentary Table 1). 

3.2. Baseline characteristics and prior CRT 

Baseline patient demographics and disease characteristics were 
broadly well balanced between the study arms within each CRT sub-
group, consistent with the full ITT population [12]. They were also 
broadly well balanced across the CRT subgroups; however, there were 
clinically relevant numerical imbalances in certain baseline factors be-
tween some of the subgroups (no statistical comparisons were carried 
out). 

Approximately a quarter of all patients in each study arm received 
induction CT (durvalumab, 123/476 [25.8 %]; placebo, 68/237 [28.7 
%]) (Supplementary Table 2). More patients overall received cisplatin 
rather than carboplatin as the platinum CT agent during concurrent 
CRT, but the proportions of patients who received either cisplatin 
(durvalumab, 266/476 [55.9 %]; placebo, 129/237 [54.4 %]) or 

carboplatin (durvalumab, 199/476 [41.8 %]; placebo, 102/237 [43.0 
%]) were similar between the study arms. More patients who received 
carboplatin were aged ≥65 years (durvalumab, 110/199 [55.3 %]; 
placebo, 57/102 [55.9 %]) compared with those who received cisplatin 
(durvalumab, 101/266 [38.0 %]; placebo, 47/129 [36.4 %]) (Supple-
mentary Table 3). The most commonly utilized non-platinum CT agents 
were taxanes (durvalumab, 207/476 [43.5 %]; placebo, 112/237 [47.3 
%]), vinorelbine (durvalumab, 124/476 [26.1 %]; placebo, 59/237 
[24.9 %]), and etoposide (durvalumab, 117/476 [24.6 %]; placebo, 52/ 
237 [21.9 %]) (Supplementary Tables 4–6). 

During curative-intent RT (which included adaptive regimens and 
boost doses) most patients received a total RT dose between 60 and 
66 Gy (durvalumab, 407/476 [85.5 %]; placebo, 202/237 [85.2 %]); 

Table 1 
ORR according to CRT subgroup.   

n/N, % (95 % CI)*  

Durvalumab† Placebo†

ITT [11] – 
126/443 34/213 
28.4 
(24.3–32.9) 

16.0 
(11.3–21.6) 

Induction CT 

Yes 
19/118 8/61 
16.1 
(10.0–24.0) 

13.1 
(5.8–24.2) 

No 
107/325 26/152 
32.9 
(27.8–38.3) 

17.1 
(11.5–24.1) 

Platinum CT agent 

Cisplatin 
74/252 21/113 
29.4 
(23.8–35.4) 

18.6 
(11.9–27.0) 

Carboplatin 
48/181 13/94 
26.5 
(20.3–33.6) 

13.8 
(7.6–22.5) 

Taxane-based CT 

Yes 
53/186 15/102 
28.5 
(22.1–35.6) 

14.7 
(8.5–23.1) 

No 
73/257 19/111 
28.4 
(23.0–34.3) 

17.1 
(10.6–25.4) 

Etoposide CT 

Yes 
35/113 9/47 
31.0 
(22.6–40.4) 

19.1 
(9.2–33.3) 

No 
91/330 25/166 
27.6 
(22.8–32.7) 

15.1 
(10.0–21.4) 

Vinorelbine CT 

Yes 
26/117 9/53 
22.2 
(15.1–30.8) 

17.0 
(8.1–29.8) 

No 
100/326 25/160 
30.7 
(25.7–36.0) 

15.6 
(10.4–22.2) 

Total prior RT dose 

<60 Gy 
6/34 3/15 

17.6 (6.8–34.5) 20.0 
(4.3–48.1) 

60–66 Gy 
108/378 27/179 
28.6 
(24.1–33.4) 

15.1 
(10.2–21.2) 

>66 Gy 
12/30 4/18 
40.0 
(22.7–59.4) 

22.2 
(6.4–47.6) 

Time from RT end to 
randomization 

<14 days 
38/111 9/55 
34.2 
(25.5–43.8) 

16.4 
(7.8–28.8) 

≥14 days 
88/332 25/158 
26.5 
(21.8–31.6) 

15.8 
(10.5–22.5)  

* ORR data for the CRT subgroups include unconfirmed responses and are 
reported as n/N patients with a response, % (95 % CI). 

† The analysis was performed in patients with measurable disease at baseline 
(as determined by either of the two independent central reviewers). Data cutoff: 
13 February 2017; median follow-up, 14.5 months (range, 0.2–29.9). CI, con-
fidence interval; CRT, chemoradiotherapy; CT, chemotherapy; ORR, objective 
response rate; RT, radiotherapy. 
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few received total RT doses <60 Gy (durvalumab, 38/476 [8.0 %]; 
placebo, 15/237 [6.3 %]) or >66 Gy (durvalumab, 30/476 [6.3 %]; 
placebo, 19/237 [8.0 %]) (Supplementary Table 7). Most patients 
received 30–33 fractions of RT (durvalumab, 375/476 [78.8 %]; pla-
cebo, 176/237 [74.3 %]), and the most common dose per fraction was 
2 Gy (Supplementary Table 8). Approximately a quarter of patients in 
both study arms were randomized to treatment within 14 days of 
completing RT (durvalumab, 120/476 [25.2 %]; placebo, 62/237 [26.2 
%]) (Supplementary Table 9). 

3.3. PFS 

As previously reported, PFS in the full ITT population was signifi-
cantly prolonged with durvalumab (median, 16.8 months [95 % CI, 
13.0–18.1]; Kaplan–Meier method) versus placebo (5.6 months 
[4.6–7.8])(HR, 0.52 [95 % CI, 0.42–0.65; P < 0.0001]) [1,17]. A 
consistent PFS benefit with durvalumab was observed across all CRT 
subgroups (median follow up, 14.5 months; HR range, 0.34–0.63) 
(Fig. 1). 

3.4. OS 

As previously reported, OS in the full ITT population was 

significantly prolonged with durvalumab (median, not reached [NR] [95 
% CI, 34.7–NR]; Kaplan–Meier method) versus placebo (28.7 months 
[22.9–NR]) (HR, 0.68 [95 % CI, 0.53–0.87]; P = 0.00251) [17]. Like-
wise, OS favored durvalumab over placebo across all CRT subgroups 
(Fig. 2). While OS benefit with durvalumab was observed across most 
subgroups (median follow up, 25.2 months; HR range, 0.35–0.86), the 
HR CI crossed one in the estimation of treatment effect for patients who 
received induction CT (HR, 0.78 [95 % CI, 0.51–1.20]), carboplatin (HR, 
0.86 [95 % CI, 0.60–1.23]), vinorelbine (HR, 0.79 [95 % CI, 
0.49–1.27]), and taxane-based CT (HR, 0.73 [95 % CI, 0.51–1.04]), and 
patients who were randomized to study treatment ≥14 days following 
completion of RT (HR, 0.81 [95 % CI, 0.62–1.06]). 

3.5. TTDM 

As previously reported, TTDM in the full ITT population was 
significantly prolonged with durvalumab (median, 23.2 months [95 % 
CI, 23.2–NR]; Kaplan–Meier method) versus placebo (14.6 months 
[10.6–18.6]) (HR, 0.52 [95 % CI, 0.39–0.69]; P < 0.001) [11]. Likewise, 
TTDM favored durvalumab over placebo across all CRT subgroups 
(Fig. 3). While TTDM benefit with durvalumab was observed across 
most subgroups (median follow up, 14.5 months; HR range, 0.33–0.70), 
the HR CI crossed one in the estimation of treatment effect in patients 

Fig. 1. PFS according to CRT subgroup. 
*For the ITT population, between-group comparisons were performed with a stratified log-rank test [11]. All subgroups analyses were performed with unstratified 
Cox-proportional hazards models. 
Data cutoff: 13 February 2017; median follow-up, 14.5 months (range, 0.2–29.9). BICR, blinded independent central review; CI, confidence interval; CRT, che-
moradiotherapy; HR, hazard ratio; ITT, intention-to-treat; PFS, progression-free survival. 
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who received induction CT (HR, 0.61 [95 % CI, 0.37–1.01]) and a RT 
dose <60 Gy (HR, 0.45 [95 % CI, 0.18–1.10]). 

3.6. Antitumor response 

In the full ITT population, ORR was significantly higher with dur-
valumab (126/443 [28.4 %]) versus placebo (34/213 [16.0 %]) 
(P < 0.001) [11]. Consistently, ORR was numerically higher with dur-
valumab across most CRT subgroups. However, ORR was numerically 
similar with durvalumab (6/34 [17.6 %]) compared with placebo (3/15 
[20.0 %]) in the small number of patients who received a RT dose 
<60 Gy, as well as those who received induction CT (durvalumab, 
19/118 [16.1 %]; placebo, 8/61 [13.1 %]) (Table 1). 

Median DoR was prolonged with durvalumab (NR) versus placebo 
(13.8 months [95 % CI, 6.0–NR]; Kaplan–Meier method) in the full ITT 
population (HR, 0.43 [95 % CI, 0.22–0.84]) [11]. DoR had not matured 
sufficiently in either treatment arm for most of the CRT subgroups; 
therefore, meaningful evaluation of these data was not possible (data not 
shown). 

3.7. Safety 

In general, between-treatment differences in the incidence of any- 
grade, all-cause AEs (durvalumab, 460/475 [96.8 %]; placebo, 222/ 
234 [94.9 %]) and grade 3/4 AEs (durvalumab, 155/475 [32.6 %]; 
placebo, 66/234 [28.2 %]) in the full as-treated population were mini-
mal. Observations within the CRT subgroups were consistent with the 
full as-treated population: over 93.0 % of patients within all subgroups 
experienced all-cause, any-grade AEs irrespective of study treatment, 
and the incidence of grade 3/4 AEs ranged from 23.7% to 46.7% with 
durvalumab and 20.0%–33.3% with placebo (Supplementary Table 10). 
The incidence of fatal AEs was low and similar with durvalumab (21/ 
475 [4.4 %]) and placebo (15/234 [6.4 %]) in the full as-treated pop-
ulation, with broadly similar incidences observed across the CRT sub-
groups (durvalumab, 1.6 %–6.7 %; placebo, 1.9 %–15.8 %) 
(Supplementary Table 10). 

AEs leading to discontinuation of study treatment were proportion-
ally more common with durvalumab (73/475 [15.4 %]) compared with 
placebo (23/234 [9.8 %]) in the full as-treated population. Across the 
CRT subgroups, the incidence of AEs leading to discontinuation ranged 
from 3.3% to 19.3% with durvalumab, and 5.8%–21.1% with placebo. 
The incidence of AEs leading to discontinuation was either similar or 

Fig. 2. OS according to CRT subgroup. 
*For the ITT population, between-group comparisons were performed with a stratified log-rank test [17]. All subgroups analyses were performed with unstratified 
Cox-proportional hazards models. 
†HR (95 % CI) was not calculated if the subgroup has <20 events. 
Data cutoff: 22 March 2018; median follow-up, 25.2 months (range, 0.2–43.1). CI, confidence interval; CRT, chemoradiotherapy; HR, hazard ratio; ITT, 
intention-to-treat; NA, not applicable; OS, overall survival. 
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higher with durvalumab across all but one of the subgroups: for patients 
who received a RT dose >66 Gy, 1/30 (3.3 %) who received durvalumab 
and 4/19 (21.1 %) who received placebo discontinued treatment due to 
AEs (Supplementary Table 10). 

Serious AEs (SAEs) were proportionally more common among pa-
tients who received durvalumab compared with those who received 
placebo in the full as-treated population (138/475 [29.1 %] and 54/234 
[23.1 %], respectively). Across the CRT subgroups, the incidence of SAEs 
was either similar or higher with durvalumab compared with placebo. 
Notably, the incidence of SAEs was lower among patients who received 
induction CT (durvalumab, 22/123 [17.9 %]; placebo, 11/68 [16.2 %]), 
compared with those who did not (durvalumab, 116/352 [33.0 %]; 
placebo, 43/166 [25.9 %]), independent of treatment (Supplementary 
Table 10). 

Any-grade, all-cause pneumonitis (including radiation pneumonitis) 
was proportionally more common among patients who received dur-
valumab compared with those who received placebo in the full as- 
treated population (161/475 [33.9 %] versus 58/234 [24.8 %], 
respectively). Despite pneumonitis being common, the incidence of 
grade 3 pneumonitis was low in the full as-treated population (17/475 
[3.6 %] and 7/234 [3.0 %], respectively) (there were no grade 4 events). 

The incidence of pneumonitis ranged from 13.3% to 39.2% with dur-
valumab and 0% to 28.2% with placebo across the CRT subgroups; no 
cases of pneumonitis were reported with placebo among patients who 
received a RT dose <60 Gy (n = 15). The incidence of pneumonitis was 
proportionally higher with durvalumab, versus placebo, across all sub-
groups but one: it was higher with placebo among patients who received 
a RT dose >66 Gy (durvalumab, 4/30 [13.3 %]; placebo, 4/19 [21.1 
%]). Notably, the incidence of pneumonitis was proportionally lower 
among patients who received induction CT (durvalumab, 28/123 [22.8 
%]; placebo, 12/68 [17.6 %]) compared with those who did not (dur-
valumab, 133/352 [37.8 %]; placebo, 46/166 [27.7 %]), independent of 
treatment. As observed in the full as-treated population, the incidence of 
grade 3 pneumonitis was low across all CRT subgroups irrespective of 
treatment (0%–5.3 % and 0%–3.8 % for durvalumab and placebo, 
respectively) and there were no notable differences in the incidence of 
pneumonitis leading to discontinuation of treatment among the sub-
groups (Supplementary Table 10). 

4. Discussion 

This exploratory, post-hoc analysis of data from PACIFIC showed 

Fig. 3. TTDM according to CRT subgroup. 
*For the ITT population, between-group comparisons were performed with a stratified log-rank test [11]. All subgroups analyses were performed with unstratified 
Cox-proportional hazards models. 
†HR (95 % CI) was not calculated if the subgroup has <20 events. 
Data cutoff: 17 February 2017; median follow-up, 14.5 months (range, 0.2–29.9). 
BICR, blinded independent central review; CI, confidence interval; CRT, chemoradiotherapy; HR, hazard ratio; ITT, intention-to-treat; NA, not applicable; TTDM, 
time to distant metastasis or death. 
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that durvalumab improved PFS, versus placebo, across all analyzed CRT 
subgroups. Furthermore, the treatment effects for OS and TTDM favored 
durvalumab across all subgroups (although the HR CIs crossed one in 
some instances), and durvalumab treatment was broadly associated with 
improved antitumor response. In general, durvalumab exhibited a 
manageable safety profile, including a low incidence of grade 3/4, all- 
cause pneumonitis (including radiation pneumonitis). 

Interpretation of the findings from this analysis may be limited by 
imbalances in baseline prognostic factors and population sizes between 
the subgroups (as well as the unplanned, post-hoc nature of the anal-
ysis). For example, proportionally more patients who received induction 
CT (versus those who did not) were White (versus Asian) and had Stage 
IIIB disease (versus Stage IIIA) (Supplementary Table 2), and propor-
tionally more patients who received carboplatin (versus cisplatin) were 
aged ≥65 years (as expected, given carboplatin is the preferred platinum 
agent for elderly patients [30]). Previously observed differences in the 
magnitude of OS benefit associated with these factors (based on a 
pre-specified subgroup analysis from PACIFIC using an unstratified Cox 
regression model) [12] potentially confounded the CRT subgroup results 
reported here. Multivariate analysis of OS across CRT subgroups, to 
account for the impact of imbalances in baseline prognostic factors, is 
warranted. However, this was not feasible in the current analysis due to 
the small sizes of some of the CRT subgroups. Subgroups with smaller 
numbers of patients have greater uncertainty in the estimate of treat-
ment difference, as demonstrated by the size of the HR CIs for the pre-
sented PFS, OS, and TTDM data (Figs. 1, 2, and 3, respectively). The 
number of patients in some subgroups was particularly low, including in 
the placebo arm for the etoposide (n = 52) and vinorelbine subgroups 
(n = 59), and in both arms for the RT dose <60 Gy (durvalumab, n = 38; 
placebo, n = 15) and >66 Gy subgroups (durvalumab, n = 30; placebo, 
n = 19). To better understand any potential differences in the efficacy 
and safety of durvalumab in patients who receive specific CRT regimens, 
larger, adequately powered studies that enrich enrollment of patients 
according to CRT-related variables would be required. 

Although induction CT is not recommended for curative-intent 
treatment in international guidelines, it was received by approxi-
mately a quarter of all patients in PACIFIC, as allowed by the protocol. A 
randomized, controlled trial demonstrated that induction CT provided 
no survival benefit versus concurrent CRT alone, and was associated 
with greater toxicity [31]. However, induction CT is often delivered to 
prevent treatment delays due to the time required for the RT planning 
process and limited slot availability in some centers. In the current 
analysis, although PFS favored durvalumab over placebo irrespective of 
induction CT use, results for OS and TTDM were inconclusive. Similarly, 
antitumor response to durvalumab appeared to be blunted in patients 
who received induction CT. The reasons for this are unclear, but these 
findings should be interpreted cautiously as assessing tumor response in 
the post-CRT setting is complicated by ongoing inflammatory changes 
[32–34]. Moreover, imbalances in baseline prognostic factors between 
patients with and without induction CT may have confounded results. 
For example, proportionally more patients who did not receive induc-
tion CT experienced SAEs, and all-cause pneumonitis, versus those who 
received induction CT. Theoretically, it is possible that induction CT 
reduced tumor volume and, consequently, led to reduced RT treatment 
volumes with less toxicity during and after CRT. Alternatively, this 
higher incidence may be due to the higher proportion of Asian patients 
who did not receive induction CT. Indeed, a previous exploratory 
analysis from PACIFIC identified an association between treatment in 
Asia and the occurrence of all-cause pneumonitis [35]. Consistent with 
guidelines, these findings suggest that use of induction CT does not 
provide additional benefit as part of curative-intent treatment in the 
unresectable, stage III NSCLC setting. However, given the aforemen-
tioned limitations of this analysis, and that the number of patients who 
received induction CT was small, robust conclusions cannot be drawn. 

The results of the RTOG 0617 trial established a total RT dose of 
60 Gy, administered in 30 daily fractions of 2 Gy, as the standard of care 

during concurrent CRT in patients with stage III NSCLC. Five-year OS 
rates were superior with a 60 Gy regimen (32 %) compared with a 74 Gy 
regimen (23 %) (P = 0.004) [4,36]. Acknowledging the limitations of 
the current analysis (especially the small size of the RT dose <60 Gy and 
>66 Gy subgroups), treatment benefit with durvalumab was observed 
broadly irrespective of RT dose. Thus, consistent with the results from 
RTOG 0617, current evidence does not support the utilization of RT 
doses >60 Gy during curative-intent CRT in the stage III NSCLC setting. 

Although the PACIFIC trial protocol originally mandated that pa-
tients be randomized to study treatment within 1–14 days of completing 
RT, it was amended to permit randomization to occur up to 6 weeks 
post-completion of RT in order to allow for enrollment of patients who 
were recovering from CRT-related toxicities. PFS, OS, and TTDM 
favored durvalumab over placebo, and durvalumab exhibited a 
manageable safety profile, irrespective of whether patients were ran-
domized to study treatment within or beyond 14 days of completing RT. 
These findings do not support initiating durvalumab early for the sole 
purpose of optimizing treatment efficacy; rather, the decision to initiate 
durvalumab treatment should be based on clinical evaluation of the 
patient’s performance status (i.e. WHO PS), RT treatment volume, and 
recovery from CRT-related toxicities. Apart from the general limitations 
to all of the reported subgroup analyses mentioned above, interpretation 
of the analyses of time from RT to study treatment randomization is 
limited by the lack of details on gross tumor volume and the RT dose 
delivered to organs at risk, as patient-level planning parameters were 
not collected. It is possible that patients randomized to study treatment 
within 14 days of completing RT had a smaller volume of disease and a 
lower RT dose to organs at risk; such patients would have recovered 
from CRT more rapidly, permitting them to begin study treatment 
earlier. 

5. Conclusions 

Consistent with the full ITT population, treatment effects for PFS, OS, 
and TTDM favored durvalumab, versus placebo, across the board, irre-
spective of the use of induction CT, the dosing and timing of prior RT, or 
the nature of the cytotoxic agents administered during prior CRT. 
Moreover, the safety profile of durvalumab was manageable irrespective 
of these CRT-related variables. Notably, these findings do not suggest 
that patients with unresectable, stage III NSCLC derive any additional 
benefit from the use of induction CT, or RT doses >60 Gy, as part of 
curative-intent CRT within the PACIFIC regimen. However, this analysis 
is limited by its post-hoc nature. PACIFIC was not designed to assess 
clinical outcomes with durvalumab according to prior CRT-related 
variables. Because trial enrolment was not stratified for any of these 
variables, the CRT subgroup analyses are subject to imbalances in 
baseline prognostic factors and population sizes. They are by nature 
post-hoc, exploratory subgroup analyses and lack adequate statistical 
power to definitively establish treatment benefit. Therefore, robust 
conclusions cannot be drawn. The findings of this analysis support use of 
the PACIFIC regimen irrespective of treatment variables related to 
curative-intent CRT. The ongoing PACIFIC-R study (NCT03798535), in 
which PFS and OS in CRT subgroups are pre-specified secondary end-
points, will provide an opportunity to assess the impact of CRT-related 
variables on clinical benefit with durvalumab in a real-world setting 
[37]. 
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