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Abstract
Purpose  Recently, based on results of the PACIFIC trial, durvalumab after chemoradiotherapy (CRT) became the standard 
therapy for unresectable stage III non-small cell lung cancer (NSCLC). However, in the PACIFIC trial, patients were recruited 
and randomized after CRT, and certain patients were considered ineligible after CRT in the real world. No study has been 
conducted on the patients who were ineligible for the PACIFIC trial, and hence, we conducted a retrospective study on them.
Methods  We identified 82 patients with stage III NSCLC who received definitive platinum-based concurrent CRT and had 
World Health Organization performance status of 0–1. We investigated the proportion, clinical characteristics, and prognoses 
of patients who became ineligible for the PACIFIC trial after CRT.
Results  After CRT, 19 of 82 patients (23%) became ineligible for the PACIFIC trial. Comparison between eligible and ineli-
gible patients revealed that old age (p = 0.042), male gender (p = 0.031), and radiation therapy with V20 ≥ 35% (p = 0.032) 
were associated with ineligibility after CRT. Moreover, ineligible patients showed shorter PFS (6.6 vs. 15.7 months, hazard 
ratio [HR] 2.61, 95% confidence interval [CI] 1.16–5.89, p = 0.016) and shorter OS (18.6 vs. 44.3 months, HR 3.03, 95% CI 
1.29–7.10, p = 0.007) than eligible patients.
Conclusions  Our study revealed the clinical characteristics and prognoses of patients who became ineligible for the PACIFIC 
trial after CRT. Physicians should be careful while prescribing CRT for patients with characteristics such as old age, male 
gender, and radiation therapy with V20 ≥ 35%.
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Introduction

Lung cancer is the leading cause of cancer deaths worldwide 
[1]. Non-small cell lung cancer (NSCLC) accounts for 80% 
of the lung cancer cases, of which approximately 20–30% 
cases are classified as stage III [2, 3]. Up to 30–50% of stage 
III NSCLCs are unresectable at the time of diagnosis. For 
2 decades, concurrent chemoradiation therapy (CRT) has 
been the standard therapy for unresectable stage III NSCLC 

[4]. Recently, the PACIFIC trial results showed that admin-
istration of durvalumab, an anti-programmed death ligand 
1 monoclonal antibody, after CRT to unresectable stage III 
NSCLC patients significantly prolonged progression-free 
survival (PFS) and overall survival (OS) compared with pla-
cebo administration [5, 6]; this has now become the standard 
therapy.

However, in the PACIFIC trial, patients were recruited 
and randomized after definitive platinum-based concurrent 
CRT and not before CRT. Subsequently, among patients 
with unresectable stage III NSCLC who started CRT, only 
limited patients in better status should have been included 
in the PACIFIC trial. No study has been conducted on the 
proportion and clinical characteristics of patients who were 
ineligible for the PACIFIC trial and on the reasons for ineli-
gibility. Therefore, we conducted a retrospective study on 
the proportion, clinical characteristics, and prognoses of 
patients who became ineligible for the PACIFIC trial after 
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CRT to identify areas that could be improved with respect 
to treatment for this patient group.

Materials and methods

Patients

We identified 98 patients with stage III NSCLC who 
received definitive concurrent CRT between January 2009 
and July 2017 in Kobe City Medical Center General Hospi-
tal. World Health Organization performance status (WHO 
PS) was used to indicate the performance status. Patients 
who reported never smoking in their life were defined as 
never-smokers, those who had smoked within 1 year of diag-
nosis were categorized as current smokers, and the remain-
ing patients were classified as ex-smokers. The clinical stage 
of all patients was established according to the 7th edition of 
the tumor, node, and metastasis (TNM) classification. Dis-
ease progression was evaluated according to the Response 
Evaluation Criteria in Solid Tumors (RECIST), version 1.1. 
All toxicities were graded according to the Common Termi-
nology Criteria for Adverse Events (CTCAE) Version 4.0. 
This study protocol was approved by the ethics committee 
of Kobe City Medical Center General Hospital.

Eligibility criteria for the PACIFIC trial

Patients who fulfilled all the following criteria were defined 
as eligible at CRT initiation: age 18 years or older, pres-
ence of histologically or cytologically documented stage 
III NSCLC (according to the 7th edition of the TNM 

classification), scheduled to receive platinum-based chemo-
therapy concurrent with radiation therapy, WHO PS scores 
of 0–1, receipt of no immunotherapy, no history of immu-
nosuppressive medication use, no recent major surgery, no 
active or previously documented autoimmune diseases, 
no active or previously documented inflammatory bowel 
diseases, no other active intercurrent illnesses, and no cur-
rent participation in interventional clinical studies. Addi-
tionally, the patients who fulfilled all the following criteria 
were defined as eligible after CRT termination: received at 
least two cycles of platinum-based chemotherapy concur-
rent with radiation therapy, no disease progression or death 
within 42 days of radiation therapy completion, WHO PS 
scores of 0–1, no blood cell abnormalities (absolute neutro-
phil count > 1.5 × 109/L; platelet count > 100 × 109/L; hemo-
globin level ≥ 9.0 g/dL), no renal failure (serum creatinine 
clearance > 40 mL/min using the Cockcroft–Gault formula), 
no liver failure (serum bilirubin level < 1.5 × upper limit of 
the normal range; aspartate aminotransferase and alanine 
aminotransferase levels < 2.5 × upper limit of the normal 
range), no unresolved > CTCAE grade 2 toxicity due to CRT, 
and no ≥ grade 2 pneumonitis due to CRT. All the eligibil-
ity criteria following CRT were evaluated within 42 days of 
radiation therapy termination.

We modified the inclusion and exclusion criteria used 
in the PACIFIC trial to suit the retrospective nature of our 
study. Of the inclusion and exclusion criteria used in the 
PACIFIC trial, we did not evaluate criteria related to life 
expectancy, reproduction, and electrocardiogram abnormali-
ties. This was because we could not evaluate life expectancy 
and reproduction, and because electrocardiograms were 
not routinely examined just before CRT. In the PACIFIC 

Fig. 1   Flowchart of the study 
patients
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trial, recovery from CRT-associated toxicities was judged 
within 42 days of CRT termination. However, because some 
patients received consolidation chemotherapy after CRT in 
this study, we could only judge recovery from toxicities 
within 42 days of radiation therapy termination (not CRT 
termination).

Statistical analysis

The correlation between age and eligibility was analyzed 
using the Wilcoxon rank-sum test. Dichotomous vari-
ables were analyzed using the Chi-square or Fisher’s exact 
test, as appropriate. PFS and OS were estimated using the 
Kaplan–Meier method and compared using the Log-rank 
test. Statistical analyses were conducted using JMP software 
(version 14; SAS Institute, Cary, NC, USA). For all analyses, 
a two-tailed p value of < 0.05 was considered significant.

Results

Patient characteristics and reasons for ineligibility

Of the 98 stage III NSCLC patients who received definitive 
concurrent CRT, 16 were excluded because they received 
monotherapy regimens as chemotherapy and/or had poor 
WHO PS. A total of 82 patients were eligible at CRT ini-
tiation (Fig. 1). Of the 82 patients, 63 (77%) were eligible 
after CRT and 19 (23%) became ineligible after CRT. Patient 
characteristics and comparisons between eligible and ineli-
gible patients are summarized in Table 1. The reasons for 
ineligibility were as follows: seven patients showed disease 
progression within 42 days of radiation therapy termination, 
six had ≥ grade 2 pneumonitis (including one who died from 
pneumonitis within 42 days of radiation termination), four 
received only one cycle of platinum-based chemotherapy 
due to adverse events, one showed deterioration in PS, and 
one developed grade 2 renal failure after the concurrent 
phase. Moreover, four patients received only one cycle of 
platinum-based chemotherapy for the following reasons: one 
patient had grade 3 febrile neutropenia, one had grade 3 
neutropenia, one had grade 3 creatinine level elevation, and 
one had grade 3 bacterial pneumonia. Of the 82 patients, 60 
(73%) received consolidation chemotherapy.

Comparison between eligible and ineligible patients

As shown in Table 1, comparison between eligible and 
ineligible patients revealed that old age (p = 0.042), male 
gender (p = 0.031), and radiation therapy with V20 ≥ 35% 
(p = 0.032) were associated with ineligibility after the con-
current phase. On analysis of PFS and OS, we excluded 
eight ineligible patients who showed disease progression 

or death within 42 days of radiation therapy termination 
(Figs. 2 and 3). Ineligible patients showed shorter PFS (6.6 
vs. 15.7 months, HR 2.61, 95% confidence interval [CI] 
1.16–5.89, p = 0.016) and shorter OS (18.6 vs. 44.3 months, 
HR 3.03, 95% CI 1.29–7.10, p = 0.007) than eligible 
patients. There was no significant difference in the propor-
tion of patients who received consolidation chemotherapy 
between ineligible patients and eligible patients (64% and 
81%, respectively, p = 0.21).  

Table 1   Patient characteristics and comparisons between eligible and 
ineligible patients after chemoradiotherapy

EGFR epidermal growth factor receptor, CBDCA carboplatin, CDDP 
cisplatin, PTX paclitaxel, PEM pemetrexed, DTX docetaxel, VNR 
vinorelbine, WHO PS World Health Organization performance status
a We could not calculate V20 for four patients because the data of 
radiation field were unusable
**p < 0.05

Characteristics All Eligible Ineligible p value
(n = 82) (n = 63) (n = 19)

Age (years)
 Median (range) 69 (36–83) 67 (36–83) 72 (53–79) 0.042**

Sex, N (%)
 Male 69 (84) 50 (79) 19 (100) 0.031**
 Female 13 (16) 13 (21) 0

WHO PS, N (%)
 0 26 (32) 21 (33) 5 (26) 0.565
 1 56 (68) 42 (67) 14 (74)

Smoking status, N (%)
 Never smoker 7 (9) 7 (11) 0 0.129
 Smoker 75 (91) 56 (89) 19 (100)

Stage, N (%)
 III A 41 (50) 30 (48) 11 (58) 0.432
 III B 41 (50) 33 (52) 8 (42)

Histologic type, N (%)
 Squamous 38 (46) 27 (43) 11 (58) 0.249
 Non-squamous 44 (54) 36 (57) 8 (42)

EGFR mutation, N (%)
 Yes 9 (11) 9 (14) 0 0.081
 No/not investigated 73 (89) 54 (86) 19 (100)

Total dose of radiotherapy (Gy)
 Mean ± SD 60.0 ± 0.7 60.0 ± 0.0 60.1 ± 1.6 0.588

V20, N (%)a

 < 35% 73 (89) 59 (94) 14 (74) 0.032**
 ≥ 35% 5 (6) 2 (3) 3 (16)

Chemotherapy regimen, N (%)
 CBDCA/PTX 51 (62) 39 (62) 12 (63)
 CDDP/PEM 10 (12) 9 (14) 1 (5)
 CDDP/S-1 9 (11) 6 (10) 3 (16)
 CDDP/DTX 6 (7) 5 (8) 1 (5)
 CDDP/VNR 6 (7) 4 (6) 2 (11)
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Discussion

Our study revealed the proportion and characteristics of 
patients who became ineligible for the PACIFIC trial after 
CRT. We also found that ineligible patients showed shorter 
PFS and OS than eligible patients.

Fig. 2   Kaplan–Meier curves 
of progression-free survival 
(PFS) in eligible and ineligi-
ble patients (eight ineligible 
patients who showed disease 
progression or who died within 
42 days of radiation therapy 
termination were excluded)

Fig. 3   Kaplan–Meier curves of 
overall survival (OS) in eligible 
and ineligible patients (eight 
ineligible patients who showed 
disease progression or who 
died within 42 days of radia-
tion therapy termination were 
excluded)

We found that 23% of stage III NSCLC patients who 
were eligible at CRT initiation became ineligible after CRT. 
Considering a total of 98 stage III NSCLC patients who 
received definitive concurrent CRT (including patients who 
were ineligible before CRT), 35 of 98 patients (36%) were 
ineligible and 63 of 98 patients (64%) were eligible after 
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CRT. To our knowledge, this is the first study on the pro-
portion of unresectable stage III NSCLC patients who are 
ineligible for clinical trials. Previous studies have shown 
that 55–73% of patients who were diagnosed with advanced 
NSCLC (mostly stage IV, and regardless of whether they 
received chemotherapy) were ineligible for clinical trials 
[7–10]. The frequency of ineligibility in our study was rela-
tively low compared with that of these studies; this could 
be because we focused on stage III NSCLC patients who 
were receiving CRT. The most common reason for ineligi-
bility in our study was disease progression or death (10%); 
the frequency of ineligibility due to disease progression or 
death was reported to be 4–12% in previous clinical trials on 
definitive platinum-based concurrent CRT [11–14].

In our cohort, PFS and OS were shorter in ineligible 
patients than in eligible patients, although we excluded 
ineligible patients who showed disease progression or who 
died within 42 days of radiation therapy termination. This 
suggests that the eligibility for the PACIFIC trial is prognos-
tic factor in previous standard therapy without durvalumab. 
In previous studies, worse conditions, such as low body 
mass index, poor PS, body weight loss in the concurrent 
phase, and interruption or reduction of chemotherapy, were 
shown to be prognostic factors for locally advanced NSCLC 
patients receiving CRT [15–18]. Furthermore, in advanced 
NSCLC patients, ineligibility for clinical trials was associ-
ated with poor survival outcome according to a previous 
study [10]. From these results, we speculated that ineligibil-
ity for the PACIFIC trial reflects poor conditions after CRT 
and might be a prognostic factor for conventional CRT.

Additionally, we found that old age, male gender, and 
radiation therapy with V20 ≥ 35% were associated with inel-
igibility after CRT. Of five patients who received radiation 
therapy with V20 ≥ 35%, three patients became ineligible 
after CRT; the reasons for ineligibility were disease progres-
sion (two patients) and radiation pneumonitis (one patient). 
The relationship between high V20 values and early disease 
progression is understandable considering that high V20 val-
ues inevitably result from large tumor masses. Moreover, in 
previous studies, high V20 values were shown to be associ-
ated with the development of radiation pneumonitis during 
and after CRT [19–21]; National Comprehensive Cancer 
Network (NCCN) guidelines recommend physicians to limit 
V20 to < 35% [22]. Based on these results, high V20 values 
seemed to be associated with ineligibility for the PACIFIC 
trial in our study. Physicians should recognize that patients 
with these factors have high risks of ineligibility for the 
PACIFIC trial after CRT.

Our study had several limitations. First, because this was 
a retrospective study in a single center, information bias was 
inevitable and sample size was small. Second, our cohort 
mainly consisted of patients who received consolidation 
chemotherapy after CRT. Third, owing to the retrospective 

study design, we had to subjectively modify the inclusion 
and exclusion criteria used in the PACIFIC trial to some 
extent.

In conclusion, our study revealed the clinical characteris-
tics and prognoses of patients who became ineligible for the 
PACIFIC trial after CRT. Physicians should be careful while 
prescribing CRT for patients with characteristics such as old 
age, male gender, and radiation therapy with V20 ≥ 35%. 
Further study is needed for improving the treatment that is 
provided to these ineligible patients.
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