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A B S T R A C T   

Objectives: The incidence of real-world pneumonitis and durvalumab rechallenge during chemoradiotherapy and 
durvalumab consolidation for non-small cell lung cancer is unknown. 
Materials and methods: We retrospectively evaluated the medical records of 302 consecutive patients diagnosed 
with non-small cell lung cancer who started chemoradiotherapy between May 2018 and May 2019. 
Results: Median age was 70 (range: 40–87) years. Volume of lung parenchyma that received 20 Gy (V20) 
exceeded 35% in 2% and mean lung dose exceeded 20 Gy in 1% of patients. Durvalumab consolidation was 
delivered to 225 patients (75%). Overall, 83% (n = 251), 34% (n = 103), 7% (n = 21), and 1% (n = 4) of the 
patients developed any grade of pneumonitis, symptomatic pneumonitis, ≥grade 3 pneumonitis, and fatal (grade 
5) pneumonitis, respectively. Corticosteroids were administered to 25% of the patients to treat pneumonitis. 
Multivariate analysis identified the predictive factors for the development of symptomatic pneumonitis: V20 Gy 
or more ≥ 25% (odds ratio [OR]: 2.37, P = 0.008) and mean lung dose (MLD) ≥ 10 Gy (OR: 1.93, P < 0.0047). Of 
the 52 patients who received corticosteroids for pneumonitis after durvalumab initiation, 21 were rechallenged 
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with durvalumab. Overall, 81% of patients met the PACIFIC study’s rechallenge criteria and did not experience a 
severe pneumonitis relapse. 
Conclusion: High V20 and MLD were independent risk factors of symptomatic pneumonitis. More than 80% of the 
patients who were rechallenged with durvalumab after pneumonitis met the PACIFIC study’s rechallenge 
criteria. Consequently, severe relapse did not occur. Cooperation between radiation and medical oncologists is 
important for safe chemoradiotherapy and the safe completion of durvalumab consolidation therapy.   

1. Introduction 

Approximately 20% of patients with non-small cell lung cancer 
(NSCLC) are diagnosed with locally advanced disease with only 18% 
undergoing surgery, indicating that most of them are treated with 
chemotherapy and/or radiation [1,2]. Based on the phase 3 PACIFIC 
study [3,4], durvalumab consolidation therapy has become a standard 
of care for those patients. 

However, there are safety concerns with the clinical application of 
durvalumab consolidation therapy. First, the PACIFIC study included 
patients who completed chemoradiotherapy and did not develop ≥
grade 2 pneumonitis from previous chemoradiotherapy. Second, the 
study stated that the radiation dose should not exceed 66 Gy (Gy), and 
the participating sites should adhere to a mean organ radiation dose 
with the V20 (the volume of lung parenchyma that receives 20 Gy or 
more) not exceeding 35%. In addition, it has been reported that 36% of 
patients who received definitive concurrent chemoradiotherapy were 
ineligible for the PACIFIC study because of non-radiotherapeutic reasons 
(i.e., performance status ≥ 2) in clinical practice [5]; therefore, only 
selected patients who received well-designed radiation therapy and 
were in good physical condition were included in the study. The extent 
of pneumonitis may have been underestimated compared with the fre
quency and severity seen in clinical practice. Given the high rate of ra
diation pneumonitis in clinical practice [6–8] and that pneumonitis 
caused by immune checkpoint inhibitors (ICIs) for advanced NSCLC in 
clinical practice was reported to be higher than that in clinical trials [9], 
durvalumab consolidation therapy after chemoradiotherapy may lead to 
more frequent and severe pneumonitis in clinical settings. In addition, 
patients were registered for the PACIFIC study after chemoradiotherapy 
was completed, and there was little information on the patient’s con
dition before chemoradiotherapy or irradiation in the PACIFIC study. 
Thus, the risk factors for pneumonitis at the time of initiation of che
moradiotherapy are unknown. Furthermore, there is also the issue of 
durvalumab rechallenge. In the PACIFIC study, durvalumab rechallenge 
was an option for patients who developed ≤ grade 2 pneumonitis after 
the initiation of durvalumab, which resolved to grade 1, and who ach
ieved reduction in prednisone or an equivalent to a dose of ≤ 10 mg/ 
day. However, the clinical course of durvalumab rechallenge after 
chemoradiotherapy and pneumonitis is unknown. Rechallenge with 
checkpoint inhibitors following immune-related adverse events are 
highly controversial [10]. Thus, describing the details of durvalumab 
rechallenge in real-world practice is important for optimizing concur
rent chemoradiotherapy. 

Therefore, we conducted a retrospective study to investigate the 
details of pneumonitis and risk factors for symptomatic pneumonitis 
among patients with NSCLC during chemoradiotherapy after the 
approval of durvalumab. Additionally, we described the impact of 
pneumonitis on the clinical course of durvalumab consolidation 
therapy. 

2. Methods 

2.1. Study population 

This observational, retrospective cohort study was conducted at 17 
sites throughout Japan, and the institutions at these sites comprised the 
Hanshin Oncology Clinical Problem Evaluation group (HOPE). All the 

participating institutions were radiotherapy centers. Consecutive pa
tients diagnosed with NSCLC who started chemoradiotherapy between 
May 1, 2018 and May 31, 2019 following the approval of durvalumab in 
Japan were enrolled. Staging was based on the American Joint Com
mittee on Cancer Staging Manual, version 8. All the treatments, 
including radiotherapy, were at the clinician’s discretion. Patients who 
did not receive platinum-based chemoradiotherapy and those who 
received definitive surgery after chemoradiotherapy or non-concurrent 
chemoradiotherapy were excluded. Cases in which chemotherapy and 
radiation therapy started more than a week apart were also excluded. 

The study protocol was approved by the Institutional Review Board 
of Aichi Cancer Center, Aichi, Japan (Approval Number; No. 2019–1- 
228) and all the participating facilities. Informed consent was not 
required owing to the retrospective nature of the study. 

2.1.1. Data collection and statistical analysis 
All the data of the registered patients were retrieved from the med

ical records. With respect to the dosimetric parameters for lung toxicity, 
V5 (%) (volume of lung parenchyma that received ≥ 5 Gy) and V20 were 
calculated. The total lung volume was defined as the volume of both 
lungs minus the gross tumor volume. The endpoint of this study was the 
occurrence of pneumonitis during the whole course of concurrent che
moradiotherapy and durvalumab consolidation therapy. The grade of 
pneumonitis was classified according to the Common Terminology 
Criteria for Adverse Events (CTCAE) version 4.0. 

Data were presented as medians and ages for continuous variables 
and as numbers (percentages) for categorical variables. For two-group 
comparisons of the categorical variables, we used the Chi-square test. 
Univariate and multivariate analyses using logistic regression models 
were conducted to assess the risk factors for symptomatic pneumonitis 
(≥grade 2). Candidates for risk factors of symptomatic pneumonitis 
were listed with reference to previous studies [3,6,11,12]. All tests were 
two-sided, and a P value < 0.05 was considered significant. Statistical 
analyses were performed using JMP® 13 (SAS Institute Inc., Cary, NC, 
USA). 

3. Results 

3.1. Patients’ characteristics 

The selection of patients is shown in Fig. 1. From May 2018 to May 
2019, chemoradiotherapy was initiated in a total of 329 patients. Of 
them, 10 patients who received definitive surgery after chemo
radiotherapy, 2 platinum-free chemotherapy, and 15 sequential che
moradiotherapy were excluded; thus, 302 patients were analyzed. At the 
time of data cutoff, all patients had completed chemoradiotherapy. The 
median (range) follow-up time was 8.4 months (range: 1.5–15.7), and 
26 (9%) patients had died at the point of data cutoff. 

The patients’ characteristics are summarized in Table 1. In terms of 
radiotherapy, the median total dose delivered was 60 Gy, most often in 
fractionated doses of 2 Gy per day (83%). The median V20 was 19%, and 
2% of patients deviated from the PACIFIC criterion “V20 must 
be<35%”. The median V5 was 36%. The mean lung dose (MLD) was 11 
Gy, and 1% of patients deviated from the PACIFIC criterion “MLD must 
be less than 20 Gy”. Of the 302 patients who were analyzed, 225 
received durvalumab consolidation therapy (75%). The most frequent 
cause of durvalumab-administration-avoidance was radiation 
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pneumonitis (n = 20). 
At the point of cutoff, 111 of 225 (49%) patients were still on dur

valumab consolidation therapy, 15 (7%) had completed one year of 
durvalumab consolidation therapy, and 49 (22%) had discontinued 
consolidation therapy due to adverse events, 36 (16%) due to disease 
progression, and 14 (6%) due to other reasons. 

3.2. Onset, frequency, and CTCAE grade of pneumonitis 

The incidence of pneumonitis after chemoradiotherapy and severity 
are shown in Table 2. Overall (n = 302), 83% (n = 251), 34% (n = 103), 
7% (n = 21), and 1% (n = 4)of the patients developed any grade of 
pneumonitis, symptomatic pneumonitis, ≥grade 3 pneumonitis, and 
fatal (grade 5) pneumonitis, respectively. Of the 251 cases of pneumo
nitis, 217 were determined to be radiation pneumonitis, 7 were 
considered immune-related pneumonitis, and 27 were a combination of 
both. Corticosteroids were administered to 25% of patients (n = 74) for 
pneumonitis and home oxygen therapy to 5% (n = 16). The time from 
the initiation of chemoradiotherapy to the onset of pneumonitis and the 
severity of the disease are shown in Figs. 2A-C. The median time from 
the initiation of chemoradiotherapy to the onset of pneumonitis was 92 
days. None of the patients who developed ≥ grade 2 pneumonitis before 
the initiation of durvalumab received durvalumab. Of the 225 patients 
who received durvalumab consolidation therapy, 213 received a 
response evaluation of chemoradiotherapy via computed tomography 
before the initiation of durvalumab consolidation therapy. Of the 213 
patients, 20% (n = 43) developed pneumonitis prior to/on the day of 
response evaluation of chemoradiotherapy. 

3.3. Risk factors for symptomatic pneumonitis (≥grade 2) 

The results from the univariate and multivariate analyses in the log- 
rank test for symptomatic pneumonitis (≥grade 2) are shown in Table 3. 

From multivariate analysis, the predictive factors for the development of 
symptomatic pneumonitis were V20 ≥ 25% (odds ratio [OR]: 2.37, P =
0.008) and MLD ≥ 10 Gy (OR: 1.93, P < 0.0047). 

Further examination of the incidence of symptomatic pneumonitis 
by V20 revealed that the incidence of symptomatic pneumonitis 
increased with increase in V20 (V20 < 15%: 13/67 (19%), 15% ≤ V20 
< 25%: 46/142 (32%), 25% ≤ V20 < 35%: 32/68 (47%), V20 ≥ 35%: 5/ 
5 (100%)) (Supplementary Fig. 1). In addition, the incidence of symp
tomatic pneumonitis with V20 increased as the MLD increased; 22% 
(21/96) of the patients with MLD < 10 Gy, 41% (70/172) of the patients 
with 10 Gy ≤ MLD < 20 Gy, and 75% (3/4) of the patients with 20 Gy ≤
V20 < 30 Gy developed symptomatic pneumonitis (Supplementary 
Fig. 2). 

3.4. Characteristics and clinical outcome of patients treated with 
corticosteroids against pneumonitis after durvalumab initiation 

The characteristics and clinical outcomes of patients treated with 
corticosteroids for pneumonitis after durvalumab initiation are shown in 
Table 4. Overall, 52 of 225 patients (23%) who received durvalumab 
consolidation therapy were treated with corticosteroids for pneumonitis 
after durvalumab initiation. Of the 52 patients, 30 (58%) were not 
rechallenged with durvalumab after treatment with corticosteroids. The 
most frequent cause of durvalumab-rechallenge-avoidance was ≥ grade 
3 pneumonitis (n = 10). Although one patient continued with durva
lumab after the initiation of corticosteroids, the remaining 21 were 
rechallenged with durvalumab after the resolution of the pneumonitis 
(Table 4). Of the 21 patients, none experienced > grade 3 pneumonitis. 
The pneumonitis had resolved to ≤ grade 1 in 81% of patients, and 90% 
of patients had achieved a reduction in prednisone or equivalent to a 
dose of ≤ 10 mg/day by the time of rechallenge. The relapse of pneu
monitis was seen in 6 of 21 patients (29%). Of the six patients who had 
relapsed pneumonitis, 34% had not resolved the first pneumonitis to ≤

Fig. 1. Flowchart outlining the selection of patients NSCLC, non-small cell lung cancer.  
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grade 1 or had not achieved a reduction in prednisone or equivalent to a 
dose of ≤ 10 mg/day by the time of the rechallenge. Durvalumab 
discontinuation due to relapse of pneumonitis was seen in 3 of 21 pa
tients who were rechallenged with durvalumab. However, no case of 
relapsed pneumonitis was severe (≥grade 3). 

4. Discussion 

To the best of our knowledge, this is the first large, multicenter 
cohort study that described the details of radiotherapy, pneumonitis, 
and durvalumab rechallenge among patients with NSCLC who received 
chemoradiotherapy after the approval of durvalumab. 

After durvalumab was approved, there were three reports on the 
frequency of pneumonitis among patients who received durvalumab 
consolidation therapy after chemoradiotherapy [13–15]. The differ
ences between these reports and our study are shown in the detailed 
description of the frequency and severity of pneumonitis. We included 
all patients regardless of whether they received durvalumab consolida
tion therapy. A previous study reported that the incidence of severe 
grade 3 pneumonitis was 14% higher than the incidence observed in the 
PACIFIC study [13], whereas another reported that no severe (≥grade 3) 
pneumonitis was seen [16]. These heterogeneities were thought to be 
related to the differences in V20 and MLD. Many previous reports have 
shown a correlation between V20/MLD and the incidence/severity of 
pneumonitis [6,11,17]. The NCCN guidelines recommend that V20 
should not exceed 35%–40% and that the MLD should not exceed 20 Gy 
[18]. Based on the recommendations, the PACIFIC study encouraged 
trial sites to adhere to the mean organ radiation dose, stating “MLD must 
be < 20 Gy and V20 must be < 35%” [3]. Of the patients enrolled in the 
study on highly frequent and severe pneumonitis, 28% had a MLD of 20 
Gy or more and 50.9% had V20 of more than 35% [13]. Of the patients 
who did not have severe ≥ grade 3 pneumonitis, none had an MLD of 20 
Gy or more, or a V20 of more than 35% [14]. V20 also exceeded 35% in 
2% and MLD exceeded 20 Gy in 1% of patients in our study. These 
findings suggested that it is very important to suppress V20 and MLD 
after the approval of durvalumab. In particular, V20 correlated with the 
frequency of symptomatic pneumonitis in both the previous [6] study 
and ours. Therefore, V20 should be kept as low as possible. In addition, 
in this cohort, none of the patients with ≥ grade 2 pneumonitis received 
durvalumab consolidation therapy. Although 75% of patients in this 

Table 1 
Patient characteristics.  

Characteristics All Patients (N = 302) 

Age, yr.  
Median (range) 70 (40–87)  

Sex – n (%)  
Male 247 (82%) 
Female 55 (18%)  

PS  
0 139 (46%) 
1 156 (52%) 
2 7 (2%)  

Disease stage  
I-II 15 (5%) 
IIIA 127 (42%) 
IIIB 99 (33%) 
IIIC 28 (9%) 
IVA 3 (1%) 
Recurrent 30 (10%)  

Histologic subtype  
Squamous 118 (39%) 
Adeno 153 (51%) 
NSCLC NOS 29 (10%) 
LCNEC 2 (<1%)  

Driver gene status  
EGFR mutation 28 (9%) 
ALK fusion 4 (1%)  

PD-L1 status  
≥50% 98 (33%) 
1%–49% 88 (29%) 
<1% 64 (21%) 
Unknown 52 (17%) 
Comorbid COPD 77 (26%) 
Comorbid Interstitial pneumonia 17 (6%)  

Chemotherapy  
Carboplatin + Paclitaxel 155 (51%) 
Cisplatin + Vinorelbine 67 (22%) 
Carboplatin 26 (9%) 
Cisplatin + Docetaxel 16 (5%) 
Cisplatin + S-1 14 (5%) 
Cisplatin + Pemetrexed 9 (3%) 
Carboplatin + nab-Paclitaxel 9 (3%) 
Carboplatin + Pemetrexed 3 (1%) 
Cisplatin + Etoposide 1 (<1%) 
Carboplatin + Etoposide 1 (<1%) 
Carboplatin + S-1 1 (<1%)  

Radiotherapy methods  
3D-CRT 211 (70%) 
IMRT 91 (30%)  

Irradiation type  
Elective nodal (ENI) 117 (39%) 
Involved-field (IFRT) 185 (61%)  

Radiation Dose (Gy)  
Median (range) 60 (14–70.4) 
< 54 Gy 8 (3%) 
≥ 54 and ≤ 66 Gy 271 (90%) 

>66 Gy 23 (8%)  

V20 (%)  
Median (range) 19.65(1.4–37.9)  

V5 (%)  
Median (range) 35.4 (3.1–92.9)  

MLD (Gy)  
Median (range) 11.2 (1.4–31.3) 

PS, performance status; NSCLC, non-small-cell lung cancer; NOS, not otherwise 
specified; LCNEC, large cell neuroendocrine carcinoma; EGFR, epidermal 
growth factor receptor; ALK, anaplastic lymphoma kinase; PD-L1, Programmed 
death-ligand 1; S-1, Oral-Tegafur, Gimeracil, Oteracil Potassium; nab-paclitaxel, 
nanoparticle albumin-bound paclitaxel; COPD, chronic obstructive pulmonary 
disease; 3D-CRT, three-dimensional conformal radiation therapy; IMRT, in
tensity modulated radiation therapy; Gy, gray; V20, the volume of lung 

parenchyma that received 20 Gy or more; V5, the volume of lung parenchyma 
that received 5 Gy or more; MLD, mean lung dose. 

Table 2 
Incidence of pneumonitis and CTCAE grade (N = 302).  

Characteristics All patients 
(N = 302) 

Patients who 
received 
durvalumab (n =
225) 

Patients who did not 
receive durvalumab 
(n = 77) 

No pneumonitis 51 (17%) 34 (15%) 17 (22%) 
Patients developed 

pneumonitis, grade    
1 148 (49%) 114 (51%) 34 (44%) 
2 82 (27%) 62 (28%) 20 (26%) 
3 12 (4%) 9 (4%) 3 (4%) 
4 5 (2%) 4 (2%) 1 (1%) 
5 4 (1%) 2 (1%) 2 (3%) 

Numbers of 
pneumonitis 
treated with 
corticosteroid 

74 (25%) 52 (23%) 22 (29%) 

Numbers of 
pneumonitis 
resulted in HOT 

16 (5%) 12 (5%) 4 (5%) 

CTCAE, Common Terminology Criteria for Adverse Events; HOT, home oxygen 
therapy. 
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Fig. 2A. Onsets and grades of pneumonitis in all patients (N = 302).  

Fig. 2B. Onset and grades of pneumonitis in patients with durvalumab consolidation (N = 225).  

Fig. 2C. Onsets and grades of pneumonitis in patients without durvalumab consolidation (N = 77).  
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study received durvalumab despite the development pneumonitis prior 
to/upon response evaluation of chemoradiotherapy in 20%, the preva
lence of severe pneumonitis was comparable to other real data [15] or 
the findings of the PACIFIC study. Taken together, we believe that the 

PACIFIC-protocol-based or guideline-recommended radiation therapy is 
important to reduce the frequency of symptomatic or severe pneumo
nitis in clinical practice. Thus, cooperation between medical and radi
ation oncologists is an important step towards safe chemoradiotherapy. 

Table 3 
Risk factors for symptomatic pneumonitis (≥Grade 2).  

Characteristics Risk Factors Univariate Multivariate 

HR 95% CI p value HR 95% CI p value 

Sex Female (vs male)  1.24 0.68–2.28  0.48  1.47 0.74–2.90  0.27 
Age < 65 yr. (vs. ≥ 65)  1.00 0.60–1.68  0.99  1.29 0.70–2.38  0.41 
COPD Yes (vs. no)  1.14 0.67–1.96  0.63  1.18 0.64–2.18  0.58 
Radiotherapy technique 3D-CRT (vs. IMRT)  1.15 0.68–1.95  0.59  1.12 0.61–2.04  0.70 
V20 ≥25% (vs. < 25%)  2.54 1.47–4.39  0.0008  2.37 1.23–4.48  0.008 
MLD ≥10 Gy (vs. < 10 Gy)  2.56 1.45–4.53  0.0008  1.93 1.01–3.67  0.047 
Chemotherapy Taxane + (vs. -)  1.44 0.89–2.33  0.14  1.41 0.81–2.46  0.22 
Durvalumab With (vs. without)  1.02 0.59–1.76  0.94  1.34 0.72–2.60  0.34 

HR, hazard ratio; CI, confidence interval; COPD, chronic obstructive pulmonary disease; 3D-CRT, three-dimensional conformal radiation therapy; IMRT, intensity 
modulated radiation therapy; Gy, gray; V20, the volume of lung parenchyma that received 20 Gy or more; MLD, mean lung dose. 

Table 4 
Characteristics and clinical outcomes of patients treated for pneumonitis with corticosteroids after durvalumab initiation.  

Characteristics All patients (n 
= 52) * 

Patients never 
rechallenged (n = 30) 

Patients rechallenged (n = 21) 

All Rechallenge without relapse of 
pneumonitis (n = 15) 

Rechallenge with Relapse of 
pneumonitis (n = 6) 

Median age, yr. 70.95 72 66 70.1 60.5 
Sex – n (%)      

Male 38 (73%) 24 (80%) 13 
(62%) 

12 (80%) 1 (17%) 

Female 14 (27%) 6 (20%) 8 (38%) 3 (20%) 5 (83%) 
Comorbid COPD 18 (35%) 14 (47%) 4 (19%) 4 (27%) 0 (0%)  

Histologic subtype      
Squamous 24 (46%) 15 (50%) 8 (38%) 7 (47%) 1 (17%) 
Adenocarcinoma 24 (46%) 12 (40%) 12 

(57%) 
7 (47%) 5 (83%) 

NSCLC NOS 4 (8%) 3 (10%) 1 (5%) 1 (6%) 0  

Radiotherapy methods      
3D-CRT 39 (75%) 22 (73%) 16 

(76%) 
11 (73%) 5 (83%) 

IMRT 13 (25%) 8 (27%) 5 (24%) 4 (27%) 1 (17%) 
Median Radiation Dose 60 Gy 60 Gy 60 Gy 60 Gy 60 Gy 
Median V20 21.37% 20.575% 22.62% 22.62% 21.60% 
Median MLD 11.9 Gy 11.1 Gy 12.1 Gy 11.95 Gy 12.81 Gy  

Grades of first pneumonitis      
1 4 (8%) 1 (3%) 3 (14%) 1 (6%) 2 (33%) 
2 34 (65%) 15 (50%) 18 

(86%) 
14 (94%) 4 (67%) 

3 8 (15%) 8 (27%) 0 0 0 
4 4 (8%) 4 (13%) 0 0 0 
5 2 (4%) 2 (7%) 0 0 0 

Numbers whose pneumonitis achieved 
improvement to G1 before the rechallenge 

N/A N/A 17 
(81%) 

13 (87%) 4 (66%) 

Numbers whose corticosteroids were reduced to 
10 mg or less before the rechallenge 

N/A N/A 19 
(90%) 

15 (100%) 4 (66%) 

Reasons for no rechallenge      
≥ G3 pneumonitis N/A 10 N/A N/A N/A 
disease progression N/A 9 N/A N/A N/A 
relapsed pneumonitis after corticosteroid 
reduction / never resolved to G1 

N/A 4 N/A N/A N/A 

Infection N/A 3 N/A N/A N/A 
patients’ needs N/A 3 N/A N/A N/A 
others N/A 1 N/A N/A N/A  

Grades of relapsed pneumonitis      
2 N/A N/A 6 (29%) N/A 6 (100%) 
Durvalumab discontinuation due to 
pneumonitis relapse 

N/A N/A 3 (14%) N/A 3 (50%) 

*One patient continued with durvalumab after the initiation of corticosteroid therapy. 
COPD, chronic obstructive pulmonary disease; NSCLC, non-small-cell lung cancer; NOS, not otherwise specified; 3D-CRT, three-dimensional conformal radiation 
therapy; IMRT, intensity modulated radiation therapy; Gy, gray; V20, the volume of lung parenchyma that received 20 Gy or more; MLD, mean lung dose; G1, grade 1; 
G3 grade 3; N/A, not applicable. 
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Although 41% of patients who experienced pneumonitis and 
required corticosteroid treatment were rechallenged with durvalumab, 
there were no severe relapses of pneumonitis. There were several reports 
on rechallenge with ICIs after immune-related adverse events (irAEs) 
[19–23], but all were among cases of advanced cancer. Although the 
largest cohort study of ICI rechallenge reported that pneumonitis was 
associated with a higher recurrence rate than other types of irAEs [21], it 
was reported that the severity of irAEs at the time of relapse was lower 
than the severity at the time of the first irAEs. Thus, a high relapse rate 
did not necessarily mean a high number of serious relapses [20]. In our 
cohort, 71% of patients were able to continue durvalumab after 
rechallenge without relapses of pneumonitis, and serious relapse did not 
occur in patients who had relapses of pneumonitis. Considering that 
continuing nivolumab provided a prognostic benefit compared with 
stopping treatment at one year in patients with previously treated 
NSCLC [22] and a short duration of durvalumab consolidation therapy 
after chemoradiotherapy due to adverse events was reported to result in 
poor prognosis [24], we believe that durvalumab rechallenge after 
pneumonitis should be considered. However, although most (81%) of 
the patients who underwent rechallenge in our cohort also complied 
with the rechallenge criteria of the PACIFIC study (the initial pneumo
nitis was less than grade 3 and improved to grade 1 before rechallenge, 
and steroid intake was reduced to less than 10 mg/day before rechal
lenge), two out of six patients who experienced a relapse after rechal
lenge did not meet the rechallenge criteria of the PACIFIC study. Hence, 
durvalumab rechallenge in patients who have experienced ≥ grade 3 
severe pneumonitis, whose pneumonitis did not improve to grade 1, and 
who received ≥ 10 mg/day of corticosteroid therapy, is not 
recommended. 

There were some limitations in this study. First, this was a retro
spective cohort study which may have distorted the results because of 
unmeasured confounders. However, we attempted to minimize bias by 
including the registration of consecutive patients from 17 institutions all 
over Japan. Second, we did not conduct third-party audits. To control 
the quality and accuracy of data, all data, excluding personal informa
tion, were shared among the research institutions to ensure that there 
were no inconsistencies in the data. Third, the median follow-up time, 
8.4 months, was shorter than that of the PACIFIC study. However, our 
study focused on pneumonitis, and considering that the median duration 
in our cohort from the initiation of chemoradiotherapy to the onset of 
pneumonitis (92 days) was comparable to the median duration from the 
initiation of durvalumab to the onset of pneumonitis in the PACIFIC 
study (55 days), we considered that the duration of the follow-up was 
sufficient to evaluate the details of radiation pneumonitis in clinical 
settings. However, it is likely that immune-related pneumonitis was 
underestimated. In addition, there were few cases which durvalumab 
rechallenge, and the follow-up period was short; thus, the outcome of 
durvalumab rechallenge must be interpreted with caution. In terms of 
chemoradiotherapy, a wide diversity of chemotherapy schedules, 
including regimens for which no phase III trials had been conducted, was 
concurrently used with radiotherapy. Moreover, 70% of the patients 
received three-dimensional conformal radiation therapy (3D-CRT) and 
39% received elective nodal irradiation (ENI). However, the latest Na
tional Comprehensive Cancer Network guideline recommends intensity 
modulated radiation therapy (IMRT) and involved-field radiotherapy 
(IFRT) [18], considering their safety and survival advantage. The tech
niques used in this study, namely, 3D-CRT and ENI, may have influenced 
the occurrence of pneumonitis and made the results less applicable to 
others. 

5. Conclusion 

Pneumonitis of any grade was observed in 83% of all patients with 
NSCLC who received chemoradiotherapy after the approval of durva
lumab and symptomatic pneumonitis in 34%. V20 and MLD were in
dependent risk factors for symptomatic pneumonitis. Over 80% of the 

patients who were rechallenged with durvalumab after pneumonitis 
complied with the rechallenge criteria of the PACIFIC study; conse
quently, severe relapse did not occur. Cooperation between radiation 
and medical oncologists, and adherence to radiotherapy standards and 
the PACIFIC study criteria is important for safe chemoradiotherapy and 
the safe completion of durvalumab consolidation therapy. 
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