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Abstract 

Background  No definite conclusion has yet to be reached for immunotherapy beyond progression(IBP) of first-
line immunotherapy as the second-line treatment for advanced NSCLC patients with negative driver genes. 
Therefore a retrospective study was conducted to evaluate the efficacy of IBP in this population and investigated 
whether the cycles best response and progressive mode of first-line immunotherapy could affect the results.

Patients and methods  The clinical data of patients with advanced NSCLC whose response was evaluated as pro-
gressive disease (PD) after receiving a PD-1/PD-L1 inhibitors as first-line therapy were retrospectively collected 
and the patients were assigned to the IBP and non-IBP groups. The overall survival (OS), progression-free survival (PFS) 
were evaluated between the two groups. The survival effects of cycles best response and progressive mode of first-
line immunotherapy were also evaluated.

Results  Between January 2019 and January 2022, a total of 121 patients was evaluated as PD after first-line immuno-
therapy in our institution; 53 (43.8%) patients were included in the IBP group and 68 (56.2%) patients were included 
in the non-IBP group. The OS and PFS were no significantly different between the two groups in whole population. 
Further analysis revealed the OS was prolonged with the prolongation of first-line medication cycle. The median OS 
was 15.4m (15.4 vs 10.8 p=0.047) 16.1m (16.1 vs 10.8 p=0.039), 16.3m (16.3 vs 10.9 p=0.029) for patients with ≥4, ≥6, 
≥8 cycles in first-line immunotherapy, respectively. The advantages of OS and PFS were also seen in the subgroup 
of PR (best response) and oligo progression of first-line immunotherapy.

Conclusions  The clinical outcomes of IBP were similar to those of non-IBP in patients with PD after first-line immnuo-
therapy in advanced NSCLC. But more cycles, PR as best response and oligo progression in first-line was benefit.
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Introduction
According to the Global Cancer Statistics 2020, lung 
cancer is remained the leading cause of cancer death [1]. 
Among them, patients with non–small-cell lung can-
cer (NSCLC) pathological type accounts for 85%, while 
the 5-year survival rate was less than 16% [2]. There-
fore, there is an urgent need for improving the survival 
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of patients with advanced non-small cell lung cancer 
(aNSCLC).

Starting from the clinical development of second-line 
monotherapy, Immune checkpoint inhibitors (ICIs), 
including anti-programmed cell death-1 (PD-1) and 
anti-programmed cell death ligand-1 (PD-L1) antibod-
ies, have contributed greatly to improving the survival 
rate to driver gene-negative aNSCLC patients, no mat-
ter in first-line or second-line therapy [2–8]. However, 
there is no definite conclusion has yet to be reached for 
whether ICIs benefit patients beyond progression (IBP) 
of first-line immunotherapy as the second-line treatment 
for aNSCLC patients. According to post-hoc analyses of 
Keynote 010 study, 14 patients were retreated with Pem-
brolizumab after PD and achieved an ORR of 42.9% and a 
DCR of 78.6% [9]. And 51% of atezolizumab-arm patients 
who developed PD in OAK study continued to receive 
atezolizumab as treatment beyond progression (TBP). 
OS in TBP group was longer than switched to non-pro-
tocol anti-cancer therapy and no follow-up anti-tumor 
treatment (12.7 months vs. 8.8 vs, 2.2 months) [10]. These 
studies suggested that re-receiving PD-1 inhibitors still a 
possible benefit when tumors progress.

In this context, we conducted this retrospectively 
study under to investigate the effective of IBP and non-
IBP treatment in aNSCLC patients. Furthermore, we 
evaluated whether the cycles, best response and progres-
sive mode of first-line immunotherapy could affect the 
results.

Materials and methods
Patients
We retrospectively screened the records of advanced 
NSCLC patients whose response was evaluated as pro-
gressive disease (PD) after receiving a PD-1/PD-L1 inhib-
itors as first-line therapy in Shandong Cancer Hospital 
and Institute (Jinan, Shandong, China) between January 
2019 and January 2022. The inclusion criteria were: (1) 
Eastern Cooperative Oncology Group performance sta-
tus (ECOG PS) score of 0-1; (2) NSCLC confirmed by 
pathological or cytologically diagnosis; (3) stage IV or 
recurrent disease according to the eighth edition of the 
TNM classification for lung cancer; (4) received at least 
two cycles of ICIs in first-line treatment; (5) confirmed 
PD after first-line therapy using radiological examina-
tions including chest computed tomography (CT), posi-
tron emission tomography (PET), magnetic resonance 
imaging (MRI), bone scan, ultrasound examination, 
or CT of the abdomen. The exclusion criteria were: (1) 
EGFR mutations or ALK/ROS1 rearrangements detected 
by amplification refractory mutation system polymerase 
chain reaction (ARMS-PCR) or next generation sequenc-
ing (NGS); (2) Patients with multiple primary tumors; 

(3) without progression or loss of follow-up in first-line 
therapy. Anonymized clinical data were collected from 
medical records, including gender, age, smoking sta-
tus, histological subtype, gene alteration status, PD-L1 
expression status, ECOG PS score, liver/brain metasta-
ses, best response to the first-line, progression mode of 
first-line, first/second-line therapy regimen.

Treatment
Patients who were treated with ICIs for more than 2 
cycles after PD were defined as IBP, while those who 
received ICI treatment for less than 2 cycles or discontin-
ued it due to the PD were defined as non-IBP.

Assessment of response
The response evaluation of tumors was based on the 
Response Evaluation Criteria in Solid Tumors (RECIST) 
version 1.1. evaluation was performed routinely every 
6–8 weeks after starting treatment with the PD-1/PD-L1 
inhibitor. Adverse events (AEs) were assessed according 
to the National Cancer Institute Common Terminology 
Criteria for Adverse Events (CTCAE) version 4.0. AEs 
that occurred during hospitalization were registered 
and graded by their attending doctor timely, while AEs 
that occurred outside the hospital were mainly based on 
patients’ initiative report. In our study, oligo progression 
was defined as ≤ 2 sites and ≤ 2 lesions of progression. 
Extensive progression was defined as≥ 3 sites and ≥ 3 
lesions of progression.

Endpoints
The primary study objective was overall survival (OS), 
defined as the time from the initiation of the post-
PD treatment to death from any cause. The secondary 
objectives were progression-free survival (PFS). PFS 
was defined as the time from the initiation of the post-
PD treatment to disease progression or death from any 
cause, whichever came first. The date of the last follow-
up was October 1,2022 and the follow-up rate was 92.6%.

Statistical analysis
All statistical analyses were performed using GraphPad 
Prism software version 8.0 (GraphPad Software, Inc., 
United States) and SPSS statistical software version 20.0 
(IBM Corp., United States). The comparisons of patients’ 
baseline characteristics, tumor response in the two 
groups were analyzed using the Chi-square test and Fish-
er’s exact test. Univariate survival analysis was performed 
using the Kaplan–Meier method. Multivariate survival 
analysis was performed by a Cox proportional hazards 
model to evaluate the independent prognostic factors 
associated with improved survival. The Kaplan–Meier 
method was used to calculate OS and PFS. The difference 
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in survival curves between the two groups was estimated 
by the log-rank test. Two-sided P values < 0.05 were con-
sidered statistically significant.

Results
Patients characteristics
Between January 2019 and January 2022, 319 patients 
received immunotherapy in our institution. 94 patients 
were excluded for without progression, and 69 patients 
were excluded for lost to follow up in first-line. 10 
patients were excluded for with other primary tumors, 
and 5 patients were excluded for with EGFR mutations in 
post-test. 141 aNSCLC patients was finally included due 
to treated with ICIs in second-line after immunotherapy 
PD in first-line. Then 20 patients were excluded for with 
<2 cycles IO+ChT treatment in first-line. As a result, a 
total of 121 patients who received PD-1/PD-L1 inhibi-
tor as the second-line or later therapy were enrolled in 
the study (Fig. 1). According to the therapeutic modality, 
there were 53 patients in the IBP group and 68 patients 
in the non-IBP group. The last follow-up time was Octo-
ber 1, 2022. 48 patients had died by the end of the fol-
low-up, and 73 patients were still alive. The median 
follow-up time was 5.6 months (range, 0.2– 29.0 months) 
for surviving patients and 13.1 months (range, 0.2–29.0 
months) for all patients. The baseline characteristics of 
all patients in both groups are shown in Table  1. There 
were no differences between the two groups in the dis-
tribution of most variables except for treatment features. 
The median age of the patients in the two groups was 62 
years, and the age range was 27 to 76 years. Fifty- three 

(43.8%) patients received IBP treatment, and 68 (56.2%) 
patients received non-IBP treatment. Eigthy-seven 
(71.9%) patients have adenocarcinoma pathology, 34 
(28.1%) patients have squamous pathology. Thirty-three 
(28.1%) patients had brain metastases, and 20 (16.5%) 
patients had liver metastases. Sixty-four (52.9%) patients 
had never smoked. Fifty-four patients underwent PD- 
L1 detection: 17 (14.0%) patients had a level <1%, 19 
(15.7%) patients had a level from 1 to 49%, and 18 (14.9%) 
patients had a level ≥ 50% (Table 1). The loss of follow-up 
rate was 7.4%.

Survival
The median PFS1 in the IBP group and non-IBP group 
in first-line therapy was 7.6 and 9.4 months, respectively. 
PFS1 was not significantly different between the two 
groups (p=0.103 Fig. 2). The median OS in the IBP group 
and non-IBP group was 14.1 and 10.8 months, and not 
statistically difference (p=0.063 Fig. 3A). The OS rates at 
1 year in the IBP group and non-IBP group were 37.7% 
and 13.2%, respectively. The median PFS was 8.7 months 
for the patients receiving IBP treatment and 4.1 months 
for those receiving non-IBP treatment in second-line 
therapy. The PFS was longer in the IBP group than in the 
non-IBP group (p < 0.001, Fig. 3B). Partial subgroup anal-
ysis of OS was in Fig. 3C.

In the subgroup of 109 patients with ≥4 cycles in first-
line immunotherapy, the OS and PFS were statistically 
different between the IBP group and non-IBP group 
(median OS: 15.4 vs. 10.8 months, respectively, p=0.047 
Fig.  4A; median PFS: 8.7 vs. 4.4 months, respectively, 

Fig. 1  Study diagram
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Table 1  Clinical features

Characteristic Total IBP non-IBP p

No. % No. %

Gender

  Male 86 38 71.7% 48 70.6%

  Female 35 15 28.3% 20 29.4% 0.894

Age

  <65 74 31 58.5% 43 63.2%

  ≥65 47 22 41.5% 25 36.8% 0.595

Smoker

  Yes 57 26 49.1% 31 45.6%

  No 64 27 50.9% 37 54.4% 0.705

Smoking pack-years

  0 64 27 50.9% 37 54.4%

  >0-10 11 5 9.4% 6 8.8%

  >10-20 10 4 7.5% 6 8.8%

  >20-30 15 8 15.1% 7 10.3%

  >30-40 8 3 6.0% 5 7.4%

  >40-50 5 2 3.8% 3 4.4%

  >50 8 4 7.5% 4 5.9%

Histology

  adenomatous 87 36 67.9% 51 75.0%

  squamous 34 17 32.1% 17 25.0% 0.390

Brain Meta

  Yes 34 16 30.2% 18 26.5%

  No 87 37 69.8% 50 73.5% 0.652

Liver Meta

  Yes 20 10 18.9% 10 14.7%

  No 101 43 81.1% 58 85.3% 0.541

PD-L1 status

  <1% 17 5 9.4% 12 17.6%

  1-49% 19 12 22.6% 7 10.3%

  ≥50% 18 12 22.6% 6 8.8%

  No examined 67 24 45.3% 43 63.2% 0.020

First-line cycles of immunotherapy

  <4 12 7 13.2% 5 7.4%

  4-7 42 17 32.1% 25 36.8%

  ≥8 67 29 54.7% 38 55.9% 0.542

Best response to first line

  PR 48 20 37.7% 28 41.2%

  SD 63 27 50.9% 36 52.9%

  PD 10 6 11.3% 4 5.9% 0.555

Progressive mode

  Oligo progression 57 26 49.1% 31 45.6%

  Extensive progression 64 27 50.9% 37 54.4% 0.705

Second-line therapy

  IO+ChT+A 20 20 37.7%

  IO+ChT 17 17 32.1%

  IO+A 14 34 26.4%

  IO 2 2 3.8%

  A+ChT 26 26 38.2%
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p<0.001, Fig. 4B). And in the subgroup of the 90 patients 
with ≥6 cycles in first-line immunotherapy, the OS and 
PFS were statistically different between the IBP group 
and non-IBP group (median OS: 16.1 vs. 10.8 months, 
respectively, p=0.039, Fig.  4C; median PFS: 8.7 vs. 4.7 
months, respectively, p=0.01, Fig. 4D). Then in the sub-
group of the 67 patients with ≥8 cycles in first-line 
immunotherapy, the OS and PFS were statistically differ-
ent between the IBP group and non-IBP group (median 
OS: 16.3 vs. 10.9 months, respectively, p=0.029, Fig. 4E; 
median PFS: 11.9 vs. 5.7 months, respectively, p=0.006, 
Fig. 4F).

In the subgroup of the 48 patients with PR as best 
response in first-line immunotherapy, the OS was differ-
ent between the IBP group and non-IBP group (median 
OS: 18.9 vs. 10.2 months, respectively, p=0.041, Fig. 5A). 
The PFS in the IBP group was longer than that in the 
non-IBP group (median PFS: 11.6 vs. 4.4 months, respec-
tively, p=0.023, Fig. 5B). The OS of the 63 patients with 
SD as best response in first-line immunotherapy was sim-
ilar between the IBP group and non-IBP group (median 

OS: 14.1 vs. 13.5 months, p=0.389, Fig. 5C). The PFS in 
the IBP group was longer than that in the non-IBP group 
(median PFS: 7.9 vs. 4.2 months, p=0.004, Fig. 5D).

The IBP group showed a longer OS (median OS: 16.3 
vs. 10.8 months, respectively, p=0.035, Fig. 6A) and PFS 
(median PFS: 9.4 vs. 4.0 months, respectively, p=0.002, 
Fig.  6B) than the non-IBP group for oligo progression 
subgroups. However, the OS (median OS: 13.1 vs. 13.5 
months, respectively, p= 0.626, Fig. 6C) were not differ-
ent between the two groups in the extensive progression 
subgroups. The PFS was longer in the IBP group than 
in the non-IBP group (median PFS: 6.7 vs. 4.4 months, 
respectively, p= 0.014, Fig. 6D).

Prognostic factors
The clinical characteristics of the patients were eval-
uated to determine their prognostic value for OS 
(Table  2). Univariate analysis indicated that age and 
cycles of first-line immunotherapy were associated 
with survival. Patients ≤65 (p=0.045) and first-line 
immunotherapy ≥8 cycles (p=0.046) had a better 

Table 1  (continued)

Characteristic Total IBP non-IBP p

No. % No. %

  A 7 7 10.3%

  ChT 15 135 22.1%

  Other therapy 20 20 29.4%

Fig. 2  IBP versus non-IBP in second-line treatment of PFS1 in advanced NSCLC patients. Abbreviations: PFS, progression-free survival
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OS. For PFS, univariate analysis revealed that histol-
ogy, liver meta and cycles of first-line immunotherapy 
were significant favorable prognostic factors (Table 3). 
Multivariate analysis revealed that the liver meta (p= 
0.007) was favorable prognostic factors for PFS.

Toxicites
The rate of adverse events(AEs) in two groups was listed 
in Table 4. The incidence of any grade AEs in IBP group 
and non-IBP group was 32.1% and 29.4%, respectively. 
The rate of grade≥3 adverse events was 7.5% in the IBP 

Fig. 3  IBP versus non-IBP in second-line treatment of OS (A) and PFS (B) in advanced NSCLC patients. Subgroup analysis of OS (C). Abbreviations: 
IBP, immunotherapy beyond progression; NSCLC, non-small-cell lung cancer; OS, overall survival
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Fig. 4  OS (A) and PFS (B) in patients with ≥4 cycles in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP. OS (C) and PFS (D) 
in patients with ≥6 cycles in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP. OS (C) and PFS (D) in patients with ≥8 cycles 
in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP
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group, compared to 5.9% in the non-IBP group. No 
patient died from AEs.

Discussion
The available retrospective studies showed inconsistent 
clinical results. According to Enomoto et al, no significant 
benefits were associated with continuation of nivolumab 
for advanced NSCLC patients [11]. And two small sample 
studies reported no benefit from similar ICI rechallenge 
[12, 13]. However, several studies showed benefit in IBP 
group. A real-world study of more than 4,000 aNSCLC 
patients from the USA showed IBP patients had a longer 
OS (11.5 vs. 5.1 months p< 0.001) in comparison to non-
IBP patients [14]. A multicenter study from Italy reported 
patients treated with nivolumab monotherapy as a sec-
ond or subsequent line received longer OS (17.8 vs. 3.7 
months p<0.0001) than not treated with nivolumab mon-
otherapy beyond progression (NTBP)15. And a study of 
125 aNSCLC patients by Ge et  al. reported longer OS 

(26.6 vs. 9.5 months p< 0.001) in the IBP group [16]. 
Another research by Tian et al. also reported longer OS 
(15.7 vs. 5.0 months p< 0.001) in the IBP group [17]. 
Overall, the role of immunotherapy with ICI TBP in 
patients with NSCLC remains incompletely elucidated. 
In our study, there was no statistical difference of OS 
between two groups but results showed longer OS of IBP 
group than non-IBP group (14.1m vs 10.8m p=0.063). 
And IBP significantly prolonged PFS (8.7m vs 4.1m 
p<0.001). Previous studies included patients with driver 
genes and IBP >2 lines of therapy in their inclusion may 
explain the gap with our study in OS. In addition, previ-
ous studies used immune monotherapy as an option for 
immune continuation therapy, yet our immune mono-
therapy accounts for only 1.7%. The duration of first-line 
immunotherapy has always been a controversial issue 
due to the special mechanism of immunotherapy. In our 
study univariate analysis of OS and PFS suggested that 
first-line immunotherapy over 8 cycles was a favorable 

Fig. 5  OS (A) and PFS (B) in patients with PR as best response in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP. OS (C) 
and PFS (D) in patients with SD as best response in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP
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Fig. 6  OS (A) and PFS (B) in patients with oligo progression in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP. OS (C) 
and PFS (D) in patients with extensive progrssion in first-line immunotherapy subgroup of aNSCLC between IBP and non-IBP

Table 2  Univariate and multivariate analysis of OS

Factors Univariate analysis of OS Multivariate analysis of OS
HR(95%CI) p HR(95%CI) p

Gender (male/female) 0.643(0.342-1.210) 0.71

Age (<65/≥65) 1.790(1.013-3.163) 0.045 1.656(0.931-2.946) 0.086

Smoking status (never/smoking) 1.470(0.826-2.617) 0.190

Histology(adenocarcinoma/squamous) 1.761(0.980-3.167) 0.059

Brain meta (no/yes) 1.016(0.544-1.897) 0.960

Liver meta (no/yes) 1.762(0.887-3.499) 0.106

First-line cycles of immunotherapy (<4/≥4) 0.610(0.255-1.460) 0.267

First-line cycles of immunotherapy (<6/≥6) 0.661(0.362-1.206) 0.177

First-line cycles of immunotherapy (<8/≥8) 0.558(0.314-0.989) 0.046 0.603(0.338-1.075) 0.086

Best response to first line(PR/SD+PD) 1.057(0.586-1.906) 0.854

Progressive mode(Oligo/Extensive) 1.013(0.573-1.791) 0.964
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factor. According to the subgroup of first-line immuno-
therapy cycles analysis the OS and PFS were statistically 
different between the IBP group and non-IBP group in 
patients with ≥4 cycles and ≥6 cycles in first-line immu-
notherapy. Consistent with univariate analysis, patients 
with ≥8 cycles in first-line immunotherapy received 
longer OS (16.3m) and PFS (10.9m) than ≥4 cycles 
and ≥6 cycles. Our forest maps also show this trend of 
longer first-line cycles availability and longer survival. Lu 
Shun et  al. presented their results about an exploratory 
research of response characteristics of the RATIONALE 

304 study at the 2022 Chinese Society of Clinical Oncol-
ogy (CSCO) meeting. Of 128 non-squamous NSCLC 
patients, 65 (50.8%) achieved first remission after 2 cycles 
40 (31.3%) after 4 cycles and 100% after > 4 cycles [18]. 
Among 76 responder patients in a retrospective study of 
262 patients (all cancer types) treated with an anti-PD-
L1 monotherapy in a phase 1 trial, the median time from 
therapy initiation to response was 2 months [19]. But 28 
responder patients responsed until 3 months later. Our 
study included patients treated with ≥2 cycles (about 2 
months) in first-line and results, while patients with ≥4 
cycles (about 3 months) received longer survival. And 
our results suggested that the longer first-line cycles the 
longer survival. Studies reported that the incidence of 
pseudoprogression in non-small cell lung cancer was 
about 5.4% [20]. And approximately 2.2% of patients 
assessed as progressing under traditional RECIST 1.1 cri-
teria had a CR or PR as measured by iRECIST(immune-
related RECIST) [21]. Different from RECIST 1.1, 
iRECIST defines the PD determined by RECIST 1.1 as 
immune unconfirmed progressive disease (iUPD), and 
re-evaluates after 4-8 weeks. Then the next evaluation 
confirms progress as immnue confirmed progressive dis-
ease (iCPD) or confirms as iCR, iPR, iSD for next assess-
ment [35]. Patients with ≥4 cycles of therapy may have 
overcome atypical responses such as pseudoprogression 
and are more likely to benefit from immunotherapy. The 
statistical difference of ≥4 cycles suggested that the first-
line immunization with 4 cycles before imaging efficacy 
assessment may be more consistent with the actual dis-
ease status of patients with antiimmunotherapy.

The effect of best response of initial immunotherapy on 
survival has been explored in studies. Ge et al’s findings 
showed that IBP patients had longer OS and PFS than 
non-IBP patients, whether in the subset of patients who 

Table 3  Univariate and multivariate analysis of PFS

Factors Univariate analysis of PFS Multivariate analysis of PFS
HR(95%CI) p HR(95%CI) p

Gender (male/female) 0.819(0.513-1.308) 0.403

Age (<65/≥65) 0.994(0.634-1.559) 0.980

Smoking status (never/smoking) 1.028(0.660-1.601) 0.903

Histology(adenocarcinoma/squamous) 1.622(1.015-2.591) 0.043 1.345(0.831-2.177) 0.228

Brain meta (no/yes) 1.103(0.684-1.778) 0.689

Liver meta (no/yes) 2.514(1.447-4.366) 0.001 2.186(1.242-3.844) 0.007

First-line cycles of immunotherapy (<4/≥4) 0.818(0.432-1.549) 0.538

First-line cycles of immunotherapy (<6/≥6) 0.640(0.396-1.036) 0.070

First-line cycles of immunotherapy (<8/≥8) 0.614(0.397-0.950) 0.029 0.701(0.448-1.097) 0.120

Best response to first line(PR/SD+PD) 1.348(0.851-2.137) 0.203

Progressive mode(Oligo/Extensive) 1.336(0.852-2.095) 0.206

Table 4  Incidence of AEs

Treatment-related AEs, n(%) IBP (n=53) Non-IBP (n=68)

Any grade 17(32.1%) 20(29.4%)

Decreased neutrophil 6(11.3%) 7(10.3%)

Diarrhea 1(1.9%) 2(2.9%)

Anemia 2(3.8%) 1(1.6%)

Vomiting 1(1.9%) 2(2.9%)

Fatigue 1(1.9%) 1(1.5%)

Pneumonitis 2(3.8%) 1(1.5%)

Increased aspartate aminotransferase 1(1.9%) 2(2.9%)

Hypothyroidism 1(1.9%) 1(1.5%)

Myocarditis 0(0%) 1(1.5%)

Rash 1(1.7%) 0(0%)

Hypolbuminemia 1(1.9%) 2(2.9%)

Grade≥3 4(7.5%) 4(5.9%)

Decreased neutrophil 2(3.8%) 3(4.4%)

Diarrhea 2(3.8%) 1(1.5%)

AEs leading to discontinuation 2(3.8%) 2(2.9%)

Diarrhea 1(1.9%) 0(0%)

Decreased neutrophil 1(1.9%) 2(2.9%)

AEs leading to death 0(0%) 0(0%)
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responded to the initial immunotherapy or in those who 
did not [16]. In a similar vein, Ricciuti et  al. observed a 
survival benefit for patients in the IBP group compared 
to non-IBP patients, independent of the best response to 
the initial immunotherapy, whether disease control or PD 
[15]. This was based on a subgroup analysis of IBP with 
nivolumab. Both studies included patients with multiple 
lines of IBP as well as a subgroup of patients with EGFR 
mutation. However, in previous studies, immunotherapy 
had a shorter OS in EGFR-positive patients and had an 
increased risk of interstitial pneumonia [2, 22, 23]. Inter-
estingly patients who had a positive response to earlier 
immunotherapy had greater survival benefit than those 
who had a negative response as best response. The mPFS 
of patients in (CR/PR) group verus (SD/PD) group was 
7.3m verus 4.3m (P<0.0001), and mOS of these patients 
was 22.8m verus 15.7m (P<0.0001). The ORR for patients 
who experienced the best response to the first round of 
ICI treatment—CR/PR/SD/PD was 100%, 6.7%, 10.1%, 
and 10.2%, respectively [17]. The same phenomenon 
was observed in melanoma [24, 25]. Our results showd 
IBP benefit in both OS (18.9 vs. 10.2 months, p=0.041) 
and PFS (11.6 vs. 4.4 months, p=0.023) in the PR as best 
response in first-line immunotherapy subgroup. Patients 
who responded well to prior immunotherapy received 
increased survival benefit from the second-line ICI-based 
treatment. Although the exact mechanism behind this 
finding is unclear, one possible explanation could be that 
patients who responded well to previous immunotherapy 
produced immune memory cells [26, 27], thereby rapidly 
rebuilding the immune system during the next round of 
immunotherapy.

The clinical concept of OPD (oligo progression disease) 
was first introduced in 2011 in order to differentiate the 
degree of progression to identify patients with potentially 
manageable progression [28]. OPD occurs after an initial 
response to systemic therapy and anatomically limited 
tumor progression in otherwise controllable. In previ-
ous studies, OPD mostly described aNSCLC with driver 
genes. The OPD rate of patients with targeted therapy 
was 33%-72% [29–31]. However, in the studies of immu-
notherapy, OPD rate of patients is reported to be lower 
as 10%-55.3% [32, 33]. Consistent with previous studies, 
the OPD rate in our study for first-line immunotherapy 
was 47.1% (57/121), slightly less than extensive progres-
sion. In addition, patients in the OPD subgroup achieved 
longer OS (16.3 vs 10.8 monthes p=0.035) and PFS (9.4 
vs 4.0 monthes p=0.002) with continued immunother-
apy after progression. The best management for OPD 
patients remains unclear cause lack of published pro-
spective data available. Previous studies suggest that the 
addition of local therapy and maintenance of the original 
systemic therapy regimen is feasible to regain control of 

disseminated tumors [32, 33]. They reported the benefit 
of adding local radiation therapy in combination with 
immunotherapy. Since only 23% (6/26) of patients in our 
IBP group added topical treatment, no further analysis 
was performed. Local radiation therapy can enhance the 
immunostimulatory effect and allow systemic therapy to 
continue by overcoming the few subclones that develop 
resistance [34] and is increasingly seen as a promising 
combination treatment strategy with ICIS. However, 
the optimal dose of radiation therapy to induce immune 
stimulation and the appropriate sequence of treatment 
(sequential or concurrent) were needed further prospec-
tive studies are needed to further elucidate.

Like all retrospective analyses, our study has limita-
tions. First, the small sample size affected the statistical 
power and may have led to selection and measurement 
bias. Despite adjustment by the Cox regression model, 
confounding factors may still have been present. Fur-
ther analysis with a larger sample size is necessary in the 
future. Due to the moderate sample size, we did not dif-
ferentiate and assess the efficacy of each treatment regi-
men in the combination group, and this issue requires 
more research. More potential influencing factors, such 
as smoking [36] and immunotherapy concomitant drugs 
[37], also need more detailed data for further study. And 
These results will need to be confirmed by prospective 
randomized studies in sizable populations.

Conclusion
In conclusion, the clinical outcomes of IBP were simi-
lar to those of non-IBP in patients with PD after first-
line immnuotherapy in advanced NSCLC. But IBP is an 
effective therapy options for patients who with ≥4 cycles 
immunotherapy PR as best response or oligoprogression 
in first-line. Our observations may provide direction for 
treatment options for patients after progression of first-
line immunotherapy. Larger trials are needed for further 
confirmation.

Abbreviations
NSCLC	� Non-small cell lung cancer;
ICI	� Immune checkpoint inhibitor
IBP	� Immunotherapy beyond progression
PD-1	� Anti-programmed cell death-1
PD-L1	� Anti-programmed cell death ligand-1
PD	� Progressive disease
CT	� Chest computed tomography
PET	� Positron emission tomography
MRI	� Magnetic resonance imaging
RECIST	� Response Evaluation Criteria in Solid Tumors
AEs	� Adverse events
CTCAE	� Common Terminology Criteria for Adverse Events
OS	� Overall survival
PFS	� Progression-free survival

Acknowledgements
Not applicable.



Page 12 of 13Wang et al. BMC Cancer          (2024) 24:569 

Authors’ contributions
Min Wang and Xuquan Jing contributed equally to this work. YLS: Conception 
and design，MW and XQJ: analysis and interpretation of data, drafting the 
manuscript, FHC and SQL: data acquisition.  All authors read and approved the 
final manuscript.

Funding
This work was supported by CSCO-Pilot Cancer Research Fund [grant number: 
Y-2019AZZD-0352].

Availability of data and materials
The datasets used and/or analysed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
This study was approved by the institutional review board of Shandong 
Cancer Hospital and Institute and was performed in accordance with the 
Declaration of Helsinki. The informed consent was obtained from all patients 
or their legal guardians.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 9 January 2024   Accepted: 26 April 2024

References
	1.	 Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 2020: GLOBOCAN 

Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 
Countries. CA Cancer J Clin. 2021;71(3):209–49. https://​doi.​org/​10.​3322/​
caac.​21660.

	2.	 Herbst RS, Baas P, Kim DW, et al. Pembrolizumab versus docetaxel for 
previously treated, PD-L1-positive, advanced non-small-cell lung cancer 
(KEYNOTE-010): a randomised controlled trial. Lancet (London, England). 
2016;387(10027):1540–50. https://​doi.​org/​10.​1016/​S0140-​6736(15)​
01281-7.

	3.	 Brahmer J, Reckamp KL, Baas P, et al. Nivolumab versus Docetaxel in 
Advanced Squamous-Cell Non-Small-Cell Lung Cancer. N Engl J Med. 
2015;373(2):123–35. https://​doi.​org/​10.​1056/​NEJMo​a1504​627.

	4.	 Borghaei H, Paz-Ares L, Horn L, et al. Nivolumab versus Docetaxel in 
Advanced Nonsquamous Non-Small-Cell Lung Cancer. N Engl J Med. 
2015;373(17):1627–39. https://​doi.​org/​10.​1056/​NEJMo​a1507​643.

	5.	 Rodriguez-Abreu D, Powell SF, Hochmair MJ, et al. Pemetrexed plus 
platinum with or without pembrolizumab in patients with previously 
untreated metastatic nonsquamous NSCLC: protocol-specified final 
analysis from KEYNOTE-189. Ann Oncol. 2021;32(7):881–95. https://​doi.​
org/​10.​1016/j.​annonc.​2021.​04.​008.

	6.	 Paz-Ares L, Vicente D, Tafreshi A, et al. A Randomized, Placebo-Controlled 
Trial of Pembrolizumab Plus Chemotherapy in Patients With Metastatic 
Squamous NSCLC: Protocol-Specified Final Analysis of KEYNOTE-407. J 
Thorac Oncol. 2020;15(10):1657–69. https://​doi.​org/​10.​1016/j.​jtho.​2020.​
06.​015.

	7.	 Yang Y, Sun J, Wang Z, et al. Updated Overall Survival Data and Predictive 
Biomarkers of Sintilimab Plus Pemetrexed and Platinum as First-Line 
Treatment for Locally Advanced or Metastatic Nonsquamous NSCLC 
in the Phase 3 ORIENT-11 Study. J Thorac Oncol. 2021;16(12):2109–20. 
https://​doi.​org/​10.​1016/j.​jtho.​2021.​07.​015.

	8.	 Zhou C, Wu L, Fan Y, et al. Sintilimab Plus Platinum and Gemcitabine 
as First-Line Treatment for Advanced or Metastatic Squamous NSCLC: 
Results From a Randomized, Double-Blind, Phase 3 Trial (ORIENT-12). J 

Thorac Oncol. 2021;16(9):1501–11. https://​doi.​org/​10.​1016/j.​jtho.​2021.​04.​
011.

	9.	 Herbst RS, Garon EB, Kim DW, et al. Long-Term Outcomes and Retreat-
ment Among Patients With Previously Treated, Programmed Death-
Ligand 1-Positive, Advanced Non-Small-Cell Lung Cancer in the 
KEYNOTE-010 Study. J Clin Oncol. 2020;38(14):1580–90. https://​doi.​org/​
10.​1200/​JCO.​19.​02446.

	10.	 Gandara DR, von Pawel J, Mazieres J, et al. Atezolizumab Treatment 
Beyond Progression in Advanced NSCLC: Results From the Randomized, 
Phase III OAK Study. J Thorac Oncol. 2018;13(12):1906–18. https://​doi.​org/​
10.​1016/j.​jtho.​2018.​08.​2027.

	11.	 Enomoto T, Tamiya A, Matsumoto K, et al. Nivolumab treatment beyond 
progressive disease in advanced non-small cell lung cancer. Clin Transl 
Oncol. 2021;23(3):582–90. https://​doi.​org/​10.​1007/​s12094-​020-​02452-1.

	12.	 Fujita K, Uchida N, Yamamoto Y, et al. Retreatment With Anti-PD-L1 Anti-
body in Advanced Non-small Cell Lung Cancer Previously Treated With 
Anti-PD-1 Antibodies. Anticancer Res. 2019;39(7):3917–21. https://​doi.​
org/​10.​21873/​antic​anres.​13543.

	13.	 Watanabe H, Kubo T, Ninomiya K, et al. The effect and safety of immune 
checkpoint inhibitor rechallenge in non-small cell lung cancer. Jpn J Clin 
Oncol. 2019;49(8):762–5. https://​doi.​org/​10.​1093/​jjco/​hyz066.

	14.	 Stinchcombe TE, Miksad RA, Gossai A, Griffith SD, Torres AZ. Real-
World Outcomes for Advanced Non-Small Cell Lung Cancer Patients 
Treated With a PD-L1 Inhibitor Beyond Progression. Clin Lung Cancer. 
2020;21(5)::389–394 e3. https://​doi.​org/​10.​1016/j.​cllc.​2020.​04.​008.

	15.	 Ricciuti B, Genova C, Bassanelli M, et al. Safety and Efficacy of Nivolumab 
in Patients With Advanced Non-small-cell Lung Cancer Treated Beyond 
Progression. Clin Lung Cancer. 2019;20(3):178–185 e2. https://​doi.​org/​10.​
1016/j.​cllc.​2019.​02.​001.

	16.	 Ge X, Zhang Z, Zhang S, et al. Immunotherapy beyond progression in 
patients with advanced non-small cell lung cancer. Transl Lung Cancer 
Res. 2020;9(6):2391–400. https://​doi.​org/​10.​21037/​tlcr-​20-​1252.

	17.	 Tian T, Yu M, Yu Y, et al. Immune checkpoint inhibitor (ICI)-based treat-
ment beyond progression with prior immunotherapy in patients with 
stage IV non-small cell lung cancer: a retrospective study. Transl Lung 
Cancer Res. 2022;11(6):1027–37. https://​doi.​org/​10.​21037/​tlcr-​22-​376.

	18.	 Lu S, et al. CSCO. 2022.
	19.	 Gauci ML, Lanoy E, Champiat S, et al. Long-Term Survival in Patients 

Responding to Anti-PD-1/PD-L1 Therapy and Disease Outcome upon 
Treatment Discontinuation. Clin Cancer Res. 2019;25(3):946–56. https://​
doi.​org/​10.​1158/​1078-​0432.​CCR-​18-​0793.

	20.	 Manitz J, D’Angelo SP, Apolo AB, et al. omparison of tumor assessments 
using RECIST 1.1 and irRECIST, and association with overall survival. 
J Immunother Cancer. 2022;10(2):e003302. https://​doi.​org/​10.​1136/​
jitc-​2021-​003302.

	21.	 Tazdait M, Mezquita L, Lahmar J, et al. Patterns of responses in metastatic 
NSCLC during PD-1 or PDL-1 inhibitor therapy: Comparison of RECIST 1.1, 
irRECIST and iRECIST criteria. Eur J Cancer. 2018;88:38–47. https://​doi.​org/​
10.​1016/j.​ejca.​2017.​10.​017.

	22.	 Rittmeyer A, Barlesi F, Waterkamp D, et al. Atezolizumab versus docetaxel 
in patients with previously treated non-small-cell lung cancer (OAK): 
a phase 3, open-label, multicentre randomised controlled trial. Lancet 
(London, England). 2017;389(10066):255–65. https://​doi.​org/​10.​1016/​
S0140-​6736(16)​32517-X.

	23.	 Oxnard GR, Yang JC, Yu H, et al. TATTON: a multi-arm, phase Ib trial of 
osimertinib combined with selumetinib, savolitinib, or durvalumab in 
EGFR-mutant lung cancer. Ann Oncol. 2020;31(4):507–16. https://​doi.​org/​
10.​1016/j.​annonc.​2020.​01.​013.

	24.	 Nomura M, Otsuka A, Kondo T, et al. Efficacy and safety of retreatment 
with nivolumab in metastatic melanoma patients previously treated with 
nivolumab. Cancer Chemother Pharmacol. 2017;80(5):999–1004. https://​
doi.​org/​10.​1007/​s00280-​017-​3444-0.

	25.	 Betof Warner A, Palmer JS, Shoushtari AN, et al. Long-Term Outcomes and 
Responses to Retreatment in Patients With Melanoma Treated With PD-1 
Blockade. J Clin Oncol. 2020;38(15):1655–63. https://​doi.​org/​10.​1200/​JCO.​
19.​01464.

	26.	 Brahmer JR, Drake CG, Wollner I, et al. Phase I study of single-agent 
anti-programmed death-1 (MDX-1106) in refractory solid tumors: safety, 
clinical activity, pharmacodynamics, and immunologic correlates. J Clin 
Oncol. 2010;28(19):3167–75. https://​doi.​org/​10.​1200/​JCO.​2009.​26.​7609.

https://doi.org/10.3322/caac.21660
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/S0140-6736(15)01281-7
https://doi.org/10.1016/S0140-6736(15)01281-7
https://doi.org/10.1056/NEJMoa1504627
https://doi.org/10.1056/NEJMoa1507643
https://doi.org/10.1016/j.annonc.2021.04.008
https://doi.org/10.1016/j.annonc.2021.04.008
https://doi.org/10.1016/j.jtho.2020.06.015
https://doi.org/10.1016/j.jtho.2020.06.015
https://doi.org/10.1016/j.jtho.2021.07.015
https://doi.org/10.1016/j.jtho.2021.04.011
https://doi.org/10.1016/j.jtho.2021.04.011
https://doi.org/10.1200/JCO.19.02446
https://doi.org/10.1200/JCO.19.02446
https://doi.org/10.1016/j.jtho.2018.08.2027
https://doi.org/10.1016/j.jtho.2018.08.2027
https://doi.org/10.1007/s12094-020-02452-1
https://doi.org/10.21873/anticanres.13543
https://doi.org/10.21873/anticanres.13543
https://doi.org/10.1093/jjco/hyz066
https://doi.org/10.1016/j.cllc.2020.04.008
https://doi.org/10.1016/j.cllc.2019.02.001
https://doi.org/10.1016/j.cllc.2019.02.001
https://doi.org/10.21037/tlcr-20-1252
https://doi.org/10.21037/tlcr-22-376
https://doi.org/10.1158/1078-0432.CCR-18-0793
https://doi.org/10.1158/1078-0432.CCR-18-0793
https://doi.org/10.1136/jitc-2021-003302
https://doi.org/10.1136/jitc-2021-003302
https://doi.org/10.1016/j.ejca.2017.10.017
https://doi.org/10.1016/j.ejca.2017.10.017
https://doi.org/10.1016/S0140-6736(16)32517-X
https://doi.org/10.1016/S0140-6736(16)32517-X
https://doi.org/10.1016/j.annonc.2020.01.013
https://doi.org/10.1016/j.annonc.2020.01.013
https://doi.org/10.1007/s00280-017-3444-0
https://doi.org/10.1007/s00280-017-3444-0
https://doi.org/10.1200/JCO.19.01464
https://doi.org/10.1200/JCO.19.01464
https://doi.org/10.1200/JCO.2009.26.7609


Page 13 of 13Wang et al. BMC Cancer          (2024) 24:569 	

	27.	 Giaj Levra M, Cotte FE, Corre R, et al. Immunotherapy rechallenge after 
nivolumab treatment in advanced non-small cell lung cancer in the real-
world setting: A national data base analysis. Lung Cancer. 2020;140:99–
106. https://​doi.​org/​10.​1016/j.​lungc​an.​2019.​12.​017.

	28.	 Weichselbaum RR, Hellman S. Oligometastases revisited. Nat Rev Clin 
Oncol. 2011;8(6):378–82. https://​doi.​org/​10.​1038/​nrcli​nonc.​2011.​44.

	29.	 Yu HA, Sima CS, Huang J, et al. Local therapy with continued EGFR 
tyrosine kinase inhibitor therapy as a treatment strategy in EGFR-mutant 
advanced lung cancers that have developed acquired resistance to EGFR 
tyrosine kinase inhibitors. J Thorac Oncol. 2013;8(3):346–51. https://​doi.​
org/​10.​1097/​JTO.​0b013​e3182​7e1f83.

	30.	 Weickhardt AJ, Scheier B, Burke JM, et al. Local ablative therapy of oligo-
progressive disease prolongs disease control by tyrosine kinase inhibitors 
in oncogene-addicted non-small-cell lung cancer. J Thorac Oncol. 
2012;7(12):1807–14. https://​doi.​org/​10.​1097/​JTO.​0b013​e3182​745948.

	31.	 Schmid S, Klingbiel D, Aeppli S, et al. Patterns of progression on osimer-
tinib in EGFR T790M positive NSCLC: A Swiss cohort study. Lung Cancer. 
2019;130:149–55. https://​doi.​org/​10.​1016/j.​lungc​an.​2019.​02.​020.

	32.	 Rheinheimer S, Heussel CP, Mayer P, et al. Oligoprogressive Non-Small-Cell 
Lung Cancer under Treatment with PD-(L)1 Inhibitors. Cancers (Basel). 
2020;12(4):1046. https://​doi.​org/​10.​3390/​cance​rs120​41046.

	33.	 Xu Y, Li H, Fan Y. Progression Patterns, Treatment, and Prognosis Beyond 
Resistance of Responders to Immunotherapy in Advanced Non-Small Cell 
Lung Cancer. Front Oncol. 2021;11:642883. https://​doi.​org/​10.​3389/​fonc.​
2021.​642883.

	34.	 McLaughlin M, Patin EC, Pedersen M, et al. Inflammatory microenviron-
ment remodelling by tumour cells after radiotherapy. Nat Rev Cancer. 
2020;20(4):203–17. https://​doi.​org/​10.​1038/​s41568-​020-​0246-1.

	35.	 Seymour L, Bogaerts J, Perrone A, et al. iRECIST: guidelines for response 
criteria for use in trials testing immunotherapeutics. Lancet Oncol. 
2017;18(3):e143–52. https://​doi.​org/​10.​1016/​S1470-​2045(17)​30074-8. 
published correction appears in Lancet Oncol. 2019 May;20(5):e242.

	36.	 Pezzuto A, Citarella F, Croghan I, Tonini G. The effects of cigarette smoking 
extracts on cell cycle and tumor spread: novel evidence. Future Sci OA. 
2019;5(5):FSO394. https://​doi.​org/​10.​2144/​fsoa-​2019-​0017. Published 
2019 May 3.

	37.	 Rossi G, Pezzuto A, Sini C, et al. Concomitant medications during immune 
checkpoint blockage in cancer patients: Novel insights in this emerging 
clinical scenario. Crit Rev Oncol Hematol. 2019;142:26–34. https://​doi.​org/​
10.​1016/j.​critr​evonc.​2019.​07.​005.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1016/j.lungcan.2019.12.017
https://doi.org/10.1038/nrclinonc.2011.44
https://doi.org/10.1097/JTO.0b013e31827e1f83
https://doi.org/10.1097/JTO.0b013e31827e1f83
https://doi.org/10.1097/JTO.0b013e3182745948
https://doi.org/10.1016/j.lungcan.2019.02.020
https://doi.org/10.3390/cancers12041046
https://doi.org/10.3389/fonc.2021.642883
https://doi.org/10.3389/fonc.2021.642883
https://doi.org/10.1038/s41568-020-0246-1
https://doi.org/10.1016/S1470-2045(17)30074-8
https://doi.org/10.2144/fsoa-2019-0017
https://doi.org/10.1016/j.critrevonc.2019.07.005
https://doi.org/10.1016/j.critrevonc.2019.07.005

	Immune checkpoint inhibitor (ICI)-based treatment beyond progression with prior immunotherapy in patients with driver-gene negative advanced non-small cell lung cancer
	Abstract 
	Background 
	Patients and methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Patients
	Treatment
	Assessment of response
	Endpoints
	Statistical analysis

	Results
	Patients characteristics
	Survival
	Prognostic factors
	Toxicites

	Discussion
	Conclusion
	Acknowledgements
	References


