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Abstract. Neoadjuvant chemoimmunotherapy followed by 
surgery markedly improves outcomes in patients with stage III 
unresectable non-small cell lung cancer (NSCLC). However, 
the efficacy and safety of continuing concurrent chemoradio-
therapy (cCRT) followed by immunotherapy consolidation 
in patients who experience failure of neoadjuvant treatment 
remain unclear. The present real-world study included patients 
who received cCRT and consolidation immunotherapy after 
failure of neoadjuvant chemoimmunotherapy at The Second 
Affiliated Hospital of Nanchang University, Nanchang, China, 
between May 2018 and August 2024. The primary endpoint was 
progression-free survival (PFS), and the secondary endpoints 
were treatment-related adverse events and overall survival 
(OS). PFS time among patients who experienced neoadjuvant 
treatment failure was compared with that of patients with unre-
sectable stage III NSCLC treated with the PACIFIC regimen 
at the same center. A total of 67 patients were included. The 
median PFS time was 26.0 months (95% CI, 17.8-39.0), with 
1-, 2- and 3-year OS rates of 92.5, 79.1 and 77.6%, respectively. 
The incidence of immune-related adverse events was 34.33% 
and radiation-related adverse events occurred in 63.2% of 
patients. Grade  ≥3 immunotherapy-related pneumonitis 
occurred in 5.97% of cases and radiation-related pneumonitis 
occurred in 4.48%. Comparison with 30 patients previously 
treated with the PACIFIC regimen showed no significant 

difference in PFS (HR, 1.155; 95% CI, 0.657-2.032; P=0.615). 
Notably, treatment-related adverse events were frequent, with 
bone marrow suppression observed in 86.57% of cases. In 
conclusion, induction immunotherapy combined with chemo-
therapy followed by cCRT and immunotherapy consolidation 
appears effective and safe for patients with stage III NSCLC 
who have failed neoadjuvant chemoimmunotherapy.

Introduction

Stage III non-small cell lung cancer (NSCLC), a subgroup 
characterized by substantial heterogeneity, accounts for 
20-25% of all NSCLC cases (1-4). Patients are typically catego-
rized as having resectable, unresectable or partially resectable 
disease after neoadjuvant treatment (5). A multidisciplinary 
team (MDT) approach is recommended for treatment decision-
making (6). Neoadjuvant chemoimmunotherapy has emerged 
as a promising strategy for patients with initially unresectable, 
locally advanced NSCLC. Previous studies have demon-
strated that neoadjuvant chemoimmunotherapy improves the 
pathological response rate in patients undergoing surgery 
for stage  III NSCLC  (7-9). Furthermore, the CheckMate 
816 and NeoTORCH trials demonstrated that neoadjuvant 
chemoimmunotherapy notably improved clinical outcomes 
in surgically treated patients  (10,11). However, 10-33% of 
patients did not proceed to surgical intervention after neoad-
juvant therapy (7-9). For patients who do not undergo surgery 
following neoadjuvant chemoimmunotherapy, the efficacy and 
safety of consolidation immune checkpoint inhibitors (ICIs) 
after concurrent chemoradiotherapy (cCRT) remain uncertain.

Immunotherapy and radiotherapy may exhibit synergistic 
antitumor effects but can also increase toxicity (12,13). The 
toxicities and adverse effects associated with cCRT after 
chemoimmunotherapy remain a concern. The PACIFIC 
regimen, which combines cCRT with durvalumab consoli-
dation, markedly improves prognosis and has become the 
standard treatment strategy for patients with unresectable 
stage III NSCLC (14-16). However, the PACIFIC-2 trial found 
that administering durvalumab during cCRT did not confer 
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significant survival benefits compared with a placebo, and the 
CheckMate-73L trial reported that adding nivolumab did not 
improve progression-free survival (PFS) (17,18). These findings 
may be related to premature T-cell exhaustion and cumulative 
toxicity (19,20). Nevertheless, the 5-year follow-up results of the 
KEYNOTE-799 trial indicated that pembrolizumab combined 
with cCRT provides durable antitumor activity in patients with 
unresectable, locally advanced stage III NSCLC and maintains 
a manageable safety profile (21). In addition, real-world studies 
have also demonstrated similar inconsistencies, suggesting 
that optimization strategies for induction immunotherapy 
require further investigation (22,23). Therefore, for patients 
who experience failure of neoadjuvant chemoimmunotherapy, 
the efficacy and safety of radical cCRT following combined 
immunochemotherapy remain controversial.

In the present study, a retrospective analysis was 
conducted to evaluate the efficacy and safety of cCRT 
followed by immunotherapy consolidation in patients with 
stage  III NSCLC who experienced failure of neoadjuvant 
chemoimmunotherapy.

Patients and methods

Patients and study design. The present retrospective study 
included patients who received first-line immunotherapy 
at The Second Affiliated Hospital of Nanchang University, 
Nanchang, China, between May 2018 and August 2024. The 
inclusion criteria were as follows: i) Age ≥18 years; ii) histo-
logically confirmed stage III NSCLC; and iii) receipt of cCRT. 
The exclusion criteria were as follows: i) Presence of other 
active malignancy; ii) prior surgical resection for lung cancer; 
iii) incomplete radiotherapy course; iv) loss to follow-up during 
first-line immunotherapy; and v) receipt of consolidation ICIs 
only. To contextualize the efficacy of the study interven-
tion, a retrospective comparator cohort of 30 patients was 
identified. These patients had initially unresectable stage III 
NSCLC and were treated strictly according to the standard 
PACIFIC regimen at the same institution between March 
2017 and December 2023. Key differences from the primary 
cohort were: i) Patients received definitive cCRT without 
any prior induction immunotherapy; and ii)  consolidation 
immunotherapy utilized programmed death-ligand 1 (PD-L1) 
inhibitors. The same inclusion/exclusion criteria otherwise 
applied. According to the Response Evaluation Criteria in 
Solid Tumors (RECIST) version 1.1 (24), neoadjuvant failure 
was defined as disease progression after neoadjuvant treat-
ment or, following MDT discussion, the tumor failure to 
shrink sufficiently to allow surgical resection. This study was 
approved by the Institutional Review Board of the Second 
Affiliated Hospital of Nanchang University.

Treatment strategy. All patients in this study received two to 
four cycles of induction immunotherapy with PD-1 inhibitors in 
combination with chemotherapy. All patients received the same 
baseline dose of chemotherapy. For patients with non-squa-
mous cell carcinoma, pemetrexed combined with carboplatin 
is the common treatment regimen. The dose of pemetrexed is 
500 mg/m², and the carboplatin dosage is administered at an 
area under the curve (AUC) of 5, once/3 weeks. For patients 
with squamous cell carcinoma, the treatment regimen usually 

involves paclitaxel or albumin-bound paclitaxel combined 
with carboplatin. The administration regimen of paclitaxel was 
175 mg/m², administered once every three weeks. Albumin-
bound paclitaxel also follows a 21-day cycle. During each 
cycle, three doses are administered on the first day, the eighth 
day, and the fifteenth day, with each dose being 100 mg/m². The 
administration scheme and dosage of carboplatin are the same 
as those for non-squamous cell carcinoma patients. Patients 
who were unable to undergo or declined surgery subsequently 
received cCRT. Radiotherapy was administered using inten-
sity-modulated radiation therapy. Most patients received a total 
dose of 60 Gy in 30 fractions, whereas 3 patients underwent an 
escalated regimen of 70 Gy delivered as 40 Gy in 20 fractions 
plus 30 Gy in 10 fractions. In the PACIFIC cohort, 2 patients 
used the same escalating dose regimen, while the remaining 
patients received irradiation with a total dose of 60 Gy. The 
concurrent chemotherapy regimen was as follows: For non-
squamous carcinoma, pemetrexed combined with a platinum 
agent every 3 weeks; and for squamous carcinoma, paclitaxel 
+ platinum agent administered weekly. For patients with non-
epithelial carcinoma, the administration regimen was the same 
as that of induction chemotherapy. Patients with squamous cell 
carcinoma received weekly administration regimen of pacli-
taxel + carboplatin. The paclitaxel dose was 50 mg/m² and 
carboplatin at an AUC of 2. All patients received consolidation 
immunotherapy for up to 2 years or until the occurrence of 
intolerable adverse events or disease progression.

Data collection. Baseline demographic and treatment data 
were extracted from electronic medical records, including sex, 
age, Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (25), smoking history, cancer stage, pathological 
subtype of NSCLC, PD-L1 expression level, radiotherapy dose 
and volume, and the types and grades of treatment-related 
toxicity. Tumor staging was performed according to the eighth 
edition of the American Joint Committee on Cancer (AJCC) 
TNM classification system (26). Adverse events were graded 
based on the Common Terminology Criteria for Adverse 
Events version 5.0 (27), and treatment efficacy was evaluated 
using RECIST version 1.1.

Statistical analysis. Kaplan-Meier curves were used to analyze 
survival outcomes for the neoadjuvant immunotherapy and 
consolidation immunotherapy groups. The primary endpoint 
was PFS, and the secondary endpoints were treatment-related 
adverse events and overall survival (OS). PFS was defined 
as the time from treatment initiation to tumor progression or 
death from any cause, and OS was defined as the time from 
treatment initiation to death from any cause or the last follow-
up. The log-rank test was used to compare survival differences 
between groups. Missing data were treated as separate 
categorical variables in the analysis. As this was a single-arm, 
retrospective real-world study, no prospective hypothesis-
driven sample size calculation was performed.

In the univariate analysis, the Cox proportional hazards 
regression model was used to identify factors significantly 
associated with survival, including sex, age, ECOG perfor-
mance status, smoking history, cancer stage, pathological 
subtype of NSCLC, PD-L1 expression level, and the types 
and grades of treatment-related toxicities. All variables were 
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analyzed as either continuous or categorical, as appropriate. 
Variables with a P-value <0.20 in the univariate analysis 
were included in the multivariate regression model. Results 
are expressed as hazard ratios (HRs) with corresponding 
95% confidence intervals (CIs). All statistical analyses were 
performed using R software version 4.4.0 (R Foundation for 
Statistical Computing), and two-sided P<0.05 was considered 
to indicate a statistically significant difference.

Results

Patient characteristics. A total of 67  patients with unre-
sectable stage  III NSCLC who experienced neoadjuvant 
immunotherapy failure were included in the present study 
(Fig. 1). Baseline demographic and clinical characteristics 
are summarized in Table  I. The median age was 65 years 
[interquartile range (IQR), 58-69 years]. There were 3 women 
(4.48%) and 64 men (95.52%). Most had an ECOS PS of 1, 
and more patients had a score of 2 than 0. Squamous cell 

carcinoma accounted for 73.13% of cases, and non-squamous 
cell carcinoma for 26.87%. According to the eighth edition 
of the AJCC staging system, 11  patients (16.42%) had 
stage  IIIA, 47 (70.15%) had stage  IIIB and nine (13.43%) 
had stage IIIC disease. PD-L1 expression ≥1% was detected 
in 44.78% of patients. The treatment regimen primarily 
consisted of platinum-based doublet chemotherapy combined 
with ICIs as induction therapy, followed by concurrent or 
sequential chemoradiotherapy and subsequent consolidation 
immunotherapy. In the PACIFIC regimen cohort, the median 
age was 63 years (IQR, 57-70 years), with 24 males (80.00%) 
and 6  women (20.00%). The majority of patients had an 
ECOG performance status of 0 or 1. In terms of histology, 
squamous cell carcinoma accounted for 53.33% (16/30) and 
non-squamous cell carcinoma for 46.67% (14/30) of cases. 
Disease staging according to the AJCC staging 8th edition 
was as follows: 6 patients (20.00%) with stage IIIA, 19 patients 
(63.33%) with stage IIIB and five patients (16.67%) with IIIC. 
PD-L1 expression was ≥1% in 36.67% of patients. All patients 

Figure 1. Flowchart of patient selection. NSCLC, non-small cell lung cancer; cCRT, concurrent chemoradiotherapy; ICIs, immune checkpoint inhibitors.
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received platinum-based doublet chemotherapy concurrent 
with radiotherapy, followed by consolidation immunotherapy 
with a PD-L1 inhibitor.

Survival outcomes. At a median follow-up of 19.4 months, 
38 patients (56.72%) had disease progression, and 20 patients 
(29.85%) had died at the data cutoff (data not shown). The 
PACIFIC regimen remains the standard treatment for patients 
with unresectable stage III NSCLC. To evaluate the efficacy 
of consolidation immunotherapy following cCRT after failure 
of neoadjuvant chemoimmunotherapy, PFS was compared 

between patients in this study and previously treated patients 
at The Second Affiliated Hospital of Nanchang University 
who received the PACIFIC regimen. The median PFS time 
was 26.0 months (95% CI, 17.8-39.0) in the induction plus 
consolidation ICI group (Fig. 2A), compared with 22.1 months 
(95% CI, 11.7-not reached) in the consolidation ICI-only 
group. No statistically significant difference was observed 
between the two groups (HR, 1.155; 95% CI, 0.657-2.032; log-
rank P=0.615; Fig. 2B). The 1-, 2- and 3-year OS rates were 
92.5, 79.1 and 77.6%, respectively. The median OS time was 
not reached (Fig. 2C).

Table I. Baseline characteristics of patients (n=97).

Variable	 Induction + consolidation ICIs (n=67)	 Consolidation ICIs (n=30)

Median age (Q1-Q3), years	 65.00 (58.00-69.00)	 63.00 (57.00-70.00)
Sex, n (%)		
  Male	 64 (95.52)	 24 (80.00)
  Female	 3 (4.48)	 6 (20.00)
ECOG PS, n (%)		
  0	 4 (5.97)	 2 (6.67)
  1	 56 (83.58)	 20 (66.67)
  2	 7 (10.45)	 8 (26.67)
Smoking history, n (%)		
  No	 9 (13.43)	 6 (20.00)
  Yes	 58 (86.57)	 24 (80.00)
T stage, n (%)		
  T1	 6 (8.96)	 2 (6.67)
  T2	 19 (28.36)	 9 (30.00)
  T3	 24 (35.82)	 10 (33.33)
  T4	 18 (26.87)	 9 (30.00)
N stage, n (%)		
  N0	 2 (2.99)	 0 (0.00)
  N1	 3 (4.48)	 2 (6.67)
  N2	 41 (61.19)	 20 (66.67)
  N3	 21 (31.34)	 8 (26.67)
Overall stage, n (%)		
  IIIA	 11 (16.42)	 6 (20.00)
  IIIB	 47 (70.15)	 19 (63.33%)
  IIIC	 9 (13.43)	 5 (16.67%)
Pathological type, n (%)		
  Non-squamous cell carcinoma	 18 (26.87)	 14 (46.47)
  Squamous cell carcinoma	 49 (73.13)	 16 (53.33)
PD-L1 expression, n (%)		
  NA	 17 (25.37)	 19 (63.33)
  <1	 20 (29.85)	 0 (0.00)
  1-50	 11 (16.42)	 8 (26.67)
  >50	 19 (28.36)	 3 (10.00)
Median PTV dose (range), Gy	 60 (60-70)	 60 (60-70)
Median PTV (Q1-Q3)	 206.28 (114.28-327.07)	 49.09 (34.54-76.42)

Missing data (e.g., ‘N/A’) were included in the analysis where applicable. ECOG PS, Eastern Cooperative Oncology Group performance status; 
PD-L1, programmed death-ligand 1; PTV, planning target volume; Gy, gray.
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Safety profiles. Treatment-related adverse events are summa-
rized in Table  II. The overall incidence of bone marrow 
suppression was 86.57%, including the reduction of white 
blood cells, granulocytes, as well as the decrease in red 
blood cells and platelets. Leukopenia occurred in 50 patients 
(74.63%). Granulocytopenia was reported in 67.17% of 
patients, thrombocytopenia in 40.3% and erythropenia 
in 68.66%. Immune-related adverse events (irAEs) were 
observed in 23 patients (34.33%), and radiation-related adverse 
events (rrAEs) in 43 patients (64.18%). IrAEs included Pruritus 
(itching), Immune-related pneumonitis, Hepatic dysfunction, 
Hypothyroidism, Cognitive impairment, Colitis and Fatigue. 
RrAE include Radiation esophagitis, Radiation pneumonitis 
and Radiodermatitis. Grade ≥3 pneumonitis associated with 
immunotherapy and radiotherapy occurred in 4 cases (5.97%) 
and three cases (4.48%), respectively. No unexpected safety 
signals were detected.

Prognostic factors. In the multivariate analysis, grade ≥3 
granulocytopenia was identified as a significant prognostic 
factor, with an HR of 3.78 (95% CI, 1.23-11.62; P=0.020). 
Grade ≥3 erythropenia was also significantly associated with 
poorer PFS, with an HR of 5.70 (95% CI, 1.58-20.59; P=0.008), 
indicating a strong relationship between severe hemato-
logical toxicity and unfavorable PFS. Conversely, grade 1-2 

thrombocytopenia was significantly associated with improved 
PFS, with an HR of 0.20 (95% CI, 0.06-0.67; P=0.009). Other 
factors analyzed were not significant predictors of PFS in the 
multivariate model (Table III).

Discussion

The present study evaluated the efficacy and safety of consoli-
dation immunotherapy following cCRT in patients with 
unresectable stage  III NSCLC who experienced treatment 
failure after neoadjuvant chemoimmunotherapy. The median 
PFS time was 26.0 months. When compared with 30 patients 
treated according to the PACIFIC regimen, no significant 
difference in PFS time was observed (HR, 1.155; 95% CI, 
0.657-2.032; P=0.615). Additionally, the overall safety profile 
was manageable. To the best of our knowledge, this study 
represents the first real-world analysis of clinical outcomes 
and safety in patients with unresectable stage III NSCLC who 
experienced failure of neoadjuvant chemoimmunotherapy.

Patients who successfully undergo conversion therapy 
can achieve significantly improved prognoses after 
surgery (28-30). The present results indicated that there was 
no significant difference in prognosis between patients who 
experienced failure of conversion therapy and those who 
received standard treatment. However, multiple studies have 

Figure 2. Kaplan-Meier curves of PFS. (A) PFS in the induction + consolidation ICIs cohort. (B) Comparison of PFS between the Induction plus consolidation 
ICIs and the Consolidation ICIs. (C) OS in the Induction plus consolidation ICIs cohort. PFS, progression-free survival; HR, hazard ratio; CI, confidence 
interval; ICI, immune checkpoint inhibitors.
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reported differing findings regarding the optimal timing 
of immunotherapy intervention. According to research by 
Yang et al (22), induction combined with consolidation therapy 
using ICIs significantly reduced the risk of distant metastasis 
compared with consolidation immunotherapy alone, with 
trends toward a greater benefit observed in patients <65 years 
and those with N3 disease (22). Another study reported that, 
among patients with unresectable stage III disease, neoad-
juvant chemoradiotherapy combined with immunotherapy 
achieved better outcomes than consolidation immunotherapy 
with fewer treatment cycles (23). The phase II clinical trial 
KEYNOTE-799 further demonstrated the potential benefits 
of early immunotherapy intervention  (21). In Cohort A, 
which included both patients with squamous and non-squa-
mous disease, the median PFS time was 29.0 months (95% 
CI, 16.6-48.5), while the median OS time was 35.6 months 
(95% CI, 26.1-44.2). By contrast, Cohort B, which included 
only patients with non-squamous disease, had a median PFS 
time of 45.3 months (95% CI, 17.9-not reached) and a median 
OS time of 56.7 months (95% CI, 41.1-not reached)  (21). 
The discrepancy between the present findings and those of 
the aforementioned studies may be attributed to the distinct 
characteristics of the present study population. Whereas the 
previous studies included all patients with stage III NSCLC, 
the present study focused on patients who experienced 
failure of neoadjuvant chemoimmunotherapy, a group likely 
to have a higher tumor burden and more aggressive disease 
biology. Furthermore, patients in the present study received 
two to four cycles of combined chemoimmunotherapy 
before cCRT, whereas in the KEYNOTE-799 trial  (21), 
cCRT combined with immunotherapy was initiated after a 
single cycle of chemoimmunotherapy. This earlier initiation 
may have led to T cell exhaustion, potentially influencing 
both treatment efficacy and safety outcomes. Radiotherapy 
induces the expression of chronic type  I interferons and 

interferon-stimulated genes, upregulates PD-L1 and indole-
amine 2,3-dioxygenase, an essential enzyme involved in 
tumor proliferation and immune suppression, on the tumor 
surface, enhances the activity of immunosuppressive cells, 
and ultimately leads to lymphocyte depletion and exhaustion 
of immune effector cells (31). This process may represent 
a key potential mechanism underlying the poor clinical 
response observed in some patients during the subsequent 
immune maintenance phase. Furthermore, the KEYNOTE-
799 study  (21) demonstrated that enhanced immune 
activation resulted in longer survival outcomes among 
patients with non-squamous cell carcinoma. However, in the 
present cohort, a higher proportion of patients had squamous 
cell carcinoma (73.13%), which may partially explain the 
shorter median PFS time compared with that reported in 
the KEYNOTE-799 trial (21). Several other studies support 
this interpretation, indicating that histological subtype is 
an important modulatory factor influencing the therapeutic 
efficacy of treatment in stage III NSCLC (32,33).

A high proportion of the patients included in the present 
study exhibited squamous cell carcinoma and were male. 
This population distribution is closely associated with the 
epidemiological characteristics of lung cancer in China 
and with the specific inclusion criteria of the present study. 
First, smoking is the principal risk factor for lung cancer 
in China, and squamous cell carcinoma is strongly corre-
lated with tobacco exposure (34). Second, previous research 
has reported a high prevalence of stage III squamous cell 
carcinoma (35). While earlier large-scale Chinese studies 
have documented a clear male predominance in squamous 
cell carcinoma (36), emerging evidence reveals a significant 
rise in female incidence and a shifting epidemiological 
landscape  (37). The present cohort composition, with its 
predominance of male patients, mirrors the historical 
distribution pattern of this disease in China. Given that 
male patients continue to constitute a major proportion of 
the squamous cell carcinoma population, the present results 
maintain clinical relevance for this subgroup. Nevertheless, 
this population imbalance may limit the generalizability of 
the study findings. Future prospective, multicenter studies 
should aim to recruit a more balanced patient population to 
validate and extend these results.

Regarding treatment-related adverse events, although the 
overall incidence was 95.52%, the incidence of chemotherapy-
related bone marrow suppression reached 86.57%. While 
some studies have suggested that combining chemotherapy 
with immunotherapy may increase the risk of bone marrow 
suppression  (38-40), additional clinical data are required 
to confirm this association. The incidence of adverse events 
related to immunotherapy and radiotherapy in the present 
study was higher than that reported in the PACIFIC trial (41), 
but comparable to the findings of the KEYNOTE-799 trial (21). 
This difference may be attributed to the synergistic interaction 
between radiotherapy and immunotherapy, which can result in 
additive tissue damage. Nevertheless, the overall safety profile 
remained manageable. Notably, univariate analysis revealed 
a positive trend between irAEs and rrAEs and prolonged 
PFS time, although this did not reach statistical significance. 
This finding provides further support for a synergistic effect 
between radiotherapy and immunotherapy.

Table II. Treatment-related adverse events (n=67).

	 Grade <3,	 Grade ≥3,
Adverse event	 n (%)	  n (%)

Any 	 64 (95.52)	 38 (56.72)
Leukopenia	 34 (50.75)	 16 (23.88)
Granulocytopenia	 30 (44.78)	 15 (22.39)
Thrombocytopenia	 20 (29.85)	 7 (10.45)
Erythropenia	 36 (53.73)	 10 (14.93)
Erythema	 4 (5.97)	 1 (1.49)
Pruritus (itching)	 1 (1.49)	 0 (0.0)
Immune-related pneumonitis	 5 (7.46)	 4 (5.97)
Hepatic dysfunction	 1 (1.49)	 2 (2.99)
Hypothyroidism	 2 (2.99)	 2 (2.99)
Cognitive impairment	 0 (0.0)	 2 (2.99)
Colitis	 0 (0.0)	 1 (1.49)
Fatigue	 1 (1.49)	 0 (0.0)
Radiation esophagitis	 29 (43.28)	 5 (7.46)
Radiation pneumonitis	 8 (11.94)	 3 (4.48)
Radiodermatitis	 2 (2.99)	 0 (0.0)
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Table III. Univariate and multivariate analyses of prognostic factors for progression-free survival.

Variables	 P-value	 HR (95% CI)	 P-value	 HR (95% CI)

Age	 0.462	 0.98 (0.94-1.03)		
Sex				  
  Female		  1.00 (Reference)		
  Male	 0.745	 1.27 (0.30-5.36)		
ECOG PS				  
  0		  1.00 (Reference)		
  1	 0.755	 1.26 (0.30-5.29)		
  2	 0.471	 1.88 (0.34-10.50)		
Smoking status				  
  Never		  1.00 (Reference)		
  Smoker	 0.357	 1.64 (0.57-4.71)		
Stage at diagnosis				  
  IIIA		  1.00 (Reference)		
  IIIB	 0.239	 1.88 (0.66-5.42)		
  IIIC	 0.405	 1.72 (0.48-6.12)		
Histology				  
  NSCC		  1.00 (Reference)		
  SCC	 0.506	 1.28 (0.61-2.69)		
PD-L1 expression				  
  Negative		  1.00 (Reference)		
  1-49%	 0.494	 1.35 (0.57-3.20)		
  ≥50%	 0.365	 0.54 (0.15-2.03)		
  N/A	 0.696	 0.84 (0.35-2.02)		
Leukopenia				  
  No		  1.00 (Reference)		
  Grade 1-2	 0.614	 0.81 (0.36-1.83)		
  Grade ≥3	 0.245	 1.69 (0.70-4.11)		
Granulocytopenia				  
  No		  1.00 (Reference)		  1.00 (Reference)
  Grade 1-2	 0.875	 0.94 (0.43-2.07)	 0.629	 1.23 (0.52-2.91)
  Grade ≥3	 0.103	 1.99 (0.87-4.53)	 0.020a	 3.78 (1.23-11.62)
Thrombocytopenia				  
  No		  1.00 (Reference)		  1.00 (Reference)
  Grade 1-2	 0.172	 0.58 (0.27-1.27)	 0.009a	 0.20 (0.06-0.67)
  Grade ≥3	 0.399	 1.52 (0.57-4.02)	 0.332	 0.51 (0.13-1.97)
Erythropenia				  
  No		  1.00 (Reference)		  1.00 (Reference)
  Grade 1-2	 0.184	 1.74 (0.77-3.93)	 0.460	 1.39 (0.58-3.34)
  Grade ≥3	 0.058	 2.69 (0.97-7.47)	 0.008a	 5.70 (1.58-20.59)
irAE				  
  No		  1.00 (Reference)		
  Grade 1-2	 0.377	 0.67 (0.27-1.64)		
  Grade ≥3	 0.460	 0.71 (0.29-1.75)		
rrAE				  
  No		  1.00 (Reference)		  1.00 (Reference)
  Grade 1-2	 0.721	 0.88 (0.43-1.79)	 0.495	 0.76 (0.35-1.66)
  Grade ≥3	 0.169	 0.52 (0.20-1.32)	 0.545	 0.72 (0.25-2.06)

aP<0.05. HR, hazard ratio; CI, confidence interval; SCC, squamous cell carcinoma; NSCC, non-SCC; irAE, immune-related adverse event; 
rrAE, radiation-related adverse event; ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, programmed death-
ligand 1.
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Based on clinical data and relevant literature, factors 
with a P-value <0.20 in the univariate analysis may also 
influence prognosis (42). Therefore, variables with a P-value 
<0.20 were included in the multivariate regression model. 
The multivariate analysis demonstrated a strong association 
between grade ≥3 granulocytopenia and erythropenia and 
poorer PFS. Severe bone marrow suppression may affect 
clinical outcomes by altering drug dosage, shortening treat-
ment duration and increasing susceptibility to infection. 
Furthermore, a reduction in granulocytes can weaken innate 
immunity, whereas anemia exacerbates hypoxia within the 
tumor microenvironment and impairs the efficacy of anti-
tumor therapy (43,44). These findings suggest that severe 
treatment-related toxicities may adversely affect therapeutic 
effectiveness and highlight the need to develop alternative 
treatment strategies for patients experiencing severe adverse 
events to improve prognosis. Notably, grade 1-2 thrombo-
cytopenia was significantly associated with prolonged PFS 
in the present study, possibly reflecting the role of platelets 
in modulating the tumor microenvironment and promoting 
tumor cell survival and proliferation (45).

The present study has several limitations. As a single-
center retrospective analysis, it is inherently subject to bias. 
First, differences exist between the patient cohorts. The study 
population consisted of patients with stage III disease who did 
not undergo surgery after neoadjuvant chemoimmunotherapy, 
whereas the PACIFIC cohort included patients with initially 
unresectable stage III disease who received definitive cCRT 
followed by consolidation immunotherapy. Second, temporal 
variations in clinical practice may have introduced era bias. 
The treatment periods of the two cohorts spanned several years, 
during which advances occurred in radiotherapy techniques, 
supportive care and the management of immune-related 
adverse events. Additionally, the KEYNOTE-799 study (21) 
demonstrated survival differences between squamous and 
non-squamous cell carcinoma. Due to the limited sample 
size, subgroup analysis to evaluate prognostic differences 
among histological subtypes was not feasible in the present 
study. Future large-scale, prospective, multicenter studies are 
warranted to validate these findings and to better identify 
prognostic factors and therapeutic targets for this high-risk 
population.

In conclusion, the present study evaluated the prognosis 
and safety of patients with unresectable stage III NSCLC who 
experienced failure of neoadjuvant chemoimmunotherapy. The 
results indicate that their prognosis was comparable to that 
of patients receiving standard treatment, with a manageable 
safety profile. Therefore, neoadjuvant chemoimmunotherapy 
may represent a promising therapeutic approach for newly 
diagnosed, unresectable stage III NSCLC, offering efficacy 
and safety comparable to standard treatment regardless of 
conversion therapy outcome.
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