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Abstract: Background: The optimal adjuvant strategy for completely resected stage I1IA-N2 non-small cell lung can-
cer (NSCLC) remains debated. While adjuvant chemotherapy (ACT) is standard, the added value of radiotherapy
(RT) - and the optimal modality of integration (concurrent [ACRT] vs. sequential [ACT+RT]) - are uncertain. This
study compared the long-term effectiveness of different adjuvant modalities. Methods: In this single-center retro-
spective cohort study, 247 patients with completely resected (RO) pathological stage I1IA-N2 NSCLC (2015-2020)
were categorized by treatment received: Observation (n=37), ACT (n=86), ACRT (n=53), or ACT+RT (n=71). Primary
endpoints were overall survival (OS) and disease-free survival (DFS). Multivariable Cox regression adjusted for key
confounders (e.g., N2 station number, extracapsular extension). Results: With median follow-up of 52.3 months,
multivariable analysis showed ACRT (HR=0.41, 95% CI: 0.26-0.64), ACT+RT (HR=0.49, 95% Cl: 0.32-0.75), and ACT
(HR=0.66, 95% CI: 0.44-0.99) were independently associated with improved OS versus Observation (all P<0.05).
For DFS, all active treatments were superior to Observation; ACRT showed a trend over ACT alone (HR=0.43 vs.
0.63). OS and DFS did not differ significantly between ACRT and ACT+RT. The ACRT group had the highest locore-
gional control (failure rate: 17.0% vs. 22.1-27.0% in others) but also the highest grade >3 toxicity (54.7%, primarily
radiation esophagitis/pneumonitis), while ACT+RT had lower toxicity (39.4%). Conclusion: For completely resected
stage IlIA-N2 NSCLC, adjuvant regimens incorporating radiotherapy (ACRT or ACT+RT) are associated with superior
survival outcomes compared to ACT alone or observation. The comparable efficacy but more favorable toxicity profile
of the sequential approach suggests it may be a viable option, particularly for patients at risk for additive toxicities.
These real-world discoveries provide a basis for the local systemic combined treatment of the high-risk population.
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Introduction cisplatin assessment (LACE), its absolute sur-
vival benefits are not great, and it can only

The best postoperative adjuvant plan for pa- increase the 5-year survival rate by about 5%

tients with [lIA-N2 non-small cell lung cancer
(NSCLC) who have been pathologically con-
firmed after complete resection is still a fierce
clinical debate [1-4]. The characteristics of this
subgroup of patients are that the risk of dis-
ease recurrence is very high, and the survival
rate has been very low in five years after sur-
gery, generally less than 30%. The mode of fail-
ure is a mixture of local regional recurrence and
distant metastasis. Although platinum-based
adjuvant chemotherapy (ACT) has been identi-
fied as a nursing standard based on important
trials and meta-analysis such as lung-assisted

[5, 6]. This highlights the natural shortcomings
of single systemic therapy to deal with micro-
metastatic diseases, and also shows the need
for a more effective comprehensive approach.

Due to the significant risk of local failure, the
study of the effect of postoperative radiothera-
py (PORT) has been very common for decades
[7]. Many early randomised controlled trials car-
ried out in the earlier era of radiation technolo-
gy produced many negative and even harmful
effects, mainly due to the decline in utilisation
due to excessive cardiopulmonary toxicity [8].
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However, the development of modern symphyt-
ic radiotherapy technology, such as three-di-
mensional symphymotherapy (3D-CRT), inten-
sity modulated radiotherapy (IMRT), etc., uses
more accurate targeting of high-risk areas to
protect the normal tissues of the heart, lungs
and oesophagus, which has once again ignited
people’s attention to PORT [9-11]. Therefore, at
present, there are different opinions on the
PORT of phase IlIA-N2 disease in clinical prac-
tice, and the conclusion is generally given after
discussion by multiple disciplines [12]. An
important problem is that there can be no
combination of radiotherapy and chemothera-
py alone. The two main methods are concurrent
adjuvant chemotherapy (ACRT), which is car-
ried out radiotherapy during chemotherapy,
and continuous chemotherapy (ACT+RT), that
is, another radiotherapy after the whole course
of chemotherapy. In the adjuvant environment,
there is very little advanced evidence of direct
comparison of the effect and toxicity of the two
integrated models [13]. In order to make up for
the above-mentioned lack of evidence, this
paper will use a retrospective research method
to compare the effects of various auxiliary
treatments in patients with complete resection
of non-small cell lung cancer in stage IlIA-N2.
The main purpose is to use patient data in the
clinical real world of the modern treatment era
to compare the survival of a single ACT with
two schemes containing radiotherapy, namely
ACRT and ACT+RT [14]. There are three aspects
of the key innovations and contributions of
this research. First, it can give a direct compari-
son and positive understanding of parallel and
sequential chemotherapy, and give the per-
spective of the comparative advantages and
risks of the two. Then there is the current obser-
vation group. Although it has a certain subjec-
tivity, it is a necessary control standard to eval-
uate the effectiveness of all active treatment
plans. Third, when using modern comorphic
radiotherapy technology for treatment, this
paper obtains timely and reliable real-world
data, which can support clinical decision-mak-
ing and promote the continuous improvement
of the application of combined model therapy
for high-risk people.

Materials and methods
Patient selection

This single-centre retrospective cohort study is
to systematically retrieve and sort out the clini-
cal data of all non-small cell lung cancer pa-
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tients who completed radical lung resection in
thoracic surgery in our hospital between Jan-
uary 2015 and December 2020. The inclusion
criteria were as follows: (1) postoperative path-
ological confirmation of NSCLC; (2) complete
anatomical lung resection (lobectomy, bilobec-
tomy, or pneumonectomy) combined with sys-
tematic mediastinal lymph node dissection; (3)
final pathological stage IlIA with N2 nodal sta-
tus (including single- or multi-station nodal
involvement) according to the 8th edition of the
TNM classification by the International Asso-
ciation for the Study of Lung Cancer; and (4)
achievement of microscopically negative mar-
gins (RO resection). Patients were excluded if
they met any of the following criteria: (1) receipt
of any neoadjuvant therapy (chemotherapy,
radiotherapy, or targeted therapy) prior to sur-
gery; (2) incomplete surgical resection (R1 or
R2 resection) or death within 30 days postop-
eratively; (3) history of or concurrent active
other malignancy; or (4) missing crucial clinical,
pathological, or follow-up data. The require-
ment for individual patient informed consent
was waived due to the retrospective nature of
the research. This study was approved by the
Ethics Committee of Xinxiang Central Hospital
Approval Number: 20260103.

Treatment grouping

Patients were categorized into four primary
cohorts for comparative effectiveness analysis
based on the first adjuvant treatment modality
actually received postoperatively: Group 1,
Observation, comprising patients who received
no postoperative adjuvant anti-cancer therapy;
Group 2, Adjuvant Chemotherapy (ACT), includ-
ing patients treated with platinum-based dou-
blet chemotherapy, typically for four cycles;
Group 3, Concurrent Adjuvant Chemoradiothe-
rapy (ACRT), defined as patients who received
radiotherapy concurrently with chemotherapy
cycles, with the initiation of both modalities
separated by no more than 30 days; and Group
4, Sequential Adjuvant Chemoradiotherapy
(ACT+RT), comprising patients who completed
the planned adjuvant chemotherapy first, fol-
lowed by adjuvant radiotherapy. All radiothera-
py was delivered using modern conformal tech-
niques (3D-CRT or IMRT) targeting high-risk
regions (e.g., the hilum, involved mediastinal
nodal stations, and ipsilateral supraclavicular
area), with a prescribed dose ranging from 45
to 54 Gy in fraction sizes of 1.8 to 2.0 Gy.

Am J Cancer Res 2026;16(4):1622-1634



Adjuvant therapy for IlIA-N2 NSCLC

According to the current clinical guidelines and
various information obtained during the treat-
ment process, the contents of chemotherapy
plan, cycle number and radiotherapy have been
determined. Radiotherapy is generally carried
out 4 to 6 weeks after surgery or after continu-
ous chemotherapy. The clinical target volume
(CTV) generally includes bronchial piles, ipsilat-
eral hilar and related mediastinal nodules, etc.,
and its expansion is 5 to 10 mm to create a
planned target volume (PTV).

Data collection

The data comes from various sources such as
electronic medical records, pathology reports,
radiotherapy planning systems and outpatient
follow-up records. The collected data is divided
into the following categories, namely (1) the
baseline characteristics are age, gender year,
whether there is a tobacco hobby, performance
level (ECOG score) and the combination of the
disease; (2) pathological and surgical informa-
tion includes the type of tumour, the degree of
differentiation, the size of the primary focus (pT
stage), whether there are information such as
which parts the nodules are involved (the num-
ber of N2 sites) and whether they are extended
outside the capsule, and the specific situation
during the operation is recorded; (3) the auxil-
iary treatment information includes the specific
chemotherapy scheme used (such as cisplatin
+ pemetide or carplatin + paclitaxel), the pla-
nned cycle and the number of actual cycles.
There are also reasons for reducing the dose or
changing the plan (such as excessive toxicity or
refusal of the patient to use it). Radiotherapy
technology (3D-CRT or IMRT), target volume
definition (TV) (Chapter Il description), total
dose, division, completion time, reason for
interruption or stop of administration (such as
toxicity, patient abandonment); toxicity is as-
sessed according to the fifth edition of CTCAE
standards, especially for blood toxicity, radioac-
tivity Evaluation of oesophagitis, radioactive
pneumonia and fatigue; the results of regular
imaging examination (CT/PET-CT), the date and
location of the first recurrence or metastasis of
the disease (local or distal foci), the date of
death and the cause of death. All survival data
has been updated until the designated follow-
up deadline of December 31, 2023.

Study endpoints

This study identified two main endpoints, na-
mely total survival rate and disease-free sur-
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vival rate. The total survival period refers to the
period of time from the start of therapeutic sur-
gery to death due to various circumstances.
During this period, there will be no change in
survival status, and there will be no change in
survival when survival is finally confirmed.
Disease-free survival refers to the period from
the date of surgery until the first recurrence of
the disease confirmed by radiology or patholo-
gy (local recurrence, regional node recurrence
or distant metastasis), or death for any reason.
The secondary endpoint is treatment-related
toxicity, which is evaluated and graded accord-
ing to the 5.0 version of the General Termino-
logy Standard for Adverse Events. The recur-
rence mode also includes the first treatment
failure, that is, local (around the primary focus),
regional (ipsilateral lung lobe or mediastinal
lymph node) or distant metastasis.

Statistical analysis

All statistical analyses are carried out using
SPSS Statistics 28.0 and R software (version
4.3.0). Classified variables are represented by
count and percentage (n%, %), and continuous
variables are represented by the quartile range
(IQR) and the median of the range. Use chi
square, Fisher precision, variance analysis or
Cruz-Carvalis to test the differences between
classified variables and continuous variables.
The total survival rate (OS) and disease-free
survival rate (DFS) of the main outcome indica-
tors are analysed by using Kaplan-Meier esti-
mates and the numerical rank test. The multi-
variate Cox proportional hazard model is used
to find independent predictors.

In order to make the data richer, three analyses
have been added on the original basis. 1) Group
analysis is the evaluation method used to test
the OS consistency of ACRT, ACT+RT and ACT
under different patient groups; 2) Use the fine
gray model to compare the cumulative occur-
rence of local areas and long-distance recur-
rences between groups; 3) In each active treat-
ment group, it will be completed The treatment
group is compared with those who have not
completed the functional treatment. The bidi-
rectional p value less than 0.05 is considered
significant.

Results
Patient baseline characteristics

According to the inclusion and exclusion crite-
ria, 328 patients who underwent surgery be-
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Kaplan-Meier Curves for Overall Survival
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Figure 1. Kaplan-Meier Curves for OS and DFS by treatment group.

tween January 2015 and December 2020 were
screened, of which 247 were eligible and in-
cluded in the final analysis. Patients were divid-
ed into four groups: observation (n=37, 15.0%),
adjuvant chemotherapy (ACT, n=86, 34.8%),
concurrent chemotherapy (ACRT, n=53, 21.5%)
and sequential chemotherapy (ACT+RT, n=71,
28.7%). The median age of the entire cohort
was 62 years (range: 38-78), and 65.2% were
male. The four groups were well-balanced with
no statistically significant differences in base-
line characteristics such as age, gender, smok-
ing history, ECOG performance status, histolo-
gy, and primary tumor pT stage (all P>0.05).
However, significant heterogeneity was obser-
ved among groups regarding a key pathological
prognostic factor - the characteristics of N2
nodal involvement (P<0.001). Specifically, the
proportion of patients with multi-station N2 dis-
ease was lower in the Observation and ACT
groups (24.3% and 29.1%, respectively) but
significantly higher in the ACRT and ACT+RT
groups (47.2% and 49.3%, respectively).
Furthermore, the prevalence of pathological
extracapsular extension was also higher in the
ACRT and ACT+RT groups compared to the oth-
ers (P=0.023). This reflects the clinical practice
trend where more intensive adjuvant regimens
incorporating radiotherapy were preferentially
selected for patients with features indicative of
a higher risk for locoregional recurrence, such
as multi-station involvement.
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Survival analysis results

The median follow-up time was 52.3 months
(range: 5.2-94.1 months). At the last follow-up,
151 deaths and 178 disease recurrence or
death events had occurred in the entire cohort.
The estimated 3-year overall survival and dis-
ease-free survival rates for the entire cohort
were 62.5% and 48.2%, respectively, with cor-
responding 5-year rates of 41.8% and 34.5%.

The median OS was not reached in the ACRT
group, 68.4 months (95% CI: 52.1-84.7) in the
ACT+RT group, 52.1 months (95% Cl: 41.3-
62.9) in the ACT group, and 37.5 months (95%
Cl: 28.4-46.6) in the Observation group. The
median DFS was 45.6 months (95% Cl: 32.8-
58.4) for ACRT, 40.2 months (95% Cl: 30.5-
49.9) for ACT+RT, 28.5 months (95% Cl: 21.4-
35.6) for ACT, and 18.1 months (95% Cl: 12.0-
24.2) for Observation (Figure 1).

To control for confounding effects from base-
line imbalances, particularly in N2 characteris-
tics, a multivariable Cox regression analysis
was performed (Table 2). After adjusting for
age, gender, pT stage, number of involved N2
stations, and extracapsular extension, the
results indicated that for overall survival, ACRT,
ACT+RT, and ACT were all independent protec-
tive factors compared to Observation, with
ACRT conferring the most significant benefit.

Am J Cancer Res 2026;16(4):1622-1634
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Table 1. Baseline patient and tumor characteristics

Characteristic (NT:;:?) Ob(s::ée;t)lon ACT (n=86) (:SS;) A(‘gI;E)T P-value
Demographics

Age, median (range), years 62(38-78) 65 (45-78) 63 (41-76) 61(38-75) 61(42-76) 0.152"

Male sex, n (%) 161 (65.2) 22 (59.5) 56 (65.1) 36 (67.9) 47 (66.2) 0.842

Smoking history, pack-years, median (IQR) 30 (15-45) 32(18-48) 30 (15-45) 28(12-42) 30(16-44) 0.687"

ECOG PS 0-1, n (%) 235(95.1) 34 (91.9) 82(95.3) 51(96.2) 68(95.8) 0.802

Pathology

Histology, n (%) 0.456
Adenocarcinoma 182 (73.7) 25 (67.6) 65 (75.6) 38(71.7) 54(76.1)

Squamous cell carcinoma 59 (23.9) 11 (29.7) 19 (22.1) 14 (26.4) 15(21.1)
Other 6(2.4) 1(2.7) 2(2.3) 1(1.9) 2(2.8)

pT stage, n (%) 0.721
T1 72(29.1) 9(24.3) 27 (31.4) 15(28.3) 21(29.6)

T2 121 (49.0) 20 (54.1) 39 (45.3) 28(52.8) 34(471.9)
T3 54 (21.9) 8(21.6) 20(23.3) 10(18.9) 16(22.5)
Nodal Status (N2)

Number of involved N2 stations, n (%) <0.001
Single-station 158 (64.0) 28 (75.7) 61(70.9) 28(52.8) 41(57.7)
Multi-station 89 (36.0) 9(24.3) 25(29.1) 25(47.2) 30(42.3)

Presence of Extracapsular Extension, n (%) 98 (39.7) 10 (27.0) 30 (34.9) 25 (47.2) 33(46.5) 0.023

Abbreviations: ACT, adjuvant chemotherapy; ACRT, concurrent adjuvant chemoradiotherapy; ACT+RT, sequential adjuvant chemoradiotherapy;
ECOG PS, Eastern Cooperative Oncology Group Performance Status; IQR, interquartile range. “P-value for age and pack-years calculated using
the Kruskal-Wallis test. All other P-values calculated using the Chi-square test or Fisher’s exact test, as appropriate. Bold P-values indicate statis-

tical significance (P<0.05).

Table 2. Multivariable Cox proportional hazards analysis for overall survival and disease-free survival

Overall Survival

Disease-Free Survival

Variable
HR (95% ClI) P-value HR (95% ClI) P-value

Age (per 10-year increase) 1.18 (0.97-1.44) 0.095 1.10(0.93-1.31) 0.262
Male (vs. Female) 1.22 (0.85-1.76) 0.279 1.15 (0.84-1.57) 0.384
pT Stage (vs. T1)

T2 1.35 (0.91-2.00) 0.137 1.30 (0.93-1.82) 0.122

T3 1.80 (1.15-2.83) 0.010 1.64 (1.12-2.41) 0.011
Multi-station N2 (vs. Single) 1.65 (1.20-2.26) 0.002 1.52 (1.16-2.00) 0.003
ECE Present (vs. Absent) 1.41 (1.03-1.94) 0.033 1.38 (1.05-1.81) 0.021
Treatment Group (vs. Observation)

ACT 0.66 (0.44-0.99) 0.043 0.63 (0.44-0.89) 0.009

ACT+RT 0.49 (0.32-0.75) 0.001 0.50 (0.35-0.71) <0.001

ACRT 0.41 (0.26-0.64) <0.001 0.43 (0.29-0.63) <0.001

Abbreviations: HR, hazard ratio; Cl, confidence interval; ECE, extracapsular extension. Bold P-values indicate statistical signifi-

cance (P<0.05).

For disease-free survival rate, all auxiliary treat-
ment groups are obviously better than observa-
tion, and the trend of ACRT is better than indi-
vidual ACT is more obvious. It should be noted
that after controlling the confounding factors,
the risk ratio of ACRT and ACT+RT is not statisti-
cally significant for OS or DFS.
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Subgroup analysis for overall survival

In order to investigate the differences in the
consistency of subset treatment effects of clini-
cally related patients, the forest diagram was
used to compare the effects of ACRT, ACT plus
RT and separate ACT on the overall survival

Am J Cancer Res 2026;16(4):1622-1634
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Figure 2. Subgroup analysis of overall survival benefit with radiotherapy-containing regimens.

rate. It can be seen from Figure 2 that in all
preset subgroups (age, gender, pT staging, his-
tology, etc.), it can be found that the scheme
including radiotherapy has survival advantag-
es. It is worth noting that in patients with multi-
station N2 involvement (HR of ACRT and ACT:
0.32, 95% CI 0.18-0.58) and extracapstic ex-
pansion (HR of ACRT and ACT: 0.35, 95% CI
0.20-0.62), the range of benefits seems to be
more Add more obvious. There is no significant
interaction between any subgroup variables,
that is, the treatment effect is consistent.

Patterns of recurrence and treatment toxicity

The recurrence mode of the treatment group is
obviously different. Local recurrence (tumour
bed and ipsilateral mediastinal node) is more
common in the observation group and ACT
group than in the radical treatment group. In
contrast, the group that received adjuvant
radiotherapy (ACRT and ACT+RT) significantly
reduced the local recurrence rate to about
10% (ACRT: 9.1%; ACT+RT: 11.7%). However,
distal metastasis is still the main way of failure
for the first time in all groups, and the propor-
tion is much higher in the group containing
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radiotherapy (ACRT 71.2%, ACT+RT 66.7%).
This may be due to the large number of high-
risk patients (multi-station N2) in this popula-
tion, and a new “competitive risk” has emerged
after improving local control. The observation
group (11.0%) had the lowest proportion of
patients without recurrence, and the ACRT
(19.7%) and ACT+RT (21.6%) group had the
highest.

Patterns of recurrence and treatment toxicity

The analysis results of treatment-related toxic-
ity show that what occurs is generally consis-
tent with the intensity of treatment. The ACRT
group (concomitant chemotherapy) had the
highest incidence of complications, accounting
for 54.7% of all patients, mainly caused by
radioactive oesophagitis (18.9%) and radioac-
tive pneumonia (15.1%). The incidence of
overall toxicity level >3 in the ACT+RT group
(sequential chemotherapy) was 39.4%, which
was significantly less than that of the ACRT
group. The toxicity of the ACT group (chemo-
therapy only) is mainly blood (19.8%). The
observation group had the lowest incidence of
adverse reactions of >3, which was mainly

Am J Cancer Res 2026;16(4):1622-1634
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Table 3. Patterns of first recurrence

Total (N=247)

Observation (n=37) ACT (n=86) ACRT (n=53) ACT+RT (n=71)

Pattern of First Recurrence n (%) n (%) n (%) n (%) n (%) P-value
Locoregional Only 38 (15.4) 8(21.6) 14 (16.3) 4 (7.5) 12 (16.9) 0.034
Distant Only 119 (48.2) 15 (40.5) 41 (47.7) 3(62.3) 30 (42.3)
Both Locoregional & Distant 21 (8.5) 2 (5.4) 5 (5.8) 5(9.4) 9 (12.7)
No Recurrence 69 (27.9) 12 (32.4) 26 (30.2) 1(20.8) 20 (28.2)
Locoregional Failure (Total) 59 (23.9) 10 (27.0) 19 (22.1) 9 (17.0) 21 (29.6) 0.103
Distant Failure (Total) 140 (56.7) 17 (45.9) 46 (53.5) 38 (71.7) 39 (54.9) 0.012
Table 4. Treatment-Related Adverse Events (Grade >3, CTCAE v5.0)
= i = =, = + =
Adverse Event Totaln(l(\f%)247) Observitl&r; (n=37) ACTn((r:%)86) ACRI Eg/\o) 53) ACT ri?{%r)] 71) Pvalue
Any Grade =3 Event 88 (35.6) 4 (10.8) 26 (30.2) 29 (54.7) 28 (39.4) <0.001
Hematologic Toxicity 43 (17.4) 0(0) 17 (19.8) 14 (26.4) 12 (16.9) 0.009
Neutropenia 35(14.2) 0(0) 14 (16.3) 12 (22.6) 9(12.7) 0.013
Thrombocytopenia 15 (6.1) 0(0) 5(5.8) 6(11.3) 4 (5.6) 0.103
Anemia 8(3.2) 0(0) 3(3.5) 3(5.7) 2(2.8) 0.534
Non-Hematologic Toxicity 58 (23.5) 4 (10.8) 12 (14.0) 23 (43.4) 9 (26.8) <0.001
Radiation Esophagitis 20(8.1) 0(0) 0(0) 10 (18.9) 7(9.9) <0.001
Radiation Pneumonitis 18 (7.3) 0(0) 0(0) 8(15.1) 5 (7.0) <0.001
Fatigue 25 (10.1) 2(5.4) 8(9.3) 7(13.2) 8(11.3) 0.632
Nausea/Vomiting 12 (4.9) 1(2.7) 4(4.7) 4 (7.5) 3(4.2) 0.751
Treatment-related Mortality 3(1.2) 0 (0) 1(1.2) 1(1.9) 1(1.4) 0.866

caused by general complications caused by
treatment. See Tables 3 and 4 for the specific
data.

In addition to the model of the first recurrence,
the competitive risk analysis of treating death
as a competitive event shows that in the group
with ACT (24.5%, 95% Cl: 17-33.6%) and obser-
vation (28.3%, 95% Cl: 16.5-42.1%) (Gray test
P<0.001). In comparison, the 5-year local
recurrence rate of ACRT (10.2%, 95% ClI: 4.5-
20.0%) and ACT+RT (12.8%, 95% CI: 7.1-21.4%)
group was significantly lower. This consolidates
the local control benefits of auxiliary radio-
therapy.

Treatment completion and survival

Considering the different toxicity, it was also
investigated whether there was a relationship
between the treatment completion rate and the
survival results. We define adequate treatment
as the ACT group receiving =3 cycles of chemo-
therapy, and the ACRT and ACT+RT groups both
received all prescribed radiotherapy doses plus
>3 cycles of chemotherapy. Under all active
treatment plans, the overall survival rate of
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patients who have completed full treatment is
much higher than that of patients who have not
completed treatment (ACT group, ACRT group,
ACT+RT group) (Figure 3).

Discussion

A retrospective study was conducted on 247
patients with type IIA and IlIB lung cancer, and
reliable clinical evidence of this complex dis-
ease was given. Our main conclusion is that
the program composed of radiotherapy com-
bined with isolated observation or auxiliary
chemotherapy (including ACRT and ACT plus
radiotherapy) is much better than single obser-
vation or additional radiotherapy, and has obvi-
ous advantages in terms of overall survival rate
and disease-free survival. Multivariate analysis
shows that ACRT and ACT+RT can be used as
independent favourable factors to improve 0S
and DFS. The therapeutic effect of the two is
comparable but better than single-drug chemo-
therapy [15-19]. The discovery is of great
clinical significance and supports the imple-
mentation of a more intensive local-system
combined treatment regimen for N2 patients
after surgery.
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Figure 3. Impact of treatment completion on survival outcomes within each treatment group. Kaplan-Meier curves
compare (A) overall survival and (B) disease-free survival between patients who completed an adequate treatment
course versus those who did not, stratified by treatment modality (ACT, ACRT, and ACT+RT).

Our research results interact with the existing
literature, and it adds new content to the exist-
ing literature. They provide new evidence for
the efficacy of assisted radiotherapy for N2 dis-
eases. The milestone adjuvant radiotherapy
trial in lung cancer surgery found that postop-
erative triple-degree symborous irradiation
after complete removal of patients with N2
could significantly improve the patient’s non-
recurrence survival, but did not have a positive
impact on the overall survival of patients. The
OS benefit observed in our study may be partly
explained by a critical distinction: our radiother-
apy groups received concurrent or sequential
chemotherapy, whereas only about half of the
patients in the Lung ART radiotherapy arm
received chemotherapy [21]. This suggests that
local radiotherapy alone may be insufficient to
overcome the risk of systemic micrometasta-
sis, and that the synergistic effect of effective
systemic therapy (chemotherapy) with local
radiotherapy might be crucial for achieving a
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survival advantage. This viewpoint is supported
by a previous meta-analysis [22], which hinted
at a potential greater survival benefit from adju-
vant chemoradiotherapy compared to radio-
therapy alone.

Regarding the comparison between concurrent
and sequential chemoradiotherapy modalities,
our study found no statistically significant dif-
ference in survival outcomes. This contrasts
with studies in unresectable locally advanced
NSCLC that established concurrent chemora-
diotherapy as the standard. A plausible expla-
nation lies in the different context of postopera-
tive adjuvant therapy. The goal is eradication of
micrometastatic disease, where the urgency
for maximum intensity may be less critical than
in the definitive setting for unresectable dis-
ease [23-25]. The sequential modality allows
for the completion of full-dose chemotherapy
cycles, ensuring the integrity of systemic treat-
ment, while potentially avoiding the negative
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Table 5. Cumulative incidence of recurrence and metastatic site distribution

Variable Observation (n=37) ACRT (n=53) ACT+RT (n=71) P-value
Cumulative Incidence at 5 Years, % (95% Cl)
Locoregional Recurrence 28.3(16.5-42.1) 24.5 (17.2-33.6) 10.2 (4.5-20.0) 12.8 (7.1-21.4) <0.001"
Distant Metastasis 45.9 (31.5-61.2) 53.5(43.4-63.1) 68.9 (56.1-79.2) 55.8 (44.8-66.2) 0.015"
Distribution of Distant Metastatic Sites' (n=17) (n=38) (n=39)
Brain, n (%) 6 (35.3) 14 (36.8) 14 (35.9) 0.999
Bone, n (%) 5(29.4) 12 (31.6) 12 (30.8) 0.999
Contralateral Lung/Pleura, n (%) 3(17.6) 5(13.2) 6 (15.4) 0.980
Liver, n (%) 1(5.9) 4 (10.5) 4 (10.3) 0.943
Adrenal Gland, n (%) 1(5.9) 2(5.3) 2(5.1) 0.999
Other/Unknown, n (%) 1(5.9) 1(2.6) 1(2.6) 0.903
Most Common Site Combination, n (%) Brain + Bone (2, 11.8) Brain + Bone (6, 13.0) Brain + Bone (4, 10.5) Brain + Bone (5, 12.8) 0.980

“P-values calculated using the Fine-Gray competing risks model. Distribution of distant metastatic sites was analyzed only in patients who experienced distant failure.
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impact on treatment completion caused by
increased severe toxicities from concurrent
therapy [26-30]. Our toxicity data confirmed
that the incidence of grade >3 radiation esoph-
agitis and pneumonitis was significantly higher
in the ACRT group than in the ACT+RT group.
Therefore, in the adjuvant setting, the sequen-
tial approach may offer a more favorable effi-
cacy-toxicity balance, particularly for patients
with marginally poorer performance status or
concerns about additive or synergistic toxi-
cities.

Interestingly, the ACRT group exhibited the hi-
ghest crude rate of distant metastasis (71.7%)
(Table 5). This seemingly counterintuitive dis-
covery was caused by multiple factors. It can
be seen from the figure above that the propor-
tion of patients with multi-station N2 disease
and other high-risk factors in this group is rela-
tively high, so it is more likely to have systemic
recurrence. Second, in terms of competitive
risk, the decrease in the number of local fail-
ures in the ACRT group may reflect ampler time
to observe when distant micrometastasis will
be discovered clinically, which is also called
“competitive risk” or “exposure” of remote dis-
eases. This shows that although improving
local control can be useful, it does not elimi-
nate the risk of high systemic, emphasising the
need to find a more effective way for systematic
treatment for this group of people.

This study has the following shortcomings. The
main defect is that its retrospective design has
inherent choice bias, as shown in Table 1.
Patients who received ACRT/ACT+RT have sig-
nificantly higher pathological characteristics
(multi-station N2, ECE). Although the existing
mixed factors are controlled by multivariate
Cox regression, unmeasured or unknown fac-
tors (such as detailed surgical quality and the
reason for treatment selection) cannot be
excluded, thus affecting the results. It can be
seen that large-scale, prospective randomised
controlled trials are necessary conditions for
testing the results of this study. In addition, the
observation group represents the real world,
but it is essentially heterogeneous. For various
reasons, the patients in this group have stop-
ped the intervention measures for auxiliary
treatment (poor recovery after surgery, slow
recovery of the condition, serious complica-
tions, patient refusal or clinicians consider low

1631

risk based on old experience). Due to its small
sample size and heterogeneity, it cannot be
compared with other groups, and even if statis-
tical adjustments are made, conclusions can
be drawn from direct comparison. Finally, a
major limitation is the lack of data on molecular
biomarkers. The state of the driving gene, such
as EGFR mutation, has not been analysed.
Today’s medicine is in an era of precision medi-
cine. In this era, these factors have become
one of the important factors that determine the
prognosis and prediction of patients, and will
obviously influence the differences between
treatment groups. The lack of this information
will limit our analysis and hinder the compara-
tive study of various auxiliary methods and the
discovery of whether their differences are relat-
ed to molecular subtypes. Future clinical re-
search will add these biomarkers to improve
patient selection and personalised auxiliary
treatment plans.

Conclusion

The results of the study show that the addition
of radiotherapy (concurrent or sequential) on
the basis of adjuvant chemotherapy can im-
prove the survival rate of patients with non-
small cell lung cancer in llIA and N2. Clinical
decision-making should rely on multidisciplin-
ary discussions to formulate selection plans
according to the characteristics of the individu-
al’s condition, including an overview of patho-
logical hazards, showing the status and the
tolerance of anti-toxic drugs. Future research
should focus on the comprehensive applica-
tion of new systemic drugs and carry out pro-
spective randomised controlled experiments to
determine the best combination drug scheme
and order of use.
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