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Background: Chemotherapy combined with immunotherapy or anti-vascular
therapy is both recommended by guidelines for first-line treatment of lung
adenocarcinoma. However, no head-to-head clinical trial has ever compared
which strategy is the optimal choice. This real-world retrospective study was
done to compare the efficacy and treatment-related adverse events of
immunotherapy and bevacizumab in combination with chemotherapy.

Patients and methods: From January 2018 to March 2021, we retrospectively
collected 276 patients with advanced lung adenocarcinoma managed with
chemotherapy combined with bevacizumab or PD-1 inhibitors at our center.
Among them, 139 patients were treated with chemotherapy combined with
bevacizumab, while 137 patients were treated with chemotherapy combined
with PD-1 inhibitors. After receiving four cycles of combination therapy, all
patients received maintenance therapy until disease progression. Progression-
free survival (PFS), overall response rate (ORR), overall survival (OS), disease control
rate (DCR), and adverse events (AE) were analyzed between the two groups.

Results: Compared to patients who received anti-vascular therapy, patients
who underwent immunotherapy achieved better PFS (7.3 months vs. 10
months, p = 0.002) while ORR (40.9% vs. 51.1%, p = 0.093), as well as OS (18
months vs. 24 months, p = 0.060), had no statistical difference between the
two groups. In the PD-L1-negative population, there was no statistical
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difference in PFS and OS between the two groups. (8.0 months VS. 6.0 months,
p = 0.738; and 19 months vs. 13 months, p = 0.274). In the PD-L1-positive
population, there was a significant benefit in PFS in the population receiving
immunotherapy (7.0 months vs. 10.0 months, p = 0.009). Proteinuria and
hypertension occurred more frequently in the bevacizumab-treated group (p =
0.001 and p = 0.002), whereas immune-related pneumonia and
hypothyroidism occurred more frequently in the immunotherapy-treated
group (p = 0.007 and p = 0.030).

Conclusions: The addition of a PD-1 inhibitor was superior to bevacizumab in
terms of PFS among patients with advanced lung adenocarcinoma. PD-L1-
positive patients appeared to exhibit better PFS, OS, and ORR. Toxic reactions
were manageable in both groups.
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bevacizumab, chemotherapy, immune checkpoint inhibitors, NSCLC, over-all survival

Introduction

Lung cancer is the highest incidence of cancers in men and the
leading cause of cancer-related deaths worldwide (1, 2). The
treatment landscape for advanced, unresectable, and/or
metastatic non-small cell lung cancer (NSCLC) is evolving. The
standard of care for patients with driver mutation-negative
metastatic lung adenocarcinoma included the combination of
platinum-doublet chemotherapy with bevacizumab or immune
checkpoint inhibitors (ICIs) (3). Bevacizumab exerts an effective
antitumor effect by targeting and inhibiting human vascular
endothelial growth factor, promoting the normalization of tumor
vessels, and reducing the formation of new blood vessels. The
combination of bevacizumab plus chemotherapy (B + C) is a
formally approved intervention in unselected patients except
those with treatment-related contraindications (4). The anti-
angiogenic therapy has greatly improved and to a certain extent,
prolonged the survival time of patients and improved their quality
of life (5-8).

The monotherapy of ICIs (anti-programmed death 1 PD-1) has
been shown to provide an overall survival benefit for selected
NSCLC patients who have programmed death ligand 1 (PD-L1)
expression on atleast 50% of tumor cells (9, 10). The combination of
chemotherapy and ICIs (I + C) improves survival regardless of PD-
L1 status and results in a higher ORR than monotherapy (11, 12).
Although integrating immunotherapy into a treatment plan for
NSCLC improved survival and quality of life for some patients,
predictive biomarkers for ICIs are still under investigation. What is
certain is that some oncogenetic alterations in tumors, such as
EGFR or ALK, show poor response to ICI treatment and are
associated with an increased occurrence of toxic effects (13, 14).
Therefore, the initial treatment for NSCLC patients with EGFR or
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ALK genetic alterations should be target therapy. The ICI agents
(PD-1/PD-L1 inhibitors) are recommended by the NCCN
guidelines for first-line treatment of driver mutation-negative
advanced NSCLC (15-17).

However, it is inconclusive whether chemotherapy combined
with bevacizumab (B + C) or chemotherapy combined with
immunotherapy (I + C) is optimal for patients with negative driver
mutations in lung adenocarcinoma because of a lack of head-to-head
trials. In the IMpower150 study, bevacizumab in combination with
chemotherapy showed significant efficacy, and the overall survival
benefit was not significantly inferior to atezolizumab plus
chemotherapy but was significantly inferior to the addition of
atezolizumab to bevacizumab and chemotherapy (ABC) (18).
Moreover, in a number of network meta-analyses, B + C can be an
optimal strategy as an initial first-line treatment for PD-1 positive
advanced non-squamous NSCLC, while there is no detailed
disadvantage compared with pembrolizumab treatment (19).

This retrospective cohort study aims to explore the efficacy
and safety of chemotherapy combined with either bevacizumab or
immunotherapy for first-line treatment of lung adenocarcinoma
in a real-world setting to fill the gap in this regard.

Patients and methods
Patients

We retrospectively analyzed 2,522 treatment-naive patients
who were diagnosed with advanced lung adenocarcinoma from
January 2018 to January 2022 at the Hunan Cancer Hospital.
Patients with EGFR mutations, ALK fusions, or ROS-1 fusions
were excluded. A total of 276 patients who were eligible for
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inclusion and received chemotherapy combined with bevacizumab
or ICI were analyzed (Figure S1). All patients were >18 years old
and histologically diagnosed with lung adenocarcinoma with stages
HI-IV. All patients had an Eastern Cooperative Oncology Group
(ECOG) performance status (PS) of 0-2. The characteristics of the
patients, including sex, age, smoking history, brain metastasis, liver
metastasis, bone metastasis, and gene mutation status, are
summarized in Table 1. For the classification of concomitant
gene mutations, we referred to the results of the BENEFIT study
by Jie et al. (20). All procedures in our study were performed in
accordance with the ethical standards of the institutional and
national research committees and 2013 revised Declaration of
Helsinki. It was approved by the Ethics Committee of Hunan
Cancer Hospital (approval number: 2017YYQ-SSB-026).

Treatment

For this retrospective study, all patients who received
induction treatment were administered on day 1 of each 21-
day period: the regimen of cisplatin (75 mg/m?)/carboplatin

TABLE 1 Characteristics of patients in this study.

Chemo + BEV (n = 137)

Age [median (range), year)] 60 (37-74)
Gender

Male 107 (78.1)

Female 30 (21.9)
Smoking

Non-smoker 42 (30.7)

Former smoker 95 (69.3)
ECOG PS

Low (0-1) 133 (97.1)

High (2-3) 4(2.9)
Stage

MIB-C 13 (9.5)

v 124 (90.5)
Brain metastasis at baseline

With 24 (17.5)

Without 113 (82.5)
Liver metastasis at baseline

With 24 (17.5)

Without 113 (82.5)
Bone metastasis at baseline

With 61 (44.5)

Without 76 (55.5)
Gene mutation

None 66 (48.2)

Multi-drive mutation 57 (41.6)

Tumor-suppress mutation 14 (10.2)
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(area under the curve, AUC 6), pemetrexed (500 mg/mz) and
(7.5 or 15 mg/kg) bevacizumab (B + C) or cisplatin/carboplatin
plus pemetrexed and PD-1 inhibitors (I + C). The prescription of
PD-1 inhibitors in this study included pembrolizumab (n = 65)
and sintilimab (n = 74), with a fixed dose of 200 mg. Induction
chemotherapy was repeated every 3 weeks for a maximum of
four cycles. After completion of at least three cycles of induction
chemotherapy, patients received maintenance chemotherapy on
day 1 of the 21-day cycle comprising pemetrexed with either
bevacizumab or ICIs until the occurrence of unmanageable toxic
effects or disease progression.

Assessment

Chemotherapy response was evaluated after every two
treatment cycles by computed tomography (CT). They were
evaluated as complete response (CR), partial response (PR),
stable disease (SD), and progression disease (PD) according to
the Response Evaluation Criteria in Solid Tumor Criteria 1.1.9.
The objective remission rate (ORR) was defined as the sum of

Chemo + ICIs (n = 139) p-value
59 (33-79) 0.109
0.657
112 (80.6)
27 (19.4)
0.692
39 (28.1)
100 (71.9)
1.000
134 (96.4)
5 (3.6)
0.521
10 (7.2)
129 (92.8)
0.514
20 (14.4)
119 (85.6)
0.174
16 (11.5)
123 (88.5)
0.549
67 (48.2)
72 (51.8)
0.282
54 (38.8)
66 (47.5)
19 (13.7)
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CR and PR. The disease control rate (DCR) was defined as the
sum of CR, PR, and SD. Toxicities were assessed according to the
National Cancer Institute Common Terminology Criteria for
Adverse Events version 5.0. The primary endpoints were PFS
and ORR. Secondary endpoints were overall survival (OS), DCR,
and adverse effects (AEs).

Statistics analysis

Descriptive summaries were created for demographic and
clinical variables. The chi-squared test was used to compare
subset variables and toxicities. All p-values were two-tailed.
Kaplan-Meier curves were generated for progression-free
survival and overall survival. Log-rank tests were used to
compare the survival between groups. All statistical analyses
were performed using the SPSS 26.0 software for Windows
(SPSS Corp., Armonk, NY, USA); p <0.05 was considered to
indicate a statistically significant difference.

Results
Patient characteristics

A retrospective analysis was performed on 276 lung
adenocarcinoma patients who had received first-line treatment.
A total of 137 patients received chemotherapy combined with
bevacizumab, and 139 patients received chemotherapy with PD-1
inhibitors. All the patients were without driver mutations. The
characteristics of the patients, including sex, age, smoking history,
brain metastasis, liver metastasis, bone metastasis, and gene
mutation status, are summarized in Table 1. There were no
significant differences in the baseline characteristics. According
to the TNM classification for NSCLC patients (AJCC 7th). All
patients had locally advanced or advanced lung adenocarcinoma.

Progression-free survival
(% of patients )

NO.at Risk

137 49 17 9 5 2 o
139 68 28 6 1 0 0

FIGURE 1

10.3389/fonc.2022.909721

Clinical efficacy

Patients who received B + C achieved an mPFS of 7.3
months, while patients who received I + C achieved an mPFS
of 10.0 months. The I + C group’s progression-free survival was
longer (HR = 0.62, 95% CI: 0.47-0.80, p = 0.002, Figure 1A). The
mOS was 18.0 months in the B + C group and 24.0 months in the
I + C group. There was a prolonged OS observed in patients in
the I + C group, although the difference was not statistically
significant (HR = 0.75, 95% CI: 0.55-1.01, p = 0.060, Figure 1B).

The treatment responses are listed in Table 2. There was no
patient who achieved CR in the whole population. Of the 137
patients in the treatment of the B + C group, 56 (40.9%) achieved
PR, 68 (49.6%) achieved SD, and six (9.3%) showed PD,
resulting in an ORR of 40.9% and a DCR of 90.5%. Of the 139
patients in the treatment of the I + C group, 71 (51.1%) achieved
PR, 52 (37.4%) achieved SD, and 16 (11.5%) showed PD,
resulting in an ORR of 51.1% and a DCR of 88.5%. There is
no significant difference in ORR (p = 0.093) and DCR (p =
0.695) between the two groups.

Considering that tumor PD-L1 expression is an important
biomarker for immunotherapy, we further analyzed the
relationship between PD-L1 expression and prognosis in the
population. In the B + C group, only 36 patients were tested for
PD-L1, including 15 PD-L1-negative patients, 15 low-expressing
patients, and six high-expressing patients. In the I + C group, 91
patients’ PD-L1 expression status was available, including 27
negative patients, 33 patients with low expression, and 31
patients with high expression (Figure 2A). Next, we further
divided the population by PD-L1 expression level to analyze the
treatment effect in different populations. We found that there
was no statistical difference between PFS and OS in the two
groups in the PD-L1-negative population (8.0 months vs. 6.0
months, p = 0.738; and 19 months vs. 13 months, p = 0.274)
(Figures 2B, C). However, in the PD-L1-positive population, the
I + C group achieved a significantly better PFS (7.0 months vs.

100y
BEV (n =137, mOS = 18.

Cls ( 08 =24.0

HR = 0.75 (95% CI: 0.55- 1.01)
p=0.060

Overall survival (% of patients )
o
g
1

T T T T T 1
0 10 20 30 40 50 60
Time(months)

NO.at Risk

137 121
139 106

ERS

(A) The progression-free survival curve of patients who received chemotherapy plus either bevacizumab or ICls. (B) The overall survival curve of

patients who received chemotherapy plus either bevacizumab or ICls.
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TABLE 2 Treatment response.

Chemo + BEV (n = 137) Chemo + ICIs (n = 139) p-value
CR 0 0
PR 56 (40.9) 71 (51.1)
SD 68 (49.6) 52 (37.4)
PD 13 (9.5) 16 (11.5)
ORR 56 (40.9) 71 (51.1) 0.093
DCR 124 (90.5) 123 (88.5) 0.695

CR, complete response; PR, partial response; SD, stable disease; PD, progression disease; ICI, immune checkpoint inhibitor; BEV, bevacizumab.

10.0 months, p = 0.009) (Figure 2D). Although there was no An exploratory subgroup analysis of survival time was
statistical difference in OS between the two groups, there was still conducted, which was based on patients’ initial different
a sustained benefit for patients in the I + C group (19 months vs. characteristics. We found that in most patients, immunotherapy
26 months, p = 0.170) (Figure 2E). achieved better PFS. Consistent with previous results, OS was not
A - =>50%
1004 . 1-49%
15 . - <1%
m NA
g 33
g 50
&
o
& &
0‘@ o’@&e
B Cc
100+ 100

— Chemo + BEV (n =15 , mPES = $.0 months) —— Chemo + BEV (n =15, mOS = 19 months)

= Chemo + ICIs (n =27, mPFS = 6.0 months) — Chemo + ICIs (n =27, mOS = 13 months)
HR = 112 (95% CI: 0.57-2.20)

p=0738

HR = 1.52 (95% CI: 0.71-3.24)
p=0274

504

Progression-free survival
(% of patients )
@
8
1
Overall survival (% of patients )

T T T T 1 T T T T 1
0 10 20 30 40 50 [ 10 20 30 40 50
Time(months) Time(months)
NO.at Risk NO.at Risk
— |15 4 1 1 1 0 | - |1s 14 3 1 1 0
- 27 7 1 0 0 0 - 27 17 3 1 0 0
D E
100+ 100
= Chemo + BEV (n =21, mPFS = 7.0 months)
- = Chemo + BEV (n =21, mOS = 19.0 months)
= Chemo + ICls (n =64, mPFS = 10.0 months) g e . _ .
= 1R = 0,52 (95% CI- 025. 0.96) 5 Chemo + Cls(n = 64, mOS = 26,0 months)
2z =0.009 k] HR =0.66 (95% CI: 034 1.27)
2~ " s p=0.170
Zg k3
g 2
T & 50 5 50
£s £
£
&< 2
g =
& g
2
3 —
T T T 1 T T T T 1
0 10 20 30 40 0 10 20 30 40 50
Time(months) Time(months)
NO.at Risk NO.at Risk
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—_— 64 32 11 1 0 — |64 53 21 4 0 0

FIGURE 2

(A) PD-L1 expression in all patients. (B, C) The progression-free survival and overall survival curve of PD-L1 negative patients received
chemotherapy plus either bevacizumab or ICls. (D, E) The progression-free survival and overall survival curve of PD-L1 positive patients who
received chemotherapy plus either bevacizumab or ICls.
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statistically different between the two treatment modes for most
patients. Immunotherapy has a better OS in patients younger than
60 years old, with a PS score of 0-1, smoking, as well as in patients
without initial brain metastases (Figure 3A). In univariate and
multivariate Cox regression analyses of PFS, the addition of ICI
was a protective factor, whereas in patients with initial brain
metastases it was a poor prognostic factor (Figure 3B).

Toxicity

The most common grade I/II adverse events in the B + C
group were leukopenia (n = 14, 10.2%) and liver injury (n = 14,

10.3389/fonc.2022.909721

10.2%). In the I + C group, it was liver injury (transaminases
increased) (n = 16, 11.5%). We found that these adverse events
were mostly related to chemotherapy, resulting in no statistical
difference between the two groups. Proteinuria occurred in 10
patients (7.3%) and hypertension in nine patients (6.6%) in the
B + C group, which did not occur in the I + C group (p = 0.001
and p = 0.002) and was considered to be a bevacizumab-specific
adverse event. In the immunotherapy group, immune
pneumonitis occurred in eight patients (5.8%) and
hypothyroidism in six patients (4.3%), which were not present
in the bevacizumab treatment group, considering the unique
adverse events of immunotherapy (P = 0.007 and p = 0.030).
Similarly, there was no statistical difference in the incidence of

A
Characteristic Total HR(95%Cl) PFS p value HR(95%CI) 0s p value
Age ' '
>60 139 0.81(0.57-1.17) ——t 0.256  1.08 (0.71-1.64) —l— 0.691
<60 137 047(0.32:0.69) —e— <0.001  0.52(0.33-0.83)  ~o— 0.007
Gender ' '
Female 57 0.76 (0.43-1.35) ——— 0339 0.86(0.43-1.72) —r— 0.673
Male 219 0.59 (0.44-0.79) —.— <0.001  0.71(0.51-1.00) ! 0.051
Smoking ' '
Non-smoker 81 0.66 (0.40-1.08) —— 0.093 099 (0.55-1.77) —— 0.964
Former smoker 195 0.60 (0.44-0.82) —— ! <0.001  0.66 (0.47-0.95) i 0.026
ECOG PS H H
Low(0-1) 267 0.62(0.47-0.81) —— ! <0.001  0.73(0.54-0.99) e 0.046
High(2-3) 9 - ' - - ' -
Stage : :
nig-c 23 0.64 (0.26-1.58) +—@—T—— 0301  0.73(0.23-2.30) +——®—T——— 05%
v 253 0.61(0.47-0.81) —— <0.001 074 (0.54-1.02) —— 0.063
Brain metastasis ' '
Without 232 0.60 (0.45-0.80) —_— <0.001  0.74 (0.53-1.03) —— 0.072
With 44 0.74 (0.40-1.38) ——— 0.318  0.85(0.40-1.80) —_——— 0.681
Liver metastasis : :
Without 236 0.62(0.47-0.83) —e— ! <0.001 0.7 (0.55-1.07) e 0.121
With 40 0.74 (0.38-1.43) — 0359  0.80(0.38-1.68) —e— 0552
Bone metastasis : :
Without 148 0.48 (0.33-0.69) —— <0.001  0.56 (0.37-0.87) —_—— 0.011
With 128 0.81(0.55-1.78) —e—l——— 0254  0.98(0.64-150) —— 0.925
Gene mutation H !
None 120 0.58(0.39-0.86) —— 0.006  1.00 (0.68-1.47) —— 0.999
Tumor-suppress mutation 33 0.57 (0.26-1.24)  —@——t+— 0131 075(0.33-1.74)  —o—t—t 0.489
Multi-drive mutation 123 0.69 (0.47-1.03) e 0.056 _0.75(0.47-1.19) —— 0.222
0s 1o 15 05 10 15 20
ICls better <«————> BEV better ICls better <+———> BEV better
B
Characteristics Total(N) HR(95% CI) Univariate analysis P value HR(95% Cl) Multivariate analysis P value
Age 276 K 0.356 i 0.745
>60 139 Reference 1 Reference 1
<60 137 0.88 (0.68-1.15) b 0.356  0.95(0.72-1.27) Lo 0.745
Gender 276 H 0.971 H 0.377
Female 57 Reference ' Reference '
Male 219 0.99 (0.72-1.37) 4 0971 0.82(0.52-1.28) o 0.377
Smoking 276 ' 0.637 ' 0.225
Non-smoker 81 Reference , Reference 1
Former smoker 195 1.07 (0.80-1.43) -_— 0.637  1.29 (0.86-1.94) o— 0.225
ECOGPS 276 ' 0.449 ' 0.251
Low(0-1) 267 Reference H Reference '
High(2-3) 9 1.34 (0.63-2.85) ——e———— 0449 158 (0.72-3.43) —————— 0.251
Stage 276 , 0.733 i 0.729
ns-c 23 Reference 1 Reference N
Y 253 1.08 (0.68-1.74) —— 0.733  0.91(0.54-1.54) —— 0.729
Brain metastasis 276 ' 0.004 ' 0.003
Without 232 Reference ' Reference '
With 44 1.65 (1.17-2.32) | 0004 173(1.21-247) | —— 0.003
Liver metastasis 276 ' 0.101 ' 0.134
Without 236 Reference ' Reference '
With 40 1.35 (0.94-1.93) —— 0.101  1.33(0.92-1.94) ro— 0.134
Bone metastasis 276 ' 0.117 ' 0.188
Without 148 Reference ' Reference '
With 128 1.23 (0.95-1.61) — 0117 1.21(0.91-1.61) ro— 0.188
Gene mutation 276 ' 0.992 ' 0.985
None 120 Reference ' Reference '
Tumor-suppress mutation 33 0.99 (0.64-1.53) —— 0.962  1.24 (0.79-1.95) o— 0.353
Multi-drive mutation 123 0.98 (0.74-1.30) —Q—~ 0.897  1.00 (0.75-1.34) "-‘ 0.977
First-line Regimen 276 ' <0.001 ' <0.001
BEV 137 Reference ' Reference '
ICls 139 0.60 (0.46-0.78) o <0.001 0.61(0.46-0.81) N <0.001
1 1

FIGURE 3

(A) Forest plots of hazard ratios for progression-free survival by subgroup for BEV + Chemotherapy and ICl + Chemotherapy group.
(B) Univariate and multivariate Cox regression analysis of clinical characteristics of all patients.
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grade III/IV adverse events between the two groups (Table 3,
Figure S2).

Discussion

Immunotherapy has become an important therapy for
advanced cell lung cancer, and a variety of immune
checkpoint inhibitors have been approved for the first-line
treatment of lung cancer (11, 15, 16, 18, 21). Especially in
patients with driver gene-negative non-squamous NSCLC,
multiple clinical trials have confirmed that immunotherapy
not only improves the disease response rate but also prolongs
survival compared with chemotherapy, largely improving the
treatment outcome of advanced lung cancer. Meanwhile,
bevacizumab combined with platinum-based doublet
chemotherapy is the recommended regimen for first-line
treatment of non-squamous non-small cell lung cancer and
prolongs the survival time of patients compared with
chemotherapy (7, 22-25). There is no study comparing the

TABLE 3 Adverse events.

10.3389/fonc.2022.909721

efficacy of the addition of PD-1/L1 inhibitors or bevacizumab
to chemotherapy, and the question of whether PD-L1 negative
patients should receive B + C remains controversial. There is
rapidly evolving evidence showing the data of different
combination strategies. In the IMpowerl50 study, the overall
survival of chemotherapy combined with bevacizumab was not
significantly inferior to atezolizumab combined with
chemotherapy (19 months vs. 15 months, p = 0.07) (18). In
the final overall survival analysis of IMpower150, in the PD-L1-
negative subgroups, no difference in OS was observed with each
combination subgroup (26). With meta-analyses, we have
demonstrated that in non-squamous NSCLC with PD-L1
>50%, B + C was similar to pembrolizumab alone in terms of
PES. With PD-L1 <50%, the ICIs plus chemotherapy performed
only marginally better than B + C (19). As far as we know, there
are few real-world studies for comparison of the first-line PD-1
inhibitor versus bevacizumab in combination with
chemotherapy directly.

The population of our study was patients with advanced or
locally advanced lung adenocarcinoma, and the pathological types

Grades 1-2 p value Grades 3-4 p value
Chemo + BEV Chemo + ICIs Chemo + BEV Chemo + ICIs
(n =137) (n =139) (n =137) (n = 139)
Leukopenia 14 (10.2) 1(0.7) <0.001 7 (5.1) 2 (1.4) 0.102
Pneumonia 0 8 (5.8) 0.007 0 0 -
Transaminases increased 14 (10.2) 16 (11.5) 0.847 0 1(0.7) 1.000
Enteritis 0 0 - 0 1(0.7) 1.000
Fatigue 4(2.9) 1(0.7) 0.212 0 0 -
Appetite Decreased 3(2.2) 2(1.4) 0.683 0 0 -
Rash 0 1(07) 1.000 0 1(07) 1.000
Hypothyroidism 0 6 (4.3) 0.030 0 0 -
Vomiting 2 (1.5) 0 0.245 6 (1.4) 2 (1.4) 0.171
Myositis 0 1(0.7) 1.000 0 0 -
Bilirubin increased 0 3(2.2) 0.247 0 0 -
Hepatitis 0 1(0.7) 1.000 0 1(0.7) 1.000
Anemia 8 (5.8) 2 (1.4) 0.059 2(1.5) 2 (1.4) 1.000
Thrombocytopenia 2 (1.5) 1(0.7) 0.621 1 (0.7) 2 (1.4) 1.000
Hypopituitarism 0 1(0.7) 1.000 0 0 -
Myocarditis 0 0 - 0 1(0.7) 1.000
Proteinuria 10 (7.3) 0 0.001 0 0 -
Hemoptysis 2 (1.5) 0 0.245 0 0 -
Hypertension 9 (6.6) 0 0.002 3(2.2) 0 0.121
Epistaxis 1(0.7) 0 0.496 0 0 -
Insomnia 2 (1.5) 0 0.245 0 0 -
Thrombosis 1(0.7) 0 0.496 0 0 -
Constipation 4(2.9) 0 0.059 0 0 -
Hematochezia 1(0.7) 0 0.496 1(0.7) 0 0.496
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were consistent. We observed a significant PFS benefit in IC,
somewhat different from the results of the previous IMpower150
study. This may be relevant to our population of patients selected
for lung adenocarcinoma alone and without driver mutations. In
addition, the PD-1 inhibitor we used for immunotherapy may be
somewhat different from atezolizumab, while the chemotherapeutic
drugs pemetrexed and paclitaxel may also be somewhat different. In
this real-world study, time-to-event outcomes for each group were
consistent with most published data on similar treatment strategies
in clinical trials (12, 27, 28). Although there was no statistically
significant difference in OS between the two groups, the benefit of
the immunotherapy group was evident, and the conclusion was
consistent with the study results of IMpowerl150 (26). More
interestingly, we found an association between the expression
level of PD-L1 and treatment modalities. The ORR for Bev with
PEM/CARBP (40.9%) in our study was higher than that of the
POINTBREAK study (34%). This may have reduced the magnitude
of the benefit of ICI+ chemo (29). Compared with PFS, treatment
beyond first-line progression had an impact on the analysis of OS.
More interestingly, we found an association between the expression
level of PD-L1 and treatment modalities. In the PD-L1-negative
population, there was no significant difference in PES and OS
between the two groups. In PD-LI-positive patients, PFS was
beneficial in patients receiving immunotherapy. This result was
consistent with Impower 150 analysis data (26). However, due to
the limited number of patients receiving PD-L1 testing in the B + C
group (36/137), we did not observe the OS benefit in the I + C
group. Table S1 shows the results of comparing the use of chemo +
ici vs. chemo + bev, which were cited from three meta-analyses
and IMpower150.

In our study, there was no statistically significant difference
in adverse events between groups. However, adverse events like
those specific to bevacizumab, such as the occurrence of
proteinuria, were not balanced between groups (p = 0.001).
Similarly, such as rash, pneumonia, and enteritis, these
phenomena were only observed in the ICI group. Fortunately,
numerous treatment-related adverse events were controlled after
certain management.

The limitations of our study include its retrospective nature
and small sample size. A larger multi-center prospective study is
needed to further confirm our findings. Moreover, among
patients in the B + C group, the population for PD-L1 testing
was too small, which affected the analysis results. In addition, OS
was not reached in the immunotherapy arm due to the length of
follow-up.

In conclusion, our study provides clinical evidence for the
effectiveness of ICIs and bevacizumab in treating patients with
advanced lung adenocarcinoma. In our study, ICI therapy
resulted in a higher PFS, OS, and ORR. In PD-Ll-negative
patients, chemotherapy combined with bevacizumab was not
inferior to immunotherapy, and in PD-L1-positive patients,
immunotherapy was clearly superior. Toxicities were
manageable in both groups.
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