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Purpose: To compare bronchial arterial chemoembolization (BACE) plus anlotinib versus BACE alone for advanced non-small cell
lung cancer (NSCLC) in the elderly.

Patients and Methods: We screened all elderly patients (>75 years of age) receiving BACE (75 mg/m? cisplatin and 1000 mg/m?
gemcitabine via feeding arteries and then embolization using microspheres) plus anlotinib (21-day cycles, 12 mg/day on the first 14 days of
each cycle) or BACE alone for advanced NSCLC (stage III and IV) with no driver gene mutations at the participating centers from
January 2018 to December 2023. Overall survival (OS) was analyzed in the overall and propensity score-matched (PSM) (1:1 ratio with 0.05
caliper width) cohorts, adjusting for confounders via PSM and stabilized inverse probability of treatment weighting (sIPTW).

Results: The final analysis included 95 patients: 33 and 62 in the BACE/anlotinib and BACE groups, respectively. The median lines
of previous anti-tumor therapy was 1 (range, 1-3) and 1 (range, 1-3) in the BACE/anlotinib and BACE groups, respectively. The
median OS was 39 months and 18.9 months in the BACE/anlotinib and BACE groups, respectively (hazard ratio 0.12, 95% confidence
interval 0.06-0.24; P < 0.001). In multivariate Cox regression analysis, BACE plus anlotinib was associated with lower risk of death
versus BACE alone (hazard ratio 0.15, 95% confidence interval 0.08-0.29; P < 0.001). Longer OS in the BACE/anlotinib group was
also evident in the PSM and sIPTW analyses. The rate of grade > 3 adverse events was 24.2% in the BACE/anlotinib group versus
12.9% in the BACE group (P = 0.16).

Conclusion: In comparison to BACE, BACE plus anlotinib was associated with improved OS in elderly patients with NSCLC.

Keywords: anlotinib, bronchial arterial chemoembolization, elderly population, non-small cell lung cancer

Introduction
Non-small cell lung cancer (NSCLC) accounts for approximately 85% of lung cancers,! with 30-40% occurring in
elderly patients.” Elderly NSCLC patients frequently present with poor performance status, comorbidities and exhibit

poor tolerance to chemotherapy. Targeted therapy™* (for driver gene-positive cases) and immunotherapy®~>°

(for patient
with high programmed death-ligand 1 (PD-L1) expression) represent standard treatments for advanced NSCLC, but their

clinical utility remains restricted in driver gene-negative and PD-L1-low populations.
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Bronchial arterial chemoembolization (BACE) delivers chemotherapeutic agents directly into the tumors through
feeding arteries, followed by embolization with microspheres to block tumor blood supply, and could achieve high
concentration in the tumors with reduced systemic exposure. A series of retrospective studies in patients undergoing
BACE reported 21.6%-80.0% objective response rate (ORR), 66.7%-100% disease control rate (DCR), 4.3—8.4 month
median progression-free survival (PFS) and 12.6-28.5 month median overall survival (0S).”'® BACE is particularly
useful in controlling the symptoms of hemoptysis or respiratory difficulties.'’

Anlotinib, a multi-target tyrosine kinase inhibitor (TKI) that inhibits vascular endothelial growth factor receptor
(VEGFR) / fibroblast growth factor receptor (FGFR) / platelet-derived growth factor receptor (PDGFR),'® has shown
efficacy in refractory NSCLC (ALTERO0303 trial: median PFS 5.4 versus 1.4 months with placebo; median OS 9.6 versus
6.3 months with placebo) with favorable safety.'® In a retrospective study in patients with advanced NSCLC, anlotinib plus
BACE achieved a median OS of 18.4 months, median PFS of 8.4 months, with 15.7% grade > 3 adverse events (AEs).'? In
patients with hepatocellular carcinoma (HCC), anlotinib promotes the therapeutic action of transarterial chemoemboliza-
tion (TACE) by inhibiting post-procedural hypoxia-induced VEGF upregulation and compensatory angiogenesis.*’

Elderly NSCLC patients often have poor performance status and comorbidities, leading to suboptimal treatment
tolerance. However, limited studies have specifically addressed this population. While our previous findings®' that BACE
combined with chemotherapy improves efficacy over chemotherapy alone but is often poorly tolerated in elderly NSCLC
patients. To address this, we conducted a retrospective study to examine a modified approach by replacing intravenous
chemotherapy with oral anlotinib and compares the efficacy and safety of BACE plus anlotinib versus BACE alone in
elderly patients with NSCLC.

Materials and Methods
Study Design and Patients

The retrospective case-control study was approved by the Institutional Review Board of author’s Hospital, and conducted
in compliance to the 1964 Declaration of Helsinki and its later amendments. The requirement for informed consent was
waived by the Institutional Review Board because of the retrospective nature of the study. All patient data were
anonymized and to protect patient privacy. We screened all elderly patients (=75 years of age) undergoing either
BACE plus anlotinib or BACE alone for pathologically confirmed NSCLC at the participating centers from
January 2018 to December 2023. Inclusion criteria were: (1) absence of driver gene mutations (including epidermal
growth factor receptor (EGFR), anaplastic lymphoma kinase (ALK), c-ros oncogene 1 (ROSI1), and other actionable
mutations); (2) presence of at least one measurable lesion according to Response Evaluation Criteria in Solid Tumors
(RECIST) version 1.1;** (3) intolerance to standard chemotherapy or immunotherapy, or refusal of such treatments after
being fully informed of potential benefits and risks. Exclusion criteria were: (1) presence of driver gene mutations; (2)

concurrent malignancy requiring active treatment; (3) incomplete clinical or follow-up data (Figure 1).

Treatments

BACE consisted of cisplatin at a dose of 75 mg/m” and gemcitabine at 1000 mg/m? through the feeding arteries followed by
embolization using microspheres. Blood supply to the lesions was delineated using chest computed tomography (CT) scan and
CT angiography. The femoral artery was accessed using the Seldinger technique under local anesthesia. A SF RLG or Cobra
catheter (Asahi, Japan) was navigated through a 5F femoral sheath to the intended artery. Subsequently, a 1.9F microcatheter
(Asahi, Japan) was positioned super-selectively within the feeding artery guided by angiography and intraoperative cone-
beam CT. Cisplatin and gemcitabine were infused over a 30-minute period. The feeding artery was then embolized with
microspheres (300-500 um; Embospheres Beads, Meriton Co., USA). In cases with two or more feeding arteries, the total
dosage was divided according to the volume of tumor supplied by each artery, estimated via intraoperative cone-beam CT.
Reflux was prevented by maintaining an infusion rate of 400 mL/h with an infusion pump. The angiographic criterion for
procedure completion was the stasis of the embolized artery or the non-visualization of tumor blush within 5 cardiac cycles
(Figure 2). BACE was repeated in patients who achieved initial response but had residual viable tumor on follow-up chest CT
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Figure | Patient flow through the study.
Abbreviations: NSCLC, non-small cell lung cancer; BACE, bronchial arterial chemoembolization.

performed three weeks after the procedure, provided that performance status was adequate. The procedure was performed by
interventional radiologists with a minimum of 10 years of experience.

Anlotinib treatment commenced one week after BACE, and was given at a daily dose of 12 mg for the first 14 days of
each 21-day cycle until disease progression or intolerable side effects. In cases that patients could not tolerate anlotinib, the
dosage was reduced in 2-mg steps until 8§ mg/day and discontinued if anlotinib could not be tolerated anlotinib at 8 mg/day.

Assessments

The follow-up was conducted at the end of anlotinib cycle following BACE and every 3—-6 months thereafter, and
consisted of blood routines, liver and kidney functions, and coagulation function. Tumor response evaluation was
conducted per RECIST v1.1*? by two independent radiologists with more than ten years of experience; inconsistency
was resolved by discussion with a third radiologist with more than ten years of experience in diagnostic radiology.
Survival outcomes (OS and PFS) were calculated from start of the treatment. ORR was defined as the proportion of
patients who achieved CR or PR. DCR was defined as the proportion of patients who achieved CR, PR, or SD. Anlotinib-
related adverse effects were assessed per NCI Common Terminology Criteria for Adverse Events (CTCAE) version
5.0.” BACE-related complications were categorized into embolization-related (graded by Society of Interventional
Radiology [SIR] Standards)** and chemotherapy-related (assessed per NCI-CTCAE version 5.0).

Statistical Analysis

To compare baseline characteristics between the two groups, continuous variables were analyzed using Student’s #-test if
normally distributed or Mann—Whitney U-test otherwise. Categorical variables were compared using the chi-squared test
or Fisher’s exact test as appropriate. OS and PFS were compared using the Log rank test, and Kaplan—Meier survival
curves were constructed. Hazard ratios (HRs) with 95% confidence intervals (CIs) were estimated using the Cox
proportional hazards model. Propensity score matching (PSM) and stabilized inverse probability of treatment weighting
(sIPTW) were conducted as sensitivity analyses. Covariates in the analyses included age, sex, Eastern Cooperative
Oncology Group (ECOG) performance status, TNM stage, pathological histology (squamous cell carcinoma versus
adenocarcinoma), smoking history, and lines of treatment. Due to the retrospective nature of this study, power calculation
was not conducted. P < 0.05 (2-sided) was considered statistically significant. All statistical analyses were conducted
using R software (version 4.3.1) and PASS (version 15.0.5).
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Figure 2 Treatment response in a 78-year-old male with stage IlIA lung squamous cell carcinoma receiving BACE plus anlotinib. (A) Pre-operative contrast-enhanced CT
shows a left lower lobe mass (50 mm x 46 mm). (B) Intraoperative DSA demonstrates tumor-feeding left bronchial artery. (C) Intraoperative CB-CT confirms tumor
vascular supply from the same artery. (D) Postoperative contrast-enhanced CT showing the shrinking of the tumor (23 mm X 24 mm).

Abbreviations: BACE, bronchial arterial chemoembolization; DSA, digital subtraction angiography; CB-CT, cone beam computed tomography.

Results

Patient Characteristics

The final analysis included 95 patients (median age: 79 years; 78 man): 33 in the BACE/anlotinib group and the
remaining 62 in the BACE group. Technical success rate for BACE was 100% in both groups. Demographical and
baseline characteristics of the two groups are shown in Table 1. The median lines of previous anti-tumor therapy was 1
(range, 1-3) and 1 (range, 1-3) in the BACE/anlotinib and BACE groups, respectively.

Analysis of the Overall Cohort

In the crude analysis of the overall cohort, the median OS was 39 months (95% CI 31.8-47.2) in the BACE/anlotinib group
versus 18.9 months (95% CI 17.8-22.8) in the BACE group (HR 0.12, 95% CI 0.06-0.24; P < 0.001; Figure 3A); the
median PFS was 13 months (95% CI 10.3—16.4) in the BACE/anlotinib group versus 5.5 months (95% CI 4.4-7.2) in the
BACE group (HR 0.19, 95% CI 0.11-0.35; P <0.001; Figure 3D). In the sSIPTW analysis, the median OS was 39.5 months
(95% CI 31.5-47.2) in the BACE/anlotinib group versus 19.7 months (95% CI 17.8-22.8) in the BACE group (HR 0.16,
95% CI 0.08-0.33; P < 0.001; Figure 3B); the median PFS was 11.6 months (95% CI 8.9—-17.6) in the BACE/anlotinib
group versus 5.6 months (95% CI 4.4-7.8) in the BACE group (HR 0.22, 95% CI 0.12-0.40; P < 0.001; Figure 3E). In the
multivariate COX regression, improved OS was independently associated with earlier TNM stage (HR 0.43, 95% CI
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Table | Demographic and Baseline Characteristics

Characteristics Overall Cohort PSM Cohort
BACE/ BACE P BACE/ BACE P
Anlotinib (n=33) | (n=62) Anlotinib (n=19) | (n=19)
Sex, No. (%) >0.999 >0.999
Female 6(18.2) 11(17.7) 3(15.8) 3(15.8)
Male 27(81.8) 51(82.3) 16(84.2) 16(84.2)
Age, years (range) 81(79-84) 78(76-82) 0.006 80(78-81) 81(77-83) 0.965
Smoking status, No. (%) 0.001 0.196
Current/Former 23(69.7) 49(79.0) 14(73.7) 17(89.5)
Never 10(30.3) 13(21.0) 5(26.3) 2(10.5)
Histology, No. (%) 0.656 >0.999
LSCC 20(60.6) 41(66.1) 14(73.7) 14(73.7)
LUAD 13(39.4) 21(33.9) 5(26.3) 5(26.3)
TNM stage, No. (%) 0.27 >0.999
1] 23(69.7) 35(56.5) 12(63.2) 13(68.4)
v 10(30.3) 27(43.5) 7(36.8) 6(31.6)
ECOG performance status, No. (%) 0.079 >0.999
0 9(27.3) 13(21) 421.1) 5(26.3)
| 23(69.7) 37(59.7) 15(78.9) 14(73.7)
2 1(3.0) 12(19.4)
Number of tumors, No. (%) 0.856 0.658
| 16(48.5) 30(48.4) 9(47.4) 12(63.2)
2 13(39.4) 27(43.5) 8(42.1) 5(26.3)
>3 4(12.1) 5(8.1) 2(10.5) 2(10.5)
Size of tumors, cm (range) 3.8(3.24.8) 3.8(2.6-6.1) | 0.91 4.4(3.04.6) 4.9(3.3-6.5) | 0217
Distant metastases, No. (%) 11(33.3) 27(43.5) 0.384 7(36.8) 6(31.6) >0.999
Bone metastases 4(12.1) 10(l6.1) 0.764 2(10.5) 2(10.5) >0.999
Brain metastases 0(0.0) 3(4.8) 0.549 0(0.0) 1(5.3) >0.999
Liver metastases 309.1) 5(8.1) >0.999 | 1(5.3) 0(0.0) >0.999
Comorbidities 20(60.6) 38(61.3) >0.999 | 11(57.9) 11(57.9) >0.999
Hypertension 13(39.4) 22(35.5) 0.824 8(42.1) 6(31.6) 0.737
Diabetes 6(18.2) 11(17.7) >0.999 | 4(21.1) 2(10.5) 0.66
Hyperlipidemia 3(9.1) 5(8.1) >0.999 | 2(10.5) 1(5.3) >0.999
Cardiovascular disease 10(30.3) 18(29.0) >0.999 | 5(26.3) 6(31.6) >0.999
Proteinuria
1(3.0) 2(3.2) >0.999 | 1(5.3) 0(0.0) >0.999
Prior therapies, n (%) 0.6 >0.999
| 20(60.6) 31(50.0) 13(68.4) 14(73.7)
2 7(21.2) 15(24.2) 3(15.8) 3(15.8)
>3 6(18.2) 16(25.8) 3(15.8) 2(10.5)

Abbreviations: PSM, propensity score matching; BACE, bronchial artery chemoembolization; LSCC, lung squamous cell carcinoma; LUAD, lung
adenocarcinoma; ECOG PS, Eastern Cooperative Oncology Group (ECOG) performance status; TNM stage, tumor, node, metastasis stage.

0.28-0.68, P < 0.001), and BACE plus anlotinib (HR 0.15, 95% CI 0.08-0.29; P < 0.001; Table 2). Improved PFS was
independently associated with BACE plus anlotinib (HR 0.19, 95% CI1 0.11-0.35, P < 0.001; Table 2). The BACE/anlotinib
group had higher ORR (66.7% versus 40.3%, P = 0.018) and DCR (87.9% versus 61.3%, P = 0.009; Table 3).
Complications related to BACE did not differ between the two groups (Table 4). No spinal cord injury and cerebral
embolism was observed in any patients. The rate of AEs of any grade was 93.9% in the BACE/anlotinib group versus
79.0% in the BACE group (P = 0.077); grade > 3 AEs was 24.2% in the BACE/anlotinib group versus 12.9% in the
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Figure 3 Survival outcomes in different cohorts: (A) OS in the overall cohort, (B) OS in the sIPTW-adjusted analysis, (C) OS in the PSM cohort, (D) PFS in the overall
cohort, (E) PFS in the sIPTW-adjusted analysis, (F) PFS in the PSM cohort.
Abbreviations: OS, Overall survival; PFS, progression-free survival; SIPTWV, stabilized inverse probability of treatment weighting; PSM, propensity score-matched.

BACE group (P = 0.16). The BACE/anlotinib group had higher rate of hypertension (60.6% versus 35.5%, P = 0.029),
hand-foot syndrome (36.4% versus 0%, P < 0.001), hypertriglyceridemia (33.3% versus 8%, P = 0.003), proteinuria
(33.3% versus 3.2%, P < 0.001), and oral mucositis (9.1% versus 0%, P = 0.032) (Table 4).

Table 2 Cox Regression Analysis of the Overall Survival and Progression-Free Survival in the Overall Cohort

Univariable Analysis Multivariable Analysis
Hazard Ratio (95% CI) | P Hazard Ratio (95% CI) | P
os
Sex (male vs. female) 0.63(0.37-1.10) 0.105
Age 0.85(0.55-1.30) 0.448 1.16(0.74-1.8) 0.513
Smoking status (yes vs. no) 1.17(0.71-1.92) 0.546
TNM stage (IV vs. IIl) 2.22(1.44-3.43) <0.001 | 2.31(1.47-3.63) <0.001
ECOG PS (2 vs. 0-1) 1.18(0.82-1.69) 0.365
Treatment (BACE plus anlotinib vs. BACE) | 0.17(0.09-0.31) <0.001 | 0.15(0.08-0.29) <0.001
Histology (LUAD vs. LSCC) 0.9(0.58-1.40) 0.631
Prior therapy
2vs. | 0.99(0.58-1.69) 0.106
23 vs. | 1.54(0.91-2.61) 0.965
PFS
Sex (male vs. female) 0.57(0.33-0.97) 0.04 0.66(0.39-1.14) 0.137
Age 0.70(0.47-1.06) 0.097 0.86(0.56—1.34) 0.513
Smoking status (yes vs. no) 0.98(0.61-1.59) 0.943
TNM stage (IV vs. lll) 1.34(0.88-2.03) 0.171
ECOG PS (2 vs. 0-1) 1.41(0.99-2.02) 0.059 1.25(0.86-1.80) 0.24
Treatment (BACE plus anlotinib vs. BACE) | 0.18(0.1-0.32) <0.001 | 0.19(0.11-0.35) <0.001
Histology (LUAD vs. LSCC) 0.80(0.52-1.22) 0.293
(Continued)
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Table 2 (Continued).

Univariable Analysis

Multivariable Analysis

Hazard Ratio (95% CI) | P

Hazard Ratio (95% CI)

Prior therapy
2vs. |

23 vs. |

1.02(0.62-1.7)
1.20(0.72-1.99)

0.931
0.484

Abbreviations: Cl, confidence interval; TNM stage, tumor, node, metastasis (TNM) staging; ECOG PS, Eastern Cooperative Oncology Group
(ECOG) performance status; BACE, bronchial artery chemoembolization; LSCC, lung squamous cell carcinoma; LUAD, lung adenocarcinoma.

Table 3 Best Tumor Response According to RECIST Standard

Response | Overall Cohort PSM Cohort
BACE/Anlotinib | BACE | P BACE/Anlotinib | BACE | P
CR 1(3.0) 0(0.0) 1(5.2) 0(0.0)
PR 21(63.6) 25(40.3) 14(73.8) 421.1)
SD 7(21.2) 13(21.0) 3(15.8) 7(36.8)
PD 4(12.2) 24(38.7) 1(5.2) 8(42.1)
ORR 22(66.7) 25(40.3) | 0.018 | 15(78.9) 4(21.1) | <0.001
DCR 29(87.9) 38(61.3) | 0.009 | 18(94.7) 11(57.9) | 0.019

Abbreviations:

PSM Analysis

PSM, propensity score matching; BACE, bronchial artery chemoembolization; CR, complete
response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, objective response rate; DCR,
disease control rate.

The PSM analysis included 19 patients in each group. The median OS was 40.9 months (95% CI 35.6-53.2) in the
BACE/anlotinib group versus 19.7 months (95% CI 16.6-28.0) in the BACE group (HR 0.12, 95% CI 0.04-0.34; P <
0.001; Figure 3C). The median PFS was 14 months (95% CI 9.2-18.1) in the BACE/anlotinib group versus 4.4 months
(95% CI 3.0-8.3) in the BACE group (HR 0.13, 95% CI 0.05-0.33; P < 0.001; Figure 3F). The BACE/anlotinib group
had higher ORR (78.9% [1CR + 14 PR] versus 21.1% [4 PR], P < 0.001; Table 3) and DCR (94.7% [1 CR + 14 PR + 3
SD] versus 57.9% [4 PR + 7 SD], P = 0.019). Complications related to BACE did not differ between the two groups
(Table 4). The rate of AEs of any grade was 100% in the BACE/anlotinib group versus 78.9% in the BACE group (P =
0.105), the rate of grade >3 AEs was 26.3% in the BACE/anlotinib group versus 15.8% in the BACE group (P = 0.434).
The BACE/anlotinib group had higher rate of hand-foot syndrome (42.1% versus 0%, P = 0.003), hypertriglyceridemia
(42.1% versus 5.2%, P = 0.019) and proteinuria (36.8% versus 0%, P = 0.008) (Table 4).

Table 4 Treatment-Emergent Adverse Events

Overall Cohort PSM Cohort

BACE/Anlotinib | BACE P BACE/Anlotinib | BACE | P
BACE-related complications™”
Chest pain
Grade (A-B) 8(24.2) 14(22.6) | 0.855 5(26.3) 3(15.8) | 0.693
Fever
Grade (A-B) 7(21.2) 16(25.8) | 0.619 4(21.1) 3(15.8) | >0.999
Access site complication
Grade (A-B) 1(3.0) 1(1.6) >0.999 | 1(5.2) 0(0.0) >0.999
Spinal cord injury
Grade (C-D) 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999

(Continued)
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Table 4 (Continued).

Overall Cohort PSM Cohort

BACE/Anlotinib | BACE P BACE/Anlotinib | BACE | P
Cerebral embolism
Grade (C-D) 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Fatigue
Any grade 7(21.2) 17(27.4) | 0.623 4(21.1) 5(26.3) | >0.999
Grade 23 1(3.0) 0(0.0) 0.347 1(5.2) 0(0.0) >0.999
Leukopenia
Any grade 4(12.1) 8(12.9) >0.999 | 2(10.5) 1(5.2) >0.999
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Anorexia
Any grade 309.1) 12(19.4) | 0.246 1(5.2) 4(21.1) | 0.34
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Nausea or vomiting
Any grade 15(45.5) 27(43.5) | >0.999 | 11(57.9) 8(42.1) | 0.517
Grade 23 2(6.1) 2(3.2) 0.68 1(5.2) 1(5.2) >0.999
Neutropenia
Any grade 4(12.1) 8(12.9) >0.999 | 2(10.5) 1(5.2) >0.999
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Anemia
Any grade 3(9.1) 13(21.0) | 0.163 1(5.2) 1(5.2) >0.999
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Anlotinib/BACE
Related AEs™"
Hypertension
Any grade 20(60.6) 22(35.5) | 0.029 11(57.9) 6(31.6) | 0.191
Grade 23 4(12.1) 5(8.0) 0.715 2(10.5) 2(10.5) | >0.999
Hypertriglyceridemia
Any grade 11(33.3) 5(8.0) 0.003 8(42.1) 1(5.2) 0.019
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Diarrhea
Any grade 11(33.3) 19(30.6) | 0.82 7(36.8) 3(15.8) | 0.269
Grade 23 1(3.0) 2(3.2) >0.999 | 1(5.2) 0(0.0) >0.999
Proteinuria
Any grade 11(33.3) 2(3.2) <0.001 | 7(36.8) 0(0.0) 0.008
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Elevated transaminases
Any grade 3(9.1) 10(l6.1) | 0.532 1(5.2) 3(15.8) | 0.604
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999
Anlotinib-related AEs®
Hand-foot syndrome
Any grade 12(36.4) 0(0.0) <0.001 | 8(42.1) 0(0.0) 0.003
Grade 23 1(3.0) 0(0.0) 0.347 1(5.2) 0(0.0) >0.999
Oral mucositis
Any grade 309.1) 0(0.0) 0.032 2(10.5) 0(0.0) 0.486
Grade 23 0(0.0) 0(0.0) >0.999 | 0(0.0) 0(0.0) >0.999

Notes: a: BACE-related complications were categorized into embolization-related (graded by Society of Interventional Radiology [SIR]
Standards) and chemotherapy-related (assessed per National Cancer Institute Common Terminology Criteria for Adverse Events [CTCAE]
version 5.0); b: anlotinib-related adverse effects were assessed per National Cancer Institute Common Terminology Criteria for Adverse
Events [CTCAE] version 5.0.

Abbreviations: BACE, bronchial artery chemoembolization; AEs, adverse events.
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Discussions

Chemotherapy combined with immunotherapy are the standard first-line treatment for advanced NSCLC patients with
driver gene-negative status. However, elderly patient population often could not tolerate systemic chemotherapy due to
limited organ reserve and co-morbidities. Locoregional therapies (eg., BACE) have favorable safety profile, and thus
represent important alternatives for this patient population.

In the current study, the BACE/anlotinib group had longer median OS (39 versus 18.9 months in the BACE group) as
well as median PFS (13 versus 5.5 months in the BACE group). The sIPTW analysis confirmed longer OS and PFS in the
BACE/anlotinib group. In the multivariate COX regression, BACE/anlotinib was independently associated with
improved OS and PFS. In the PSM analysis, the BACE/anlotinib group also had longer median OS (40.9 months versus
19.7 months) and PFS (14 months versus 4.4 months). There was a statistically non-significant trend for higher AEs in
the BACE/anlotinib group (93.9% versus 79.0% in the BACE group, P = 0.077). The BACE/anlotinib group also seemed
to have higher grade >3 AEs (24.2% in the BACE/anlotinib group versus 12.9% in the BACE group; P = 0.16). The
BACE/anlotinib group had higher rate of AEs known to associate with anlotinib, including hypertension, hand-foot
syndrome, hypertriglyceridemia, proteinuria and oral mucositis.

The median OS and PFS in the BACE/anlotinib group (OS: 39 months in overall cohort and 40.9 months in the PSM
cohort; PFS: 13 months in the overall cohort and 14 months in the PSM cohort) are numerically longer than that reported for
anlotinib monotherapy (median OS: 6.44—12.78 months; median PFS: 3.52-9.23 months).?>’ Notably, the median OS and
PFS in the BACE group of the current study (OS: 18.9 months in overall cohort and 19.7 months in the PSM cohort; PFS:
5.5 months in the overall cohort and 4.4 months in the PSM cohort) were consistent with that reported in previous studies of
BACE,” ' supporting longer median OS and PFS with BACE/anlotinib versus wither BACE or anlotinib alone. The
therapeutic synergy of this combination can be attributed to the fact that increased VEGFR expression and the proliferation
of new blood vessels in response to local ischemia and hypoxia after BACE is inhibited by anlotinib.?*®

There was a statistically non-significant trend for higher rate of grade >3 AEs in the BACE/anlotinib group in both the
overall analysis (24.2% versus 12.9% in the BACE group, P = 0.16) and PSM analysis (26.3% versus 15.8% in the BACE
group, P = 0.434). The BACE/anlotinib group also had higher rate of hypertension, hand-foot syndrome, hypertriglycer-
idemia, proteinuria, and oral mucositis. These findings were consistent with that reported by previous large-scale clinical trials
of anlotinib in lung cancer, including those by Chen et al,>> Zhou et al,?® and Li et al*” Complications related to BACE in the

current study were consistent with previous literature,” ¢

and did not differ between the two groups No spinal cord injury or
cerebral embolism occurred, confirming the overall safety of the procedure.

This study had several limitations. First, this is a retrospective study, and thus is subject to selection bias, despite of
the use of PSM and IPTW. Second, detailed data on systemic therapy regimens after BACE were not available. Third,
our findings are limited to elderly patients with advanced NSCLC who are not suitable candidates for systemic
chemotherapy. Fourth, the sample size (particularly the PSM cohort) may not be sufficient to detect differences of
AEs. As a matter of fact, we failed to show statistically significant differences in overall rate of AEs despite of higher rate
of specific AEs that are known to be associated with anlotinib (eg. hypertension, hand-foot syndrome, and oral
mucositis). Future studies with larger sample sizes and comparator arms are needed to validate the findings and to
assess the generalizability of the results. Fifth, BACE was gemcitabine-based in this study. Whether the results apply to
other chemotherapeutic regimens requires further investigation. Last, PD-L1 status was not collected, and no patients in
this cohort received immunotherapy due to financial restriction; accordingly, relevance to current practice (chemoimmu-

notherapy as the standard treatment for NSCLC with no driver gene mutations) requires further investigation.

Conclusion
In conclusion, BACE plus anlotinib was associated with survival benefits in elderly patients with advanced NSCLC.

Data Sharing Statement

Deidentified individual patient data are available upon request.
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The data that support the findings of this study are available from the corresponding author, Jianfei Tu, upon

reasonable request.
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