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Background: We aimed to explore the efficacy and tolerance of drug-eluting beads bron-
chial arterial chemoembolization (DEB-BACE) treatment in relapsed/refractory small cell
lung cancer (SCLC) patients.

Methods: Eleven relapsed/refractory SCLC patients were enrolled and treated with DEB-
BACE. Then, treatment response and tumor marker levels were assessed at the first, second
and sixth month post treatment. Quality of life was assessed by the EORTC QLQ-C30 scale.
Progression-free survival (PFS) and overall survival (OS) were also evaluated.

Results: At the first, second and sixth month post treatment, the objective response rates
were 63.6%, 54.5%, and 36.4%, respectively; and the disease control rates were 90.9%,
90.9% and 54.5%, respectively. In addition, the neuron-specific enolase (NSE) and progas-
trin-releasing peptide levels were reduced at the second and sixth month. Quality of life
assessed by EORTC QLQ-C30 scale, which included subscales of general health status,
functional domains, symptom domains, and single domains except for financial difficulty,
was markedly improved at second month post treatment. Median values of PFS and OS were
5.1 (95% CI: 4.1-5.9) months and 9.0 (95% CI: 6.0—12.0) months, respectively. The ECOG
score and preoperative NSE level were independent predictive factors for PFS, and age as
well as lesion location were independent predictive factors for OS. Adverse events were all
mild and manageable with chest pain and chest stuffiness the most common ones.
Conclusion: DEB-BACE could be a therapeutic option for relapsed/refractory SCLC
patients regarding its favorable treatment response, quality of life, survival benefit and safety
profile.
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Introduction

Small cell lung cancer (SCLC) is a rare but very lethal lung cancer type, and it is
reported that the 5-year survival rate of SCLC patients is no more than 7%." The
majority of SCLC cases could be divided into two types: limited stage and
extensive stage disease. Among these two types, the former is usually treated
with chemotherapy, radiation, and surgery (suitable for a very small group of
patients); as for the latter, only combined chemotherapy is the mainstay of
treatment.>* However, regarding the most crucial treatment for SCLC, there is
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a considerable portion of patients developing resistance to
chemotherapy in the clinical setting. SCLC is sensitive to
the first-line chemotherapy, cisplatin and etoposide; how-
ever, it often develops chemoresistance very quickly.>®
Moreover, many novel drugs are revealed to be inefficient
in SCLC patients, such as the targeted drugs including
sorafenib, gefitinib and so on.”® Accordingly, novel ther-
apy is urgently required for SCLC patients.

Drug-eluting bead transarterial chemoembolization
(DEB-TACE), a relatively novel chemoembolization ther-
apy, is broadly applied in several solid tumors, mostly in
liver cancers.”' DEB-TACE presents with many advan-
tages in the clinical setting, such as a better response rate
and improvement in reducing systemic toxicity induced by
chemotherapeutics, when compared to the traditional
TACE in treating liver cancer patients.'""'? Interestingly,
besides liver cancers, DEB-TACE is also reported to be
effective and tolerable in other solid tumors. As an exam-
ple, it is reported that DEB-TACE shows comparable
efficacy, more favorable tolerance, increased resection
rate and less financial cost as downstaging therapy in
cervical cancer patients compared to synchronous
radiochemotherapy.'> When applied in lung cancers or
lung metastasis, DEB-TACE is conducted via the bron-
chial artery, which is the drug-eluting beads bronchial
arterial chemoembolization (DEB-BACE). More impor-
tantly, DEB-BACE presents with acceptable efficacy and
lung cancer (NSCLC)
patients.”'* However, no finding has been reported regard-
ing the efficacy and safety of DEB-BACE in a cohort of
SCLC patients.

Hence, in this study, we aimed to explore the efficacy

tolerance in non-small cell

and tolerance in relapsed/refractory SCLC patients treated
with drug-eluting beads bronchial arterial chemoemboliza-
tion (DEB-BACE).

Materials and Methods

Patients

A total of 11 relapsed/refractory SCLC patients treated in
our hospital were enrolled in this pilot study. The inclusion
criteria were as follows: 1) histopathological diagnosis of
SCLC; 2) age between 18 and 75 years; 3) limited-stage
but not suitable for surgery; 4) relapsed or drug-resistance
after first-line treatment by chemo-radiotherapy; 5) Eastern
Cooperative Oncology Group score <2; 6) life expectancy
more than 6 months; 7) willing to sign informed consents.
In addition, patients with any of the following conditions

were excluded: 1) complicated with extensive or uncon-
trolled extrapulmonary metastasis; 2) white blood cell
<3x10°/L, platelet count <50x10°/L, hemoglobin <90 g/
L; 3) hepatic and renal insufficiency (creatinine >2mg/L,
aspartate transaminase (AST) and/or aminotransferase
(AST) > twice times of the normal upper limit); 4) coagu-
lation dysfunction (International Normalized Ratio (INR)
>1.5) or known hemorrhagic disease, or undergoing antic-
oagulant therapy; 5) active infection requiring antibiotic
treatment; 6) allergy to contrast agent; 7) history of malig-
nancies; 8) women with pregnancy or lactation. In addi-
tion, no patients with a relapsed interval more than 6
months existed in the present study. This study was
approved by the Ethics Committee of The Eighth
Medical Center of Chinese PLA General Hospital,
Pulmonary and Critical Care Medicine College, Chinese
PLA General Hospital, with an Ethical Number of
309202002280910. All enrolled patients signed the
informed consents. In addition, this study was conducted

in accordance with the Declaration of Helsinki.

DEB-BACE Treatment

Before operation, a bottle of Callispheres™ microspheres
(300-500 um, Jiangsu Hengrui Medicine Co. Ltd.,
Jiangsu, China) were used for loading chemotherapeutic
drugs (epirubicin 80 mg) for 30 minutes, then non-ionic
contrast agent was added in a 1:1 ratio and standing for
5 minutes. Drug-eluting beads bronchial arterial che-
moembolization (DEB-BACE) treatment was carried
out after preparation of microspheres. Feeding artery
of tumor was identified by bronchial arteriography,
then microcatheter was inserted into the branch of the
feeding artery using superselective catheterization.
Following that, infusion chemotherapy with etoposide
200 mg/m”® and cisplatin 50 mg/m*> was carried out.
Subsequently, the prepared Callispheres® microspheres
were infused into the feeding artery of tumor through
a microcatheter at a speed of 1 mL/min. The chemoem-
bolization was suspended when the blood flow in the
feeding artery of tumor was slow and nearly stopped.
Five minutes later, angiography was performed again to
determine whether embolization was complete. If not,
additional embolization with blank microspheres (with-
out drug loading) was performed until achievement of
the complete embolization (the blood flow in the tumor
supply artery was stopped).
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Sequential Treatment and Collaborative

Treatment

After first DEB-BACE, treatment responses were evalu-
ated for patients. If patients achieved complete response
(CR) or favorable partial response (PR), they continued to
receive systemic chemotherapy regimen with etoposide
100 mg/(m*-d) on day 1-3 plus cisplatin 80 mg/(m*-d)
on day 1, until they withdrew from the study. However, if
patients had no response to the first DEB-BACE, or
achieved an unsatisfactory PR, they underwent next
DEB-BACE with a time interval of 1 month. The total
times of DEB-BACE were no more than 3. Collaborative
treatment included symptomatic and supportive treatment
such as nutrition, analgesia, antiemetic, antipyretic, and
correction of bone marrow suppression, but the following
collaborative treatments were not allowed during the
study: 1) other systemic antitumor therapy: intravenous
chemotherapy, targeted therapy, immunotherapy, etc; 2)
locally antitumor therapy: surgery, radiotherapy (including
seed implantation), ablation therapy, etc.; 3) traditional
Chinese medicine treatment with antitumor effect.

Outcome Evaluation

After first DEB-BACE, treatment responses were evalu-
ated at the first, second and sixth month by computed
tomography (CT) or magnetic resonance imaging (MRI)
according to the revised Response Evaluation Criteria in
Solid Tumors (RECIST 1.1)."* The responses were classi-
fied as CR, PR, stable disease (SD) and progressive dis-
ease (PD). Objective response rate (ORR) was calculated
as the percentage of CR and PR, and disease control rate
(DCR) was calculated as the percentage of CR, PR and
SD. The tumor markers including neuron-specific enolase
(NSE) and progastrin-releasing peptide (ProGRP) were
detected before operation and at the first, second and
sixth month, respectively. Quality of life was evaluated
before operation and at the second month using the
European Organization for Research and Treatment of
Cancer (EORTC) Quality of Life Questionnaire-Core 30
(QLQ-C30).'® In addition, adverse events occurred were
recorded during the study.

Follow-Up and Survival Assessment

All patients were followed up until December 2019, with
a follow-up interval of 1 month. Surveillance of disease
progression was conducted at each follow-up. Progression-
free survival (PFS) and overall survival (OS) were

evaluated according to the follow-up records. PFS was
defined as the duration from the initiation of DEB-BACE
to the disease progression or death; OS was defined as the
duration from the initiation of DEB-BACE to the death.

Statistical Analysis

Data were presented as number with percentage, mean
with standard deviation (SD), or median with interquartile
range (IQR), as appropriate. Comparison of tumor markers
at multiple time points was performed by Friedman test
followed by Dunn’s multiple comparisons test.
Comparison of QLQ-C30 before and after operation was
performed by paired ¢ test. Survival analysis was carried
out using Kaplan—Meier curve and Log rank test. In addi-
tion, multivariate Cox’s regression analysis was performed
for assessing the factors related to PFS and OS, where the
independent factors were screened out by conditional for-
ward stepwise regression method. GraphPad Prism 7.00
(GraphPad Software Inc., San Diego, California, USA)
and SPSS 24.0 (IBM, Chicago, Illinois, USA) were used
for diagram making and data analysis. P value less than

0.05 was considered as statistical significance.

Results

Clinical Features of SCLC Patients

The 11 relapsed/refractory SCLC patients presented with
a mean age of 62.84+7.2 years with a range of 49 to 71
years (Table 1). The numbers of male and female patients
were 9 (81.8%) and 2 (18.2%), respectively. The number
of patients who had a history of smoking was 9 (81.8%).
In addition, the numbers of patients with ECOG score of 1
and 2 were 7 (63.6%) and 4 (36.4%), respectively.
Numbers of patients with lesion located at the left lung
and patients with lesion located at the right lung were 6
(54.5%) and 5 (45.5%), respectively. The preoperative
median NSE level was 80.3 (35.7-172.6) ng/mL with
a range of 17.2 ng/mL-196.8 ng/mL. And the preoperative
median level of ProGRP was 445.0 (186.2-910.6) ng/mL,
and the range was 86.7 ng/mL-1123.7 ng/mL. Moreover,
the first-line therapy was etoposide 100 mg/(m?*-d) plus
cisplatin 80 mg/(m*-d) for every patient. Besides, the
detailed clinical features of each SCLC patient were pre-
sented in Table 2.

Treatment Responses and Tumor Markers
At the first month post treatment, the rates of CR, PR, SD,
PD/Death, ORR and DCR were 0.0%, 63.6%, 27.3%,
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Table | Clinical Features of SCLC Patients

Clinical Features SCLC Patients (N=11)
Age (years)

Mean+SD 62.8+7.2

Range 49-71
Gender, No. (%)

Male 9 (81.8)

Female 2 (18.2)
History of smoking, No. (%)

No 2(182)

Yes 9 (81.8)
ECOG score, No. (%)

| 7 (63.6)

2 4 (36.4)
Lesion location, No. (%)

Left 6 (54.5)

Right 5 (45.5)
Preoperative NSE level (ng/mL)

Median (IQR) 80.3 (35.7-172.6)

Range 17.2-196.8
Preoperative ProGRP level (pg/mL)

Median (IQR) 445.0 (186.2-910.6)

Range 86.7-1123.7

Abbreviations: SCLC, small cell lung cancer; SD, standard deviation; ECOG,
Eastern Cooperative Oncology Group; NSE, neuron-specific enolase; IQR, inter-
quartile range; ProGRP, progastrin-releasing peptide.

9.1%/0.0%, 63.6% and 90.9% in relapsed/refractory SCLC
patients treated with DEB-BACE (Table 3). At the second
month post treatment, rates of CR, PR, SD, PD/Death,
ORR and DCR were 18.2%, 36.4%, 36.4%, 0.0%/9.1%,
54.5% and 90.9%, respectively. Moreover, at the 6th
month post treatment, the proportions of patients achieving
CR, PR, SD, PD/Death, ORR and DCR were 9.1%,
27.3%, 18.2%, 36.4%/9.1%, 36.4% and 54.5%, respec-
tively. In terms of the tumor markers, the median NSE
level was reduced at the first month (P = 0.025), second
month (P = 0.005) and sixth month (P < 0.001) post
treatment compared to that at preoperation (Figure 1A).
As to another tumor marker, ProGRP level was decreased
at the second month (P = 0.009) and sixth month (P =
0.001), but not at the first month (P = 0.296) compared to
that at preoperation (Figure 1B).

Quality of Life
In regard to quality of life, the data revealed that score of
general health status at the second month after treatment

was markedly higher compared to that before treatment in
relapsed/refractory SCLC patients treated with DEB-
BACE (P < 0.001) (Table 4). In addition, the functional
domains including the scores of social function, emotional
function, cognitive function, role function and physical
function at the second months after treatment were all
notably elevated compared to those before treatment (all
P <0.001). As for symptom domain scores, the nausea and
vomiting score, pain score and fatigue score post treatment
were all lower compared to that before treatment (all P <
0.001). In terms of the single domains, the scores of
diarrhea, constipation, loss of appetite, insomnia and short-
ness of breath post treatment were reduced compared to
that before treatment (all P < 0.001), while, the score of
financial difficulty was of no difference (P = 0.844).

Survival Profile

Furthermore, the Kaplan—Meier curves showed that the
median PFS (Figure 2A) and OS (Figure 2B) were 5.1
(95% CI: 4.1-5.9) months and 9.0 (95% CI: 6.0-12.0)
months, respectively. In addition, the PFS (P = 0.054)
(Figure 2C) was similar, but the OS (P = 0.032)
(Figure 2D) was less prolonged in patients with age >65
years compared to patients with age <65 years. Then, the
subsequent multivariate Cox’s regression analysis of fac-
tors related to PFS and OS revealed that, regarding PFS,
the ECOG score 2 (vs 1) (P = 0.010) and preoperative
NSE >5ULN (vs <5ULN) (P = 0.033) were independently
correlated with worse PFS in relapsed/refractory SCLC
patients (Table 5). In terms of OS, the age >65 years (vs
<65 years) (P = 0.013) and lesion location at the left lung
(vs right) (P = 0.046) independently associated with less
prolonged OS.

Safety Profile

The most common adverse events in relapsed/refractory
SCLC patients were fever, chest pain, chest stuffiness,
bone marrow suppression, gastrointestinal effect, hemop-
tysis and rash. These adverse events all appeared at or at
the day after DEB-BACE treatment, and were mostly mild
and manageable. Among these adverse events, chest pain
and chest stuffiness were the most common, followed by
fever with the highest temperature of about 38°C-39°C
and the majority of the fever patients could be treated by
non-steroidal anti-inflammatory drugs or recovered by
themselves. In addition, no spinal cord injury, pulmonary
thrombosis, cerebrovascular event or lower limb vein
thrombosis treatment.

existed during or post the
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Table 2 Detailed Data of Each SCLC Patient

No. Age Gender | History of | ECOG Lesion TNM Stage Treatment Disease PFS Survival os

(Years) Smoking Score Location Response Progression | (Months) Status (Months)
MI M2 M6

| 70 Male Yes 2 Left T4N3Mlc, IVB PD | Dead | Dead Yes 1.0 Dead 20

2 52 Female No | Right T4N2Mla, IVA PR CR PR Yes 8.0 Survival 13.0

3 6l Male Yes 2 Left T3N2Mla, IVA sD SD sD Yes 4.5 Dead 11.0

4 66 Male Yes | Right T4N3Mla, IVA PR PR PD Yes 5.0 Dead 10.0

5 62 Male Yes | Left T4N3Mlc, IVB PR PR SD Yes 52 Survival 9.0

[ 67 Female No 2 Left T2bN2MO, lIIA PR SD PD Yes 3.0 Dead 7.0

7 71 Male Yes 2 Right T3N3Mlc, IVB sD SD PD Yes 34 Dead 6.7

8 62 Male Yes | Left T3N3Mo, llIB PR PR PR Yes 6.9 Dead 9.0

9 6l Male Yes | Right T3N2MO, IlIB PR CR CR Yes 9.2 Survival 11.4

10 70 Male Yes | Right T4N2Mla, IVA PR PR PR Yes 6.3 Dead 8.8

1 49 Male Yes | Left T4N2Mlc, IVB sD SD PD Yes 44 Dead 6.5

Abbreviations: SCLC, small cell lung cancer; ECOG, Eastern Cooperative Oncology Group; MI, | month after operation; M2, 2 months after operation; M6, 6 months
after operation; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; PFS, progression-free survival; OS, overall survival.

Table 3 Treatment Response

Time Interval Treatment Response, No. (%) ORR DCR
CR PR SD PD/Death

Ist month 0 (0.0 7 (63.6) 3(27.3) I (9.1)/0 (0.0) 7 (63.6) 10 (90.9)

2nd month 2 (18.2) 4 (36.4) 4 (36.4) 0 (0.0)/1 (9.1) 6 (54.5) 10 (90.9)

6th month I (9.1) 3(27.3) 2 (18.2) 4 (36.4)/1 (9.1) 4 (36.4) 6 (54.5)

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, objective response rate; DCR, disease control rate.

Additionally, some serious adverse events, such as the
spinal cord injury, did not occur during and after the
treatment.

Presentation of a Successful Case
The image examinations of one patient were displayed
in Figure 3. During angiography in the left bronchial
artery, the tumor was selected under X-ray via identifying
the dyed area (Figure 3A), which disclosed that the bron-
chial branches from the internal thoracic artery were
responsible for blood supply of the targeted tumor in the
left lung (Figure 3B). Therefore, the superselective cathe-
terization was performed on the bronchial branches from
the internal thoracic artery (Figure 3C). Previously, the
patient was treated with chemotherapy, and CT image
showed that the tumor at the upper lobe of left lung was
reduced and maintained stable after chemotherapy
(Figure 3D). However, the reexamination of this patient
revealed a progression of the tumor (Figure 3E); hence, the
patient subsequently received DEB-BACE treatment. At
the first the DEB-BACE

month post treatment,

reexamination of the patient showed reduction of the
tumor in the upper lobe of left lung and a decrease of
left pleural effusion (Figure 3F).

Discussion

The dismal prognosis of SCLC patients is largely ascribed
to that it is sensitive to chemotherapy but quickly develops
chemoresistance, which has remained to be one of the
most essential problems in SCLC management. Many
mechanisms have been proposed regarding the develop-
ment of chemoresistance in SCLC patients, for instance,
the overexpressions of multidrug resistance (MDR)-related
factors, dysregulation of intracellular enzyme system,
abnormal apoptotic functions of the tumor cells and so
on; however, most of these still need validation by
experiments.' > Meanwhile, many other non-first line
therapies are introduced in the management of SCLC
patients in practice. However, according to previous stu-
dies, efficiency, and safety of DEB-BACE in treating the
SCLC patients have not been reported. Based on the fact
that DEB-BACE is efficient and tolerable in treating lung
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Figure | Decrease of tumor marker levels post DEB-BACE treatment. The NSE level (A) and ProGRP level (B) at preoperation, Ist month, 2nd month and 6th month post

DEB-BACE treatment in relapsed/refractory SCLC patients.

Abbreviations: DEB-BACE, drug-eluting beads bronchial arterial chemoembolization; NSE, neuron-specific enolase, ProGRP, progastrin-releasing peptide; SCLC, small cell

lung cancer; IQR, interquartile range.

cancers other than SCLC, we conducted the present study
to preliminarily explore the efficacy, quality of life and
survival of relapsed/refractory SCLC patients treated by
DEB-BACE. Subsequently, we found that in relapsed/
refractory SCLC patients treated with DEB-BACE: 1)
the ORR and DCR were favorable and the tumor marker
levels were decreased at first, second, and sixth month post
treatment. 2) The quality of life was markedly improved at

the second month post treatment. 3) Median values of PFS
and OS were 5.1 (95% CI: 4.1-5.9) months and 9.0 (95%
CI: 6.0-12.0) months, besides, ECOG score and preopera-
tive NSE level were independent predictive factors for
PFS, and age as well as lesion location were independent
predictive factors for OS. 4) Adverse events post treatment
were all mild and manageable with the most frequent ones

Table 4 QLQ-C30 Score Before and at 2 Months After Treatment

being chest pain and chest stuffiness.

Items QLQ-C30 Score, Mean*SD P value
Before Treatment Two Months After Treatment
General health status 43.5+9.8 52.5+9.1 <0.001
Functional domains
Social function 50.1+9.2 62.2+8.7 <0.001
Emotional function 54.8+6.6 75.5£6.0 <0.001
Cognitive function 63.716.4 75.2+6.2 <0.001
Role function 63.5+6.8 76.816.4 <0.001
Physical function 59.949.7 70.3%11.0 <0.001
Symptom domains
Nausea and vomiting 52.2+9.0 42.8+6.8 <0.001
Pain 26.8+5.6 14.0£2.5 <0.001
Fatigue 45.5x11.7 32.5%9.2 <0.001
Single domains
Diarrhea 42.1+6.4 34.945.1 <0.001
Constipation 40.2+£10.7 33.4+10.1 <0.001
Loss of appetite 42.6+8.7 31.8+94 <0.001
Insomnia 25.6+5.3 20.4+3.7 <0.001
Shortness of breath 21.6+6.4 11.5£1.8 <0.001
Financial difficulty 45.41£6.0 44.9+7.9 0.844

Abbreviations: QLQ-C30, Quality of Life Questionnaire-Core 30; SD, standard deviation.
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Figure 2 PFS and OS. The median values of PFS (A) and OS (B) in total patients, and the correlations of PFS (C) as well as OS (D) with age.
Abbreviations: PFS, progression-free survival; OS, overall survival; 95% Cl, 95% confidence interval.

Generally, DEB-TACE is predominantly applied in
liver cancers and metastatic tumor in the liver; however,
in recent years, increasing studies disclose that it could
also be utilized in other solid tumors.”** Most impor-
tantly, in regard to its application in lung cancers or
metastasis to the lung, a prior study reveals that in six
NSCLC patients who are not able to receive standard
treatment, the ORR and DCR are respectively 50.0% and
100.0% at 2 months, 50.0% and 83.3% at 4 months, 50.0%
and 66.7% at 6 months post DEB-BACE treatment.”
Another study elucidates that in 52 patients with lung
metastasis from other solid tumors, the DEB-BACE treat-
ment achieves PR, SD and PD of 30.8%, 21.2% and
48.0%, respectively.”* These studies indicate relatively
good treatment responses by DEB-BACE in NSCLC and
lung metastasis. To the best of our knowledge, the present
study was the first to detect the efficacy of DEB-BACE in
a cohort of relapsed/refractory SCLC patients, which dis-
closed that the rates of ORR (63.6%, 54.5% and 36.4%)
and DCR (90.9%, 90.9% and 54.5%) were all favorable at

the first, second and sixth month post treatment. As for
possible explanations to this result, we hypothesized that,
first, one of the mechanisms of DEB-BACE treatment was
to embolize the tumor supplying artery and lead to the
necrosis inside the tumor, which was a different pathway
compared to simple chemotherapeutics infusion, therefore
enhanced the treatment efficacy.”> Second, when com-
pared to the traditional chemotherapy through intravenous
infusion, the directional and continuous release of che-
motherapeutics to the targeted tumor by DEB-BACE pos-
sibly enhanced the cytotoxicity inside the tumor. Hence,
the DEB-BACE treatment could realize favorable treat-
ment responses in relapsed/refractory SCLC patients in
our study.

Psychological stress induced by the high mortality rate,
clinical symptoms and many side effects from treatments
all contribute to the decline in quality of life in lung cancer
patients, which of course include the SCLC patients. In
terms of the lung cancer patients treated by DEB-TACE,
a previous study elucidates that the global quality of life,
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Table 5 Cox’s Regression Analysis of Factors Related to PFS and OS

Items Multivariate Cox’s Regression Analysis (Forward Stepwise)
Beta S.E. Wald P value HR (95% CI)

PFS

ECOG score (2 vs |) 3.775 1.461 6.676 0.010 43.609 (2.488-764.377)

Preoperative NSE (Z5ULN vs <5ULN) 2412 1.130 4.558 0.033 11.159 (1.219-102.172)
oS

Age (265 years vs <65 years) 2.608 1.052 6.149 0.013 13.576 (1.727-106.699)

Lesion location (left vs right) 1.826 0917 3.965 0.046 6.211 (1.029-37.489)

Abbreviations: PFS, progression-free survival; OS, overall survival; HR, hazard ratio; Cl, confidence interval; ECOG, Eastern Cooperative Oncology Group; NSE, neuron-

specific enolase; ULN, upper limit of normal.

physical function and emotional function assessed by
QLQ-C30 scale are improved at the second month post
DEB-BACE treatment in NSCLC patients.” In our study,
the general health status, functional status, symptoms, and
single domains of quality of life in QLQ-C30 were all
greatly enhanced at the second month post DEB-BACE
treatment in relapsed/refractory SCLC patients. We pre-
sumed that the probable logics underlying the improve-
ment of quality of life by DEB-BACE treatment may

include the followings. Patients’ symptoms were amelio-
rated after treatment, such as chest pain, dysphagia and
vomiting, etc, which normally would improve the patients’
quality of life. Moreover, patients’ physical function was
also recovering along with the reduction of tumor burden,
and this could also largely contribute to patients’ quality of
life improvement.

Previous studies have shown that DEB-BACE is ben-
eficial regarding the improvement of lung cancer patients’

Figure 3 Angiography and chest CT images of a SCLC patient. The images of angiography in the lung during DEB-BACE (A—C), CT image of the reduction of lesion after
chemotherapy in the left lung (D), CT image showing a progression of the lesion after chemotherapy (E), and the CT image showing reduction of lesion after DEB-BACE

treatment (F).

Abbreviations: CT, computed tomography; DEB-BACE, drug-eluting beads bronchial arterial chemoembolization; SCLC, small cell lung cancer.
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survival. Such as, a prospective cohort study reveals that,
in advanced lung cancer patients (squamous cell carci-
noma, adenocarcinoma and others), DEB-BACE realizes
better 3-month PFS rate (96.7% vs 73.3%), 6-month PFS
rate (87.5% vs 57.1%) and 6-month OS rate (87.5% vs
52.7%)
chemotherapy.”® Another cohort study illustrates that

compared to bronchial arterial infusion
using DEB-BACE for unresectable lung metastasis from
other solid tumors, the mean survival time is 17 months
and the median survival period is 21.1 months.>* In the
present study, we found that DEB-BACE accomplished
a median PFS of 5.1 (4.1-5.9) months and a median OS
of 9.0 (6.0-12.0) months in relapsed/refractory SCLC
patients, which was a favorable survival profile.
Furthermore, we presumed that this result could be caused
by the good treatment responses induced by DEB-BACE,
which considerably enhanced the patients’ survival time
due to the restraining from tumor progression. In addition,
we also discovered that ECOG score and preoperative
NSE level were independent predictive factors for PFS,
and age as well as lesion location were independent pre-
dictive factors for OS in relapsed/refractory SCLC patients
treated with DEB-BACE. As to more advanced ECOG
status and older age, they indicated a worse physical
function, which may interfere with the efficacy of treat-
ment due to a decreased tolerance to the chemotherapeu-
tics, increased preoperative NSE level indicated a more
advanced disease condition, and many studies have
revealed that NSE level negatively correlated with SCLC
patients’ prognosis.’’*®* As for the lesion location, right
lung had a larger size and more abundant blood supply
than the left lung, which probably made the effect of
embolization and chemotherapeutics more satisfying
when compared to the left lung, and thus enhanced the
treatment efficiency. As discussed above, we presumed
that the aforementioned facts may be possible explanations
of the prognostic value of the four factors found in our
study, which, however, needed to be validated by more
studies. In addition, in regard to the clinical value of these
results, it could be that the relapsed/refractory SCLC
patients with higher ECOG score, preoperative NSE
level, age older than 65 years and lesion location at the
left lung were less suitable for receiving DEB-BACE
treatment. Nonetheless, these should be established by
large-scale clinical studies. Furthermore, DEB-BACE
also presented with a favorable safety profile in relapsed/
refractory SCLC patients, which displayed that most of the

adverse events were mild and manageable post treatment,

with the most common ones including chest pain and chest
stuffiness.

The present study was the first to explore the efficacy,
safety and quality of life in relapsed/refractory SCLC
patients treated with DEB-BACE; however, there were
several limitations that should be discussed. This was
a pilot study; thus, the small sample size could largely
reduce the statistical power; also, it blocked our way to
add more analysis in our study. In addition, this was an
observational study, which could result in some bias.

In conclusion, DEB-BACE could be a therapeutic
option for relapsed/refractory SCLC patients regarding its
favorable treatment response, quality of life, survival ben-
efit and safety profile.
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