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Purpose: The aim of this study was to compare the effectiveness and safety of CT-guided '*°I

seed brachytherapy combined with single-agent chemotherapy versus combined chemotherapy
in the treatment of elderly NSCLC.

Materials and Methods: We retrospectively analyzed 110 patients (64 men and 46 women,;
mean age=71.25+7.14 years) who were diagnosed with NSCLC without distant metastases
between January 2015 and May 2020. A total of 50 patients received '*°I brachytherapy
combined with single-agent chemotherapy (group A), whereas 60 patients received com-
bined chemotherapy (group B). The response to therapy and adverse effect were compared
between groups. The local response rate was evaluated by CT. Progression-free survival
(PES) and overall survival (OS) data were obtained through clinical follow-up.

Results: All patients had been treated and were followed-up for 3—60 months. The median
OS and PFS were 23.71£1.41 months (95% CI=20.95-26.47) vs 16.12+0.93 months (95%
CI=14.31-17.93) (P<0.05) and 15.08+0.85 months (95% CI=13.42-16.74) vs 10.03+0.53
months (95% CI=9.01-11.06) (P<0.05) in group A and group B, respectively. The local
response rate and clinical symptoms of patients in group A were significantly relieved when
compared with group B. Severe complications were not observed in either group.
Conclusion: CT-guided '*I seed brachytherapy combined with single-agent chemotherapy
is an effective and safe therapy and shows promising results compared to combined che-
motherapy alone for NSCLC in the elderly. A randomized study will be needed to assess the
superiority of this combined modality treatment.
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Introduction

Lung cancer is one of the most common malignancies and the leading cause of
cancer death worldwide, most of which is non-small-cell lung cancer (N SCLC)."?
Due to the intensification of population aging, rural urbanization, and industrializa-
tion of cities and towns, the environment pollution, unhealthy lifestyle, smoking,
and other factors, lung cancer has a high morbidity and mortality in China.*
Currently, surgical resection, chemotherapy, and radiotherapy are the standard
treatment methods for NSCLC, all of which have defects. Surgical resection has
been the preferred treatment for the management of early-stage NSCLC (ie, clinical
stages I and II), but the reported 5-year survival rate is 50-70% after surgical
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resection.”™ Some patients with early-stage NSCLC are
not suitable for the surgery, because of the special site of
NSCLC, such as being close to the pulmonary hilus or
heart. Likewise, some patients with poor general condition
make them intolerant to anesthesia and surgery. Patients
with early-stage NSCLC treated with radiofrequency abla-
tion experienced a significant increase in overall survival.”
However, Iguchi et al® suggested that the 5-year overall
and progression-free survival rates were 58.9% and 39.9%,
respectively, for radiofrequency ablation; 85.5% and
75.9%, respectively, for sublobar resection in patients
with clinical stage | NSCLC. Recently, the emerging mole-
cular targeting therapy has helped to control lung cancer,
but its long-term survival rate is limited and expensive.’
Gomes and Cruz'® showed the mechanism of resistance to
targeted therapy, such as secondary mutations in the EGFR
gene, amplification of Human Epidermal Growth Factor
Receptor 2 (HER2) gene, mutations in PIK3CA and
BRAF,
Therefore, external radiotherapy combined with che-

and conversion to small-cell lung cancer.
motherapy as the basic treatment of malignant tumors
has played a major role in the management of patients
with non-surgical lung cancer.''"'* A lot of clinical studies
have confirmed the effectiveness of chemotherapy com-
bined with external radiotherapy in the treatment of
NSCLC, which could prolong survival time and improve
the quality-of-life of patients.'*'* However, many patients
(especially older patients) cannot tolerate the currently
available treatment modalities due to their poor general
condition (eg, chronic obstructive emphysema, poor car-
dio-pulmonary function, hypertension, diabetes, and other
diseases), severe toxicity after chemotherapy, and external
radiotherapy (such as myelosuppression, nausea, radiation
pneumonitis, radiation esophagitis, etc.), even if using the
latest technology. A study for unfit elderly patients with
NSCLC indicated that single-agent chemotherapy should
be considered the standard treatment.'”> Meanwhile, owing
to their poor general condition and other factors, '*I seed
brachytherapy may be an alternative method for elderly
NSCLC.'

1251 seed brachytherapy has been applied in clinical
practice and achieved a good outcome for several years.
Studies have shown that '*°I
and useful minimally invasive therapy for tumors (pancrea-

seed brachytherapy is a safe

tic cancer, liver cancer, gynecologic malignancies and brain
cancer, etc.).” 7?2 Many researchers have begun to explore
the '*I seed brachytherapy treatment for NSCLC. The
results have showed that percutaneous pulmonary '*°I seed

brachytherapy can control local tumors well, while not
increasing other serious complications.® Now, '*°I seed bra-
chytherapy, which is a form of internal radiotherapy, has
played an important role in NSCLC. The average energy of
1251 seed is 27-32 KeV, which releases low doses of y-rays
and soft X-rays continuously. '*’I seed had an initial activity
of 0.8 mCi, a half-life of 59.6 days and a radiation radius of
1.7 cm with a total dose administration of approximately
110-160 Gy. Because the radiation energy from '*I seed
decreases with increasing distance, there is a much lower
dose to normal neighboring organs. Therefore, computed
tomography (CT)-guided '*I seed brachytherapy can target
the entire dose irradiation to the local tumor and there are no
obvious radiation-related adverse reactions, which is espe-
cially suitable for elderly NSCLC.

Thus, we considered the possibility that '*°I seed bra-
chytherapy combined with single-agent chemotherapy
might be an alternative treatment for elderly NSCLC.
The purpose of this study is to evaluate the effectiveness
and safety of CT-guided '*I seed brachytherapy combined
with single-agent chemotherapy in the treatment of elderly
NSCLC.

Materials and Methods

Patient Selection

Between January 2015 and May 2020, 110 patients (64
men and 46 women; mean age=71.25+7.14 years) who
were diagnosed with NSCLC without distant metastases
at our hospital were enrolled for this retrospective study.
Then, 50 patients (group A) received percutaneous CT-
guided '*’I seed brachytherapy and single-agent che-
motherapy, and 60 patients (group B) were given plati-
num-based combination chemotherapy. This retrospective
study was approved by the institutional review board at
our hospital according to the standards of the Declaration
of Helsinki. The ethics committee of our hospital deemed
some patients consent not necessary due to the retrospec-
tive nature of this study. But the other patients provided
written informed consent. The data of all patients was
anonymized and deidentified prior to analysis in this
study. The characteristics of individual patients are sum-
marized in Table 1. The TNM staging of the tumors used
the American Joint Committee on Cancer eighth Edition.

Inclusion and Exclusion Criteria
Study inclusion criteria were determined as follows: age
>60, diagnosis of NSCLC confirmed by biopsy, without
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Table | Summary of Patient and Tumor Characteristics

Factor Group A Group B P-value
(n=50) (n=60)
Age (averagexSD) 71.38+6.98 71.13£7.32 | 0.85 (t-test)
Gender 0.67 (x* test)
Male 28 36
Female 22 24
ECOG score 0.86 (x* test)
0-I 20 25
2 30 35
Pathology 0.75 (x* test)
Adenocarcinomas | 21 27
Squamous cell 29 33
carcinomas
Stage (AJCC 8) 0.94 (x* test)
1l 32 38
1 18 22
Tumor diameter 0.58 (x* test)
<2 cm 15 22
2-3 cm 25 30
23 cm 10 8
No. of lesions 50 60
Classification of 0.28 (x* test)
tumor
The center type 15 24
The peripheral 35 36
type
Carcinoembryonic 0.23 (x* test)
antigen
Elevated 39 52
Normal range I 8
Prior treatment None None

Notes: Group A, elderly patients with NSCLC treated with '**I seed brachyther-
apy and single-agent chemotherapy. Group B, patients with NSCLC received com-
bined chemotherapy only.

Abbreviations: NSCLC, non-small-cell lung cancer; ECOG, Eastern Cooperative
Oncology Group; SD, standard deviation.

distant metastases, less than three unilateral lung lesions,
single lesion with a diameter less than 5 cm, Eastern
Cooperative Oncology Group (ECOG) <2, expected survi-
val of over 3 months. The exclusion criteria were deter-
mined as follows: age <60, cachexia, systemic metastases,
coagulation dysfunction, platelet count <20.0x10°/L,
unable to tolerate percutaneous lung puncture, severe car-
diopulmonary dysfunction, and severe cognitive impair-
ment or other factors which resulted in failure to

complete the procedure.

Chemotherapy

In group A, patients with squamous cell carcinomas
received single-agent docetaxel (75 mg/m?/3 weeks) or
gemcitabine (1000 mg/m? on days 1 and 8), and with
adenocarcinoma received single-agent pemetrexed (500
mg/m?/3 weeks). In group B, patients with squamous cell
carcinomas received platinum-based combination che-
motherapy, using 75 mg/m® of docetaxel on day 1, or
1000 mg/m? of gemcitabine on days 1 and 8, followed
by 30 mg/m? of cisplatin on days 1 to 3 or carboplatin at a
dose of 300 to 350 mg/m” administered on day 2. While
patients with adenocarcinoma received 500 mg/m? of
pemetrexed on day 1, combined with carboplatin at a
dose of 300-350 mg/m” administered on day 2. The regi-
men had a 21-day schedule which was repeated for six
cycles, if tolerated. In group A, '*°I seed implantation was
performed during the interval between chemotherapy.

'] Seeds Implantation Brachytherapy

Instruments and Equipment

The '*I sealed seed source was provided by Tianjin Saide
Biological Pharmaceutical Co., Ltd, China. The Ag rod
with '#°I was mounted in the titanium tube and sealed at
both ends. The length of the rod was 4.50 mm and the
external diameter was 0.80 mm. The matched peripheral
dose was 110 to 140 Gy, and the average energy was 27 to
32 KeV. With an initial activity of 0.8 mCi, a radius of 1.7

1251 seed was

cm and a half-life of 59.6 days, when an
implanted in the lesion, it released continuous low-dose y-
ray and soft X-ray, and 93% to 97% of brachytherapy dose
was delivered in 8-10 months. The radioactive particle
implantation treatment system was provided by Zhuhai
Hokai Medical Instruments Co., Ltd, China. The 18G
puncture needles were from Cook Medical, Bloomington,
IN, USA. The 64-slice CT scanner was from Siemens,

Germany.

'23| Seeds Implantation Process

Before '*°I seed implantation, an enhanced CT scan, 5-mm
thick, was necessary in all 1251 seed implantation patients.
The CT data were inputted to a treatment planning system
(TPS) (Zhuhai Hokai Medical Instruments Co., Ltd,
China) to delineate the target region, determine the dose
of radioactive seeds implanted, calculate the number of
puncture needles, plan the puncture path, measure the
needle insertion depth, and calculate the total number of
125] seeds that needed to be implanted. On the CT image,
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the radiotherapy physician delineated the gross tumor
volume (GTV), planned target volume (PTV), and defined
surrounding vital organs (spinal cord, thoracic aorta, pul-
monary artery, bronchus, etc.). A 5 mm margin was added
to the GTV to create PTV, as has been recommended in
earlier studies.” But PTV was defined as a 1.5 cm external
expansion to the GTV now.?* The prescribed dose was an
averaged 120 Gy (100-140 Gy). Based on the three ortho-
gonal diameters within the target tumor and a prescribed
tumor matched peripheral dose (MPD) of average 120 Gy,
TPS generated a dose-volume histogram, isodose curves of
different percentages, and calculated the dose and number
of implanted '*°I seeds. PTV edge was covered by an
isodose curve from 70% to 90%. The MPD on surrounding
vital organs and tissues was reduced according to the
following criteria: large vessels 80 Gy, heart 45-50 Gy,
oesophagus 60 Gy, trachea 50 Gy, spinal cord 45-50 Gy,
breast 50 Gy, thyroid 45 Gy, kidney 20 Gy, and skin 50
Gy

After the sterilization, radiation leak, and activity
detection, the '*°I seeds and disposable implant gun
were sent to the operating room, carefully operated to
prevent radioactive contamination. Before the operation,
a CT scan, 5-mm thick, was obtained to ensure the loca-
tion and upper and lower borders of the tumor, according
to the TPS preoperative plan. The puncture position of the
patient’s body surface was marked, and the patient was
secured, with care to avoid the ribs, major blood vessels,
bronchi, and spinal cord, according to the preoperative CT
examination results. The range of needle arrangement and
the number of puncture points were determined by com-
bining CT scan positioning lines and body surface mar-
kers. The spacing between puncture points was set to
about 1 cm. After local anesthesia with 2% lidocaine, an
18-G spinal needle was inserted to reach the farthest
tumor edge, but was kept at approximately or less than 5
mm of the border. Similarly, other needles of the same size
were punctured into the tumor, with the distance between
each needle being approximately 1 cm, checking insertion
depth and needle tip position with CT and adjusting as
required. From deep to shallow, the '*’I seeds were
released while retracting back the needle and keeping
adjacent particles at a distance of approximately 1 cm.
To avoid complications during the operation, all spinal
needles were retained until the completion of the implan-
tation and removed at the same time. After implantation of
the '*°I seeds, the CT scan was performed to assess post-
operative such as and

complications, bleeding

pneumothorax. The last CT scan images were also
imported in the TPS program to verify the location of
the '*I seed implantation, and evaluate the dose distribu-
tion to the tumor area and the surrounding normal tissue.
The aim was to ensure that the total activity of the
implanted '*°I seeds met the prescribed dose of the treat-
ment plan. If the dose requirements were not met, reim-
plantation was conducted.

Evaluation Criteria

Patients who accepted '*’I seed implantation underwent
electrocardio monitoring in the radiation interventional
ward for 1-2 days. All patients underwent a follow-up
examination except for those who died or were lost to
follow-up. Physical, laboratory, and imaging examinations
of the patients were recorded in detail. Enhanced CT scans,
that were performed to evaluate the therapeutic effective-
ness, were performed every month for the first 3 months,
then once every 3 months. The effectiveness was evaluated
according to the response evaluation criteria in solid
tumors (RECIST).?® Complete response (CR) was defined
as the complete disappearance of all target lesions. A
partial response (PR) was defined as at least a 30%
decrease in the sum of the diameters of target lesions,
taking as reference the baseline sum diameters.
Progressive disease (PD) was defined as an increase of at
least 20% in the sum of the diameters of target lesions,
taking as reference the smallest sum on study. In addition
to the relative increase of 20%, the sum must also demon-
strate an absolute increase of at least 5 mm. Stable disease
(SD) was defined as neither a sufficient shrinkage to qua-
lify for PR nor a sufficient increase to qualify for PD,
taking as a reference the smallest sum diameters while
on study. Total response rate (RR) was the sum of the
cases of CR+cases of PR/case number. Long-term effec-
tiveness was evaluated according to 1-year and 2-year
survival rates. For calculation of the survival rate, deaths
from any cause were scored as events. PFST was defined
as the time from the first treatment to the first documented
disease progression, death, or end of the study. OS was
calculated as the time from acceptance of the first treat-
ment to last follow-up or death of any cause. The toxicity
criteria of the World Health Organization (WHO) were
applied to assess the chemotherapy-related adverse effects.
The acute and late adverse effects of irradiation were
assessed according to the Radiation Therapy Oncology
Group (RTOG).
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Statistical Analysis

The statistical software package SPSS version 23.0 was
used for statistical analyses. Data were expressed as means
+standard deviation. The significance of differences was
analyzed using the f-test. The response to therapy and
adverse effect were evaluated using the Wilcoxon test or
x? test. Survival analysis was assessed using the Kaplan—
Meier method and the Log rank test. A P-value<0.05 was
considered as an indicator of a statistically significant
difference.

Results

Response Rate

In group A, '*°I seeds implantation and six cycles of
single-agent chemotherapy were well tolerated by all
patients. But six of 60 patients failed to complete six
cycles of combination chemotherapy in group B, because
of the toxic side-effects of chemotherapy, which subse-
quently received only symptomatic and supportive care.
After the 6-month follow-up of patients, the CR was 14
(28.0%) vs 0 (0%); PR was 25 (50.0%) vs 28 (46.7%);
SD was 8 (16.0%) vs 22 (36.7%); PD was 3 (6.0%) vs
10 (16.6%); and RR was 39 (78.0%) vs 28 (46.7%) in
both groups A and B (Figure 1). The total RR in tumor
response accounted for 78.0% in group A, which was
significantly higher than that of group B (P<0.0001;
Table 2). According to the imaging results, when the
lesion was still enhanced or active, '*°I seed was re-
implanted accompanied by intermittent single-agent che-
motherapy in group A. In group B, patients with active
lesions received chemotherapy again if tolerated.

PEST and Overall Survival

Follow-up ranged from 3-60 months, the median follow-
up time was 19.06+0.76 months (95% confidence interval
[CI]=18.32-20.64). The median PFST was 15.08+0.85
months (95% CI=13.42-16.74) in group A and 10.03
+0.53 months (95% CI=9.01-11.06) in group B (x*=24.18,
P=0.000, Log rank test; Figure 2). The difference between
groups A and B was statistically significant.

The 1- and 2-year OS rates for group A were 88.00%
and 54.00%, respectively, and for group B, 71.67%, and
13.33%, respectively. The median OS time was 23.71
+1.41 months (95% CI=20.95-26.47) for group A and
16.12+0.93 months (95% CI=14.31-17.93) for group B,
respectively (x*=17.68, P=0.000, Log rank test; Figure 3).

The Log rank test showed a significant difference in OS
between two groups.

Relief of Clinical Symptoms

The clinical symptoms of NSCLC usually include cough,
chest pain, bloody sputum, and chest tightness. But we
found changes in these clinical symptoms after treatment.
The symptoms of cough and chest pain in group A showed
significant relief compared with those in group B (Table 3).

Change of Laboratory Index

Patients with NSCLC are usually accompanied by abnor-
mal laboratory indicators, such as carcinoembryonic anti-
gen, squamous cell carcinoma antigen, D-dimer,
fibrinogen, and so on. The higher the tumor load, the
more obvious the abnormality. After treatment, we also
found significant changes in the laboratory index.
Compared with group B, the laboratory index of patients
in group A significantly improved after treatment, espe-
cially regarding carcinoembryonic antigen/squamous cell

carcinoma antigen and D-dimer (Table 3).

Complications and Adverse Reactions

In group A, there were no serious complications related to
puncture for '*°I seeds implantation during our follow-up
period. Subcutaneous hemorrhage was common to punc-
tures from seeds implantation, which was easily con-
trolled. Three patients developed pneumonitis which was
relieved after anti-inflammatory treatment. Five patients
had cough and hemoptysis which improved after treatment
with hemostatic drugs and antibiotics. During the proce-
dure, seven patients developed pneumothorax with the
lung compressed by less than 30%, which was improved
after bed rest and supplemental oxygen. None of the
patients underwent radiation pneumonia and '*°I seeds
did not migrate to other organs. The '*°I seed implantation
was successful and safe in all the patients in group A.

In both groups A and B, the severe toxicities of che-
motherapy were as follows, respectively: myelosuppression
(12.00%, 41.67%); gastrointestinal response (8.00%,
33.33%), fever (10.00%, 11.67%), allergy (12.00%,
13.33%), and alopecia (12.00%, 16.67%). There were sta-
tistically significant differences in myelosuppression and
gastrointestinal responses between the two groups (Table 4).

Discussion
For patients with NSCLC, the tumoricidal dose needs to
reach a certain level of 80-120 Gy to control local tumor
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Figure | CT scan images of typical patients in group A.(Al, A2) CT scan of a 82-year-old male patient with Squamous cell carcinoma. (Al) The pre-treatment CT image
shows a mass in the right upper lobe (September 19, 2016). (A2) The target lesion significantly decreased in size after the combination of iodine-125 seed implantation and
single-agent chemotherapy regimen. The chest pain symptoms were relieved considerably (March 15, 2017). (B1-B4). CT scan of a 64-year-old female patient with
adenocarcinoma. (BI) The pre-treatment CT image shows a lesion in middle lobe of right lung (March 10, 2016). (B2) Five months after treatment, the CT scan indicated a
complete response (October 23, 2016). (B3, B4) After continuous follow-up, the lesion disappeared and remained in a slight high-density area in the middle lobe of the right
lung (April 29, 2020).
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Table 2 Comparison of Treatment Effect in Groups A and B
(Wilcoxon Test)

Group | CR | PR | SD | PD | RR=CR+PR(%) | P-value

A 14 25 8 3
B 0 28 22 10

39 (78.0%) <0.0001

28(46.7%)

Abbreviations: NSCLC, non-small-cell lung cancer; RR, response rate; CR, com-
plete responses; PR, partial responses; PD, progressive disease; SD, stable disease.

progression.”” Although an increased external radiation dose
can improve local control, it will inevitably lead to damage of
normal tissue, and the lowest effective dose could not be
reached, which resulted in recurrence and distant metastasis.
Fletcher et al*® showed that radiation therapy with 80—100
Gy or more doses for patients with the early stage of large
NSCLC had clinical effificacy, but it caused severe radiation-
induced pneumonia. The increasing dose of external irradia-
tion is restricted due to the dose-tolerance limits of the
normal lung tissue, but '*I seed brachytherapy can provide
sufficient radiation for the target regions, with minimal toxi-
city to the surrounding tissues, which results in relatively
high local control rates.”** Experimental research has
found that '>I interstitial brachytherapy reduced tumor
growth by inhibiting the Warburg effect, which may have
resulted from downregulation of mTOR, c-Myc, HIF-1a, and
GLUT1 expression, particularly c-Myc and GLUTI, in
NSCLC A549 xenografts.*® '*°I particles also can inhibit
the growth of HGC-27 gastric cancer cell transplants and
promote the expression of Bax, caspase-3, and caspase-8
mRNA in the tumor tissue.** These studies had confirmed

group
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Figure 2 Kaplan—Meier curve of progression-free survival of patients in both
groups A and B.
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Figure 3 Kaplan—Meier curve of overall survival of patients in both groups A and B.

that '*’I seed brachytherapy could inhibit the proliferation
and promote the apoptosis of cells.>> So when '*°I seeds are
implanted in the lesions of NSCLC, persistent low-dose
irradiation could affect the different stages of cell cycle,
which could continue to kill tumor cells.**>” The low oxygen
dependence of y-rays can improve the killing effect on tumor
cells.*® Meanwhile, the low emission rate of the radiation
also gives surrounding normal tissue sufficient time to repair
from sublethal damage.?” Additionally, the '*I seed bra-
chytherapy can be followed by continuous internal radio-
therapy and continuous irradiation for 8—10 months. The
125] seed implantation can be repeated for local lesions as
required.

2] seed has an effective radiation only in 1.7 cm
distance, and the decay of radiation dose is inversely
proportional to the spare of distance between '*°I and the

target site.>” !

The internal radiation dose promptly
declines to a relatively lower level from the outside of
lung tumors, which partially protects the healthy lung
tissues from radiation injury.*® Huo et al** reported that
if the prescribed dose of '*°I seed exceeded 110.0 Gy, it
would be effective for patients with stage III NSCLC. In
the present study, we found that the accumulative dose
reached 110-140 Gy, and the radiation doses were distrib-
uted within 1 cm by the TPS, which caused less damage to
the normal lung tissue. Local control rate reached 100%,
and the duration of local control was >6 months. Another
study showed that using a low dosage (7.7 cGy/h) and
prolonged radiation time (3—4 half-life periods) of radio-
active '*’I seed were able to effectively kill tumor cells
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Table 3 Relief of Clinical Symptoms and Laboratory Indicators Associated with NSCLC in Both Groups (Wilcoxon Test)

Symptoms Group A Group B P-value
SR PR NR AG SR PR NR AG
Cough 14 28 8 0 5 28 22 5 0.0001
Chest pain 16 25 9 0 6 25 24 5 0.0001
Bloody sputum 15 28 6 | 12 30 16 2 0.0524
Chest tightness 16 26 8 0 14 27 15 4 0.0653
carcinoembryonic antigen/squamous cell carcinoma antigen 15 28 7 0 3 26 25 6 <0.0001
D-dimer 13 26 Il 0 4 26 26 4 0.0003
Abbreviations: AG, aggravation; NR, no remission; PR, partial response; SR, significant remission.
Table 4 Adverse Reactions of Chemotherapy Observed in Both Groups Upon Follow-Up (X2 Test)
Group Myelosuppression Gastrointestinal Response Fever Allergy Alopecia
A 6 4 5 6 6
B 25 20 7 8 10
b value 0.0006 0.0014 0.78 0.83 0.49

Notes: Group A, elderly patients with NSCLC treated with 125 seed brachytherapy and single-agent chemotherapy. Group B, patients with NSCLC received combined

chemotherapy only.
Abbreviation: NSCLC, non-small-cell lung cancer.

independent of cell cycle with a minor injury to normal
tissue adjacent to the massive lung cancer lesion.****

TPS plan and CT scan were key to ensuring the effect
and reducing the related complications for NSCLC.
Without damaging the surrounding organs, a TPS plan
could ensure that 95% of the tumor volume accepted
100% of the prescribed dose (PD), which was consistent
with the American Brachytherapy Society’s so-called dual
90 (90% of the tumor volume acquire 90% prescription
dose).*>** CT scan could clearly show tumor location,
boundary, important blood vessels and organs, which was
helpful to control and reduce complications related to '*°I
implantation. Now application of 3-D printing template-
assisted radioactive '*°I seed implantation can help shorten
operation time and optimize radiation-dose distribution,
which is worthy of promoting. In the present study, there
was no case of related death due to '*°I implantation.

121 seed brachytherapy has very good effect on tumor
local control, but it still has shortcomings. First, different
pathological types of tumors have different sensitivity to
12°] seed brachytherapy. Second, because of obstacles such
as the ribs, scapula, adjacent great vessels and so on, some
places in the lung could not be reached completely, so the
2] seed implantation might be difficult for some
locations.”> Third, in patients with poor lung function,
lung puncture is prone to serious complications. So even
with complete preoperative TPS or 3-D printing template,

the distribution of '*°I seed cannot be guaranteed to be
absolutely uniform. There are still tumor remnants after
the implantation of '*°I seed. Meanwhile, '*°I seeds have
no effect on distant metastases (such as lymph nodes) from
lung cancer. All of these require adjuvant systemic che-
motherapy. Chemotherapy as a systemic treatment has the
potential role to control tumor, increase operability, and
eliminate micrometastases. But it is unsatisfactory that
chemotherapy has achieved very small survival benefits
and is limited by significant toxicity such as myelosup-
pression, nausea and vomiting, liver and kidney function

damage, and hair

45,46

cardiotoxicity, skin pigmentation,
loss.

If the '*I seed brachytherapy and chemotherapy com-
bined use, is it possible to benefit from each other? '*°I
seed brachytherapy which control local tumors, can reduce
the dose of chemotherapy drugs and the toxic side-effects
of chemotherapy. Chemotherapy can control whole body
tumor and reduce the tumor size, which is beneficial to '*°I
seed implantation and cost saving. Yu et al*’ reported that
combination of '*°I brachytherapy and chemotherapy is an
efficacious and safe therapy for NSCLC.

As the population ages, elderly lung cancer cases show
an increasing trend, which is considered as a important
factor for treatment selection. Elderly patients with lung
cancer usually suffer from a variety of chronic diseases
(eg, chronic obstructive emphysema),

poor general
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condition, and loss of organ-function reserve, all of which
tend to be less tolerant to conventional chemotherapy than
their younger counterparts. Although chemotherapy can pro-
long OS compared to best supportive care, considering
higher toxicity rates, single-agent chemotherapy was recom-
mended especially for elderly patients, combination che-

recommended individual

15,48

motherapy according to
conditions.
Wu et al'® explored the effectiveness of '*°I bra-
chytherapy combined with chemotherapy vs chemother-
apy alone for stage III or IV NSCLC in the elderly (100
patients were equally divided into two groups), and the
PFS was 13 months vs 8 months (P<0.05) with a median
follow-up time of 20 months, and no severe complica-
tions. The findings of our study show that CT-guided '*°I
seed brachytherapy combined with single-agent che-
motherapy was safe and effective for elderly patients
with NSCLC. The '*°I seed implantation procedure was
successful in group A. No severe procedure related major
complications, such as massive hemoptysis, fatal pneu-
mothorax, tumor seeding along the needle tracts, radiation
pneumonitis, or death were seen in group A. The median
PFST (15.08+0.85 months vs 10.03+0.53 months) and OS
(23.71£1.41 months vs 16.12+0.93 months) were signifi-
cantly longer in group A than in group B. In addition,
CT-guided '*I seed brachytherapy combined with single-
agent chemotherapy offered better local tumor control and
improvement in the quality-of-life. The total RR in tumor
response accounted for 78.0% in group A, which was
significantly higher than that of group B. The symptoms
of cough and chest pain in group A showed significant
relief compared with those in group B. The side-effects of
single-agent chemotherapy were also less severe.

Conclusion

Our study preliminarily demonstrated that CT-guided '*°I
seed brachytherapy combined with single-agent che-
motherapy was effective and safe for elderly patients
with NSCLC. It provided good local control and higher
survival rates and relieved clinical symptoms without
increasing side-effects. But our study was limited by its
retrospective design, sample size, and relatively short fol-
low-up period for some patients. Future research needs to
further confirm the efficacy and safety of this treatment
with pathological changes and functional imaging evalua-
tion in a larger sample size. Prospective studies should
also be carried out.
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