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Background: Systemic therapy is recommended for advanced non-small-cell lung cancer
(NSCLC). However, conventional first-line treatment has generated a plateau in response rate
of 25% to 35%. Few studies have shown patients benefit from microwave ablation (MWA)
in combination with radiotherapy and chemotherapy. This study aims to evaluate safety and
efficacy of percutaneous computed tomography-guided MWA as maintenance after first-line
treatment for patients with advanced NSCLC.

Methods: Patients with histologically verified NSCLC stage IIIB or IV between January 2010
and March 2014 were involved. After completion of first-line treatment with partial response
or stable disease, 35 patients with 39 tumors underwent 39 MWA procedures. Complications,
progression-free survival (PFS), overall survival (OS), and correlated predictors were analyzed.
Results: During a median follow-up of 17.7 months and 10.8 months after initial MWA, local
efficacy was 87.2%, median MW A-related local control time was 10.6 months, and tumor size
was the only predictor (P=0.002). Median MWA-related PFS, MWA-related OS, PFS, and
OS were 5.4, 10.6, 11.8 and 17.7 months, respectively. Local efficacy was significantly cor-
related with MW A-related PFS (P=0.003), MW A-related OS (P=0.000), and OS (P=0.001).
There were no procedure-specific deaths. Total incidence of major complications was 12.8%,
including pneumothorax resolved by closed pleural drainage and pneumonia controlled by
antibiotics in a short time.

Conclusion: This study concluded two points, including: 1) patients benefited from MWA
as maintenance both in local control and survival; 2) as maintenance MWA was superior to
conventional maintenance therapy with improved survival and well-tolerated complications.
Therefore, MWA was a safe and effective maintenance after first-line treatment in patients
with advanced NSCLC.

Keywords: non-small-cell lung cancer, CT-guided microwave ablation, progression-free

survival, overall survival

Introduction

Lung cancer is the most common cause of death from cancer worldwide, with an
incidence of approximately 1.8 million and mortality of 1.59 million each year.'! Only
16.8% of all lung cancer patients survive more than 5 years after the lung cancer was
diagnosed.? This dismal outcome is mainly because only 15% of patients are initially
diagnosed at an early stage without severe comorbidity, thus are eligible for radical
surgery.®> Non-small-cell lung cancer (NSCLC) accounts for 89% of lung cancer
cases.* Systemic therapy is recommended for advanced NSCLC according to National
Comprehensive Cancer Network guidelines.® However, conventional first-line treat-
ment has generated a plateau in response rate of 25%—35%, median progression-free
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survival (PFS) of 3-5 months, and overall survival (OS) of
8-10 months; 1-year and 2-year survival rates are 30%—-40%
and 10%—15%, respectively.®® Considerable progress has
been made in the treatment field. Chemotherapy can be
optimized by adding bevacizumab to improve PFS and OS in
patients with non-squamous carcinoma.”' EGFR TKI'"'* and
ALK inhibitors'>'¢ have dramatically improved the response
rate, PFS, and OS. However, most patients progress during
first-line treatment, and even those responsive or stable to
first-line treatment will progress inevitably during the fol-
lowing close observation. Maintenance therapy is another
option. Bevacizumab,!” pemetrexed,'®! gemcitabine,?!
and erlotinib*?* administered as maintenance therapy have
increased survival. However, maintenance therapy is appro-
priate for select patients depending on several factors, such
as toxicity and intolerance, histologic subtype and genotypes,
and limited benefit is not superior to second-line treatment
initiated at the time of disease progression.

Energy-based tumor ablation consists of the direct applica-
tion of thermal and non-thermal therapies to eradicate or sub-
stantially destroy focal tumors.?* Microwave ablation (MWA)
induces tumor cells’ coagulation through high-temperature
thermal injury using electromagnetic devices with frequencies
from 300 MHz to 300 GHz.% Percutaneous image-guided
MWA is a minimally invasive therapeutic modality that has
been recently proven to be safe and effective in lung cancer.?*3°
Furthermore, its efficacy is not affected by histologic subtype
or genotypes theoretically. It was hypothesized that MWA
may further eliminate residual tumors and decrease local
recurrence after first-line treatment, thus prolonging survival
and improving quality of life in a further step. Few studies
have shown patients benefit from MWA in combination with
radiotherapy’! and chemotherapy.® For the first time, we ret-
rospectively evaluated the safety and efficacy of percutaneous
computed tomography (CT)-guided MWA as maintenance
after first-line treatment for patients with advanced NSCLC
and attempted to identify correlated predictors.

Materials and methods

Patients

The Institutional Review Board of Shandong Provincial
Hospital affiliated to Shandong University granted the eth-
ics approval for this study. A multidisciplinary team (MDT)
comprised of surgeons, physicians, interventional oncolo-
gists, radiologists, pathologists, pharmacists, and anesthetists
provided objective and reliable advice for each patient based
on a risk—benefit analysis. Written informed consent was
obtained from each patient before treatment.

Inclusion and exclusion criteria
Thirty-five patients with histologically verified advanced
(stage IIIB or IV) NSCLC were enrolled between January
2010 and March 2014, including those with recurrence and/
or metastasis to advanced stage after initial radical surgery.
After completion of four or six cycles of first-line platinum-
doublet systemic chemotherapy or targeted therapy (depend-
ing on the histologic subtype and genotypes) or concurrent
chemo-radiation followed by chemotherapy (merely applied
to stage I11B), patients with partial response or stable disease™
were introduced to MWA based on MDT consultation. Other
inclusion criteria were as follows: age =18 years, Eastern
Cooperative Oncology Group performance status =2, at least
one measurable lung tumor, well-controlled symptomatic dis-
tant metastases in brain or bone by radiotherapy, and adequate
hemostatic function. Exclusion criteria were as follows: a life
expectancy shorter than 3 months, and the occurrence of other
malignancy within the past 5 years (Table 1).

Course of treatment

First-line treatment

1) Chemotherapy regimens were all platinum-doublet
regimens that included cisplatin (75 mg/m? intravenous [[V]
on day 1) or carboplatin (with an area under curve of 5-6
on day 1) plus vinorelbine (25 mg/m? IV on days 1 and 8,
n=1), gemcitabine (1,250 mg/m? IV on days 1 and 8, which is
employed as a preferred treatment option for squamous cell
carcinoma, n=10), docetaxel (75 mg/m* IV on day 1, n=12),
or pemetrexed (500 mg/m? IV on day 1, which is employed
as a preferred treatment option for non-squamous cell carci-
noma, n=8). All chemotherapy regimens were repeated every
3 weeks for four or six cycles. 2) EGFR-TKIs were admin-
istered to patients with definite sensitizing mutations (n=5).
3) Concurrent chemo-radiation was administered at a total
dose of 60-70 Gy in 1.8-2.0 Gy fractions (n=7), followed by
chemotherapy as described earlier in this paragraph.

MWA procedure
Microwave generator (KY-2450B; Kangyou Microwave
Institute, Nanjing, People’s Republic of China) with a fre-
quency of 2,450+50 MHz and continuously adjustable out-
put power of 0—-100 W was used. The microwave antenna has
an effective length of 100—180 mm, an active tip of 15 mm,
and an outside diameter of 14—18 gauge, with a dipole design
and a water circulation cooling system using normal saline.
All patients fasted for 4 hours before and after the MWA
procedure. The MWA procedure was performed by two
experienced interventional oncologists, a radiology technician,
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Table | Clinicopathologic characteristics

Characteristics Patients n (%)t

Sex

Male 25 (71.4)

Female 10 (28.6)
Age (years) 59 (34-71)
Smoking history

Never 15 (42.9)

Smoker 20 (57.1)
ECOG PS

0-1 22 (62.9)

2 13 (37.1)
Weight loss

=5% 28 (80.0)

>5% 7 (20.0)
Histologic subtype

Squamous cell carcinoma 10 (28.6)

Non-squamous cell carcinoma 25 (71.4)
Gene status?

EGFR 9

ALK 0
Stage

1B 10 (28.6)

v 25 (71.4)
Tumor location, mean (range)t

Peripheral 22 (56.4)

Central 17 (43.6)
Tumor size!$ (cm), mean (range) 3(1-11)

=3 20 (51.3)

>3-=<5 12 (30.8)

>5 7 (17.9)
Regional lymph node metastases

No 8 (22.9)

Yes 27 (77.1)
Distant metastases

No Il (31.4)

Yes 24 (68.6)
Number of distant sites

| 15 (62.5)

>| 9 (37.5)
Number of distant metastases

| 10 (41.7)

>| 14 (58.3)

Notes: TAll data are presented as number (%) of patients, with the exception of
tumor location and size. *Some patients refused the detection of gene status because
of financial reasons. STumor size was measured at the initial MWA procedure.
Abbreviations: MWA, microwave ablation; ECOG PS, Eastern Cooperative
Oncology Group performance status.

and a nurse. Local anesthesia and preemptive analgesia* were
performed with an electrocardiogram monitor. CT (light speed
64V spiral; GE Healthcare, Milwaukee, WI, USA) was used
for guidance and assessment. The plan was based on the fol-
lowing: 1) the location, number, size, and shape of the tumors;
and 2) the position in relation to nearby critical structures,
especially large blood vessels that might be at risk of injury.
The antenna was placed into the deepest margin of the tumor

with a well-fixed position. Given that MWA with an output
power of 60—80 W has a spheroidal ablation zone of 3.5%3x3
cm’, a single antenna’s insertion was used for small tumors
(=3 cm), multiple insertions of a single antenna were applied
for intermediate tumors (between 3—5 cm), and multiple anten-
nas inserted simultaneously (at a distance of 10 mm from each
other) were used for large tumors (>5 cm); therefore, multiple
overlaps achieved a large or conformal ablation zone.* The
antenna was modified and repositioned according to imaging
changes until the tumor was covered completely (plus an abla-
tive margin of at least 5 mm, and ideally 10 mm around the
tumor) or the planned imaging end point has been reached.?
At the end of each procedure, tract ablation was performed
to prevent tumor seeding or tract bleeding before the antenna
was removed. A CT scan immediately after the procedure
was performed to assess the treatment response as well as to
demonstrate immediate complications, such as pneumothorax
and hemorrhage (Figure 1A to F).

Follow-up and treatment assessment

The efficacy of chemotherapy was assessed every two
cycles. The efficacy of targeted therapy and radiotherapy was
assessed every month. Assessment was based on the revised
Response Evaluation Criteria in Solid Tumors.*

As a successful ablation zone was usually larger than the
target tumor in a short time and with benign enhancement,?
Response Evaluation Criteria in Solid Tumors could not
assess ablation correctly; therefore, MWA was assessed by
Image-guided Tumor Ablation Standardization of Termi-
nology and Reporting Criteria.* The 1-month post-ablation
contrast-enhanced three-phase CT was used as the new
baseline imaging for further assessments, %38 thereafter,
CT was performed every 3 months. The response to initial
MWA was classified as complete ablation and incomplete
ablation.® Additional MW A was performed for patients with
incomplete ablation. The technical efficacy (local efficacy)
demonstrated that macroscopic tumors were completely
ablated with safe margins or symptoms (mainly pain) were
successfully relieved. If the above end point could not be
achieved within the window of either four procedures or
3 months, it was classified as a technical failure.® Then,
other therapies were administered instead of additional MWA
based on the MDT consultation.

Complications were reported according to the Common
Terminology Criteria for Adverse Events v4.03 of the National
Cancer Institute.’” As multiple procedures increased the likeli-
hood of complications, complications were analyzed on a per-
procedure basis. The procedure-specific death was reported
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Figure | CT scan images taken during the entire treatment course and follow-up.

Notes: (A) A 69-year-old male with squamous cell carcinoma at stage IlIB (T2N3M0) in the left upper lobe. (B) Target tumor regressed to a diameter of 3.8 cm after first-
line treatment. (C) Double antennas were inserted simultaneously into the target tumor at prone position. (D) Non-enhanced irregular cavity showed coagulation of the
target tumor without residue (complete ablation) | month after MWA. (E and F) The ablation zone evolved dynamically to a small fibrotic scar without local recurrence at

3 months (E) and 36 months (F) after MWA.
Abbreviations: CT, computed tomography; MWA, microwave ablation.

on a per-patient basis. A major complication was defined as
an event that led to substantial morbidity and disability that
increased the level of care, or resulted in substantially length-
ened hospitalization. All the other complications were defined
as minor. Side effects were expected and undesired but never
resulted in the consequences mentioned earlier.

Statistical analysis

Time interval was calculated from the best overall response
to initial MWA procedure. MWA-related local control time
was calculated from the complete ablation to local tumor
progression. PFS was calculated from diagnosis until progres-
sion. OS was calculated from diagnosis to death. As the entire
course of treatment may be comprised of more than one MWA
procedure, MW A-related PFS and OS were calculated from
the initial MWA procedure rather than complete ablation.”
Kaplan—Meier analysis was applied for the assessment of sur-
vival. Student’s 7-test was performed to identify the predictors
for local efficacy. Log-rank analysis was performed to identify
the predictors for survival. All analyses were performed using
SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) two-sided
analysis and P<<0.05 was considered statistically significant.

Results

Nineteen patients (54.3%) were assessed as having partial
response to first-line treatment, while 16 patients (45.7%)
were assessed as having stable disease. A total of 35 patients
underwent 39 MWA procedures for 39 tumors. Three proce-
dures consisted of two tumors’ ablations simultaneously; three
patients underwent additional procedures for three tumors.
All 39 procedures were performed according to protocol, and
100% were considered to be technically successful. Twenty-
six procedures were performed with single antenna, while 13
procedures were performed with double antennas. The median
power and duration of MW A was 70 W (range, 60—75 W) and
7 minutes (range, 3—15 minutes). The median time interval
between best overall responses and initial MWA procedure
was 1 month (range, 7 days to 22 months).

Complications and side effects of MWA

No death occurred during the procedure or within 30 days.
Major complications were infrequent with a total incidence
of 12.8%, these included symptomatic pneumothorax,
bronchial fistula and pneumonia requiring intervention. Pain
graded 3 was due to tumor invasion of the thoracic wall
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during palliative procedures, as pain did not worsen after
these procedures, they should be considered as uncontrolled
diseases rather than major complications.

Minor complications were common with a total incidence
0f 38.5%, these included asymptomatic or mild pneumotho-
rax, pleural effusion, and hemorrhage. Side effects were
common with a total incidence of 59%, these included pain
graded 1-2 and post-ablation syndrome. Both minor com-
plications and side effects were self-limited, well-tolerated
or easily resolved (Table 2).

Local efficacy
At 1-month follow-up after initial MW A, 32 tumors (82.1%)
were assessed to be completely ablated, and seven tumors
(17.9%) were incompletely ablated. Of the incompletely
ablated tumors, six were treated with palliative intent (pain
relief), two were treated with additional MWA, however,
only one was successfully treated finally; the other incom-
pletely ablated tumor was treated with additional MWA
and was complete ablated finally. Therefore, the total local
efficacy was 87.2% (34/39 tumors).

Tumor size (maximum diameter at initial MWA, cut
off =5 cm) was found to be significantly correlated with
local efficacy (P=0.002).

Survival

The median follow-up was 17.7 months (range, 645 months),
while the median follow-up after the initial MWA was
10.8 months (range, 3—-36 months). At the last follow-up,
among the 34 “local efficacy” tumors, five (14.7%) were

Table 2 Complications associated with MWA procedures

Complications Procedures,
n (%)
Pneumothorax 8 (20.5)
Self-limiting 5(12.8)
Thoracentesis 1 (2.6)
Closed pleural drainage 2 (5.1)
Pleural effusion 6(154)
Self-limiting 3(7.7)
Thoracentesis 3(7.7)
Pneumonia (antibiotics) 2 (5.1)
Bronchial fistula 1 (2.6)
Hemorrhage (mild) 3(7.7)
Asymptomatic 2 (5.1)
Hemoptysis 1 (2.6)
Pain 9 (23.1)
Grade 1-2 2(5.1)
Grade 3 7(17.9)
Post-ablation syndrome 14 (35.9)

Note: “Procedures” means a single intervention episode that consists of one or
more microwave ablations performed on one or more tumors.
Abbreviation: MWA, microwave ablation.

considered as local progression, and the median MW A-related
local control time was 10.6 months (range, 2.4—35.3 months).
No significant prognostic factors were found to be correlated
with MW A-related local control time, and there was no sig-
nificant difference between subgroup sizes small (=3 cm)
and intermediate (3—5 cm) (P=0.902).

Among the total 35 patients, 25 of them (71.4%) experi-
enced progression due to local tumor progression (n=5) and
distant metastases (n=20); the median MW A-related PFS
and PFS were 5.4 months (range, 0.7-35.3 months) and
11.8 months (range, 3.2—44.7 months), respectively. Local
efficacy was significantly correlated with MW A-related PFS
(P=0.003, Figure 2A). Time interval between best overall
response and initial MW A was significantly correlated with
PFS (P=0.011, Figure 2B). Response to first-line treatment
(P=0.064) and time interval (P=0.099) also showed relevant
tendencies with MW A-related PFS. There were also relevant
tendencies between PFS and response to first-line treatment
(P=0.050), local efficacy (P=0.120).

Fourteen patients (40.0%) died, among the 21 patients
(60.0%) still alive, nine patients (25.7%) are living currently
without progression. The causes of death were intrapulmo-
nary progression (n=>5), distant metastasis (n=8), and respira-
tory causes, such as acute exacerbation of chronic obstructive
cardiopulmonary disease (n=1). The median MW A-related
OS and OS were 10.6 months (range, 3.1-36.2 months)
and 17.7 months (range, 5—45 months), respectively. Local
efficacy was a predictor of both MW A-related OS (P=0.000,
Figure 2C) and OS (P=0.001, Figure 2D). There was also a
relevant tendency between OS and time interval (P=0.099)
(Figure 2A to D).

Discussion

Advanced NSCLC is still an incurable disease with a poor
prognosis.? Survival benefits from conventional first-line
treatment generally reach a plateau.®® Maintenance therapy
is applied as a systemic therapy to delay progression, and it
usually involves either a non-platinum cytotoxic drug or a tar-
geted agent. A previous study'” reported that bevacizumab as
continuation maintenance therapy extended PFS (10.3 vs
6.5 months) and OS (20.9 vs 10.2 months) significantly in
patients with non-squamous carcinoma. The PARAMOUNT
trial found that pemetrexed as continuation maintenance
therapy slightly increased PFS (4.1 vs 2.8 months)'® and OS
(13.9 vs 11.0 months)" in the same subgroup of patients. Data
from a Phase I1I randomized trial showed a slight increase
in PFS (6.6 vs 5 months) with gemcitabine as continuation
maintenance therapy.?! Data from another recent Phase III
randomized trial showed a slight increase in PFS (3.8 and
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2.9 months, respectively vs 1.9 months) with gemcitabine
as continuation maintenance therapy and with erlotinib as
switch maintenance therapy. However, neither showed sig-
nificant improvement on OS.2**! The SATURN trial showed
that erlotinib as maintenance therapy significantly prolonged
PFS (12.3 weeks vs 11.1 weeks) in patients with sensitizing
EGFR mutations.?? The following issues have been raised
concerning the maintenance strategy:3*# 1) its application
was limited by residual toxicity of first-line treatment and
performance status, which led to the intolerance of long-term
maintenance; 2) its efficacy was affected by response to first-
line treatment, histologic subtype,'” and genotypes;** 3) it
has not been evidently proven to improve OS,2*-?? although
it has been shown to improve PFS; and 4) it has not been

demonstrated as superior to second-line therapy initiated at
disease progression.

Disease progression or treatment failure is attributable
either to local recurrence or distant metastases. Recently,
energy-based tumor ablation has been applied to decrease
local recurrence. Several studies have suggested the potential
benefits range from the combination of local ablation and con-
ventional therapies ranging from systemic chemotherapy,’442
to targeted therapy,” and to radiotherapy.’!#% A previous
study*! reported that the combination of radiofrequency abla-
tion (RFA) with chemotherapy improved OS compared with
chemotherapy alone (42 vs 29 months) in stage III to IV.
Another study*reported a PFS of 16 weeks through treatment
of chemotherapy followed by RFA in patients with advanced
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NSCLC. However, these studies were mainly focused on
RFA, and none of the investigators reported potential ben-
efits from MWA as maintenance after conventional first-line
treatments.

Three major conclusions were drawn from our study:
1) patients benefited from MW A as maintenance with definite
local control. As shown in our study, tumors incompletely
ablated and local progression were 17.1% and 14.7%,
respectively, median MW A-related local control time was as
long as 10.6 months, and tumor size was the only and strong
predictor of local efficacy. Similar data were obtained from
presented studies:>?74¢# incomplete ablation: 6%—30.8%,
local progression: 3.8%—33%, average MW A-related local
control time was 8.3—16.2 months, 95% of initial ablations
were successful for tumors smaller than 5 cm,? and tumor
size greater than 1.5-3 cm was a risk factor that predicted
local progression.”>*® In addition, local efficacy was not
affected by technical factors such as power and duration of
MWA in our study. These data indicated our mature and
high-level technique of MW A and assured reliable results in
this study. 2) Patients benefited from MWA as maintenance
with improved survival. Both PFS (11.8 vs 4-6 months) and
OS (17.7 vs 8—10 months) were dramatically prolonged com-
pared with chemotherapy in previous studies.®® Meanwhile,
MW A-related local efficacy was significantly correlated with
survival. Therefore, we considered MWA as an effective
systemic maintenance therapy rather than a local therapy.
3) MW A was superior to conventional maintenance therapy.
Median MW A-related PFS of 5.4 months and MW A-related
OS of 10.6 months, were significantly improved in compari-
son with patients treated with both chemotherapy and targeted
therapy.!”?> Furthermore, local efficacy was not affected by
histologic subtype, genotypes, and response to first-line treat-
ment in our study as is the case in conventional maintenance
therapy; it was also observed in previous studies focused on
RFA.#*# Based on the above three aspects, we considered
MWA as more effective maintenance after first-line treatment
in patients with advanced NSCLC.

Additionally, smaller tumor size and shorter time interval
(between best overall response and initial MWA) predicted
better survival, these findings caused patients to undergo
early-staged MWA intervention after first-line treatment.
Nevertheless, sufficient attention must be paid to the hetero-
geneity of follow-up treatment after MWA.

Considering that both response to first-line treatment and
MWA-related local efficacy were significantly correlated with
survival in our study, it made us realize the importance of
combining MW A with conventional therapies, thus presuming

that there were some synergic mechanisms between them
both in theory and practice: 1) residual clonal variants of
tumor cells resistant to chemotherapy were considered to be
responsible for recurrence and progression. MWA caused
irreversible hyperthermic injury to these heterogeneous tumor
cells regardless of histologic subtype and genotypes;*# 2)
the centrally located hypoxic tumor cells resistant to radio-
therapy were considered as a major source of recurrence.
MWA caused irreversible hyperthermic injury to these tumor
cells. 3) Residual tumor cells close to large vessels resulted in
recurrence after hyperthermia-based ablation, chemotherapy*
and anti-angiogenic targeted agents® helped to overcome
the heat-sink effect by inducing necrosis and thrombosis
of tumor blood vessels and inhibition of tumor endothelial
cells; 4) local ablation may have potential systemic effects by
modulating anti-tumor immunity, thus it may strengthen the
efficacy of chemotherapy and targeted therapies. However,
mature experimental and clinical data obtained from further
research in these fields are still needed.

None of the patients died during the procedure or within
30 days after MW A both in our study and previous ones.?>27-32:4¢
The most common major complication was pneumothorax
requiring closed pleural drainage with an incidence of 5.1% in
our study; likewise, its incidence was reported 0%—12.5% in
previous studies.?>*#24647 Pneumothorax was mainly encoun-
tered in patients with the following characteristics:?2"3?
1) poor pulmonary function associated with smoking history
or pulmonary comorbidities, and 2) tumors that were tech-
nically difficult to target. Pneumonia is an important major
complication with an incidence of 5.1%, similar to 0%—18%
reported in previous studies.?*?734¢47 Pneumonia was due to
the presence of poorly controlled obstructive pneumonia and
diabetes before the procedure. Rationally, any kind of infec-
tion and diabetes must be controlled before the procedure,
prophylactic antibiotics can be used for high-risk patients,
such as the elderly with insufficient pulmonary function,
inhibited anti-infection immune function, diabetes history
or large tumor.’? Obviously, patients suffered severe pain
and did not obtain satisfactory pain relief in our studies. Too
large tumor size was responsible for the dismal outcome and
we need more exploration in palliative MWA.

To the best of our knowledge, this is the first study to
demonstrate the following: 1) patients with advanced NSCLC
benefited from MWA as maintenance both in local control
and survival outcomes after first-line treatment; 2) as main-
tenance, MWA was superior to conventional maintenance
therapy with improved survival and well-tolerated complica-
tions; 3) definite local efficacy and earlier MWA intervention
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predicted better survival. As mentioned earlier, MWA was

considered as safe and effective maintenance after first-line

treatment in patients with advanced NSCLC.

Despite the encouraging results, data in this area are

relatively scarce at present; prospective, randomized clinical

trials with large samples and long-term follow-up should be

performed to accumulate sufficient and convincing evidence

in the future.
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