L))

Check for
updat

Original Article

Outcomes comparison between neoadjuvant chemotherapy and
adjuvant chemotherapy in stage IlIA non-small cell lung cancer
patients

1,24

Xiaoting Tao"*, Chongze Yuan"”*, Difan Zheng'?, Ting Ye'?, Yunjian Pan'?, Yawei Zhang"?,
Jiaqing Xiang"?, Hong Hu'?, Haiquan Chen"’, Yihua Sun'?

'Department of Thoracic Surgery, Fudan University Shanghai Cancer Center, Shanghai 200032, China; ‘Department of Oncology, Shanghai
Medical College, Fudan University, Shanghai 200032, China

Contributions: (I) Conception and design: X Tao, C Yuan, H Hu, H Chen, Y Sun; (II) Administrative support: H Hu, H Chen, Y Sun; (III) Provision
of study materials or patients: Y Zhang, J Xiang, H Hu, H Chen, Y Sun; (IV) Collection and assembly of data: D Zheng, Y Pan, T Ye; (V) Data
analysis and interpretation: X Tao, C Yuan, D Zheng; (VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

*These authors contributed equally to this work.

Correspondence to: Yihua Sun; Haiquan Chen; Hong Hu. Department of Thoracic Surgery, Fudan University Shanghai Cancer Center, 270 Dong’an
Rd, Shanghai 200032, China. Email: sun_yihua76@hotmail.com; hqchen1@yahoo.com; huhong0997@163.com.

Background: A neoadjuvant chemotherapy (NCT) is a feasible second-option other than an adjuvant
chemotherapy (ACT); however, no definite conclusions have been drawn about whether or not a NCT is
associated with better clinical outcomes for IITA non-small cell lung cancer (NSCLC) patients.

Methods: We reviewed 68 clinical IITA NSCLC patients who received preoperative chemotherapy (NCT
group), and 535 pathological IITA NSCLC patients who received ACT after surgery (ACT group). After a
1:1 propensity score matching (PSM), we compared the relapse-free survival (RFS) and overall survival (OS)
rates as the long-term clinical outcomes, and hospital stay, surgery duration, postoperative complications as
the short-term clinical outcomes. To evaluate the predictive value of the NCT response, we also assessed the
response evaluation criteria in solid tumors (RECIST) response to NCT.

Results: There was no significant difference in RFS or OS between the NCT group and ACT group
(RFS: P=0.1138; OS: P=0.4234). On multivariate analysis, large cell lung carcinoma (P=0.0264), bilobectomy
(P=0.0039) and clinical N2 stage (P=0.0309) were independent predictive factors of a worse OS. Short-term
clinical outcomes including the hospital stay and postoperative complications had no statistically distinct
difference between the ACT and NCT groups. Meanwhile, the OS of the partial response (PR) patients
group was better than the stable disease/progressive disease (SD/PD) (P=0.0205) and ACT (P=0.0442)
group, but none of the clinical features we tested was found to be a predictive factor for a PR response.
Conclusions: There was a non-significant difference between the long-term and short-term clinical
outcomes of both NCT and ACT. The OS of PR patients was better than SD/PD and ACT, indicating that

NCT response acts as a predictor for a higher long-term survival rate.
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Introduction

Lung cancer makes up more than one-fourth of the
estimated death caused by all kinds of malignant tumors
annually, of which, non-small cell lung cancer (NSCLC) is
the majority (1). The 5-year relative survival rate of NSCLC
goes down along the stage at diagnosis, while the stage
ITIA is in the gray zone between early-stage lung cancer
and late-stage lung cancer, making it at the edge of the
technically resectable disease with a potential metastasis (2).
Thus, single-modality therapy, surgery or chemotherapy
alone, have proven to be unsatisfactory for improving the
non-relapse or long-term survival rates. The traditionally
recommended therapeutic strategy for stage pIIIA NSCLC
is surgery plus an adjuvant platinum-based chemotherapy
alone or combined with radiation, with neoadjuvant
chemotherapy (NCT) followed by surgery introduced as an
alternate option (3).

Since the early 1990s, the efficacy of NCT in mid-
early stage lung cancer has been carefully studied. Two
randomized controlled trials (RCTs) each containing 60 stage
IITA NSCLC patients [UICC/AJCC TMN stage published
in 1986 (4)] compared cisplatin-based NCT plus surgery
with surgery alone, both of which demonstrated an absolute
survival benefit of NCT (5,6). Afterward, robust studies of
RCT and meta-analysis further verified this conclusion (7-11).
Neoadjuvant/adjuvant taxol carboplatin hope (NATCH) was
the first RCT to directly compared NCT and postoperative
adjuvant chemotherapy (ACT). This three-arm trail also
contained a surgery-alone arm, and the patients ranged from
stages I (tumor size >2 cm), II, and T3N1 (12). Since then, a
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number of studies have been carried out seeking to evaluate
the importance of chemotherapy’s timing in NSCLC (13).
Although these studies mainly include a wide range of
tumor stages that are unspecific to stage IIIA, no definitive
conclusion has been reached.

For the above reasons, we initiated this study to evaluate
the influence of NCT followed by radical surgery on short-
term and long-term clinical outcomes of stage IITA NSCLC
patients in comparison with surgery plus ACT. Also, we tried
to find a specific subgroup of studied patients who might
prognostically benefit from NCT or better respond to NCT.

Methods
Cases of the NCT group

We initially reviewed 78 clinical stage IITA NSCLC
patients (the TNM classification of the UICC 8th ed.) who
received at least one cycle of platinum-based preoperative
chemotherapy (and no less than four cycles in total)
followed by lung resection and systematic lymph node
dissection between 2007 and 2016 in our institution. The
clinical staging methods included enhanced chest computed
tomography scanning (CT), brain magnetic resonance
imaging (MRI), whole-body bone scanning (SPECT), and
cervical and abdominal ultrasonography. The assessment
of chest lymph nodes was only performed by enhanced
chest CT scanning. Patients who had a history of other
malignancy or were defined with R1 or R2 residual
lesions were excluded. Finally, there were 68 patients
retrospectively enrolled in the NCT group (Figure 14).
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Figure 1 The inclusion of the NCT group (A) and ACT group (B). NSCLC, non-small cell lung cancer; ACT, adjuvant chemotherapy;

NCT, neoadjuvant chemotherapy.
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Cases of the ACT group

"To make a comparison, we also reviewed cases that received
at least four cycles of platinum-based ACT after lung
resection and systematic lymph node dissection with stage
pIITA NSCLC (the TNM classification of the UICC 8" ed.)
during the same period as the NCT group. After the
exclusion of patients with a history of other malignancies,
defined with R1 or R2 residual lesions, who received
preoperative targeted therapy or targeted adjuvant therapy,
or who did not undergo postoperative chemotherapy, a total
of 535 patients remained (Figure 1B).

Patients assessment and follow-up

The responses to NCT were assessed according to the
response evaluation criteria in solid tumors (RECIST).
We defined the start point of follow-up as the first-day
patients who received anti-tumor treatments (NCT for
NCT group, or surgery for ACT group). Patients were
regularly followed up with once per 3 months during
the first two years after surgery and then once per year
afterward. Physical examination, history acquirement, chest
CT scan, cervical and abdominal ultrasonography were
required for return visit each time, while brain MRI and
SPECT were performed at least once a year. PET-CT was
not compulsory. The follow-up information was obtained
through a digital clinic system and telephone surveys. Our
study received the approval from the Fudan University
Shanghai Cancer Center Institutional Review Board (No.
090977-1), and all of the patients who underwent surgery,
signed informed consent.

Table 1 Patients’ characteristics
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Statistical methods

We carried out #-test or nonparametric tests to compare
numeric or categorical variables between the two groups,
respectively. Propensity score matching (PSM) was made
by the nearest matching method. The 1:1 matching
ratio and the caliper was set 0.05 to balance the potential
selective bias. Survival analysis was made through a log-
rank test. Regression analysis of the Cox proportional
hazards regression model and binomial logistic regression
model (method: enter) were carried out to find a possible
association between the clinical outcomes and features. The
software we used for data collection and analysis was Excel
(Version 14.3.9, Microsoft Office), SPSS (Version 23.0,
IBM-SPSS Inc.) and R (Rstudio Version 1.1.442, RStudio,
Inc.). The R packages used were Survival, Matchlt, and plyr.

Results
Patients characteristics

There were 68 patients in the NCT group and 535 patients
in the ACT group. Different inclusion criteria of the NCT
group and ACT group resulted in significant differences in
some variables before PSM including gender (P=0.0153),
year of surgery (P<0.0001), smoking history (P=0.0222),
central or peripheral location (P<0.0001), pathology
(P=0.0002), clinical T stage (P=0.0513), clinical N stage
(P<0.0001), and approach of surgery (P=0.0172). Patients
who received NCT tended to be males, were former or
current smokers, had central NSCLC, and were clinically
diagnosed as stage N2, when compared to the ACT group
(Table 1).

Before PSM After PSM
Characteristics
ACT (n=535) NCT (n=68) P value ACT (n=58) NCT (n=58) P value
Gender, n (%) 0.0153 0.2837
Male 320 (59.8) 51 (75.0) 46 (79.3) 41 (70.7)
Female 215 (40.2) 17 (25.0) 12 (20.7) 17 (29.3)
Year of surgery, n (%) <0.0001 0.7061
2007-2013 368 (68.8) 24 (35.3) 25 (43.1) 23 (39.7)
2014-2016 167 (31.2) 44 (64.7) 33 (56.9) 35 (60.3)
Age (interquartile range) 58.13+9.27 57.9+9.07 0.846 58.36+7.48 58.03+9.55 0.8374
Smoking status, n (%) 0.0222 0.4477

Table 1 (continued)
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Table 1 (continued)

Tao et al. NCT versus ACT in IIIA NSCLC

Before PSM After PSM
Characteristics
ACT (n=535) NCT (n=68) P value ACT (n=58) NCT (n=58) P value
Former/current smoker 255 (47.7) 42 (61.8) 37 (63.8) 33 (56.9)
Never smoker 280 (52.3) 26 (38.2) 21 (36.2) 25 (43.1)

Types, n (%) <0.0001 0.6992
Central 100 (18.7) 28 (41.2) 22 (37.9) 20 (34.5)

Peripheral 435 (81.3) 40 (58.8) 36 (62.1) 38 (65.5)

Pathology, n (%) 0.0002 1
Adenocarcinoma 390 (72.9) 35 (51.5) 32 (65.2) 32 (55.2)
Adenosquamous carcinoma 25 (4.7) 1(1.5) 1(1.7) 1(1.7)

Squamous cell carcinoma 105 (19.6) 30 (44.1) 23 (39.7) 23 (39.7)
Lung cell carcinoma 13 (2.4) 2 (3.0) 2 (3.4) 2 (3.4)
Others 2 (0.4) 0 0 0

Clinical T stage, n (%) 0.0513 0.6505

1 246 (46.0) 28 (41.2) 22 (37.9) 20 (34.5)
2 211 (39.4) 25 (36.8) 27 (46.6) 26 (44.8)
3 52 (9.7) 6 (8.8) 3.2 6(10.3)

4 26 (4.9) 9(13.2) 6(10.3) 9(15.5)

Clinical N stage, n (%) <0.0001 1
0 275 (51.4) 34.4) 3(5.2) 3(5.2)

1 48 (9.0) 12 (17.6) 6 (10.3) 6 (10.3)
2 212 (39.6) 53 (77.9) 49 (84.5) 49 (84.5)

Clinical TNM stage, n (%) <0.0001 1
1a 146 (27.3) 0 0 0
1b 73 (13.6) 0 0 0
2a 36 (6.7) 0 0 0
2b 42 (7.9) 0 0 0
3a 206 (38.5) 68 58 58
3b 32 (6.0) 0 0 0

Approach to surgery, n (%) 0.0172 1
Lobectomy 445 (83.2) 48 (70.6) 43 (74.1) 43 (74.1)

Bilobectomy 42 (7.9) 9(13.2) 4 (6.9 4(6.9)
Pneumonectomy 35 (6.5) 8(11.8) 7(12.1) 7(12.1)
Sleeve 13 (2.4) 5(7.4) 4 (6.9 4(6.9)

Surgery approach, n (%) 0.0070 0.2075
MST 455 (85.0) 67 (98.5) 53 (91.4) 57 (98.3)

VATS 65 (12.1) 0 2(3.4) 0
Thoracotomy 15 (2.8) 1(1.5) 3(5.2) 1(1.7)

PSM, propensity score matching; ACT, adjuvant chemotherapy; NCT, neoadjuvant chemotherapy; MST, muscle-sparing thoracotomy;
VATS, video-assisted thoracic surgery.
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Table 2 Statistics of postoperative complications
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Characteristics ACT NCT P value
Total hospital stay (days) 14 (11.25-17.75) 13 (10.25-15.75) 0.5713
Post-operative hospital stay (days) 7 (5.0-9.0) 6 (5.0-7.55) 0.5368
Surgery duration (minutes) 90.32 (69.75-109.75) 93.07 (64-117.75) 0.6569
In-surgery blood transfusion 1(1.47%) 0 1
No. of post-operative complications 0.1704

0 49 57

1 18 10

2 1 1
Massive hemorrhage 0 0 1
Chylothorax 5(7.35%) 2 (2.94%) 0.4407
Bronchopleural fistula 0 0 1
Alveolopleural fistula 3 (4.41%) 3 (4.41%) 1
Pneumonia 8 (11.76%) 4 (5.88%) 0.3644
Atelectasis 0 1(1.47%) 1
Empyema 0 1(1.47%) 1
Wound infection 0 0 1
Arrhythmia 2 (2.94%) 1(1.47%) 1
Respiratory failure 0 0 1
Recurrent laryngeal nerve injury 1(1.47%) 0 1
Phrenic nerve injury 0 0 1
Reoperation 0 0 1
Postoperative blood transfusion 1(1.47%) 0 1

ACT, adjuvant chemotherapy; NCT, neoadjuvant chemotherapy.

Surgery duration, hospital stay, and short-term
postoperative complications were compared across the
two groups after PSM. There was no statistically distinct
difference between the ACT and NCT groups (Table 2).

Survival and recurrence

During the follow-up, there were 358 relapses (34 of 68 in
NCT, 50.00%; 324 of 535 in ACT, 60.6%) and 186 deaths
(15 of 68 in NCT, 22.06%; 171 of 535 in ACT, 32.0%)
reported. The median duration of the follow-up time was
31.98 months. As shown in Figure 24,B, the relapse-free
survival (RFS) and OS before PSM showed there to be
no significant difference between the NCT and the ACT
groups. After PSM, 10 and 477 cases were omitted in the
NCT group and ACT group respectively. After this, both
groups comprised 58 patients, and there was no significant

© Journal of Thoracic Disease. All rights reserved.
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difference when baseline clinical characteristics were
compared. The difference in RFS and OS between the two
groups did not reach statistical significance (Figure 2C,D).

During regression analysis based on the multivariate Cox
proportional hazards model, clinical stage T2 was deemed
to be an independent predictor of a worse RFS. Squamous
cell carcinoma was associated with an improved RFS, and
bilobectomy was a worse-OS indicator. Additionally, large
cell lung carcinoma and clinical N2 stage were independent
predictive factors of a worse RFS and OS. NCT revealed no
signs of association with RFS or OS (Table 3).

Subset analysis

Now that grouping of ACT or NCT was revealed to have
no significant influence on OS and RFS of overall stage
IITA NSCLC patients, it was important to then clarify

F Thorac Dis 2019;11(4):1443-1455
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Figure 2 RFS (A) and OS (B) of unmatched NCT and ACT. RFS (C) and OS (D) of matched NCT and ACT. RFS, relapse-free survival;
OS, overall survival; ACT, adjuvant chemotherapy; NCT, neoadjuvant chemotherapy.

if the patients would differ in some subgroups with a
particular clinical characteristic or characteristics. To find
such a subgroup, we conducted survival analysis on each
subset. ACT and NCT of each subgroup was also matched
through PSM. For patients in the subgroups of male or
female, current/former smoker or never smoker, pathology
of adenocarcinoma or squamous cell carcinoma, central or
peripheral cancer, clinical T'1 or T2, clinical N2, NCT did
not represent significant survival benefit over ACT (Table 4).
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Response to NCT

We then tested whether or not tumor response to NCT
would work as a predictor for a prognosis in the NCT
group. The RECIST responses were evaluated through
the changes on a CT scan before and after a NCT. Among
the 68 patients in the NCT group, there were 34 (50.00%)
patients who had partial response (PR), 31 (45.59%) who
had stable disease (SD), and 3 (4.41%) who had progressive

F Thorac Dis 2019;11(4):1443-1455
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Table 3 Univariate and multivariate Cox regression analysis
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RFS oS
Characteristics No. Univariate Multivariate Univariate Multivariate
Hazard HR Hazard HR Hazard HR Hazard HR
ratio  (95% Cl) ratio  (95% Cl) ratio  (95% ClI) ratio  (95% Cl)
Group 0.3058 0.2207 0.6863 0.2907
ACT 535 1 1 1
NCT 68 0.83 0.58-1.18 0.79 0.54-1.15 0.9 0.53-1.52 0.74 0.43-1.29
Age 0.2457 0.1753
<60 352 1 1
>60 251 0.88 0.71-1.09 1.22 0.91-1.64
Gender 0.7762 0.4790
Female 232 1 1
Male 371 1.08 0.83-1.27 1.11 0.83-1.49
Smoking history 0.8588 0.2263
Never 306 1 1
Current/former 297 1.02 0.83-1.25 1.19 0.90-1.59
Tumor location 0.4905 0.6843
Central 128 1 1
Peripheral 475 1.09 0.85-1.42 1.08 0.74-1.57
Surgery approach
MST 522 1 1 1
VATS (vs. MST) 65 0.82 0.59-1.14 0.2404 0.93 0.65-1.33 0.7008 0.58 0.34-0.98 0.0435 0.73 0.42-1.27 0.2697
Thoracotomy 16 1.39 0.74-2.600.3099 1.52 0.8-2.88 0.2053 1.62 0.72-3.68 0.2456 1.68 0.72-3.89 0.2288
(vs. MST)
Surgery type
Lo 493 1 1 1
Sle (vs. Lo) 17 1.31 0.69-2.46 0.4071 1.55 0.81-2.99 0.1881 2.04 0.95-4.37 0.0665 1.79 0.8-4  0.1592
Bio (vs. Lo) 49 129 0.89-1.890.1780 1.23 0.84-1.82 0.2844 2.20 1.42-3.43 0.0005 1.95 1.24-3.06 0.0039
Pne (vs. Lo) 44 0.83 0.54-1.280.3957 0.99 0.63-1.57 0.9687 1.30 0.77-2.22 0.3299 1.27 0.72-2.27 0.4106
Pathology
Adenocarcinoma (A) 425 1 1 1
Squamous (vs. A) 135 0.77 0.59-1.01 0.0591 0.69 0.51-0.94 0.0173 1.28 0.90-1.82 0.174 111 0.74-1.64 0.6193
Adenosquamous 26 1.00 0.60-1.66 0.9941 0.94 0.56-1.58 0.8243 1.72 0.95-3.12 0.0712 1.62 0.88-2.99 0.1204
(vs. A)
Large cell (vs. A) 15 2.06 1.10-3.880.0249 2.12 1.12-4.02 0.0218 2.58 1.20-5.54 0.0148 2.4 1.11-5.19 0.0264
Other types (vs. A) 2 0.57 0.08-4.050.5733 0.44 0.06-3.23 0.4224 0 0.9-inf 0.9915 0 0-inf 0.9918

Table 3 (continued)

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

F Thorac Dis 2019;11(4):1443-1455



1450

Table 3 (continued)

Tao et al. NCT versus ACT in IIIA NSCLC

RFS oS
Characteristics No. Univariate Multivariate Univariate Multivariate
Hazard HR Hazard HR Hazard HR Hazard HR p
ratio  (95% Cl) ratio  (95% Cl) ratio  (95% Cl) ratio  (95% Cl)
cT stage
| 271 1 1 1
Il (vs. stage ) 239 1.36 1.09-1.700.0072 1.34 1.06-1.7 0.0144 1.41 1.04-1.90 0.0265 1.22 0.89-1.67 0.2181
Il (vs. stage I) 58 1.23 0.84-1.810.2892 1.21 0.81-1.82 0.3508 0.90 0.48-1.69 0.7459 0.83 0.43-1.58 0.5667
IV (vs. stage I) 35 0.78 0.47-1.310.3495 0.81 0.48-1.4 0.4544 0.57 0.25-1.31 0.1872 0.51 0.22-1.21 0.1290
cN stage
NO 278 1 1 1
N1 (vs. NO) 60 1.08 0.71-0.630.7278 1.22 0.79-1.89 0.3734 0.84 0.41-1.75 0.6445 0.93 0.44-1.99 0.8578
N2 (vs. NO) 265 1.26 1.01-1.56 0.0384 1.28 1.01-1.61 0.0373 1.56 1.16-2.10 0.0032 1.42 1.03-1.95 0.0309

ACT, adjuvant chemotherapy; NCT, neoadjuvant chemotherapy; MST, muscle-sparing thoracotomy; VATS, video-assisted thoracic surgery.

Table 4 RFS and OS of matched subgroups

RFS (OF]
Subgroups No.
Hazard ratio HR (95% ClI) P Hazard ratio  HR (95% Cl) P
Male 0.3232 0.7027
ACT 36 1 1
NCT 36 0.73 0.39-1.36 0.83 0.33-2.12
Female 0.2047 0.1255
ACT 17 1 1
NCT 17 1.95 0.70-5.45 3.58 0.70-18.29
Age <60 0.4007 0.9658
ACT 33 1 1
NCT 33 1.33 0.68-2.58 1.02 0.43-2.44
Age >60 0.1436 0.8988
ACT 17 1 1
NCT 17 0.50 0.19-1.27 1.12 0.20-6.13
Never smoker 0.2436 0.9568
ACT 19 1 1
NCT 19 0.61 0.26-1.41 0.96 0.24-3.90
Current/former smoker 0.5185 0.3283
ACT 28 1 1
NCT 28 0.79 0.39-1.61 0.62 0.23-1.62
Table 4 (continued)
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Table 4 (continued)
RFS (OF]
Subgroups No.
Hazard ratio HR (95% Cl) P Hazard ratio  HR (95% Cl) P
Adenocarcinoma 0.6513 0.5906
ACT 26 1 1
NCT 26 1.20 0.54-2.7 1.42 0.40-5.10
Squamous cell carcinoma 0.4511 0.9442
ACT 21 1 1
NCT 21 1.40 0.59-3.32 0.96 0.32-2.87
Central cancer 0.0636 0.2690
ACT 17 1 1
NCT 17 0.41 0.16-1.05 0.51 0.16-1.68
Peripheral cancer 0.3739 0.5363
ACT 36 1 1
NCT 36 0.73 0.37-1.45 1.36 0.51-3.62
Clinical T1 0.5389 0.7827
ACT 19 1 1
NCT 19 0.75 0.30-1.89 0.85 0.27-2.66
Clinical T2 0.6241 0.7733
ACT 23 1 1
NCT 23 1.21 0.56-2.60 1.17 0.40-3.39
Clinical N2 0.6649 0.8136
ACT 47 1 1
NCT 47 0.89 0.53-1.51 0.92 0.44-1.90

RFS, relapse-free survival; OS, overall survival; ACT, adjuvant chemotherapy; NCT, neoadjuvant chemotherapy.

disease (PD). After the PSM, there were 29 PR, 27 SD, and
2 PD left. We compared the RFS and OS grouped into PR,
SD/PD, and ACT. The OS of the PR patients was better
than the SD/PD and ACT group (Figure 3). To further
investigate predictors for NCT response, we conducted
binary logistic regression assessing the association between
tumor response and clinical features including gender, age,
smoking history, tumor location, pathology, clinical T stage,
and clinical N stage; however, none of the features were
proven to be a predictive factor (Table 5).

Discussion

NCT is considered to be a more beneficial choice over ACT

© Journal of Thoracic Disease. All rights reserved.
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in some clinical aspects: it can reduce tumor size, providing
a higher possibility of complete tumor resection; it can offer
additional time for possible anti-pneumonia treatment,
smoke cessation and blood pressure control before surgery;
as a preoperative systemic treatment, it can enable the
monitoring of chemotherapy response through target
lesions, and management of micro-metastasis diseases. The
potential risk, meanwhile, is that the planned surgery may
be delayed or even canceled because of disease progression
during NCT or adverse NCT side effect (14,15).

Previous studies had confirmed the survival advantages
of chemotherapy (no matter before or after surgery)
over surgery alone in stage IB-IITA NSCLC (5,7-11,16),
while the importance of the timing remained unclarified.

F Thorac Dis 2019;11(4):1443-1455
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PR vs. matched ACT P=0.0482 PR vs. matched ACT P=0.0442

SD/PD vs. matched ACT P=0.565 SD/PD vs. matched ACT P=0.512

Figure 3 RFS (A) and OS (B) for patients of PR, PD/SD, and ACT. REFS, relapse-free survival; OS, overall survival; ACT, adjuvant
chemotherapy; NCT, neoadjuvant chemotherapy.

Table 5 Logistic regression of RECIST NCT response

Variable Category Odd ratio OR (95% Cl) P value
Age >60 (vs. <60) 1.06 0.33-3.39 0.928
Gender Male (vs. female) 3.26 0.47-22.87 0.234
Smoking Current/former smoker (vs. never smoker) 0.24 0.04-1.48 0.125
Pathology Adenocarcinoma (A) 1 0.975
Squamous (vs. A) 1.43 0.30-6.91 0.658
Adenosquamous (vs. A) 2.65 0-inf 1.000
Large cell (vs. A) 1.58 0.07-38.33 0.780
Clinical T stage | 1 0.865
Il (vs. stage ) 0.64 0.18-2.28 0.491
Il (vs. stage I) 0.00 0-inf 0.999
IV (vs. stage I) 3.01 0.04-224.19 0.616
Clinical N stage 0 1 0.935
| (vs. stage 0) 1.10 0.03-35.98 0.957
Il (vs. stage 0) 2.06 0.04-97.90 0.714
Central/peripheral peripheral (vs. central) 0.56 0.11-2.92 0.489

RECIST, response evaluation criteria in solid tumors; NCT, neoadjuvant chemotherapy.
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Formerly, only a few studies directly compared the clinical
outcomes between NCT and ACT. A three-arm RCT,
neoadjuvant/adjuvant taxol carboplatin hope (NATCH)
demonstrated that the 5-year disease-free survival rate
(36.6% in NCT arm, 31.0% in ACT arm) and the 5-year
survival rate (41.3% in NCT arm, 36.6% in ACT arm)
were similar in the NCT and ACT arms of stage II or
T3N1 NSCLC patients (12). A meta-analysis, which
abstracted data from 22 trials administrating ACT and 10
trials administrating NCT, also revealed a similar disease-
free survival rate (ACT »us. NCT, HR =0.96, 95% CI:
0.77-1.20, P=0.70) and overall survival (OS) rate (ACT
vs. NCT, HR =0.99, 95% CI: 0.81-1.21, P=0.71) through
indirect comparison meta-analysis (13). The findings from
our data, indicate a non-significant survival difference of
NCT over ACT, echoed by the above reports. Meanwhile,
there were some differences: as opposed to in an earlier
stage, our study clarified which study group received more
effects of chemotherapy in clinical stage IIIA NSCLC (17);
our study was more consistent with more modern
NSCLC components, such as more females and more
adenocarcinomas (18). In furthering attempt to look for the
specific subgroup that might benefit from a failed NCT,
more cases should be collected for such a subgroup to be
found.

On the other hand, the survival difference between
PR and SD/PD according to RECIST response criteria
indicated the predictive potential of NCT to evaluate
chemotherapy response and long-term survival. However,
we could not find a predictor for PR response through
logistic regression, because in the retrospective study,
the preoperative factors we could gather, especially those
considered highly associated with chemosensitivity [e.g.,
genetic variations (19)], were quite limited. Also, it is hard
to tell whether the PR patients can also receive a prolonged
survival rate, even if they undergo ACT instead of NCT, as
we could not find a subset of ACT patients with the specific
predictive factors to compare their survival rates. The only
certain conclusion is that if patients have PR response for
NCT according to their CT scans, they will have a better
prognosis than the SD/PD or the general ACT patients. In
contrast, a phase II study published in 2005 revealed a non-
significant difference in OS (P=0.25) and DFS (P=0.16)
between radiographic responders and non-responders which
had been assessed by both CT and PET-CT; the patients
were staged from IB to IIIA (20).

Meanwhile, another retrospective study containing
160 NSCLC patients ranged from stage I to stage IV
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illustrated a significant association between the CT-based
RECIST response and OS (P=0.03) (21). Notably, both
types of research highlighted a stronger prediction of
histopathologic response, suggesting a relative inaccuracy
in the tumor-size measurement of a CT scan. Interestingly
enough, a study combining two phases II clinical trials
demonstrated that RECIST response based on CT, but not
PET-CT was prognostic of survival for resectable NSCLC
after NCT (22).

Despite similar long-term survival rates, short-term
clinical outcomes were illustrated without a statistically
distinct difference between the two groups. The results
disproved the assumption that NCT allowing sufficient
preoperative management would reduce postoperative
complications.

This study has some limitations. First of all, patients of
the NCT group were clinical stage IIIA NSCLC diagnosed
on CT scan, while those in ACT group were pathological
stage IITA NSCLC based on the postoperative diagnosis.
Although the clinical stage of the two groups was identical
after PSM, the inflammation and fibrosis adjacent to tumors
could confound and “up-stage” pretreatment CT diagnosis
thus conferring better RECIST response and survival
outcomes to NCT patients even if they received anti-
inflammatory therapy instead of anti-tumor therapy (21).
Also, some of the patients with PD after preoperative
chemotherapy may do not undergo subsequent surgery
and could end up being excluded from our study. The
two above possibilities could skew the results in favor of
a better survival outcome of NCT. Also, as retrospective
clinical research, our study was restricted to gathering large
cases, and so collecting more detailed preoperative clinical
information would enable a better-rounded PSM rebalance
and more fruitful subgroup analysis. For these reasons, it
is necessary to conduct a randomized prospective trial with
patients staged through PET-CT, surgical staging of the
mediastinum, or EBUS / EUS (23,24).

Nowadays, studies are emerging which utilize treatments
other than neoadjuvant therapy. For instance, the Swiss
cooperative group, SAKK, showed no additional benefit
from adding radiotherapy to NCT followed by surgery (25).
Several single-armed studies evaluating the efficacy and
toxicity of preoperative erlotinib (26) or PD-1 blockage
(27,28) have provided positive results, while most RCTs are
still ongoing (e.g., NCT03425643, NCT03456063). With
robust evidence testifying the therapeutic effect of targeted
therapy and immunotherapy, we think these evolved
treatments are more promising for stage IIIA NSCLC.
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