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	 Background:	 Whether nab-paclitaxel plus carboplatin as neoadjuvant therapy can benefit patients with resectable squa-
mous cell carcinoma of the lung remains unclear. This prospective study aimed to investigate outcomes in pa-
tients with stage IIIA-N2 squamous cell carcinoma of the lung treated with nab-paclitaxel plus carboplatin as 
neoadjuvant therapy.

	 Material/Methods:	 Patients with stage IIIA-N2 squamous cell carcinoma of the lung were treated with nab-paclitaxel (100 mg/m2, 
days 1, 8, and 15) and carboplatin (5 mg/(mL·min), day 1) for two 21-day cycles. The patients were followed 
every 3 months for 2 years and every 6 months after that. The primary endpoint was the downstaging rate. 
Secondary endpoints included objective response rate (ORR), margin-free (R0) resection, pathologic complete 
response (pCR), progression-free survival (PFS), overall survival (OS), and safety.

	 Results:	 Among the 36 enrolled patients, 33 completed neoadjuvant chemotherapy, and 23 underwent surgery. The 
preoperative ORR was 50.0% (18/36). R0 resection was achieved in 22 (95.7%) of 23 patients. Major patholog-
ic response and pCR were achieved in 8 (34.8%) and 2 (8.7%) patients, respectively. The overall downstaging 
rate was 47.8% (11/23). The median follow-up was 39.8 (32.5-41.0) months. For patients who underwent sur-
gery, the median PFS and OS were 31.4 (95%CI: 10.4-not reached (NR)) and 45.0 (95%CI: 22.6-NR) months, re-
spectively. The most common adverse events were neutropenia, anemia, and leukopenia.

	 Conclusions:	 This study preliminarily indicated a favorable effect of nab-paclitaxel plus carboplatin as neoadjuvant therapy 
without significant adverse events for stage IIIA-N2 squamous cell carcinoma of the lung. Future randomized 
controlled trials are needed to verify these results.
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Background

Lung cancer is the leading cause of cancer death worldwide [1]. 
Non-small-cell lung cancer (NSCLC) accounts for more than 
80% of all lung tumors, and approximately one-third of pa-
tients have stage III locally advanced NSCLC at diagnosis [2]. For 
these patients, interdisciplinary multimodality management is 
needed [3]. Although patients with locally advanced disease are 
potentially curable with a multimodality approach, the 5-year 
survival was less than 10% in patients with N2 disease due to 
local recurrence and distant metastases [4]. Perioperative ther-
apy should be prompted to improve prognosis [5].

Previous meta-analyses demonstrated that the addition of 
neoadjuvant or adjuvant chemotherapy could prolong surviv-
al compared with surgery alone for NSCLC [6,7]. The adminis-
tration of neoadjuvant chemotherapy can shrink the tumor or 
the lymph node and eradicate micrometastases, leading to im-
proved survival [5]. However, the absence of response to neo-
adjuvant therapy may result in disease progression and loss 
of the opportunity for surgical resection [5]. For patients with 
stage IIIA-N2 NSCLC, no optimal treatment approach has been 
recommended yet. Nevertheless, previous studies showed that 
the resectability rate was 60% to 68% after downstaging N2 
disease using neoadjuvant chemotherapy [8,9].

Squamous cell carcinoma of the lung, a subtype of NSCLC [10], 
achieves fewer benefits from the targeted therapies owing to 
the lack of driver mutations [11,12], and the treatment op-
tions are mostly limited to chemotherapy [5,13]. According 
to the National Comprehensive Cancer Network, European 
Society of Medical Oncology, and American Society of Clinical 
Oncology guidelines, the combination of cisplatin or carbopl-
atin with a third-generation cytotoxic agent such as paclitax-
el, docetaxel, vinorelbine, or gemcitabine is among the stan-
dard regimens for advanced squamous cell carcinoma of the 
lung [5,14,15]. The introduction of immunotherapy changed 
the landscape of squamous cell carcinoma of the lung [16]. 
However, trials of immune checkpoint inhibitors (ICIs) as neo-
adjuvant therapy in managing squamous cell carcinoma of the 
lung are still underway [17].

Nanoparticle albumin-bound paclitaxel (nab-paclitaxel) is a 
nanoparticle formulation of paclitaxel bound to human serum 
albumin [18,19]. Since nab-paclitaxel does not contain solvents, 
such as polyoxyethylated castor oil, large doses of corticoste-
roids and antihistamines are not necessary to prevent hyper-
sensitivity reactions [20-25]. The CA031 trial used nab-pacli-
taxel and carboplatin as the first-line therapy, which showed a 
favorable risk-benefit profile in advanced NSCLC [26]. A phase 
II trial in China demonstrated that the first-line therapy with 
nab-paclitaxel/carboplatin better improved the quality of life 
compared with gemcitabine/carboplatin for squamous cell 

carcinoma of the lung [27]. The ABOUND.SQM trial suggested 
the efficacy of induction therapy with nab-paclitaxel plus car-
boplatin followed by nab-paclitaxel maintenance therapy for 
squamous cell carcinoma of the lung [13].

However, there is limited data regarding whether nab-pacli-
taxel plus carboplatin as neoadjuvant therapy can benefit pa-
tients with resectable squamous cell carcinoma of the lung. 
This prospective study was conducted at a single center and 
aimed to investigate outcomes in 36 patients with stage IIIA-N2 
squamous cell carcinoma of the lung treated with nab-pacli-
taxel plus carboplatin as neoadjuvant therapy.

Material and Methods

Study Design and Patients

This study was carried out in accordance with the principles 
of the Declaration of Helsinki and Good Clinical Practice stan-
dards and was approved by the ethics committee of Tianjin 
Medical University Cancer Institute and Hospital. All the pa-
tients signed informed consent. Patients diagnosed with NSCLC 
(by histological or cytological examination, according to the 
World Health Organization guidelines [28]) were recruited from 
Tianjin Medical University Cancer Institute and Hospital be-
tween April 2015 and August 2017.

The inclusion criteria included ³18 years of age; diagnosed 
with squamous cell carcinoma of the lung by histological or 
cytological examination; treatment-naïve; stage IIIA-N2, con-
firmed by mediastinoscopy, endobronchial ultrasound, or pos-
itron emission tomography-computed tomography (PET-CT); 
Eastern Cooperative Oncology Group (ECOG) performance 
status of 0 to 1; tolerable for neoadjuvant chemotherapy and 
surgery, as evaluated by the investigators; at least 1 measur-
able lesion; adequate bone marrow and cardiac, hepatic, and 
renal functions; and life expectancy >3 months. The key ex-
clusion criteria were a history of malignancies in the past 5 
years, previous local radiotherapy or any systemic antitumor 
therapy, or any unstable systemic disease.

Treatment and Follow-Up

The patients were treated with intravenous infusion of nab-
paclitaxel (100 mg/m2, days 1, 8, and 15; Celgene Corporation, 
NJ, USA) and carboplatin (area under the curve 5 mg/(mL·min), 
day 1; Qilu Pharmaceutical Co., Ltd., Shandong, China). Each 
patient received two 3-week cycles of treatment before sur-
gery. The assigned treatment was continued until disease pro-
gression or intolerable toxicity. During chemotherapy, the dos-
es were adjusted according to the tolerance of the patients.
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The treatment response was assessed by CT or PET-CT within 
1 week after the completion of the neoadjuvant chemothera-
py. Patients with progression-free and resectable disease pro-
ceeded to surgical resection.

All patients undergoing surgery were recommended to receive 
2 cycles of adjuvant chemotherapy, with the same regimen as 
above. The decision of whether to use postoperative radiother-
apy was at the discretion of the investigators and was con-
ducted with adjuvant chemotherapy, sequentially. No other 
antitumor drugs were allowed during the study.

The patients were followed up every 3 months in the first 2 
years and 6 months thereafter, including those who had dis-
ease progression after neoadjuvant chemotherapy.

Outcomes and Assessments

The primary outcome was the downstaging rate, defined as 
a reduction in the clinical stage relative to the pathohistolog-
ical stage [29]. The baseline tumor (T) stage was confirmed 
by CT or PET-CT, while the baseline lymph node (N) stage was 
confirmed by mediastinoscopy, endobronchial ultrasound, or 
PET-CT. The T and N stages of the unresectable patients after 
neoadjuvant chemotherapy were confirmed by CT or PET-CT.

The secondary outcomes included preoperative objective re-
sponse rate (ORR), margin-free (R0) resection rate, patholog-
ic complete response (pCR) rate, progression-free survival 
(PFS), 3-year overall survival (OS) rate, and safety [30,31]. The 
radiologic response was assessed by an independent review 
committee (IRC) and investigators, according to the Response 
Evaluation Criteria in Solid Tumors, version 1.1 [32]. The pCR 
was defined as the proportion of patients without viable tu-
mor cells. The PFS was defined as the time from the initiation 
of neoadjuvant chemotherapy to disease progression, recur-
rence, or any-cause death (whichever came first). The OS was 
defined as the time from the initiation of neoadjuvant chemo-
therapy to any-cause death.

The exploratory endpoint was the major pathologic response 
(MPR) rate, defined as the proportion of patients with <10% 
residual tumor cells [33].

The adverse events were graded according to the National 
Cancer Institute Common Terminology Criteria for Adverse 
Events, version 4.0 [34].

The patients were followed at the outpatient clinic every 3 
months in the first 2 years and 6 months thereafter, includ-
ing those who had disease progression after neoadjuvant 
chemotherapy.

Statistical Analysis

Efficacy analyses were based on the intention-to-treat (ITT) 
population (all patients enrolled). The safety analysis popula-
tion included all patients who received at least 1 dose of the 
study drug. The primary outcome (downstaging) could be an-
alyzed only in patients who underwent surgery. Descriptive 
analysis was conducted for patients’ baseline characteristics. 
Continuous variables were expressed as medians (ranges). 
Categorical variables were expressed as numbers (percentag-
es). A waterfall plot of preoperative tumor response to neoad-
juvant chemotherapy was provided to show the change of tu-
mor size from baseline in percentage. The Kaplan-Meier method 
was used for survival analysis. The 95% confidence intervals 
(CIs) of survival time were estimated using the Brookmeyer 
and Crowley method [35], and 95%CIs of event-free rates at 1 
and 3 years were estimated using Greenwood’s formula [36]. 
The univariate Cox proportional hazard model was used to ex-
plore the potential factors (PR, MPR, pCR, and type of surgery) 
for OS and PFS in patients who underwent surgery, with haz-
ard ratios and 95%CIs calculated. SAS version 9.4 was used 
for all statistical analyses. P<0.05 was considered statistical-
ly significant.

Results

Characteristics of the Patients

Thirty-six patients were initially enrolled as an intention-to-
treat (ITT) population, but 2 patients discontinued the neoad-
juvant chemotherapy without radiographic evaluation due to 
patient decision. A total of 33, 23, and 21 patients complet-
ed neoadjuvant chemotherapy, surgery, and adjuvant chemo-
therapy, respectively (Figure 1).

The median age was 58 (range, 45-76) years, all patients were 
men, and 86.1% were former/current smokers. Among the 36 
patients, 23 (63.9%) had T2 disease, and 13 (36.1%) had T3 
disease. The ECOG performance status was 0 in 17 (47.2%) 
patients and 1 in 19 (52.8%) patients (Table 1). The charac-
teristics of the 23 patients who underwent surgery were sim-
ilar to those of the ITT population.

Preoperative Response to Neoadjuvant Chemotherapy

Preoperative tumor response was assessed in 34 patients by 
the investigators and by an IRC, including 33 patients who com-
pleted the neoadjuvant chemotherapy and 1 patient who dis-
continued the treatment due to disease progression. The ORR 
was 63.9%, according to the investigator, and 50.0%, according 
to the IRC. For patients who underwent surgery, the ORR was 
60.9%, according to the investigator, and 78.3%, according to 

e930738-3
Indexed in:  [Current Contents/Clinical Medicine]  [SCI Expanded]  [ISI Alerting System]   
[ISI Journals Master List]  [Index Medicus/MEDLINE]  [EMBASE/Excerpta Medica]   
[Chemical Abstracts/CAS]

Zhu J. et al: 
Neoadjuvant nab-paclitaxel+carboplatin for NSCLC
© Med Sci Monit, 2021; 27: e930738

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



the IRC (Table 2). Figure 2 presents the waterfall plot of the 
tumor response to neoadjuvant chemotherapy.

Surgical Results

Among the 23 patients with partial response (PR) evaluat-
ed by the investigator, 4 failed to achieve resection owing 
to heart dysfunction (n=1) or personal unwillingness (n=3). 
Two of 7 patients with stable disease failed to achieve resec-
tion. Among the 23 patients who underwent surgery, R0 re-
section was achieved in 22 (95.7%). One patient with R1 re-
section received postoperative radiotherapy. Sixteen (69.6%) 

patients underwent lobectomy, including 4 (17.4%) patients 
with sleeve resection. Four (17.4%) and 3 (13.0%) patients 
underwent pneumonectomy and bilobectomy, respectively. 
Twenty-one (91.3%) patients received adjuvant chemothera-
py, with the same protocol as the neoadjuvant chemothera-
py. The specimen pathological examination revealed that pCR 
was achieved in 2 (8.7%) patients, when considering the tu-
mor only or the tumor and lymph nodes. Eight patients had 
MPR, with a rate of 34.8%. An overall downstage (the primary 
outcome) by neoadjuvant chemotherapy was achieved in 11 
(47.8%) patients (Table 3).

Adverse Events

Table 4 presents the adverse events of the safety analysis pop-
ulation. Neutropenia was observed in 17 (47.2%) patients, ane-
mia in 9 (25.0%), leukopenia in 9 (25.0%), thrombocytopenia 
in 3 (8.3%), increased alanine transaminase (ALT) in 2 (5.6%), 
and increased bilirubin in 1 (2.8). Grade 3 and 4 adverse events 
included neutropenia (6 patients [16.7%]), increased ALT (1 
[2.8%]), and increased bilirubin (1 (2.8%]). The toxicity pro-
file was similar to that reported in previous studies [37-42].

Survival

The median follow-up time was 39.8 months (range, 32.5-
41.0). The median PFS was 19.0 (95% CI: 11.6-43.6) months 
in the ITT population. The 1-year PFS rate was 68.1% (95% CI: 
49.8-80.9), and the 3-year PFS rate was 38.3% (95% CI: 21.5-
54.9). The median OS was 31.4 (95% CI: 19.0-not reached [NR]) 
months in the ITT population. The OS rates at 1 and 3 years 
were 85.8% (95% CI: 69.1-93.8) and 42.2% (95% CI: 23.8-59.6), 
respectively. For patients who underwent surgery, the medi-
an OS was 45.0 (95% CI: 22.6-NR) months. The OS rates at 1 
and 3 years were 95.7% (95% CI: 72.9-99.4) and 52.6% (95% 
CI: 26.6-73.2), respectively (Figure 3, Table 5).

Patients with stage IIIA-N2
squamous cell carcinoma of the lung (n=36)

Available radiographic
evaluation results (n=34)

Discontinued neoadjuvant chemotherapy
due to patient’s decision (n=2)

Completed neoadjuvant
chemotherapy (n=33)

Discontinued neoadjuvant chemotherapy
due to disease progression (n=1)

Completed adjuvant
chemotherapy (n=21)

Refused adjuvant chemotherapy (n=2)

Undervent surgery (n=23)

Disease progression (n=4)
Refused surgery (n=3)
Not suitable for surgery (n=3)

Figure 1. �Study flow chart depicting the 
enrollment and study completion 
process by the patients.

Characteristics
ITT 

(n=36)
Surgery 
(n=23)

Age (years), median (range)	 58	 (45-76) 	 58	 (45-63)

Male, n (%) 	 36	 (100) 	 23	 (100)

Smoking, n (%)

	 Never 	 5	 (13.9) 	 4	 (17.4)

	 Former/current 	 31	 (86.1) 	 19	 (82.6)

ECOG performance status, n (%)

	 0 	 17	 (47.2) 	 13	 (56.5)

	 1 	 19	 (52.8) 	 10	 (43.5)

T stage, n (%)

	 T2 	 23	 (63.9) 	 14	 (60.9)

	 T3 	 13	 (36.1) 	 9	 (39.1)

Table 1. �Baseline characteristics of patients with squamous cell 
carcinoma of the lung.

ECOG – Eastern Cooperative Oncology Group; 
ITT – intention-to-treat.
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Response, n (%)
ITT (n=36) Surgery (n=23)

Investigator IRC Investigator IRC

PR 	 23	 (63.9) 	 18	 (50.0) 	 14	 (60.9) 	 18	 (78.3)

SD 	 7	 (19.4) 	 14	 (38.9) 	 9	 (39.1) 	 5	 (21.7)

PD 	 4	 (11.1) 	 2	 (5.6) 	 0 	 0

NE 	 2	 (5.6) 	 2	 (5.6) 	 0 	 0

ORR 	 23	 (63.9) 	 18	 (50.0) 	 14	 (60.9) 	 18	 (78.3)

Table 2. �Tumor response before surgery in patients with squamous cell carcinoma of the lung treated with neoadjuvant nab-paclitaxel 
and carboplatin.

IRC – Independent Reviewer Committee; ITT – intention-to-treat; NE – not evaluated; ORR – objective response rate; PD – progressive 
disease; PR – partial response; SD – stable disease.
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Figure 2. �Waterfall plots of preoperative tumor response to neoadjuvant chemotherapy. The bars represent the change in tumor 
size from baseline in each patient after neoadjuvant nab-paclitaxel and carboplatin. PD – progressive disease; PR – partial 
response; SD – stable disease.

The Kaplan-Meier curves in patients who underwent surgery 
showed a tendency that patients with short-term efficacy end-
points (PR, MPR, and pCR) achieved more survival benefits than 
those without radiologic or pathologic response, but without 
any significant differences (Figure 4). The univariate Cox regres-
sion analysis showed that PR (P=0.252), MPR (P=0.356), and 
pCR (P=0.399) were not associated with OS, which may have 
been because of the inadequate sample size. Similar results 
were obtained in the univariate analysis of PFS (PR, P=0.352; 
MPR, P=0.179; and pCR, P=0.223) (Table 6).

Discussion

The present study included 36 patients, among whom 33 pa-
tients completed neoadjuvant chemotherapy and 23 under-
went surgery. Overall downstaging was observed in 11 (47.8%) 
patients. The preoperative ORR was 50.0% (18/36). R0 resec-
tion was achieved in 22 (95.7%) of 23 patients. MPR and pCR 
were achieved in 34.8% and 8.7% of the patients, respective-
ly. In summary, this study preliminarily indicated a favorable 
effect of nab-paclitaxel plus carboplatin as neoadjuvant ther-
apy, without significant adverse events.

A meta-analysis demonstrated that patients with NSCLC might 
benefit from neoadjuvant chemotherapy [6], but the magni-
tude of this benefit remains a concern [43,44]. The findings 
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Variable Surgery (n=23)

R0 resection, n (%) 	 22	 (95.7)

Adjuvant chemotherapy, n (%) 	 21	 (91.3)

Type of surgery, n (%)

	 Lobectomy 	 16	 (69.6)

	 Bilobectomy 	 3	 (13.0)

	 Pneumonectomy 	 4	 (17.4)

pCR 1*, n (%) 	 2	 (8.7)

pCR 2**, n (%) 	 2	 (8.7)

MPR, n (%) 	 8	 (34.8)

Downstage, n (%) 	 11	 (47.8)

Table 3. �Surgical characteristics and endpoints of patients with 
squamous cell carcinoma of the lung treated with 
neoadjuvant nab-paclitaxel and carboplatin.

MPR – major pathological response; pCR – pathological complete 
response; R0 – margin-free. * pCR 1 represented the proportion 
of patients with pCR when considering the tumor only; 
** pCR 2 represented the proportion of patients with pCR when 
considering the tumor and lymph nodes.

Event, n (%)
ITT (n=36)

Any grade Grade 3 or 4

Neutropenia 	 17	 (47.2) 	 6	 (16.7)

Anemia 	 9	 (25.0) 	 0

Leukopenia 	 9	 (25.0) 	 0

Thrombocytopenia 	 3	 (8.3) 	 0

Increased ALT 	 2	 (5.6) 	 1	 (2.8)

Increased bilirubin 	 1	 (2.8) 	 1	 (2.8)

Table 4. �Adverse events of patients with squamous cell 
carcinoma of the lung treated with neoadjuvant nab-
paclitaxel and carboplatin.

ALT – alanine transaminase; ITT – intention-to-treat.

of gene alterations, such as epidermal growth factor receptor, 
anaplastic lymphoma kinase, and ROS1 and BRAF mutations, 
changed the treatment of NSCLC from conventional chemo-
therapy to various targeted therapies [45-48]. Recent stud-
ies have demonstrated the efficacy of neoadjuvant targeted 
therapy in locally advanced NSCLC [49,50], and many trials of 
neoadjuvant therapy containing targeted agents are ongoing. 
However, these gene alterations are rare in patients with squa-
mous cell carcinoma of the lung. Thus, chemotherapy is still 
the mainstay treatment for these patients. The current guide-
lines recommend platinum-based doublet chemotherapy as the 

neoadjuvant approach for stage III NSCLC [5]. To the best of our 
knowledge, the present study was the first to evaluate the ef-
ficacy and safety of neoadjuvant nab-paclitaxel combined with 
carboplatin in patients with stage IIIA-N2 squamous cell car-
cinoma of the lung. The results of this study strongly suggest 
that neoadjuvant chemotherapy with nab-paclitaxel and car-
boplatin had favorable efficacy in patients with IIIA-N2 squa-
mous cell carcinoma of the lung, with an acceptable safety 
profile. A novel chemotherapeutic option can be selected for 
patients with squamous cell carcinoma of the lung.

In the present study, the downstaging rate by neoadjuvant che-
motherapy was 47.8% (11/23), which was within the range 
of reported data. Specifically, Kim et al [8] treated 42 patients 
with stage IIIA-N2 or IIIB NSCLC using neoadjuvant platinum-
based chemotherapy and observed a downstaging rate of 
57.1%. An international randomized controlled trial reported 
a downstaging rate of 30.8% in 224 patients with stage I-III 
NSCLC after platinum-based chemotherapy [51]. Importantly, 
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Figure 3. �Kaplan-Meier curves of patients with squamous cell carcinoma of the lung treated with neoadjuvant nab-paclitaxel and 
carboplatin. (A) Progression-free survival in intention-to-treat population. (B) Progression-free survival in patients who 
underwent surgery. (C) Overall survival in intention-to-treat population. (D) Overall survival in patients who underwent 
surgery. CI – confidence interval.
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Variable ITT (n=36) Surgery (n=23)

OS (month), median (95% CI) 	 31.4	 (19.0-NE) 	 45.0	 (22.6-NE)

	 1-year OS rate, % (95% CI) 	 85.8	 (69.1-93.8) 	 95.7	 (72.9-99.4)

	 3-year OS rate, % (95% CI) 	 42.2	 (23.8-59.6) 	 52.6	 (26.6-73.2)

PFS (month), median (95% CI) 	 19.0	 (11.6-43.6) 	 31.4	 (10.4-NE)

	 1-year PFS rate, % (95% CI) 	 68.1	 (49.8-80.9) 	 67.1	 (43.1-82.8)

	 3-year PFS rate, % (95% CI) 	 38.3	 (21.5-54.9) 	 45.8	 (23.2-65.8)

Table 5. �Survival of patients with squamous cell carcinoma of the lung treated with neoadjuvant nab-paclitaxel and carboplatin.

CI – confidence interval; ITT – intention-to-treat; NA – not applicable; NE – not evaluated; OS – overall survival; PFS – progression-free 
survival.
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Variable
OS PFS

HR 95% CI P HR 95% CI P

PR (vs non-PR) 0.442 (0.109-1.789) 0.252 0.582 (0.186-1.820) 0.352

MPR (vs non-MPR) 0.525 (0.130-2.118) 0.365 0.404 (0.108-1.513) 0.179

pCR (vs non-pCR) 0.404 (0.049-3.309) 0.399 0.277 (0.035-2.181) 0.223

Type of surgery

	 Bilobectomy (vs lobectomy) 1.164 (0.135-10.063) 0.890 0.713 (0.087-5.812) 0.752

	 Pneumonectomy (vs lobectomy) 23.856 (1.928-295.202) 0.014 33.306 (3.247-341.618) 0.003

	 Pneumonectomy (vs bilobectomy) 20.482 (1.001-419.159) 0.050 46.729 (2.436-896.455) 0.011

Table 6. �Univariable Cox regression model of overall survival and progression-free survival in patients with squamous cell carcinoma of 
the lung who underwent surgery after neoadjuvant nab-paclitaxel and carboplatin (n=23).

CI – confidence interval; HR – hazard ratio; MPR – major pathologic response; OS – overall survival; pCR – pathologic complete 
response; PFS – progression-free survival; PR – partial response.
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Figure 4. �Survival outcomes by different short-term efficacy endpoints of patients with squamous cell carcinoma of the lung 
treated with neoadjuvant nab-paclitaxel and carboplatin. (A) PR for OS. (B) PR for PFS. (C) MPR for OS. (D) MPR for PFS. 
(E) pCR for OS. (F) pCR for PFS. PR – partial response; OS – overall survival; PFS – progression-free survival; MPR – major 
pathologic response; OS – overall survival; pCR – pathologic complete response; CI – confidence interval; NE – not evaluable; 
IRC – Independent Reviewer Committee.

beyond improved resectability of the tumor, downstaging has 
been identified as an independent factor associated with pa-
tient survival [9,43,52]. The downstaging effect of neoadju-
vant chemotherapy may lead to smaller surgeries and more 
R0 resections. Previous studies showed that patients with 
neoadjuvant chemotherapy had lower rates of pneumonec-
tomy and higher rates of lobectomy than those undergoing 
surgery alone [6]. However, the difference in the type of sur-
gery was not observed in some other trials [6]. A meta-analy-
sis also suggested that the R0 resection rate did not differ be-
tween patients with neoadjuvant chemotherapy followed by 
surgery and those with surgery alone [6]. In the present study, 
the R0 resection rate of 95.7% (22/23) was higher than that 

in previous studies with neoadjuvant chemotherapy (approx-
imately 81-88%) [51,53-55], in which patients with squamous 
cell carcinoma of the lung accounted for 36% to 51% of all pa-
tients. The proportion of patients with lobectomy was similar 
to that in previous reports (69.6% vs approximately 50-72%) 
[51,53-55]. Because only patients with squamous cell carcino-
ma of the lung and advanced disease (IIIA-N2) were selected 
in the present study, the additional downstaging effect of nab-
paclitaxel and carboplatin should be noted. However, random-
ized controlled trials are still warranted to confirm our results.

In the present study, the ORR was 63.9%, according to the in-
vestigator, and 50.0%, according to the IRC, which was similar 
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to and even higher than previous data [51,53-56]. A discrep-
ancy in the ORR was found between the investigator and IRC, 
mostly because the investigator considered both the radiolog-
ic and clinical manifestations. Another reason might be that 
many patients had atelectasis, increasing the difficulty in de-
fining the border of the lesion. Two (8.7%) of the surgical pa-
tients achieved pCR. Owing to the infrequency of pCR in pa-
tients with NSCLC, MPR has been recommended as a surrogate 
endpoint for OS in the neoadjuvant setting [57]. MPR direct-
ly reflects treatment-specific antitumor activity and can be 
determined using simple and inexpensive methods, without 
the need for any measurable lesions [57]. The post hoc anal-
ysis of MPR as an exploratory endpoint was performed in the 
present study. The MPR rate of 34.8% was higher than that in 
a previous report [54].

One of the concerns with neoadjuvant chemotherapy is its tox-
icity. In the present study, grade 3 or 4 adverse events were 
neutropenia in 16.7% of patients, increased ALT in 2.8%, and 
increased bilirubin in 2.8%. Such a favorable profile was sim-
ilar to that observed for nab-paclitaxel combined with plati-
num in patients with advanced NSCLC [37-42].

Immunotherapy is now used as a neoadjuvant approach after 
the breakthrough in advanced NSCLC. The current immune-on-
cology strategy in the neoadjuvant setting includes monother-
apy, combination therapy with different ICIs, and ICI combined 
with chemotherapy (nab-paclitaxel/carboplatin). The highest 
MPR was found in patients treated with ICI plus chemother-
apy, which is the most promising pattern. Nab-paclitaxel plus 
carboplatin could improve the ORR [26] without premedication 
with corticosteroids and antihistamines, which can be a good 
partner of neoadjuvant immunotherapy. Still, the present study 
did not examine ICIs, but at least suggests the possible ben-
efits from nab-paclitaxel/carboplatin. A next step could be to 
examine nab-paclitaxel/carboplatin in combination with ICIs. 
A phase II trial in the US [58] revealed that atezolizumab plus 
carboplatin and nab-paclitaxel could achieve a high MPR rate, 

with manageable treatment-related toxic effects. Meanwhile, 
there are a number of phase III trials underway to explore 
the efficacy and safety of ICIs plus chemotherapy as neoad-
juvant therapy (NCT02998528, NCT04379635, NCT03425643, 
NCT04025879, NCT03800134, NCT03456063, NCT04158440). 
The optimal chemotherapy regimen remains to be examined.

This study had some limitations. First, the study was carried 
out in a single center, in a small sample of patients, and with-
out a control group. Second, all patients were men. This was 
a coincidence because female sex was not an exclusion cri-
terion. A potential explanation is that squamous cell carcino-
ma of the lung is mainly found in smokers, and the majority 
of smokers in China are male [59,60].

Conclusions

This small prospective study showed that neoadjuvant treat-
ment for stage IIIA-N2 squamous cell carcinoma of the lung 
with nab-paclitaxel plus carboplatin could achieve a favorable 
effect, without significant adverse events. Future large-scale, 
multicenter studies are recommended that include compari-
son with control groups of patients with surgery alone or with 
patients who have nab-paclitaxel alone, to determine the ef-
fects on long-term OS.
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