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Background: Epidermal growth factor receptor tyrosine kinase inhibitors (EGFR-
TKls) could provide survival benefits for locally advanced EGFR-mutant (EGFRm)
non-small cell lung cancer (NSCLC). However, the role of radical surgery for EGFR-
TKI treated stage IlIB EGFRm NSCLC remains controversial. This study attempted
to assess the feasibility of neoadjuvant EGFR-TKI followed by radical surgery for
stage IlIB EGFRm NSCLC.

Patients and Methods: Between 2013 and 2020, EGFRm lung adenocarcinoma
(LUAD) patients in clinical stage I1IB undergoing neoadjuvant EGFR-TKI followed by
surgery (T-S-Arm) and EGFR-TKI alone (T-Arm) were reviewed retrospectively in
Shanghai Pulmonary Hospital (SPH). The chi-square test, Student’s t-test or Fisher’s
exact test was performed for analysis of baseline characteristics. Progression-free
survival (PFS) was estimated using the Kaplan-Meier analysis. Multivariate Cox
regression analysis was used to identify independent predictors of progression.

Results: A total of 43 patients were divided into T-S-Arm (n = 21) and T-Arm (n =
22). Patients were well-balanced between the two arms. The majority of patients
were female (n = 25, 58.1%), non-smokers (n = 35, 81.4%), first-generation of
EGFR-TKI treatment (n = 39, 90.7%), and exon 19 deletions (19-DEL) (n = 26,
60.5%). The median diagnostic age was 63.0 years [interquartile range (IQR), 54.0-
67.5 years). At the cut-off date with June 30th 2022, median follow-up time was 28
months (IQR, 20-39 months). Neoadjuvant EGFR-TKI treatment followed by
radical surgery could significantly improve the median PFS compared with
patients underwent EGFR-TKI alone (23.0 months vs 14.5 months, P = 0.002).
Multivariate Cox regression analysis demonstrated that radical surgery (T-S-Arm
vs. T-Arm, HR: 0.406; 95% Cl: 0.207-0.793, P = 0.027) was the only independent
predictor for disease progression. The stratified analysis demonstrated patients
with N2 disease could benefit from radical surgery (HR, 0.258; 95% CI, 0.107-
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0.618), especially for patients harboring L858R mutation (HR, 0.188; 95% CI,

0.059-0.604).

Conclusions: For stage IlIB EGFRm NSCLC patients, the prognosis might be
improved by neoadjuvant EGFR-TKI followed by radical surgery versus EGFR-TKI
alone, especially for those with N2 disease and harboring L858R mutation.

KEYWORDS

non-small cell lung cancer, adenocarcinoma, neoadjuvant targeted therapy, epidermal
growth factor receptor, stage I1IB

Introduction

Non-small cell lung cancer (NSCLC) represents approximately
85% of lung cancer worldwide (1), and 22% of NSCLC patients were
diagnosed with locally advanced (stage III) disease (2). NSCLC in
stage III is divided into IITA to C (3). NSCLC patients with stage IIIB
disease, considering unresectable disease, have limited benefits from
surgery followed by adjuvant treatment (4). In 2014, the multicenter
phase II study (TAX-AT 1.20 trial) demonstrated neoadjuvant
chemotherapy with docetacxel/cisplatin followed by complete
resection could improve prognosis of NSCLC patients in stage II,
IIIA and IIIB (5). ASCO guideline has recommended that patients
with unresectable stage III disease may be offered induction therapy
followed by complete resection (6).

The percentage of Asian NSCLC patients with epidermal growth
factor receptor (EGFR) mutations is 30%, and the most common
mutations are deletions in exon 19 (19-DEL) and the exon 21 codon
p-Leu858Arg point (L858R) mutation (7). In patients with EGFR
mutations, EGFR-TKI therapy has shown good efficacy and well-
tolerance compared with chemotherapy (8). In recent years, studies
showed neoadjuvant EGFR-TKI therapy could downstage the tumor
and improve the rate of radical surgery in patients with locally
advanced NSCLC. Xiong et al. demonstrated that neoadjuvant
erlotinib therapy could improve the rate of radical surgery (13/19,
69.4%) of EGFRm NSCLC patients in stage IIIA-N2, achieving a
median progression-free survival (PES) of 12.1 months (95% CI, 9.4-
31.8) (9). Zhang et al. demonstrated the feasibility of neoadjuvant
gefitinib therapy followed by radical surgery for EGFRm NSCLC
patients in stage II-ITIA [disease-free survival (DFS), 33.5 months,
95% CI, 19.7-47.3], and patients with major pathologic response
(MPR, proportion of patients with no more than 10% residual viable
tumor cells) had a better prognosis (DFS, P = 0.019) (10).

The safety and efficacy of neoadjuvant EGFR-TKI therapy for locally
advanced EGFRm NSCLC have been confirmed by clinical trials above
mentioned. However, no clinical trial focused on the efficacy of
neoadjuvant targeted therapy combined with radical surgery for stage
IIIB NSCLC harboring EGFR mutations. The efficacy of complete
resection based on tumor downstaging after treated with neoadjuvant
EGFR-TKI therapy remains controversial for EGFRm NSCLC patients
diagnosed as stage IIIB disease. In this study, we attempted to assess the
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clinical efficacy of radical surgery after induction targeted therapy for
EGFRm lung adenocarcinoma (LUAD) patients with stage ITIB disease.

Methods

Patient selection

We retrospectively included the NSCLC patients between January
2013 and December 2020 in Shanghai Pulmonary Hospital (SPH).
The approval of the study was granted by Ethical Committee of
Shanghai Pulmonary Hospital, and informed consent was obtained by
all patients. The inclusion criteria were as followed: (I) patients
harboring L858R mutation or 19-DEL confirmed by molecular
biological detection; (II) patients diagnosed as NSCLC with clinical
stage IIIB disease; (III) the diagnostic age of patients elder than 18
years; (IV) Eastern Cooperative Oncology Group (ECOG)
performance status was 0 to 1; (V) radical surgery could not be
completed at the time of diagnosis. The exclusion criteria were as
followed: (I) history of cancer within 5 years; (II) primary resistance
to EGFR-TKIs; (III) other systemic neoadjuvant antitumor therapy
before preoperative evaluation. These patients underwent
neoadjuvant EGFR-TKI followed by surgery (T-S-Arm) and EGFR-
TKI alone (T-Arm) respectively. The pathological diagnosis of
NSCLC was established on the basis of needle biopsy or
endobronchial ultrasound (EBUS). All patients were pathologically
diagnosed as LUAD. The type of EGFR mutations was confirmed by
amplification refractory mutation system-polymerase chain reaction
(ARMS-PCR). The NSCLC stage of all patients was evaluated by
pathological detection and/or standardized uptake value (SUV) in
positron emission tomography/CT (PET/CT). The stage of the
primary tumor (T), lymph node (N), and metastasis (M) were
evaluated based on the American Joint Committee on Cancer
(AJCC) 8th edition TNM staging system for NSCLC (3). Patients
with pre-induction N3 disease in T-S-Arm had downstaging and their
N3 lymph nodes were negative after EGFR-TKI therapy, which was
confirmed by PET/CT and ultrasound-guided fine-needle aspiration.
In T-S-Arm, all patients should be performed surgery within 3 weeks
after EGFR-TKI discontinuation. For patients received the first-
generation EGFR-TKI, at least three days interval from EGFR-TKI
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discontinuation to surgery, and for patients received the second-
generation EGFR-TKI treatment, the interval should be extended to 7
days. All patients in T-S-Arm were strongly required to undergo
complete resection for LUAD after neoadjuvant treatment.

Efficacy assessment

To evaluate the treatment response after EGFR-TKI treatment, chest
CT images of all patients were reviewed and evaluated by radiologists
based on the Response Evaluation Criteria in Solid Tumors (RECIST,
version 1.1) (11). The tumor responses were classified as progressive
disease (PD, >20% increased in size or the occurrence of now lesions),
stable disease (SD, change in size between -30% to +20%), partial
response (PR, 230% reduced in size) and complete remission (CR, no
resident lesion). Chest CT and EBUS were performed to evaluate the
lymph node response after EGFR-TKI treatment and to assess the
surgical feasibility. Brain magnetic resonance imaging (MRI) and PET/
CT or bone emission computed tomography (ECT) scan were performed
to confirm the absence of distant metastasis.

Follow-up strategy

Follow up was conducted by outpatient visits or telephone calls. For
postoperative patients, physical examinations and chest CT were performed
every 3 months for the first year, every 6 months for 2 to 5 years, and
annually from then on. Brain MR, ultrasonography of abdominal and bone
ECT were performed annually or physicians considered necessary. For
patients without surgery, physical examinations and chest CT were
performed every 2 months. The cutoff date was June 30th 2022. PFS was
defined as the interval of time from the beginning of treatment to the first
progression or last follow-up. OS was defined as the interval of time from the
beginning of treatment to death or last follow-up. Data was censored at the
last follow-up for patients without recurrence or death.

Statistical analysis

The statistical analysis used R software (R v.4.1.3). The chi-square
test or fisher’s exact test and Student’s t-test were used for comparing
the differences of categorical and continuous variables between T-S-
Arm and T-Arm. PFS was analyzed by Kaplan-Meier method and was
compared using the log-rank test. The stratified analyses of PFS were
performed with the Cox proportional hazards model according to
clinical characteristics. Multivariate Cox regression was used to
evaluate independent survival predictors of progression, and factors
with P < 0.1 from the univariate Cox regression was included in the
multivariate Cox regression. P < 0.05 indicated statistical significance.

Results
Patient characteristics

A total of 43 EGFRm LUAD patients with clinical stage IIIB were
included in this study retrospectively (21 in T-S-Arm and 22 in T-
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Arm respectively) (Figure 1). The characteristics of patients were
summarized in Table 1. The median age was 63 years [interquartile
range (IQR), 54.0-67.5]. The majority of patients were female (n = 25,
58.1%), non-smokers (n = 35, 81.4%), the first-generation EGFR-TKIs
treated (n = 39, 90.7%), and harboring 19-DEL (n = 26, 60.5%). No
significant difference was observed in the distribution of age, gender,
smoking history and mutation subtypes between T-S-Arm and T-
Arm. While, compared with patients in T-Arm, T-S-Arm patients
had larger target lesions (57.0mm vs 37.9mm, P = 0.007). There were
two (9.5%) patients with single N2 disease in T-S-Arm. There were 15
(15/21, 71.4%) patients in T-S-Arm receiving neoadjuvant therapy for
up to 2 months (range, 1-2 months), and 6 (6/21, 28.6%) for more
than 2 months (range, 3-6 months).

Treatment feasibility

As Table 2 demonstrated that the efficacy of neoadjuvant EGFR-
TKI therapy was assessed by RECIST (version 1.1). PR was observed
in 26 patients, and SD was observed in 16 patients. Only one patient
refused to evaluation in our center after neoadjuvant treatment. The
objective response rate (ORR) in this study was 61.9% (26/42). There
was no CR radiologically. The distribution of tumor response was
similar between T-S-Arm and T-Arm. After EGFR-TKI treatment,
the rate of patients occurred radiologically CR in lymph nodes (NO)
was higher in T-S-Arm (52.4% vs 27.3%, P = 0.148). Only one patient
discontinued EGFR-TKI therapy for serious adverse event
(interstitial pneumonia).

Patients in T-S-Arm all received neoadjuvant treatment followed
by complete resection. There were 19 (19/21, 90.5%) patients
receiving lobectomy, and 1 (1/21, 4.8%) receiving sleeve resection in
T-S-Arm. There was one (1/21, 4.8%) patient receiving
segmentectomy for poor pulmonary function. The median
operation time was 2.25 hours (IQR, 2.00-3.00), and the median
blood loss was 50.0 mL (IQR, 50.0-150.0) (Table 3). Perioperative
complications included one (1/21, 4.8%) patient with pulmonary
embolism (PE) and one (1/21, 4.8%) patient with pleural effusion.
No surgical related death was observed within 90
days postoperatively.

There were 17 (17/21, 81.0%) patients in T-S-Arm receiving
EGFR-TKI for at least 2 years or until disease progression
postoperatively. And four (4/21, 19.0%) patients received adjuvant

EGFRm locally advanced NSCLC patients (a
=1y

63 excluded (diagnosed with
IIIA or IIIC discase )

l With ITIB disease (n = 48) ‘

5 exchuded
3 without L858R/19-DEL mutation

2 with primary resistance to EGFR-TKIs
FIGURE 1

Study flow diagram. EGFR, epidermal growth factor receptor; NSCLC,
non-small cell lung cancer; EGFR-TKI, epidermal growth factor
receptor tyrosine kinase inhibitor
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TABLE 1 Baseline information of patients receiving EGFR-TKIs.

10.3389/fonc.2023.1034897

Total (N=43) T-S-Arm (N=21) T-Arm (N=22)
Median age, years (IQR) 63 [54.0, 67.5] 61.0 [53.0, 67.0] 64.0 [59.0, 68.5] 0.225
Gender 0.223
Male 18 (41.9%) 11 (52.4%) 7 (31.8%)
Female 25 (58.1%) 10 (47.6%) 15 (68.2%)
Smoking history 0.457
Current or ever 8 (18.6%) 5(23.8%) 3 (13.6%)
Never 35 (81.4%) 16 (76.2%) 19 (86.4%)
The Generation of TKI -
I 39 (90.7%) 17 (81.0%) 22 (100%)
i} 4 (9.3%) 4 (19.0%) 0 (0%)
Mutation Subtype 0.124
L858R 17 (39.5%) 11 (52.4%) 6 (27.3%)
19-DEL 26 (60.5%) 10 (47.6%) 16 (72.7%)
Mean target lesions, mm (IQR) 46.5 [30.3-60.5] 57.0 [36.0-72.0] 37.9 [22.0-50.0] 0.007
T stage 0.588
T1 8 (18.6%) 3 (14.3%) 5(22.7%)
T2 13 (30.2%) 5 (23.8%) 8 (36.4%)
T3 9 (20.9%) 5 (23.8%) 4 (18.2%)
T4 13 (30.2%) 8 (38.1%) 5 (22.7%)
N stage 0.227
N2 22 (51.2%) 13 (61.9%) 9 (40.9%)
N3 21 (48.8%) 8 (38.1%) 13 (59.1%)
LN station 0.277
Single station N2 2 (4.7%) 2 (9.5%) 0 (0%)
Multiple station N2 21 (48.8%) 11 (52.4%) 10 (45.5%)
N3 20 (46.5%) 8 (38.1%) 12 (54.5%)

IQR, interquartile range; EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; LN, lymph nodes.

chemotherapy every 3 weeks for 4 cycles. No patient received the
third-generation EGFR-TKI as an adjuvant therapeutic regimen.

Survival analysis

The median follow-up time was 28 months (IQR, 20-39). In T-S-
Arm, there were 10 (10/21, 47.6%) patients occurring tumor recurrence,
including one (1/10, 10%) local recurrence and nine (9/10, 90%) distant
recurrence. As Figure 2A illustrated that the median PFS of patients in T-
S-Arm was significantly better than those in T-Arm (23.0 months vs 14.5
months, P = 0.002). Improvement of PFS at 1-year (85.7% vs 50.0%, P =
0.021) was also observed in T-S-Arm. PFS at 2-year (42.9% vs 10.9%, P =
0.103) was similar between T-S-Arm and T-Arm. As of the final follow-
up date, 32 (32/43, 74.4%) patients survived, 6 (6/43, 14%) were lost to
follow-up after recurrence or progression and 5 (5/43, 11.6%) died of
distant metastasis (3 in T-S-Arm and 2 in T-Arm). The median OS did
not reach in both groups (Figure 2B).

Frontiers in Oncology

Multivariate Cox regression analysis showed that radical surgery
(HR, 0.406; 95% CI, 0.207-0.793; P = 0.027) was the only independent
predictive factor for disease progression (Table 4). In the stratified
analysis, PFS favored radical surgery in younger patients (HR, 0.165;
95% CI, 0.052-0.523; P = 0.010), non-smokers (HR, 0.316; 95% CI, 0.137-
0.971; P = 0.010), harboring L858R mutation (HR, 0.188; 95% CI, 0.059-
0.604; P = 0.019), with stage N2 disease (HR, 0.258; 95% CI, 0.107-0.618;
P =0.011), radiological PR (HR, 0.291; 95% CI, 0.128-0.659; P = 0.013)
and without lymph node CR (HR, 0.329; 95% CI, 0.139-0.776; P = 0.033).
There was no significant difference in other subgroups (Figure 3).

Discussion

The radical surgery remains uncertain in stage IIIB NSCLC
patients harboring EGFR mutations occurring downstaging after
neoadjuvant EGFR-TKI therapy. Recent studies have reported a
small sample of EGFRm NSCLC patients in stage IIIB receiving
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TABLE 2 Efficacy of patients receiving neoadjuvant EGFR-TKI plus complete resection or EGFR-TKI alone.

10.3389/fonc.2023.1034897

Tumor response 1.000
PR 26 (60.5%) 13 (61.9%) 13 (59.1%)
SD 16 (37.2%) 8 (38.1%) 8 (36.4%)
Missing 1(2.3%) 0 (0%) 1 (4.5%)
Clinical T stage after treatment 0.871
T1 24 (55.8%) 13 (61.9%) 11 (50.0%)
T2 15 (34.9%) 7 (33.3%) 8 (36.4%)
T3 1(2.3%) 0 (0%) 1 (4.5%)
T4 2 (4.7%) 1 (4.8%) 1 (4.5%)
Missing 1(2.3%) 0 (0%) 1 (4.5%)
Pathological T stage after treatment =
T1 11 (25.6%) 11 (52.4%) 0 (0%)
T2 9 (20.9%) 9 (42.9%) 0 (0%)
T3 0 (0%) 0 (0%) 0 (0%)
T4 1(2.3%) 1(4.8%) 0 (0%)
Missing 22 (51.2%) 0 (0%) 22 (100%)
Pathological N stage after treatment =
NO 11 (25.6%) 11 (52.4%) 0 (0%)
N1 2 (4.7%) 2 (9.5%) 0 (0%)
N2 8 (18.6%) 8 (38.1%) 0 (0%)
Missing 22 (51.2%) 0 (0%) 22 (100%)
LN response 0.148
Downstaging to NO 17 (39.5%) 11 (52.4%) 6 (27.3%)
Downstaging to N1 or N2 9 (20.9%) 5(23.8%) 4 (18.2%)
Unchanged 16 (37.2%) 5(23.8%) 11 (50.0%)
Missing 1(2.3%) 0 (0%) 1 (4.5%)
Recurrence or progression <0.001
Yes 31 (72.1%) 10 (47.6%) 21 (95.5%)
No 12 (27.9%) 11 (52.4%) 1 (4.5%)
Recurrence or progression position <0.001
Local 19 (44.2%) 1 (4.8%) 18 (81.8%)
Distance 12 (27.9%) 9 (42.9%) 3 (13.6%)
None 12 (27.9%) 11 (52.4%) 1 (4.5%)
Status 0.660
Alive 32 (74.4%) 15 (71.4%) 17 (77.3%)
Dead 5 (11.6%) 3 (14.3%) 2 (9.1%)
Censored 6 (14.0%) 3 (14.3%) 3 (13.6%)

EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor; LN, lymph nodes; PR, partial response; SD, stable disease.
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TABLE 3 Surgical information and adjuvant therapy of patients in T-S-Arm.

T-S-Arm
(N=21)

Operative procedure

Lobectomy 19 (90.5%)
Segmentectomy 1 (4.8%)
Sleeve resection 1 (4.8%)

Surgical approach

VATS 14 (66.7%)
Open 7 (33.3%)
Median operation time, h (IQR) 2.25 [2.00, 3.00]

Median blood loss, mL (IQR) 50.0 [50.0, 150.0]

Perioperative complications
Pulmonary embolism 1 (4.8%)

Pleural effusion 1 (4.8%)

None 19 (90.5%)
Adjuvant therapy

EGFR-TKI 17 (81.0%)

Chemotherapy 4 (19.0%)

VATS, video-assisted thoracic surgery; IQR, interquartile range; EGFR-TKI, epidermal growth
factor receptor tyrosine kinase inhibitor.

salvage surgery following EGFR-TKI treatment and demonstrated the
feasibility of neoadjuvant EGFR-TKI therapy for EGFRm NSCLC in
stage IIIB (12, 13). The results suggested that neoadjuvant EGFR-TKI
therapy in combination with radical surgery could provide
significantly better median PFS with EGFRm LUAD patients in
stage IIIB compared with these patients receiving EGFR-TKI alone
(23.0 months vs 14.5 months, P = 0.002).

The randomized phase II study (EMERGING-CTONG1103)
reported the median PFES of 21.5 months (95% CI, 16.7-26.3) of
NSCLC patients with stage ITIA-N2 disease receiving neoadjuvant
erlotinib therapy combined with radical surgery and the ORR was
54.1% (20/37) (14). The open label phase III study (WJTOG3405)
showed that median PFS of EGFRm NSCLC patients in stage ITIB (6th
edition TNM classification, including T3N3 and T4N3 disease)
receiving gefitinib was 13.7 months (95% CI, 7.2-20.5), and the
ORR was 62.1% (36/58) (15). The median PFS and ORR of patients
in T-Arm were consistent with those in WJTOG3405. However, the
median PFS and ORR of patients in T-S-Arm were slightly higher
than those in EMERGING-CTONG1103. One possible reason is that
we excluded patients with primary resistance to EGFR-TKIs who had
worse PFS, while there were 3 patients with PD in EMERGING-
CTONG1103. Another reason is that the longer period of
neoadjuvant EGFR-TKI might provide enough time for tumor to
decrease. In our study, the duration of neoadjuvant EGFR-TKI varied
1 to 6 months, while patients in EMERGING-CTONG1103 received
preoperative EGFR-TKI for 42 days.
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The preferred treatment for NSCLC patients with N3 disease is
systemic therapy instead of surgery. In 2018, Ning et al. reported 2
EGFRm NSCLC patients in stage ITIB receiving complete resection
after EGFR-TKI treatment. Both of them were in stage N2 and
downstaged to NO preoperatively (16). In 2021, Li et al. collected 91
NSCLC patients with unresectable disease before receiving EGFR-TKI
treatment, and 18 of them downstaged and received salvage resection
after EGFR-TKI treatment. There were 3 patients with N3 disease
undergoing surgery, achieving a mean PFS of 15.8 months (range, 8.5-
26 months) (13). In our study, patients with stage N3 disease in T-S-
Arm were carefully assessed as downstaging to make sure that all of
them could receive radical surgery. However, subgroup analysis
showed that there was no significant difference between T-S-Arm
and T-Arm in patients with N3 disease. Therefore, radical surgery
might be unsuitable for patients with N3 disease. It was also reported
that surgery might improve long-term survival compared with
chemoradiation in patients with N3 disease (17). Unfortunately, it
could not be demonstrated in our study for the follow-up time was
too short. Large-scale clinical trial and longer period of follow-up are
needed to confirm the feasibility of treatment strategies aiming at
complete resection in EGFRm NSCLC patients with N3 disease.

In previous studies, patients with 19-DEL were generally more
sensitive to EGFR-TKIs than those with L858R mutation (18, 19). Kuan
et al. demonstrated that EGFR-TKIs could improve PFS of patients with
19-DEL (HR, 0.27; 95% CI, 0.21-0.35) and L858R mutation (HR, 0.45;
95% CI, 0.35-0.58), but there was no benefit for OS of patients with
L858R mutation (20). In EMERGING-CTONGI1103, there was no
significant difference in DFS between patients with L858R mutation
and 19-DEL receiving neoadjuvant EGFR-TKI therapy combined with
radical surgery (21.9 months vs 21.7 months) (14), and this conclusion
was confirmed in this study. However, PFS of patients with L858R
mutation receiving radical surgery was significantly improved
compared with EGFR-TKI alone (HR, 0.188; 95% CI, 0.059-0.604),
indicating that patients with L858R mutation could benefit more from
radical surgery than those with 19-DEL. In previous studies, it was
observed that T790M, which was sensitive to the third-generation of
EGFR-TKIs, was more frequent in patients with resistance to EGFR-
TKIs harboring 19-DEL than those harboring L858R mutation (21).
Therefore, there are more options of second-line therapies for patients
with 19-DEL than those with L858R mutation. In this study, we found
that radical surgery could provide the alternative for patients with
L858R mutation. Future clinical trials should take 19-DEL and L858R
mutation as distinct factors and individualize treatment plans.

Lymph nodes clearance after neoadjuvant therapy was proved to
be a prognostic of survival for NSCLC patients with stage III disease
(22, 23). However, Andrews et al. showed that there was no significant
difference in survival between patients with persistent N2 disease and
with mediastinal downstaging undergoing complete resection (24),
which was also observed in this study. For pre-induction N2 disease,
radical surgery is reccommended after EGFR-TKI therapy even if there
is persistent N2 disease preoperatively.

Our study had limitations: (I) As this study was retrospective,
selection bias was inevitable and could affect the results of this study.
Randomized controlled clinical trials were needed for further
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FIGURE 2

Survive curves for 43 patients with EGFR-TKI treatment. (A) Progression-free survival (PFS) grouped by patients with or without radical surgery. (B) Overall
survival (OS) grouped by patients with or without radical surgery.

TABLE 4 Univariate and multivariate Cox regression analysis for PFS in patients with receiving EGFR-TKIs.

Univariable Multivariable

Variables HR (95% Cl) P Value HR (95% Cl) P Value
Age 0.403

<60 1.000

260 1.380 (0.732-2.599)
Gender ‘ 0.686

Female 1.000

Male 1.162 (0.631-2.139)
Smoking history ‘ 0.547

Never 1.000

Current or ever 1.318 (0.621-2.798)

(Continued)
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TABLE 4 Continued

10.3389/fonc.2023.1034897

Univariable Multivariable
Variables HR (95% Cl) P Value HR (95% Cl) P Value
Mutation type 0.060 0.293
L858R 1.000 1.000
19-del 2.125 (1.100-4.103) 1.554 (0.780-3.097)
Target lesions 0.996 (0.982-1.010) 0.637
Stage N 0.235
11 1.000
111 1.555 (0.844-2.867)
Tumor response 0.802
PR
SD 0.909 (0.486-1.700)
LN response 0.083 0.175
To NO 1.000 1.000
To N1 or unchanged 1.977 (1.035-3.776) 1.721 (0.891-3.323)
Therapy 0.004 0.027
Without radical 1,000 1000
surgery
With radical surgery 0.325 (0.172-0.615) 0.406 (0.207-0.793)

LN, lymph nodes; HR, hazard ratio; CI, confidence interval; PR, partial response; SD, stable disease; EGFR-TKI, epidermal growth factor receptor tyrosine kinase inhibitor.

confirmation. (II) The sample size was too small to define the
difference of patients in stage N3 with downstaging after EGFR-TKI
treatment between T-S-Arm and T-Arm, for radical surgery was not
the routine treatment for these patients according to clinical
guidelines. (III) The follow-up duration was relatively short. (IV)
The information of survival status and therapeutic regimens after
disease progression or recurrence was missing for some patients
during follow-up. Thus, the OS was not discussed in this study
profoundly. Further studies would extend the follow-up duration
and analyze the treatment strategies for post-recurrence. (IV) The

Subgroup With radical surgery Without radical surgery HR(95%CI)

Age

<=60 9 7 — 0.165(0.052-0.523)

>60 12 15 ——— 0.499(0.232-1.074)

Gender

Male 1" 7 —-—— 0.181(0.063-0.517)

Female 10 15 —_— 0.410(0.173-0.971)

Smoking.history

Current 5 —_— 0.386(0.100-1.501)

Never 16 19 e | 0.316(0.173-0.971)

Mutation.type

L858R " 6 —— 0.188(0.059-0.604)

19-DEL 10 16 — 0.576(0.270-1.228)

N

2 13 9 ——— 0.258(0.107-0.618)

3 8 13 0.558(0.212-1.469)

Response

PR 13 13 - 0.291(0.128-0.659)

SD 8 0.480(0.170-1.351)

LN.response

ToNO 1" 6 0.496(0.174-1.415)

Others 10 15 —— 0.329(0.139-0.776)

Total 21 22 e——— 0.325(0.172-0.615)
Faverascnsgey azms Rodo. Fave EGFRTHSsone

FIGURE 3

PFS in patient’s subgroups. PFS, progression-free survival; EGFR-TKI,

epidermal growth factor receptor tyrosine kinase inhibitor; PR, partial

response; SD, stable disease; LN, lymph nodes; HR, hazard ratio; Cl,

confidence interval.

Frontiers in Oncology

clinical N stage before treatment was evaluated according to the SUV
in PET/CT, for the information of pathological lymph nodes
involvement before treatment of a part of patients was missing. (V)
Information about adverse events in grade 1 to 2 was missing for the
majority of patients. However, it is highlighted that EGFR-TKIs were
well-tolerated and the treatment protocols were well-established
according to previous clinical trials.

In conclusion, neoadjuvant EGFR-TKI in combination to radical
surgery could improve the prognosis of EGFRm LUAD patients in
stage IIIB, especially for patients with N2 disease and harboring
L858R mutation. Radical surgery should be carefully selected for
patients with N3 disease after EGFR-TKI treatment.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary materials. Further inquiries can be directed
to the corresponding authors.

Author contributions

YX and DB conceived and designed the analysis. Data collection was
performed by YX and ZH. Analysis and interpretation of the data were
supported by YX, DB, HY, and JH. PZ, WH, and HL revised the
manuscript critically for important intellectual content. All authors
participated in manuscript writing and approved the final manuscript.

frontiersin.org


https://doi.org/10.3389/fonc.2023.1034897
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Xiong et al.

Funding

This work was supported by the Clinical Research Plan of SHDC
(Grant No. SHDC2020CR2020B) and the Funding of Shanghai
Pulmonary Hospital (Grant No.FKCX1904, No.FKLY20004,
No.Lung Cancer Diagnosis and Treatment Center).

Acknowledgments

The authors thank colleagues from the department of
information, Shanghai Pulmonary Hospital, Tongji University
School of Medicine for providing management of hospital
medical database.

References

1. Molina JR, Yang P, Cassivi SD, Schild SE, Adjei AA. Non-small cell lung cancer:
Epidemiology, risk factors, treatment, and survivorship. Mayo Clin Proc (2008) 83
(5):584-94. doi: 10.1016/S0025-6196(11)60735-0

2. Rusch VW. Stage III non-small cell lung cancer. Semin Respir Crit Care Med (2016)
37(5):727-35. doi: 10.1055/s-0036-1592112

3. Goldstraw P, Chansky K, Crowley J, Rami-Porta R, Asamura H, Eberhardt WE,
et al. The IASLC lung cancer staging project: Proposals for revision of the TNM stage
groupings in the forthcoming (Eighth) edition of the TNM classification for lung cancer. J
Thorac Oncol (2016) 11(1):39-51. doi: 10.1016/j.jtho.2015.09.009

4. Faber LP, Kittle CF, Warren WH, Bonomi PD, SGt T, Reddy S, et al. Preoperative
chemotherapy and irradiation for stage III non-small cell lung cancer. Ann Thorac Surg
(1989) 47(5):669-75. discussion 76-7. doi: 10.1016/0003-4975(89)90115-X

5. Kocher F, Pircher A, Mohn-Staudner A, Romeder F, Duller W, Steinmaurer M,
et al. Multicenter phase II study evaluating docetaxel and cisplatin as neoadjuvant
induction regimen prior to surgery or radiochemotherapy with docetaxel, followed by
adjuvant docetaxel therapy in chemonaive patients with NSCLC stage II, IIIA and IIIB
(TAX-AT 1.203 trial). Lung Cancer (2014) 85(3):395-400. doi: 10.1016/
jlungcan.2014.06.019

6. Daly ME, Singh N, Ismaila N, Antonoff MB, Arenberg DA, Bradley J, et al.
Management of stage III non-Small-Cell lung cancer: ASCO guideline. J Clin Oncol
(2022) 40(12):1356-84. doi: 10.1200/JCO.21.02528

7. Shi'Y, AuJS, Thongprasert S, Srinivasan S, Tsai CM, Khoa MT, et al. A prospective,
molecular epidemiology study of EGFR mutations in Asian patients with advanced non-
small-cell lung cancer of adenocarcinoma histology (PIONEER). J Thorac Oncol (2014) 9
(2):154-62. doi: 10.1097/JTO.0000000000000033

8. Zhou C, Wu YL, Chen G, Feng J, Liu XQ, Wang C, et al. Erlotinib versus
chemotherapy as first-line treatment for patients with advanced EGFR mutation-
positive non-small-cell lung cancer (OPTIMAL, CTONG-0802): A multicentre, open-
label, randomised, phase 3 study. Lancet Oncol (2011) 12(8):735-42. doi: 10.1016/S1470-
2045(11)70184-X

9. Xiong L, Li R, Sun J, Lou Y, Zhang W, Bai H, et al. Erlotinib as neoadjuvant therapy
in stage IITA (N2) EGFR mutation-positive non-small cell lung cancer: A prospective,
single-arm, phase II study. Oncologist. (2019) 24(2):157-e64. doi: 10.1634/
theoncologist.2018-0120

10. Zhang Y, Fu F, Hu H, Wang S, Li Y, Hu H, et al. Gefitinib as neoadjuvant therapy
for resectable stage II-IITA non-small cell lung cancer: A phase II study. J Thorac
Cardiovasc Surg (2021) 161(2):434-42.e2. doi: 10.1016/j.jtcvs.2020.02.131

11. Eisenhauer EA, Therasse P, Bogaerts ], Schwartz LH, Sargent D, Ford R, et al. New
response evaluation criteria in solid tumours: Revised RECIST guideline (version 1. ).
Eur J Cancer (2009) 45(2):228-47. doi: 10.1016/j.¢jca.2008.10.026

12. Chen YY, Yen YT, Lai WW, Huang WL, Chang CC, Tseng YL. Outcomes of
salvage lung resections in advanced EGFR-mutant lung adenocarcinomas under EGFR
TKIs. Thorac Cancer. (2021) 12(20):2655-65. doi: 10.1111/1759-7714.13646

Frontiers in Oncology

09

10.3389/fonc.2023.1034897

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

13. WuR, YuS, Ye ], Wang Y, Zhao Z, Liu H, et al. A multicenter retrospective study
on the prognosis of stage III unresectable mutant non-small cell lung cancer with tyrosine
kinase inhibitors therapy. Front Oncol (2021) 11:692703. doi: 10.3389/fonc.2021.692703

14. Zhong WZ, Chen KN, Chen C, Gu CD, Wang J, Yang XN, et al. Erlotinib versus
gemcitabine plus cisplatin as neoadjuvant treatment of stage IIIA-N2 EGFR-mutant non-
Small-Cell lung cancer (EMERGING-CTONG 1103): A randomized phase II study. J Clin
Oncol (2019) 37(25):2235-45. doi: 10.1200/JCO.19.00075

15. Mitsudomi T, Morita S, Yatabe Y, Negoro S, Okamoto I, Tsurutani J, et al. Gefitinib
versus cisplatin plus docetaxel in patients with non-small-cell lung cancer harbouring mutations
of the epidermal growth factor receptor (WJTOG3405): An open label, randomised phase 3
trial. Lancet Oncol (2010) 11(2):121-8. doi: 10.1016/S1470-2045(09)70364-X

16. Ning Y, Bao M, Yan X, Xie D, Jiang G. Surgery for advanced non-small cell lung
cancer patient after epidermal growth factor receptor tyrosine kinase inhibitor
neoadjuvant therapy. Ann Transl Med (2018) 6(20):407. doi: 10.21037/atm.2018.10.06

17. Raman V, Jawitz OK, Yang CJ, Voigt SL, Wang H, D'Amico TA, et al. Outcomes of
surgery versus chemoradiotherapy in patients with clinical or pathologic stage N3 non-small cell
lung cancer. ] Thorac Cardiovasc Surg (2019) 158(6):1680-92 e2. doi: 10.1016/j.jtcvs.2019.08.033

18. Sutiman N, Tan SW, Tan EH, Lim WT, Kanesvaran R, Ng QS, et al. EGFR mutation
subtypes influence survival outcomes following first-line gefitinib therapy in advanced Asian
NSCLC patients. J Thorac Oncol (2017) 12(3):529-38. doi: 10.1016/j.,jtho.2016.11.2225

19. Rosell R, Carcereny E, Gervais R, Vergnenegre A, Massuti B, Felip E, et al. Erlotinib
versus standard chemotherapy as first-line treatment for European patients with
advanced EGFR mutation-positive non-small-cell lung cancer (EURTAC): A
multicentre, open-label, randomised phase 3 trial. Lancet Oncol (2012) 13(3):239-46.
doi: 10.1016/S1470-2045(11)70393-X

20. Kuan FC, Kuo LT, Chen MC, Yang CT, Shi CS, Teng D, et al. Overall survival
benefits of first-line EGFR tyrosine kinase inhibitors in EGFR-mutated non-small-cell
lung cancers: A systematic review and meta-analysis. Br J cancer. (2015) 113(10):1519-28.
doi: 10.1038/bjc.2015.356

21. Liang H, Pan Z, Wang W, Guo C, Chen D, Zhang J, et al. The alteration of T790M
between 19 del and L858R in NSCLC in the course of EGFR-TKIs therapy: A literature-
based pooled analysis. ] Thorac Dis (2018) 10(4):2311-20. doi: 10.21037/jtd.2018.03.150

22. Betticher DC, Hsu Schmitz SF, Totsch M, Hansen E, Joss C, von Briel C, et al.
Mediastinal lymph node clearance after docetaxel-cisplatin neoadjuvant chemotherapy is
prognostic of survival in patients with stage IIIA pN2 non-small-cell lung cancer: A
multicenter phase II trial. ] Clin Oncol (2003) 21(9):1752-9. doi: 10.1200/JC0O.2003.11.040

23. Betticher DC, Hsu Schmitz SF, Totsch M, Hansen E, Joss C, von Briel C, et al.
Prognostic factors affecting long-term outcomes in patients with resected stage IITA pN2
non-small-cell lung cancer: 5-year follow-up of a phase II study. Br J cancer. (2006) 94
(8):1099-106. doi: 10.1038/sj.bjc.6603075

24. Andrews WG, Louie BE, Castiglioni M, Dhamija A, Farivar AS, Chansky J, et al.
Persistent N2 after induction is not a contraindication to surgery for lung cancer. Ann
Thorac Surg (2022) 114(2):394-400. doi: 10.1016/j.athoracsur.2021.11.010

frontiersin.org


https://doi.org/10.1016/S0025-6196(11)60735-0
https://doi.org/10.1055/s-0036-1592112
https://doi.org/10.1016/j.jtho.2015.09.009
https://doi.org/10.1016/0003-4975(89)90115-X
https://doi.org/10.1016/j.lungcan.2014.06.019
https://doi.org/10.1016/j.lungcan.2014.06.019
https://doi.org/10.1200/JCO.21.02528
https://doi.org/10.1097/JTO.0000000000000033
https://doi.org/10.1016/S1470-2045(11)70184-X
https://doi.org/10.1016/S1470-2045(11)70184-X
https://doi.org/10.1634/theoncologist.2018-0120
https://doi.org/10.1634/theoncologist.2018-0120
https://doi.org/10.1016/j.jtcvs.2020.02.131
https://doi.org/10.1016/j.ejca.2008.10.026
https://doi.org/10.1111/1759-7714.13646
https://doi.org/10.3389/fonc.2021.692703
https://doi.org/10.1200/JCO.19.00075
https://doi.org/10.1016/S1470-2045(09)70364-X
https://doi.org/10.21037/atm.2018.10.06
https://doi.org/10.1016/j.jtcvs.2019.08.033
https://doi.org/10.1016/j.jtho.2016.11.2225
https://doi.org/10.1016/S1470-2045(11)70393-X
https://doi.org/10.1038/bjc.2015.356
https://doi.org/10.21037/jtd.2018.03.150
https://doi.org/10.1200/JCO.2003.11.040
https://doi.org/10.1038/sj.bjc.6603075
https://doi.org/10.1016/j.athoracsur.2021.11.010
https://doi.org/10.3389/fonc.2023.1034897
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	The efficacy of neoadjuvant EGFR-TKI therapy combined with radical surgery for stage IIIB lung adenocarcinoma harboring EGFR mutations: A retrospective analysis based on single center
	Introduction
	Methods
	Patient selection
	Efficacy assessment
	Follow-up strategy
	Statistical analysis

	Results
	Patient characteristics
	Treatment feasibility
	Survival analysis

	Discussion
	Data availability statement
	Author contributions
	Funding
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


