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Summary

Purpose: The benefit of adjuvant chemotherapy for tumors
smaller than 4 ¢cm is not clear. We aimed to evaluate the
prognostic impact of adjuvant platin-based chemotherapy
in high-risk stage I patients with non-small cell lung cancer
(NSCLC).

Methods: This cooperative group study included 232
NSCLC patients who underwent curative surgery for stage
I disease with tumor size 2-4 cm.

Results: Median age at presentation was 063 years (range
18-90). The mean tumor size was 29.6 + 7.3 mm. The frequen-
cy of patients with specified risk factors were: visceral pleural
effusion (VPI): n: 82 (36.6%); lymphovascular invasion (LVI):
n: 86 (39.1%); Grade 3: n: 48 (32.7%); Solid micropapillary
pattern (SMP): n: 70 (48.3%). Adjuvant platin-based chemo-

therapy was administered to 51 patients. During a median
follow-up period of 50.5 months 68 patients (29.3%) devel-
oped recurrence, 54 (23.3%) died from any cause and 38
(16.4%) of them died of lung cancer. Patients who received
chemotherapy compared with the non-chemotherapy group
had a longer 5-years relapse-free survival (RFS) (84.5 vs.
61.1%). Also on multivariate analysis, adjuvant chemother-
apy was a significant independent prognostic factor for RFS.

Conclusion: Adjuvant platin-based chemotherapy should
be considered for patients with small tumors with adverse
risk factors.

Key words: adjuvant chemotherapy, lung cancer, oncolo-
gy, lymphovascular invasion, solid-micropapillary pattern,
platinum-based therapy
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Introduction Table 1. Patient demographics and summary of treatment
approach
Surgery is considered the most effective thera- y
peutic modality for early stage non-small cell lung n (%)
cancer (NSCLC). However, even after optimal ap- Ageyears
proaches, 5-year overall survival for stage IA and <65 129 (55.6)
stage IB are approximately 85% and 73%, respec- 265 103 (44.4)
tively [1-4]. Patients with early stage lung cancer Gender
still experience a 20% risk of recurrence after cu- Male 174 (75.0)
rative resection [5]. Tumor size and lymph node Female 58 (25.0)
status is the major indicator for adjuvant therapy  smoking history
in patients with NSCLC. Adjuvant platinum-based Yes 126 (87.5)
chemotherapy is accepted as a standard treatment No 18 (12.5)
for suitable patients who have undergone surgery Sta
. . : ge
for tumors larger than 4 cm with or without posi- Ao 18(7.8)
tive lymph nodes [6,7]. Despite similar relapse )
rates, the benefit of adjuvant chemotherapy for LAS 71(300)
smaller tumors with high risk features is not clear. 1B 143 (61.6)
Prior randomized-controlled studies evaluating the ~ Tumor size, cm
role of adjuvant chemotherapy for stage I disease 2-3 109 (47)
yielded contradictory results. A pooled analysis of 3-4 125 (53)
over 11,000 patients by the NSCLC Collaborative Surgical procedures
Group in 2015, reported 3% and 5% overall survival Lobectomy 160 (86.5)
(OS) benefit with adjuvant chemotherapy for pa- Anatomic segmentectomy 11 (5.9)
tients with stage IA and IB disease, respectively. In Pneumonectomy 14 (7.6)
this final meta-analysis stage IB patients seemed to  yjgio10gical types
derive similar benefit with platinum-basec! chemo- Adenocarcinoma 128 (55.2)
therapy as compar‘ed to stgge ITand II'I patients [8]. Squamous cell carcinoma 85 (36.0)
Among non-size predictors for adjuvant chem- ,
otherapy evaluated by retrospective multi-center Large cell carcinoma 11¢47)
. . . Other 8(3.4)
analyses and translational studies of prospective _
trials; high grade, visceral pleural invasion (VPI), Tumorsrading
lymphovascular invasion (LVI) and recently sol- Well differentiated 17 (11.6)
id-micropapillary (SMP) components have been Moderately differentiated 82(55.8)
identified as significant prognostic factors for poor Poorly differentiated 48 (32.7)
outcomes [2, 9-14]. The effect of adjuvant chemo- Visceral pleural invasion
therapy in node-negative tumors measuring 4 cm Yes 82 (36.6)
or smaller is unclear and requires further inves- No 142 (63.4)
tigation. In this retrospective analysis, our aim  Solid-micropapillary component
was to evaluate the prognostic impact of adjuvant Yes 70 (48.3)
pla.tinum-based. chemotherapy iq stage I NSCLC No 75 (51.7)
patients measuring 2-4 cm. with high-risk features. Lymphovascular invasion
Yes 86 (39.1)
Methods No 134 (60.9)
Ethical approval Adjuvant chemotherapy
Yes 51 (22.4)
The Ethics Committee of Istanbul University Insti- No 177 (77.6)
tute of Oncology approved this study with the number
70973125-604.01.01 at 08.01.2018. Tumor recurrence
This cooperative group study included 232 NSCLC Yes 68 (29.3)
patients who underwent curative surgery between Janu- No 164 (70.7)
ary 2010 and December 2015 at 7 different oncology Death
centers in Turkey. The study cohort comprised of stage Cancer-related 38 (16.4)
I NSCLC patients with tumor size 2 - 4 cm and no lymph
node involvement. Centers were selected according to Other reasons 1669
their clinical and pathological quality standards; as well No 158 (68.1)
as the ability to ensure adequate follow-up. Demograph- Lost to follow up 20 (8.6
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Table 2. Survival analysis among groups with or without chemotherapy

Chemotherapy group Non-treatment group p value
Events/n Median 5-y Rate Events/n Median 5-y Rate
RFS 7/51 NR % 84.5 + 54 61/173 96.3 mo. % 61.1 £4.3 0.010*
CSs 4/49 NR % 89.7 + 5 34/162 NR % 78.1 +4 0.114
0S 10/49 NR %774 + 64 43/162 NR % 74.1 +4 0.661

*All values were stratified with respect to potential confounding factors such as age, gender and histology. RFS: Relapse-free survival, CSS:
Cancer specific survival, OS: Overall survival NR: Not-reached, Mo: Months

Table 3. Survival results of patients with or without adjuvant chemotherapy

Factors Adjuvant chemotherapy (+) Adjuvant chemotherapy (-) p value!
N of Events 5y Survival (+SE) N of Events 5y Survival (+SE)
Relapse Free Survival Results
Age
<65 5/38 85.8% (+5.9) 28/86 65.4% (+5.7) 0.037
=65 2/13 79.5% (£13.1) 33/87 56.3% (£6.4) 0223
Histology
Sq. 1/20 94.7% (+5.1) 24/65 60.2% (+06.9) 0.013
Non - Sq. 6/31 77.7% (£8.1) 37/108 61.4% (+5.5) 0.204
Stage*
la2+la3 2/7 66.7% (+19.2) 25/81 63.3% (+06.3) 0.694
1b 5/44 87.2% (£5.4) 36/92 59.1% (+5.9) 0.005
Tumor size
2-3cm 2/8 71.4% (£17.1) 29/91 68.6% (+5.5) 0.992
3-4cm 5/43 806.8% (+5.5) 31/79 49.5% (x7.1) 0.002
Grade*
142 5/27 79.9% (+8.1) 30/70 53.7% (+06.5) 0.097
3 1/8 80% (+17.9) 14/36 55.9% (+9.8) 0.326
SMP (+) 0/13 100 % 16/51 66.5% (+7.9) 0.018
LVI (+) 2/17 87.5% (+8.3) 28/65 55.7% (+0.8) 0.046
VPI (+) 0/15 100 % 24/60 61.8% (+06.9) 0.013
Cancer specific survival
Age
<65 2/36 94% (+4.1) 16/80 74.6% (£06.1) 0.081
=65 2/13 77.1% (£14.4) 18/82 81.6% (+5) 0.852
Histology
Sq. 1/19 94.4% (+5.4) 15/57 74.9% (+06.8) 0.121
Non - Sq. 3/30 806.3% (+7.7) 19/105 79.8% (+4.9) 0.436
Stage*
la2+1a3 0/7 100 % 13/77 80% (£5.7) 0.276
1b 4/42 87.9% (+5.9) 21/85 76.3% (+5.5) 0.148
Tumor Size
2-3cm 0/8 100 % 16/86 81.6% (+5) 0.340
3-4cm 4/41 87.7% (+5.9) 18/73 73.3% (+06.3) 0.051
Grade*
142 4/27 81.1% (+8.9) 18/65 72.9% (£6.2) 0458
3 0/7 100 % 10/32 71.6% (9.8) 0.236
SMP (+) 0/12 100 % 8/50 85.7% (+06) 0.139
LVI (+) 2/17 87.5% (+8.3) 19/60 68.1% (+06.9) 0224
VPI (+) 0/14 100 % 13/56 82.3% (+5.9) 0.094

'Log Rank test, *Stage 1a2 and 1a3 vs. Stage 1b; Grade 1 and 2 vs. Grade 3 for statistical comparisons NR: Not reached, Sq: Squamous, SMP:
Solid - micropapillary component, LVI: lymphovascular invasion, VPI: visceral pleural invasion
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ic and pathologic data that including stage, tumor size,
age, histology and pathologic prognostic factors were
retrieved from patient charts. Patients with lymph node
metastasis, large cell neuroendocrine histology or hav-
ing small cell components, inappropriate lymph node
dissection, wedge resections or sublobar resections with
close margins, received neoadjuvant therapy and had
synchronous or metachronous cancer were excluded. Pa-
tients with adverse prognostic factors consisting of VPI,
LVI, high grade or presence of SMP components were
included in this dataset comprising stage I NSCLC with
tumors sized 2-4 cm. Medical records of patients with
these pathologic factors were analyzed to investigate
the prognostic impact of adjuvant chemotherapy in this
specific cohort. Patients were restaged according to the
American Joint Committee on Cancer (AJCC) 8" edition
[15]. Histologic subtypes of lung cancer were determined
according to the World Health Organization classifica-
tion [16]. Written informed consent was obtained from
patients or their relatives. Patients were required to be
followed postoperatively for 3- to 6-month intervals for
the first two years, and then yearly thereafter with com-
puted tomography for at least 4 years after surgery. Pa-
tients lost to follow-up within the specified period were
not included in the analysis.

Statistics

Statistical analyses were performed using SPSS
20.0 software (SPSS Inc, Chicago, IL, USA). For evalua-
tion of each prognostic factor separately, patients were
grouped into two categories with respect to tumor size;
A) =22-<3 and B) =3-<4 cm and histology; A) Squamous
and B) Non-squamous. The distribution of prognostic
factors and demographic variables within each category
were compared by using the Chi-square test and Fisher’s
exact test. Survival analyses and curves were performed
according to the Kaplan-Meier method and compared
with log-rank test. OS was defined as the time from di-
agnosis to the date of the patient’s death from any cause
or last known contact. Cancer specific survival (CSS) was
the time from diagnosis to the date of the patient’s can-
cer related death or last known contact. Relapse-free
survival (RFS) was the time from surgery to the time
until recurrence at any site. Survival analyses were per-
formed according to the Kaplan-Meier method and log-
rank test for univariate analysis. Multivariate analysis
of prognostic factors related to survival were performed
by the Cox proportional hazards model. For multivariate
analysis of risk factors, we excluded the SMP group to
allow for unbiased histologic evaluation in the model,
and grade, due to the high ratio of missing data. Thus,
age, tumor size, LVI, VPI, adjuvant chemotherapy and
histology were included in the final model. P values <

0.05 were considered significant.

Results

The median age at presentation was 63 years
(range 18-90). Male to female ratio was 3 (174/58).
The most common surgical procedure was lobec-
tomy (n: 160; 86.5%) and the median number of dis-
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sected lymph nodes was 11 (range 1-39). The mean
tumor size was 29.6 + 7.3 mm. Most frequent tumor
location was the right upper lobe (n=87, 37.4%) and
the most frequent histology was adenocarcinoma
(n=128, 55.2%). A total of 51 patients (22.4%) had
received adjuvant chemotherapy, mostly with the
cisplatin-vinorelbine regimen (n: 41; 85.4%). Other
combinations used were carboplatin-paclitaxel (n:1,
2.1%), cisplatin-etoposide (n: 2; 4.2%) and cisplatin-
gemcitabine (n:1; 2.1%). Demographic data and man-
agement approaches are summarized in Table 1. The
frequency of patients with specified risk factors
were: VPI: n: 82 (36.6%); LVI: n: 86 (39.1%); Grade 3:
n: 48 (32.7%); SMP: n: 70 (48.3%). There were signifi-
cantly more patients who received chemotherapy in
the younger age group (<65 years old vs. =65 years
old) and those with larger tumors (2-3 cm vs. 3-4
cm). When the groups were analyzed for any imbal-
ances in the distribution of potential confounding
factors, there were more patients with VPI and LVI
in the non-squamous histology group despite the
smaller tumor size (Supplementary Tables S1,S2).

During a median follow-up period of 50.5
months (range 0.1-102 months), 68 patients (29.3%)
recurred and 54 patients (23.3%) died: 70.4% of
which died because of lung cancer. The 5-year and
10-year OS rates of the whole group were 74.2% (+
3.5) and 53.1% (+ 7.2), CSS rates were 80.4% (+ 3.4)
and 61.6% (+ 7.5), and RFS rates were 66.1% (+ 3.7)
and 43% (+ 13), respectively. Univariate analysis
showed that adjuvant chemotherapy had a signifi-
cant impact on RFS (Table 2). In addition, there was
a non-significant trend for improvement in CSS and
OS in the chemotherapy group (Figure 1).

Then we analyzed patients with defined adverse
risk factors separately, to determine whether adju-
vant chemotherapy had a differential prognostic
effect as compared to those who had not received
chemotherapy. Adjuvant chemotherapy was signifi-
cantly associated with a longer RFS in all patient
groups with adverse risk factors. Younger patients
and those with squamous histology seemed to
derive more benefit from adjuvant chemotherapy
(Table 3). The impact of adjuvant chemotherapy on
RFS was independent of age, histology or tumor
size (Table 4). Younger patients and those with ad-
verse risk factors had numerically higher CSS with
adjuvant chemotherapy. However, the differences
remained non-significant, there was a tendency
for improved CSS with adjuvant chemotherapy in
those having a larger tumor size (p:0.051) (Figure 2,
Table 3). Despite numerically higher values, there
was no significant association of OS with any of the
risk groups analyzed (Supplementary Table S3).

Alarger tumor size (=3 - <4 cm) was the single
independent risk factor for all prognostic outcomes.
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Figure 2. Effects of adjuvant chemotherapy on cancer specific survival of patients with high risk factors. CT: chemo-
therapy, SMP: Solid - micropapillary component, LVI: lymphovascular invasion, VPI: visceral pleural invasion
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Table 4. Cox regression analysis

Factors RFS CSS oS

HR (95% CI) p value HR (95% CI) p value HR (95% CI) p value
Age 1.32 (0.78-2.24) 0.31 1.16 (0.57-2.33) 0.69 1.39 (0.76-2.52) 0.29
Tumor size 1.75 (1.01-3.02) 0.046 2.17 (1.05-4.49) 0.038 2.04 (1.08-3.806) 0.03
LVI 1.48 (0.87-2.52) 0.15 2.31 (1.13-4.71) 0.022 2.65 (1.45-4.85) 0.002
VPI 0.94 (0.53-1.65) 0.82 0.77 (0.36-0.65) 0.51 0.60 (0.31-1.15) 0.12
Adjuvant CT. 0.26 (0.10-0.68) 0.006 0.36 (0.12-1.08) 0.07 0.75 (0.35-1.62) 047
Histology 1.02 (0.58-1.80) 0.93 0.74 (0.36-1.51) 041 0.86 (0.47-1.58) 0.63

LVI: lymphovascular invasion, VPI: visceral pleural invasion, CT: Chemotherapy, RFS: Relapse-free survival, CSS: Cancer specific survival,

OS: Overall survival

LVI was determined to be independent risk factor
for shorter OS, CSS, RFS, correlated with poorer
outcome. Adjuvant chemotherapy was a significant
independent prognostic factor for improved RFS,
and a tendency for improved CSS, with hazard ra-
tios of 0.47 and 0.306, respectively (Table 4).

Discussion

Numerous studies exist that have focused on
adverse prognostic factors influencing the out-
come in early-stage NSCLC. Tumor cell differen-
tiation has been regarded as a relevant prognostic
factor along with other well-defined clinical poor
prognostic factors such as age, male gender and
stage, in early-stage NSCLC [2,3,17-19]. Addition-
ally, tumor size has been shown to be a strong
prognostic factor in stage I disease [20,21]. In fact,
each 1 cm incremental increase in tumor size is
significantly associated with reduced survival,
which has shaped the new T staging criteria in
the revised classification of the 8" TNM staging
system [18]. With regards to histologic param-
eters, adenocarcinoma has been identified as an
independent factor with a negative impact on
prognosis [2]. Nevertheless, recent studies have
shown that not all adenocarcinomas share similar
grim outcomes. Collaborative group efforts by the
International Association for the Study of Lung
Cancer (IASLC), American Thoracic Society (ATS)
and European Respiratory Society (ERS) have
helped classify lung adenocarcinomas by their
predominant histologic patterns as lepidic, acinar,
papillary and solid patterns [22]. Solid-micropap-
illary tumors have been identified as the group
with the worst prognosis due to a high relapse
rate reaching 48% for solid and 13% for micro-
papillary predominant adenocarcinoma, whereas
predominantly lepidic adenocarcinomas show
almost 100 % RFS during follow-up with acinar
subtypes placed in between [23]. Also, retrospec-
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tive studies have shown that patients harboring
SMP components had a predilection for early and
multi-site recurrence, 75% of which had been ob-
served within 2 years [14,23]. In our cohort we
had 70 patients with SMP components, 22.9%
of whom had recurrence, with 43.75% relapsing
within the first 2 years. Interestingly, none of the
13 patients who received chemotherapy relapsed,
accounting for the significant benefit of adjuvant
chemotherapy on RFS by univariate analysis in
our dataset (p=0.013).

LVI and VPI have been established as sig-
nificant factors associated with poor outcome in
early-stage NSCLC. Aa meta-analysis evaluating
8032 patients enrolled in 20 studies with mixed
histology, indicated that LVI is a prognostic in-
dicator of poor outcome for patients with stage I
lung cancer [24]. In fact, LVI has been established
as a significant prognostic factor for early stage
disease and tumors that are smaller than 2 cm
[21,25,206]. Kudo et al highlighted the significant
role of VPI and LVI as independent predictive fac-
tors for lymph node metastasis in patients with
small tumor size [27,28]. In concordance with
these data, it has been shown that the recur-
rence rate in patients with LVI and VPI positive
tumors ranged between 30.9-33.8 % in a study
which focused on small stage I tumors [14]. Ad-
ditional evidence has been reported by Neri et al
who had evaluated the effect of VPI and vessel
invasion on 1601 patients with stage I disease
and mixed histology. Their analyses showed that
5-year rates of RFS decreased significantly with
additional risk factors. In this cohort 5-year RFS
for patients with T1a and one positive factor was
72.2% and 50.9% for those who were positive for
two factors, whereas RFS for T1b patients with
one factor was 64.8%, and 50.6% for those with
two factors. By multivariate analysis, LVI and
VPI remained as the most important independent
prognostic factors in their dataset [10]. Parallel to
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these findings, we were able to show that pres-
ence of LVI was a significant prognostic factor
for OS (63.8% vs. 84.2%, p=0.005) and CSS (71.7%
vs. 88.9%, p=0.021). However, chemotherapy ef-
fectively prevented recurrences in our patients
with LVI, as only two LVI positive patients (11.8
%) who received chemotherapy relapsed, which
compared favorably to those who were followed
with no adjuvant treatment (43.07%, p=0.040).

Prior randomized-controlled studies evaluat-
ing the role of adjuvant chemotherapy for stage
I disease failed to show a significant advantage
favoring adjuvant chemotherapy. A pooled analy-
sis of approximately 4000 patients by the Lung
Adjuvant Cisplatin Evaluation (LACE) Collabora-
tive Group, reported no benefit of adjuvant chem-
otherapy for stage IA disease and 7% decrease on
the risk of death in stage IB disease with T2NO
tumors [29]. Although updated results from the
IALT study showed continued benefit with ad-
juvant cisplatin-based adjuvant chemotherapy
through all stages, long-term follow-up data of
both Cancer and Leukemia Group B (CALGB) 9633
and JBR 10 trials which focused on stage I and
IT patients failed to show a significant benefit of
adjuvant chemotherapy in the long run despite
positive results at earlier reports [30-32]. Never-
theless, the influence of tumor size as a predictor
for survival benefit was shown in an exploratory
joint analysis of CALGB 9633 and JBR10 studies,
which revealed a statistically significant reduc-
tion in the risk of death with adjuvant chemo-
therapy among tumors =4 cm in size (HRs 0.66
and 0.69, respectively) [31,32].

Despite accumulating evidence suggesting
that tumors smaller than 4 cm may have a poor
outcome, especially if they harbor adverse prog-
nostic factors as summarized above, there is little
data on the role of adjuvant chemotherapy for this
group of patients following surgery [10,14,21,25].
In fact, two earlier Japanese studies, reporting the
results of a phase III trial and a meta-analysis
showed significant survival benefit with adjuvant
chemotherapy, specifically on the subgroup of tu-
mors larger than 3 cm or VPI positivity, regard-
less of histological type [33,34]. A subsequent ex-
ploratory analysis of the meta-analysis indicated
a survival benefit even for p-stage IA disease with
tumors larger than 2 cm [35]. Nevertheless, re-
sults of these two reports could not be generalized
as uracil-tegafur is not available in the Western
population and a benefit of adjuvant chemothera-
py in earlier stages could not be confirmed in this
population.

In concordance with studies showing a poor
outcome and a possible benefit with adjuvant

chemotherapy in early resected NSCLC, we were
able to show a significant benefit of adjuvant
platin-based chemotherapy with respect to RFS
in our cohort comprising patients with high risk
stage I tumors measuring 2-4 cm. We also ob-
served a trend for improved CSS, which did not
reach significance, most probably due to the small
sample size. The effect of adjuvant chemotherapy
was more pronounced in our patients with young-
er age, larger tumor diameter, squamous histol-
ogy, higher stage, positive for LVI, VPI and SMP
components. In addition, adjuvant chemotherapy
seemed to efficiently prevent recurrences in pa-
tients with LVI and SMP components. Similar to
our results, in two studies evaluating the role of
platinum-based chemotherapy, patients who had
stage IB lung adenocarcinoma with micropapil-
lary/solid predominant pattern had a significantly
improved RFS, despite a lack of OS benefit [36,37].
Furthermore, despite the comparably larger tu-
mor size we observed a larger survival benefit
with adjuvant chemotherapy in our patients with
squamous cell carcinoma as compared to the non-
squamous group, which could possibly be attrib-
uted to the lower ratio of patients with VPI in
the former group (27.2% vs. 42%, respectively;
p=0.019). Although VPI was shown to be associ-
ated with a shorter RFS by univariate analysis,
in the context of a larger tumor size, this finding
contradicts our multivariate analysis which has
failed to show an independent association of VPI
with neither end-point. It is possible that there
may be distinct biologic parameters involved in
this contradictory finding which requires further
evaluation by translational studies.

The impact of age on the efficacy of adjuvant
chemotherapy was initially reported in an explor-
atory analysis from JBR 10 trial, which showed
that elderly patients derive a similar benefit from
adjuvant chemotherapy, along with similar OS
and disease-specific outcomes, as compared to
younger patients, despite the higher refusal rate
of chemotherapy and a lower dose-intensity of
agents utilized [38]. Similar results were con-
firmed by a combined meta-analysis of rand-
omized trials [39]. Nevertheless, these two stud-
ies have also revealed that deaths from non-lung
cancer-related causes increased with age, which
possibly explains the lack of OS benefit. Combined
analysis of BR 18 (which includes metastatic pa-
tients) and JBR1O trials focusing on analysis of
the elderly group evaluated by the Carlson Co-
morbidity Index, revealed that a high comorbid-
ity score rather than age was prognostic for OS,
highlighting that comorbidity might be more
important than chronological age [40]. However,
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in daily practice, elderly patients are often either
not offered or denied therapy, or prematurely
discontinued therapy due to toxicity requiring
medical care, contributing to the poor outcomes,
which preclude generalizability of clinical trial
results to be extended to the general older age
population. In our study, only 13 elderly patients
had been administered chemotherapy and two
had recurrence, limiting our ability to make defi-
nite conclusions regarding the prognostic effect
of age. Nevertheless, we were able to show that
younger patients had a significantly higher RFS,
which may be related to the more frequent use
of adjuvant chemotherapy in younger patients as
a confounding factor (x2, p=0.002). This finding
is similar with previous data that have reported
non-adenocarcinoma histology, microvascular
invasion and advanced age as poor prognostic
features in early-stage disease [28]. Data from
the International Adjuvant Lung Cancer Trial, pa-
tients aged 70 years or older had less benefit from
chemotherapy [30,41]. In another retrospective
analysis of early-stage patients, elderly patients
had less use of chemotherapy and showed poorer
survival results independent of chemotherapy
[36]. Despite the incremental increase of elderly
patients presenting with NSCLC in the popula-
tion, they are underrepresented in clinical trials.
Whether age constitutes a distinct biologic sub-
group is not clear and needs to be addressed by
further prospective trials.

There are some limitations of this study that
should be mentioned. Since this is a retrospec-
tive study, patient selection bias and time trend
bias are inevitable. Another limitation pertains
to the heterogeneity of the treatment regimens
utilized. Although all regimens were platin-based,
we cannot rule out differences in administration
methods and imbalances in dose intensity, which
is an established prognostic factor in patients re-
ceiving adjuvant chemotherapy [30]. In addition,
our sample size is too small to determine any
significant differences between groups associated
with chemotherapy.

The strengths of the study are that to our
knowledge this is the one of the first reports that
evaluate the impact of adjuvant platin-based
chemotherapy in a group of high-risk NSCLC pa-
tients with very small tumors in a Cooperative
Group Setting that meets high quality pathologi-
cal evaluation criteria.

Although the data clearly show that adju-
vant chemotherapy has substantial benefit in pa-
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tients with high risk small tumors, this finding
requires prospective validation. Nevertheless, we
believe that it is not feasible to spend more time
and financial resources on chemotherapy trials
in unselected patients in this era of personalized
treatment approaches. The ability to stratify pa-
tients into risk groups including prespecified fac-
tors evaluated in our study may permit a more
individualized approach to adjuvant treatment
recommendations. Based on our results, adjuvant
platin-based chemotherapy should be considered
for this subset of patients having high grade tu-
mors, those with VPI, LVI or SMP components,
especially in patients younger than 65 years. We
are eagerly awaiting the results from prospective
trials incorporating targeted agents and immu-
notherapy following adjuvant chemotherapy in
NSCLC patients.

Conclusion

We found that adjuvant platin-based chemo-
therapy prevented disease recurrence significantly
in patients with stage I NSCLC with tumor diam-
eter 2-4 cm and high-risk factors. Adjuvant chemo-
therapy was a significant independent prognostic
factor for improved RFS. Numerically, adjuvant
chemotherapy resulted in an 11 % and 3 % benefit
in CSS and OS, respectively. However, these dif-
ferences did not reach statistical significance due
to small sample size, as well as possible impact of
post-progression therapies.
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Supplementary Table S1. Distribution of demographic and pathologic variables with respect to tumor size

Factors 2-3cm 3-4 cm p value
n (%) n (%)

Histology
Squamous 30 (36.1) 53 (63.9) 0.020
Non-Sq. 76 (52.1) 70 (47.9)

LVI 0.454
+ 41 (48.8) 43 (51.2)
- 58 (43.0) 75 (56.4)

VPI 0.740
+ 38 (48.1) 41 (51.9)
- 65 (45.8) 77 (54.2)

SMP 0.593
+ 40 (57.1) 30 (42.9)
- 39 (52.7) 35 (47.3)

Grade* 0.615
1+2 46 (46.5) 53 (53.5)
3 19 (40.4) 28 (59.0)

Age, years 0.458
<65 56 (44.1) 71 (55.9)
=65 50 (49) 52 (51)

*Grade 1 and 2 vs. Grade 3; for statistical comparisons. Differences within each category were analyzed by x> test. Sq: squamous, LVI:
lymphovascular invasion, VPI: visceral pleural invasion, SMP: solid - micropapillary component
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Supplementary Table S2. Distribution of demographic and pathologic variables with respect to histology

Factors Squamous Non-squamous p value
n (%) n (%)

Tumor size, cm 0.014
2-3 30 (28.3) 76 (71.7)
3-4 53 (43.1) 70 (56.9)

LVI 0.192
+ 34 (39.5) 52 (60.5)
- 44 (32.8) 90 (67.2)

VPI 0.019
+ 22 (26.8) 60 (73.2)
- 59 (41.5) 83 (58.5)

grade* 0.317
1+2 49 (49.5) 50 (50.5)
3 21 (43.8) 27 (56.2)

Age 0.270
<65 50 (38.8) 79 (61.2)
>65 35 (34) 68 (66)

Adjuvant CT 0.434
+ 20 (39.2) 31 (60.8)
- 65 (36.7) 112 (63.3)

*Grade 1 and 2 vs. Grade 3 for statistical comparisons. Differences within each category were analyzed by x2. LVI: lymphovascular invasion,
VPI: visceral pleural invasion, CT: chemotherapy

Supplementary Table S3. Overall survival results of patients

Factors o0e o0e (%43 o0e o0 07 07
Age, years

<65 6/36 NR 82% (£6.7) 18/80 NR 72.4% (+6.1) 0.551

>65 4/13 NR 64.7% (£14.5) 25/82 88.9 (83.3-94.5) 75.6% (£5.3) 0.629
Histology

Sq. 4/19 NR 77.1% (£10.2) 17/57 NR 73.3% (+6.8) 0.708

Non - Sq. 6/30 NR 76.8% (+8.6) 26/105 NR 74.4% (£5.1) 0.772
Stage*

la2+1a3 1/7 NR 86% (£13.2) 18/77 NR 74.8% (+5.9) 0.615

1b 9/42 NR 75.9% (+7.1) 25/85 88.9 (81.9-95.9) 73.3% (£5.06) 0.672
Tumor size, cm

2-3 1/8 NR 87.5% (x11.7) 21/86 NR 78.4% (£5.1) 0.848

3-4 9/41 NR 754% (£7.2) 22/79 88.9 (72.1-105.8) 68% (£6.4) 0.285
Grade*

1+2 7/27 NR 70.6% (£9.6) 18/65 NR 72.9% (+6.2) 0.689

3 2/7 NR 069% (x18.0) 13/32 80 (55.2-104.7) 66.6% (£9.7) 0.993
SMP (+) 1/12 NR 91.7% (£8) 10/50 NR 83% (£6.4) 0.330
LVI (+) 5/17 NR 70.6% (+11.1) 25/60 85.1 (64.5-105.7) 62.4% (+06.9) 0.617
VPI (+) 1/14 NR 92.9% (£6.9) 16/56 88.9 (82.3-95.5) 79.3% (+6.1) 0.199

1Log Rank test, *Stage 1a2 and 1a3 vs. Stage 1b; Grade 1 and 2 vs. Grade 3 for statistical comparisons. NR: Not reached, Sq: Squamous, SMP:
Solid - micropapillary component, LVI: lymphovascular invasion, VPI: visceral pleural invasion
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