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Summary

Purpose: The impact of adjuvant chemotherapy (CT) 
in the management of radically resected stage IB non-small 
cell lung cancer (NSCLC) is highly debated. The aim of this 
study was to evaluate the outcome of this category of patients 
treated at our institution.

Methods: We retrospectively analysed the survival data 
of patients with pathologic stage IB NSCLC, who received at 
least 1 cycle of adjuvant CT. CT was planned to be platinum-
based and to be delivered for 6 cycles.

Results: One hundred and twelve consecutively treated 
patients were evaluated. Patient characteristics: median age 
60 years, median tumor diameter 4 cm, 87% underwent lo-
bectomy and 13% pneumonectomy, 58% had visceral pleu-
ral involvement (VPI). After a median follow up of 46 months, 
the estimated 5-year disease-free (DFS) and overall survival 

(OS) rates were 68% and 77%, respectively. The mean num-
ber of CT cycles was 5.2 (range 3-6), with 82% of patients 
receiving ≥5 cycles. The median cisplatin dose intensity (DI) 
was 22 mg/m2/week, and the relative DI was 85%. Median 
total cisplatin (CDDP) dose/patient was 416 mg/m2. A total 
of 31 (27.6%) relapses were recorded, of which 81% were dis-
tant. Multivariate analysis showed no significant interaction 
between overall survival and the following variables: gender, 
type of surgery, histology, tumor volume, VPI.

Conclusion: Our results compare favorably with the 
historical data evaluating the outcome of stage IB patients 
treated by surgery alone in a customary medical setting. 
Overall, our data support the use of adjuvant CT in stage IB 
NSCLC patients.
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Introduction

Nowadays, adjuvant CT is recommended as stan-
dard of care for completely resected NSCLC [1-3]. For 
cisplatin-based regimens, the expected improvement 
in the 5-year survival rate (SR) is in the range of 4-15% 
[4-6]. However, the survival advantage was primarily 
remarkable for patients with stage II-IIIA [4-6], where-
as the impact of adjuvant CT in stage IB remains con-
troversial [7,8]. In large phase III randomized trials, the 
subset analysis of survival in stage IB showed no bene-
fit for adjuvant CT vs. observation [4-6]. These data are 
mirrored by the LACE meta-analysis, which confirmed 
the lack of a statistically significant benefit for post-op-
erative CT in this category (HR 0.92; 95% CI 0.78-1.10) 
[9]. The CALGB 9633 trial specifically addressed this 

issue, limiting the enrollment to patients with T2N0M0 
lesions. Subjects were randomized to observation or 4 
cycles of carboplatin plus paclitaxel. No statistically 
significant improvement in DFS or OS was noted [10].

Despite the inconclusive results of the randomized 
trials, some rationale and clinical data are still standing 
to support the use of adjuvant CT in stage IB NSCLC. 
Although classified as a locally confined tumor, radical 
surgery alone provides a discouraging 5-year SR in the 
range of 50-60%, with distant relapses noted in up to 
75% of the cases [11-13]. Intuitively, one would predict 
a positive impact of CT in this clinical scenario.

The largest adjuvant trial for stage I NSCLC ran-
domized 999 patients (adenocarcinoma only) to obser-
vation or 2 years of continuous treatment with UFT. The 
5-year SR in the UFT-treated patients with T2 lesions 
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m2/d (day 1) + vinorelbine 25 mg/m2/d (days 1+8). Patients who 
were not candidates for CDDP treatment received paclitaxel 200 
mg/m2/d + carboplatin AUC 6 (both given on day 1). No adjuvant 
radiation therapy was delivered to any patient.

The delivered DI for CDDP, expressed as mg/m2/week, was 
defined as the ratio between the actual total dose received and the du-
ration of treatment (expressed in weeks and calculated for each pa-
tient until day 21 of the last CT cycle). Relative DI was expressed as 
the ratio between the actual delivered dose intensity and the planned 
dose-intensity [15].

Statistical analysis

All eligible patients were included in the statistical calcula-
tions. The statistical analysis was performed using SPSS 13.0 for 
Windows.

The following endpoints were analysed: DFS, defined as the 
interval between the date of diagnosis and first recurrence or death 
from any cause; and OS, defined as the interval from date of diag-
nosis until the date of death from any cause. Survival data were cal-
culated using the Kaplan-Meier method. Relevant parameters were 
studied for influence on survival by univariate analysis using the log-
rank test. A multivariate analysis was performed using the stepwise 
Cox proportional hazards model to identify independent prognostic 
factors. Results were considered significant at the 0.05 level.

Results

Patient characteristics

Between 1997 and 2007, 112 consecutively re-
sected patients were classified as stage IB and received 
at least 1 cycle of adjuvant CT. Patient characteristics are 
summarized in Table 1. Median age was 60 years (range 
42-78); 93 patients (83%) were men and 19 (17%) wom-

(i.e., stage IB disease) was significantly higher com-
pared with the control group (85 vs. 74%; p=0.005) [14]. 
The current guidelines and some experts also advocate 
the use of adjuvant CT for high risk, stage IB patients. 
High risk patients were defined as having tumors more 
than 4 cm or invading the visceral pleura, or patients 
with inadequate lymph node dissection [1,3,7].

Our study was aimed to assess the impact of adju-
vant CT on the outcome of radically resected stage IB 
patients, treated with adjuvant CT at our institution. We 
also intended to conclude about the influence of various 
prognostic factors on patient outcome and about the pa-
tient compliance with 6 adjuvant CT cycles, when ad-
ministered in a customary medical setting.

Methods

We retrospectively evaluated the outcome of pathologically 
staged IB NSCLC patients consecutively treated at our institution 
with adjuvant CT. Stage IB was defined according to the UICC and 
AJCC staging system adopted in 1997 [12]. The design and goals of 
this retrospective analysis were approved by the ethical committee 
of our institution. Written informed consent for adjuvant treatment 
was obtained from all patients according to the local policy.

Patient selection criteria

Patients were included according to the following eligibil-
ity criteria: NSCLC pathologically staged as IB, surgical treatment 
by lobectomy or pneumectomy with mediastinal lymph node dis-
section, no macroscopic or microscopic evidence of residual tumor 
(R0), and at least one platinum-based adjuvant CT cycle received 
after surgery. At treatment initiation, patients had to be fully recov-
ered within 6 weeks after surgery, with an ECOG performance sta-
tus 0-1, no relevant comorbidities, adequate bone marrow reserve 
(absolute neutrophils count ≥ 1.5 × 109/L, platelet count ≥ 100 × 
109/L), normal hepatic (bilirubin level ≤ 1.5 mg/dL), and renal func-
tion (creatinine level ≤ 1.5 mg/dL), and normal post-operative chest 
X-ray. Cardiac condition should have been documented as normal 
or stable under appropriate treatment, based upon clinical evalua-
tion and electrocardiography.

Objectives of the study

The main objectives of the analysis were to evaluate the 
5-year DFS and OS rates of the patients treated with adjuvant CT.

Secondary endpoints were to assess the pattern of relapses, 
the impact of various prognostic factors on survival, the patients’ 
compliance with 6 CT cycles, the median CDDP dose and DI re-
ceived by the patients, and the overall relative CDDP DI.

Finally, we compared our results with the available evidence 
regarding the outcome of stage IB patients.

Treatment

CT was planned for 6 cycles every 21 days. A platinum-based 
doublet was used for all patients. The default dose of CDDP per cy-
cle was 80 mg/m2. The regimens used were etoposide 100 mg/m2/d 
+ CDDP 27 mg/m2/d (both given on days 1-3), and CDDP 80 mg/

Table 1. Patient characteristics

Characteristics N (%)

No. of patients 112 (100)
Median age, years (range) 60 (42-78)
Sex

Male 93 (83)
Female 19 (17)

Histology
Adenocarcinoma 58 (51.8)
Squamous 51 (45.5)
Large cell / Other 3 (2.7)

Type of surgery
Lobectomy 98 (87)
Pneumonectomy 14 (13)

Tumor diameter (cm)
Median 4
T ≤ 5 63 (56.3)
T >5 49 (43.6)

Visceral pleural invasion
Present 65 (57.8)
Absent 47 (42.2)
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towards improved survival for patients without VPI 
was noted, but without statistical significance (HR 0.55; 
95% CI 0.21-1.45; p = 0.22) (Figure 2).

Patients with T > 5 cm had similar survival com-
pared with T ≤ 5 cm (HR 1.20; 95% CI 0.75-3.27; p 
= 0.71) (Figure 3). Patient characteristics and type of 
treatment were evaluated for significant differences 
between subgroups of patients with T>5 cm vs. T≤ 5 
cm (Table 3). No statistically significant differences 

en. Histological subtype distribution was as follows: 58 
(51.8%) adenocarcinoma, 51 (45.5%) squamous cell 
carcinoma, and 3 (2.7%) large cell carcinoma and oth-
er subtypes. The majority of patients (87%) underwent 
lobectomy. The median tumor diameter was 4 cm, with 
63 patients (56.3%) having tumors ≤ 5 cm in diameter. 
Sixty-five patients (57.8%) had visceral pleural invasion.

Survival data and pattern of relapse

After a median follow-up period of 46 months 
(range 4-134), the estimated 5-year DFS and OS rates 
were 68% and 77%, respectively (Figure 1).

A total of 31 (27.6%) relapses were recorded, of 
which 80.6% were distant recurrences and 19.4% lo-
cal recurrences. The main sites of distant relapses were 
brain (44%) and lung (44%).

Univariate and multivariate analysis were per-
formed in order to identify the interaction between pa-
tient survival and the following parameters: gender, 
type of surgery (lobectomy vs. pneumonectomy), tu-
mor volume (T ≤ 5 vs. T > 5 cm), VPI (present vs. ab-
sent), and histology. For our patients treated with adju-
vant CT, none of these prognostic factors were found to 
have a significant impact on survival. The results of the 
multivariate analysis are displayed in Table 2. A trend 

Figure 1. Kaplan-Meier disease-free survival (DFS) and overall sur-
vival (OS) curves for patients included in this analysis.
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Table 2. Multivariate analysis of the impact of various prognostic factors on patient survival

Variable HR 95% CI p-value

Gender (female vs. male) 0.570 0.067-4.893 0.611
Surgery (lobectomy vs. pneumonectomy) 1.180 0.145-9.712 0.871
Tumor diameter (>5 vs. ≤ 5 cm) 1.349 0.430-4.233 0.607
Pleural invasion (absent vs. present) 0.597 0.188-1.892 0.380
Histology (squamous vs. non-squamous) 1.714 0.537-5.468 0.362

HR: hazard ratio, CI: confidence interval

Figure 2. Kaplan-Meier survival curves according to the visceral 
pleural invasion (VPI).
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Figure 3. Kaplan-Meier survival curves according to tumor size.
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Discussion

At present, adjuvant CT is recommended as stan-
dard of care for completely resected NSCLC. However, 
the international guidelines promote this recommenda-
tion for stages II and III only [1-3]. In stage IB, adjuvant 
CT remains controversial. Subset analyses of large ran-
domized trials showed no improvement in survival for 
this category, whereas conflicting results were commu-
nicated by 2 randomized trials specifically designed for 
stage I patients. A Japanese trial, using UFT for 2 years, 
reported a significant improvement in OS (HR 0.48; p 
= 0.005) for the T2N0M0 subcategory [14]. Converse-
ly, the North American CALGB 9633 trial reported un-
supported results in terms of DFS and median OS (HR 
0.83; p = 0.12) by using 4 adjuvant cycles with carbo-
platin plus paclitaxel [10]. Moreover, a comprehensive 
meta-analysis found no significant OS improvement for 
patients in stage IB who received platinum-based adju-
vant CT (HR 0.92; 95% CI 0.78-1.10) [9].

In our series of 112 patients treated with adjuvant 
CT, we observed a 5-year SR of 77%. These results 
compare favorably with the 58% SR at 5 years report-
ed in a retrospective analysis of 549 stage IB patients 
treated by surgery alone [12]. Our data look similar with 
the 75% SR at 5 year reported in an “old” randomized 
study that included only patients with stage IB NSCLC. 
Patients were randomized to observation or 6 adjuvant 
CT cycles with etoposide plus CDDP. Accrual was com-
pleted in 1994 and the median follow-up period was 10 
years. The median OS was significantly improved by 
adjuvant CT (p = 0.02), with 5-year SR of 75% in the 
CT arm vs. 50% in the observation arm [16]. Anoth-
er “old” randomized study also recorded a significant 
improvement in OS (p = 0.002) for radically resected 
stage IB patients treated with 6 adjuvant CT cycles [17]. 
These data are discordant with the negative results re-
ported by the more recently completed randomized tri-
als which used only 4 adjuvant cycles [4-6,10].

Currently, the number of cycles recommended for 
NSCLC in the adjuvant setting is 4 [1-3]. The limited 
number of CT cycles is based on the general belief that 
the patients are less compliant with CT after thoracic 
surgery. Compliance with 3-4 cycles of CDDP-based 
adjuvant CT reported recently in phase III trials was in 
the range of 50-74% [4,5,18,19]. Of note, some of these 
trials used a triple drug combination [18,19] or a high 
CDDP dose/cycle (100 mg/m2 every 4 weeks) which 
might be responsible for a high treatment-related toxici-
ty. In advanced stages, the use of triple combinations did 
not improve survival over the doublets, but was associ-
ated with substantially higher toxicity rates [20,21]. In 
our experience, using a double drug combination along 

in terms of gender (p=0.98), histological subtype (non 
squamous vs. squamous; p=0.07), the presence of VPI 
(p=0.72), or mean number of chemotherapy cycles 
(p=0.71) were noted. Patients with T> 5 cm were older 
(p=0.04) and underwent more often pneumonectomy 
than lobectomy (p=0.01) as compared with patients 
with T ≤ 5 cm.

Compliance with chemotherapy and the cisplatin dose 
intensity

The following CT schedules were used: etoposide 
+ CDDP (64%), vinorelbine + CDDP (23%), and pacli-
taxel + carboplatin (13%). The mean number of cycles 
was 5.21 and the median 6 (range 3-6), with 82% of pa-
tients receiving ≥5 cycles (Figure 4). The actual median 
CDDP DI was 22 mg/m2/week, and the relative CDDP 
DI was 85%. Median total CDDP dose/patient was 416 
mg/m2 (range 204-563).

Table 3. Patient characteristics and type of treatment for patients 
with T≤5 vs. T> 5 cm

Variable T ≤5 cm T>5 cm p-value
 n=65 (%) n=47 (%)

Female 11 (17) 8 (17) 0.98
Male 54 (83) 39 (83)
Non-squamous 40 (61.5) 21 (45) 0.07
Squamous 25 (38.5) 26 (55)
VPI absent 27 (40) 18 (44) 0.72
VPI present 38 (60) 29 (56)
Lobectomy 61 (94) 37 (79) 0.01
Pneumonectomy 4 (6) 10 (21)
Age 58.66 61.68 0.04
Mean number of CT cycles  5.24  5.17 0.71

VPI: visceral pleural invasion, CT: chemotherapy

Figure 4. Number of chemotherapy (CT) cycles received by the 
patients.
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stage IB remains contentious as both negative and posi-
tive results may be found in the literature. Despite the 
fact that it is not universally recognized, some guide-
lines [3] and experts [7,8] recommend adjuvant CT in 
stage IB for a selected category of patients, while neo-
adjuvant CT is considered inefficient [24]. The current 
trend of research in this area is focused on the identifi-
cation of reliable prognostic and predictive biomarkers 
able to guide the clinician’s decision. Relevant results 
have been reported using the expression of various pro-
teins like ERCC1, RRM1, p53 [24-26], or by identifica-
tion of specific genomic profiles with substantial prog-
nostic value [27,28]. Despite the preliminary promising 
results, any new data should be prospectively validated 
before being considered for the current clinical prac-
tice. For stage I NSCLC, 2 prospective clinical trials 
are evaluating the potential use of these biomarkers in 
the setting of adjuvant CT. The value of the ERCC1 and 
RRM1 expression is evaluated in a SWOG trial [29], 
while the prognostic value of a lung metagene model is 
explored in the CALGB 30506 trial [30].

Conclusions

Our retrospective analysis suggests a positive im-
pact of adjuvant CT in patients with stage IB NSCLC. 
The 77% 5-year SR compares favorably with the his-
torical data evaluating the survival of the same patient 
subset treated by surgery alone. No significant interac-
tion between overall survival and any prognostic factor 
was identified. Patient compliance with 6 adjuvant CT 
cycles was good, and the actually delivered CDDP dose 
and DI may have contributed to the better outcome. Ob-
servation was made about the possible relevant impact 
of the longer adjuvant treatment on the patient outcome. 
Overall, our data support the use of adjuvant CT in stage 
IB NSCLC patients.
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