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Background: The staging of patients with a tumor of diameter 4.1–5.0 cm and no lymphatic/distant
metastases have been up-graded to stage IIA in the latest 8th edition of the TNM staging system. However,
the efficacy of adjuvant tegafur-uracil (UFT) therapy in these patients, which has been recommended in the
guideline issued by The Japan Lung Cancer Society, remains unclear. We evaluated the efficacy of adjuvant
UFT therapy among a cohort by retrospective analyses of multicentric database.
Methods: In 2005–2007, 130 patients with p-stage IB non-small cell lung cancer (NSCLC) (diagnosed
according to the 7th edition of the TNM staging system) and tumor size of ≥3.1 cm underwent anatomic
complete resection at nine of our affiliated hospitals. We retrospectively reviewed the clinicopathological
characteristics and the outcomes among these patients.
Results: Ninety-eight patients had tumor size of 3.1–4.0 cm (T2a group), whereas 32 patients had tumor
size >4.0 cm (T2b group). Overall, patients who received adjuvant UFT showed a tendency of better
outcomes than patients who did not [hazard ratio (HR) 0.564; 95% confidence interval (CI), 0.257–1.238,
P=0.147]. In subgroup analyses, patients who received adjuvant UFT also tended to show better outcomes
than those who did not in both T2a group and T2b group (HR 0.504; 95% CI, 0.202–1.255, P=0.132 in T2a
group and HR 0.855; 95% CI, 0.181–4.033, P=0.843 in T2b group, respectively).
Conclusions: Our results suggest that adjuvant UFT therapy have the potential to improve postoperative
outcomes even in patients with p-stage IIA disease, as classified according to the 8th edition of the TNM
staging system.
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cancer; TNM classification
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Introduction

cm in maximum tumor size was defined as T2a, and patients

In the previous 7th edition of the TNM staging system
for lung cancer issued by the International Union Against
Cancer (UICC-7) (1), the T stage of tumors with 3.1–5.0

with T2aN0M0 disease were classified into Stage IB. In
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the guideline issued by The Japan Lung Cancer Society
(JLCS) (2) conformable to UICC-7, administration of
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adjuvant chemotherapy using oral intake of tegafururacil (UFT) has been recommended for the patients with
pathological stage IB non-small cell lung cancer (NSCLC)
and administration of adjuvant chemotherapy using
cisplatin doublet has been recommended for patients with
p-stage IIA or more progressive stage NSCLC. But, in
the latest 8th edition of the TNM staging system for lung
cancer issued by the International Union Against Cancer
(UICC-8) (3), T stage of tumors with 3.1–5.0 cm in size
has been subdivided and tumors with 4.1–5.0 cm in size
has been up-graded to T2b, and consequently, patients
with T2bN0M0 disease has been up-staged to stage IIA
reflecting their worth prognosis (4). However, Japanese
guideline has not yet corresponded to this revision, it is
still controversial that patients with p-stage IIA disease
according to UICC-8 should receive adjuvant UFT
therapy the same as before. In this study, we retrospectively
evaluated the efficacy of adjuvant UFT therapy for patients
with NSCLC having their tumor size of 4.1–5.0 cm.
Methods
A total of 981 consecutive patients with NSCLC who
underwent pulmonary resection at 9 hospitals affiliated
with Yokohama City University from January 2005 through
December 2007 were evaluated. Among these patients,
130 patients who underwent complete anatomic resection
(lobectomy or greater with systematic lymph-node
dissection) without receiving induction chemotherapy or
radiotherapy and pathologically diagnosed having p-Stage
IB disease according to UICC-7 with primary tumor size
≥3.1 cm were enrolled in this study. After receiving approval
from the institutional review boards of the participating
hospitals, we retrospectively reviewed the medical records
of each patient and recorded the clinicopathological
variables. As for adjuvant chemotherapy, oral intake of
250 mg/m 2 /day of UFT for 2 years was basically
introduced, but dose reduction or discontinuation, change
to other regimen were allowed by the decision of attending
physicians. Postoperative follow-up examinations were done
by the authors and their colleagues by every 3–6 months
at each hospital for at least 5 years after resection. Overall
survival (OS) was defined as the period between the date
of surgical resection and the date of death from any cause.
Clinicopathological variables were contrasted between
groups with the use of the Mann-Whitney U test and χ2
test. Survival curves were estimated using the Kaplan-Meier
method and contrasted between groups with the log-rank
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test, and hazard ratio (HR) and 95% confidence interval
(CI) were calculated using a Cox proportional-hazards
model. All analyses were performed using SPSS Statistics
24 (IBM Corp., New York, NY, USA), with P less than 0.05
considered to indicate significance.
Results
The 130 subjects comprised 97 men and 33 women with a
mean age of 69 years (range, 29–85). Ninety-eight patients
had their primary tumor of 3.1–4.0 cm in maximum
diameter (T2a group), while 32 patients had their primary
tumor of 4.1–5.0 cm in maximum diameter (T2b group).
About the histology, more than half of patients had
adenocarcinoma, while about 30 % of patients had squamous
cell carcinoma. Adjuvant chemotherapy was administrated
only in 41 patients (31.5%). The patients’ characteristics are
shown according to the tumor size in Table 1. There was no
significant difference in any patients’ characteristics between
T2a group and T2b group. The median follow-up after
surgery was 67.0 months in whole (range, 1–96) and the
5-year OS rate of the 130 subjects was 74.7%. Patients in
T2a group tended to have better outcome than did patients
in T2b group, but not statistically significant (Figure 1).
Postoperative OS curves stratified according to with or
without adjuvant chemotherapy are shown in Figure 2.
Patients with adjuvant chemotherapy showed better outcome
than did patients without adjuvant chemotherapy, but not
statistically significant (HR 0.564; 95% CI, 0.257–1.238,
P=0.147). On subgroup analyses among T2a group and T2b
group, there was no significant difference in any patients’
characteristics between patients with adjuvant chemotherapy
and patients without adjuvant chemotherapy in each
subgroup (Tables 2,3). Postoperative OS curves stratified
according to with or without adjuvant chemotherapy in
T2a group and T2b group are shown in Figures 3,4. In T2a
group, patients with adjuvant chemotherapy had tendency
toward have better outcome than did patients without
adjuvant chemotherapy (HR 0.504; 95% CI, 0.202–1.255,
P=0.132). Also, similar tendency had been shown even in
T2b group (HR 0.855; 95% CI, 0.181–4.033, P=0.843),
but there was not statistical difference between patients
with adjuvant chemotherapy and patients without adjuvant
chemotherapy in both subgroups.
Discussion
In the UICC-7, which was the world’s first unified TNM
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Table 1 Patient characteristics in each group
Characteristics

Total number (n=130, %)

T2a group (n=98, %)

T2b group (n=32, %)

P value

69 [29–85]

69 [29–85]

72 [55–83]

0.114

Age (median, range), year
Gender

0.682

Male

97 (74.6)

74 (75.5)

23 (71.9)

Female

33 (25.4)

24 (24.5)

9 (28.1)

Smoking

0.928

No

30 (23.1)

23 (23.5)

7 (21.9)

Yes

97 (74.6)

73 (74.5)

24 (75.0)

3 (2.3)

2 (2.0)

1 (3.1)

Unknown
Lober location of primary tumors

0.494

Right upper

57 (43.8)

45 (45.9)

12 (37.5)

Right middle

11 (8.5)

9 (9.2)

2 (6.3)

Right lower

21 (16.2)

17 (17.3)

4 (12.5)

Left upper

23 (17.7)

15 (15.4)

8 (25.0)

Left lower

18 (13.8)

12 (12.2)

6 (18.7)

3.5 (0.5–198.1)

3.2 (0.5–198.1)

3.3 (0.7–77.6)

CEA (median, range), ng/mL
Extent of resection
Pneumonectomy
Lobectomy

0.140
0.246

1 (0.8)

0 (0.0)

1 (3.1)

129 (99.2)

98 (100.0)

31 (96.9)

Operative approach

0.155

VATS

71 (54.6)

57 (58.2)

14 (43.8)

Thoracotomy

59 (45.4)

41 (41.8)

18 (56.3)

Histology

0.389

Adenocarcinoma

70 (53.8)

55 (56.1)

15 (46.9)

Squamous cell carcinoma

38 (29.2)

29 (29.6)

9 (28.1)

Large cell carcinoma

11 (8.5)

8 (8.2)

3 (9.4)

Others

11 (8.5)

6 (6.1)

5 (15.6)

Visceral pleural invasion

0.938

Without

82 (63.1)

62 (63.3)

20 (62.5)

With

48 (36.9)

36 (36.7)

12 (37.5)

Adjuvant chemotherapy

0.132

Without

89 (68.5)

64 (65.3)

25 (78.1)

With

41 (31.5)

34 (34.7)

7 (21.9)

VATS, video-assisted thoracic surgery.
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1.0

Survival probability

0.8
0.6

T2a group (n=98)
T2b group (n=32)

0.4

T2a group
5y-OS
75.7%
HR [95% CI]
0.846 [0.408-1.754]
P value (log-rank)
P=0.653

0.2
0.0
0

T2b group
71.5%

12
24
36
48
Time after surgery (months)

60

No. of Pts at risk
T2a group
T2b group

98
32

92
31

87
26

79
26

75
23

59
20

*5y-OS, 5 years overall survival rate; HR, hazard ratio; CI, confidence interval

Figure 1 Overall survival for all patients stratified according to
maximum tumor size.

1.0

Survival probability

0.8
0.6

Patients with adj.CT (n=41)
Patients without adj.CT (n=89)

0.4

with
5y-OS
82.5%
HR [95% CI]
0.564 [0.257-1.238]
P value (log-rank)
P=0.147

0.2
0.0
0

without
71.1%

12
24
36
48
Time after surgery (months)

60

No. of Pts at risk
With adj.CT
Without adj.CT

41
89

41
82

39
74

37
68

35
63

28
51

*adj.CT, adjuvant chemotherapy; 5y-OS, 5-year overall survival rate;
HR, hazard ratio; CI, confidence interval

Figure 2 Overall survival for all patients stratified according to
with or without adjuvant chemotherapy.

staging system revised in 2010, the T stage of tumors
with 3.1–5.0 cm in maximum tumor size was defined as
T2a, and patients with T2aN0M0 disease were classified
into Stage IB. Based on the UICC-7, JLCS published the
Japanese Clinical Guidelines for the Management of Lung
Cancer in 2014 and revised in 2016 (2). In this guideline,
they have recommended adjuvant chemotherapy using
UFT for patients with completely resected p-stage IB
NSCLC to improve their postoperative outcome. UFT
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is an oral fluorouracil preparation that combines tegafur,
a prodrug of 5-fluorouracil, with uracil, which inhibits
dihydropyrimidine dehydrogenase, the rate-limiting
enzyme responsible for 5-fluorouracil catabolism (5).
In Japan, UFT is widely used for postoperative adjuvant
chemotherapy, and recommendation for adjuvant
chemotherapy for completely resected NSCLC patients
has been based on the results of Kato et al. (6) and Hamada
et al. (5). Kato et al. conducted phase III prospective
randomized controlled trial (RCT) among patients with
completely resected lung adenocarcinomas which had no
invasion to surrounding tissue and no lymphatic/distant
metastases and showed better prognosis in patients with
adjuvant UFT therapy than patients without adjuvant UFT
therapy. Especially in patients with tumors larger than or
equal to 3.1 cm, adjuvant UFT therapy gave large benefit
with improve of their 5-year OS by 11% (5-year OS 85%
in patients with UFT and 74% in patients without UFT)
in their study. Subsequently, Hamada et al. evaluated the
efficacy of adjuvant UFT therapy by meta-analysis of 6
CRT including Kato et al. and showed that adjuvant UFT
improve postoperative survival of patients with completely
resected lung adenocarcinomas which had no invasion to
surrounding tissue and no lymphatic/distant metastases,
and that results have led to the recommendation of JLCS.
However, in the latest UICC-8 which was revised in
2016, T stage of tumors with 3.1–5.0 cm in size has been
subdivided and tumors with 4.1–5.0 cm in size has been upgraded to T2b, and consequently, patients with T2bN0M0
disease has been up-staged to stage IIA reflecting the results
of analyses among 77,156 lung cancer patients conducted
by The International Association for the Study of Lung
Cancer (4). But there were no subgroup analyses classified
by larger or less than 4.0 cm in tumor sizes in the study of
Kato et al. and Hamada et al., it is still controversial whether
patients with completely resected p-stage IIA NSCLC
according to UICC-8 should receive adjuvant UFT therapy
the same as patients with p-stage IB according to UICC-7
or receive adjuvant Cisplatin doublet therapy as new p-stage
IIA according to UICC-8.
In our study, although there was no statistical
significance, patients with adjuvant UFT therapy showed
better postoperative survival than did patients without
adjuvant UFT in T2a group, and this result support the
recommendation of JLCS. Moreover, in T2b group,
patients with adjuvant UFT also tended to show tendency
toward show better postoperative survival than did patients
without adjuvant UFT. According to our results, although
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Table 2 Patient characteristics and outcomes stratified according to with or without adjuvant chemotherapy in T2a group
Factors

Without adj.CT (n=64, %)

With adj.CT (n=34, %)

P value

69.5 [29–85]

66 [45–82]

0.081

Male

49 (76.6)

25 (73.5)

Female

15 (23.4)

9 (26.5)

Age [year; median (range)]
Gender

0.740

Smoking

0.518

No

13 (20.3)

10 (29.4)

Yes

50 (78.1)

23 (67.6)

1 (1.6)

1 (3.0)

Unknown
Lober location of primary tumors
Right upper

0.049
35 (54.7)

10 (29.4)

Right middle

3 (4.7)

6 (17.6)

Right lower

12 (18.8)

5 (14.7)

Left upper

8 (12.5)

7 (20.6)

Left lower

6 (9.4)

6 (17.6)

3.5 (0.5–51.4)

3.1 (0.5–198.1)

CEA [ng/mL; median (range)]
Extent of resection
Pneumonectomy
Lobectomy

0.306
1.000

0 (0.0)

0 (0.0)

64 (100.0)

34 (100.0)

Operative approach

0.923

VATS

37 (57.8)

20 (58.8)

Thoracotomy

27 (42.2)

14 (41.2)

Histology

0.863

Adenocarcinoma

37 (57.8)

18 (52.9)

Squamous cell carcinoma

19 (29.7)

10 (29.4)

Large cell carcinoma

5 (7.8)

3 (8.8)

Others

3 (4.7)

3 (8.8)

Visceral pleural invasion
Without

0.829
40 (62.5)

With
Follow-up period [month; median (range)]

22 (64.7)

24 (37.5)

12 (35.3)

66.5 [1–96]

67 [17–94]

Postoperative recurrence
None

0.737
45 (70.3)

‡

Intrathoracic
Distant

25 (73.5)

6 (9.4)

3 (8.8)

13 (20.3)

6 (17.6)

Outcome
Alive

0.511

0.248
46 (71.9)

28 (82.4)

Cancer death

7 (10.9)

4 (11.8)

Death of other diseases

11 (17.2)

2 (5.9)

‡

, including ipsilateral lung metastasis, hilar/mediastinal lymph-node metastasis and malignant pleural effusion. adj.CT, adjuvant
chemotherapy; VATS, video-assisted thoracic surgery.
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Table 3 Patient Characteristics and outcomes stratified according to with or without adjuvant chemotherapy in T2b group
Factors

Without adj.CT (n=25, %)

With adj.CT (n=7, %)

P value

72 [55–83]

72 [55–76]

0.851

Male

18 (72.0)

5 (71.4)

Female

7 (28.0)

2 (28.6)

Age [year; median (range)]
Gender

0.657

Smoking

0.787

No

5 (20.0)

2 (28.6)

Yes

19 (76.0)

5 (71.4)

1 (4.0)

0 (0.0)

Unknown
Lober location of primary tumors
Right upper

0.929
8 (32.0)

3 (42.8)

Right middle

2 (8.0)

0 (0.0)

Right lower

3 (12.0)

1 (14.3)

Left upper

7 (28.0)

2 (28.6)

Left lower

5 (20.0)

1 (14.3)

5.2 (0.7–60.4)

4.6 (0.7–77.6)

CEA [ng/mL; median (range)]
Extent of resection
Pneumonectomy
Lobectomy

0.761
0.219

0 (0.0)

1 (14.3)

25 (100.0)

6 (85.7)

Operative approach

0.649

VATS

11 (44.0)

3 (42.9)

Thoracotomy

14 (56.0)

4 (57.1)

Histology

0.271

Adenocarcinoma

11 (44.0)

4 (57.1)

Squamous cell carcinoma

9 (36.0)

0 (0.0)

Large cell carcinoma

2 (8.0)

1 (14.3)

Others

3 (12.0)

2 (28.6)

Visceral pleural invasion
Without

0.535
16 (64.0)

With
Follow up period (month; median(range))

4 (57.1)

9 (36.0)

3 (42.9)

71 [10–95]

68 [14–83]

Postoperative recurrence
None

1.000
16 (64.0)

4 (57.1)

Intrathoracic

4 (16.0)

1 (14.3)

Distant

5 (20.0)

2 (28.6)

‡

0.721

Outcome

0.735

Alive

17 (68.0)

5 (71.4)

Cancer death

6 (24.0)

2 (28.6)

Death of other diseases

2 (8.0)

0 (0.0)

‡

, including ipsilateral lung metastasis, hilar/mediastinal lymph-node metastasis and malignant pleural effusion. adj.CT, adjuvant
chemotherapy; VATS, video-assisted thoracic surgery.

© Journal of Thoracic Disease. All rights reserved.

J Thorac Dis 2019;11(7):3103-3111 | http://dx.doi.org/10.21037/jtd.2019.07.05

Journal of Thoracic Disease, Vol 11, No 7 July 2019

3109

1.0

Survival probability

0.8
0.6

Patients with adj.CT (n=34)
Patients without adj.CT (n=64)

0.4

with
5y-OS
81.7%
HR [95% CI]
0.504 [0.202-1.255]
P value (log-rank)
P=0.132

0.2
0.0
0

without
72.5%

12
24
36
48
Time after surgery (months)

60

No. of Pts at risk
With adj.CT
Without adj.CT

34
64

34
58

33
54

31
48

29
46

23
36

*adj.CT, adjuvant chemotherapy; 5y-OS, 5-year overall survival rate;
HR, hazard ratio; CI, confidence interval

Figure 3 Overall survival stratified according to with or without
adjuvant chemotherapy in T2a group.

1.0

Survival probability

0.8
0.6

Patients with adj.CT (n=7)
Patients without adj.CT (n=25)

0.4

with
5y-OS
85.7%
HR [95% CI]
0.855 [0.181-4.033]
P value (log-rank)
P=0.843

0.2
0.0
0

without
67.3%

12
24
36
48
Time after surgery (months)

60

No. of Pts at risk
With adj.CT
Without adj.CT

7
25

7
24

6
20

6
20

6
17

5
17

*adj.CT, adjuvant chemotherapy; 5y-OS, 5-year overall survival rate;
HR, hazard ratio; CI, confidence interval

Figure 4 Overall survival stratified according to with or without
adjuvant chemotherapy in T2b group.

we could not show statistically significant differences,
we consider that adjuvant UFT therapy has potential to
improve postoperative survival even in patients with p-stage
IIA NSCLC according to UICC-8. Recently, Tsuboi et al.
re-evaluated the data used in the study of Kato et al. and
found it to conform to the rule of UICC-8 and reported
that adjuvant UFT therapy improved postoperative survival
in patients with p-T2bN0M0 stage IIA NSCLC according
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to UICC-8 (7). It supports our result, but because this study
had only 50 subjects in T2b group, they could not show
statistically significant difference (HR 0.55; 95% CI, 0.10–
3.07) as same as our study.
On the other hand, it is difficult to presume the efficacy of
adjuvant chemotherapy in patients with p-stage IIA NSCLC
according to UICC-8 from the trend of Western countries,
because there was no recommendation to introduce adjuvant
chemotherapy to patients with p-stage IB according to
UICC-7 (8,9), which based on the result of LACE study (10).
Park et al. (11) and Hung et al. (12) reported the efficacy
of adjuvant chemotherapy for patients with p-stage IB
NSCLC diagnosed according to UICC-7, but there were
not subgroup analyses classified according to tumor size
larger or less than 4.0 cm. Only in subgroup analysis of
CALGB9633 study, which was conducted by Strauss et al.
to evaluate the efficacy of adjuvant chemotherapy using
Carboplatin + Paclitaxel (CBDCA + PTX) among the
patients with tumors larger than or equal to 3.1 cm and
no lymphatic/distant metastases, adjuvant CBDCA + PTX
therapy showed improvement of postoperative survival
in patients with tumor more than or equal to 4.1 cm
subgroup (13). Considering their results, adjuvant
chemotherapy using platinum-base doublet including
CBDCA + PTX may more suitable for patients with
p-stage IIA NSCLC according to UICC-8. However,
CALGB9633 study could not show statistical significance in
primary endpoint due to the lack of statistical power, and it
meant that there was also no statistical significance in their
subgroup analysis. Thus, any previous studies including ours
could not have clarified the optimal regimen of adjuvant
chemotherapy and even its efficacy for patients with p-stage
IIA NSCLC according to UICC-8. In addition, there is
important difference between UICC-7 and UICC-8 in the
rule of T staging. UICC-7 and further previous edition of
TNM staging system had used the “total size of tumor” to
decide the T staging, whereas UICC-8 has used the “invasive
size of tumor”. Due to this important difference between
previous edition of TNM staging system and newest UICC8, it is uncertain that the results of studies using previous
TNM staging system could directly adopt to the UICC8. So, we consider that further large cohort study using the
rule of T staging according UICC-8 is necessary to evaluate
the efficacy and optimal regimen of adjuvant chemotherapy
for patients with p-stage IIA NSCLC according to UICC-8.
Our study was retrospective and thus had several
important limitations. A major limitation is the small sample
size, especially in T2b group patients. Although our study
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could not show statistical difference in survival between
patients with adjuvant chemotherapy and patients without
even in whole, we consider that it is because the lack of
statistical power due to the small sample size. Secondly, we
had no important data about adjuvant chemotherapy such
as the percentage of patients who changed regimen from
UFT to others, percentage of patients who complete planed
adjuvant therapy, occurring rate and grade of adverse events
of adjuvant chemotherapy, and so on. Moreover, we were
not certain the reason why about 70% of patients in whole
did not introduced adjuvant chemotherapy. Because we
used “Total size of tumor” to classify patients into both
group due to the lack of data about “Invasive size of tumor”,
our patients in T2a group and T2b group are not strictly
equivalent to T2a and T2b in UICC-8. We consider that
such patients who had tumor with more than 4.0 cm in total
size and less than 4.0 cm in invasive size are very rare and
our classification of T2a group and T2b group were almost
equivalent to the classification in UISS-8, but this became
third limitation. Nevertheless, our study could not show
statistical significance and had some limitation, we consider
that adjuvant UFT therapy might have potential to improve
postoperative survival in patients with p-stage IIA NSCLC
according to UICC-8. We hope this study give rise to
further studies about adjuvant chemotherapy for these
patients.
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