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Background
• Since 1995, Lobectomy has been a standard mode of surgery 

even for small-sized peripheral non-small cell lung cancer 
(NSCLC). 

• Ginsberg RJ, et al. Ann Thorac Surg 1995

Overall Survival Disease Free Survival

Limited Resection Lobectomy

Locoregional Recurrence 18% (21/122) 6% (8/125)

276 patients enrolled from Feb. 1982 to Nov. 1986
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Trend of surgical procedure for primary lung cancer in Japan
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N=44,859

11% (n=5,136)

3%

Thoracic and cardiovascular surgery in Japan during 1996-2018
Annual report by The Japanese Association for Thoracic Surgery

6%
17% (n=7,683)

2㎝ or less = 45% (n=20,605)

Sublobar resection
28/45 = 63%
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J Thorac Cardiovasc Surg. 2020 Nov 12:S0022-5223(20)33043-9.

• Study design:
• Single-arm confirmatory trial

• Objectives:
• To evaluate the efficacy and safety of 

sublobar resection for GGO dominant 
peripheral lung cancer

• Eligibility:
• Peripheral lung cancer with maximum tumor 

diameter 2.0 cm or less and with CTR 0.25 
or less

• Primary: 5-year relapse-free survival
• Secondary: Overall survival, frequency of local 

recurrence, postoperative respiratory function

Between May 2009 and April 2011, 333 patients were enrolled.

5-y RFS=99.7% (90% CI, 98.3-99.9)
No local relapse
Grade 3 or higher AE was only 5.4%

Wedge resection
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Result 2. Survival
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1y OS
(95% CI)

3y OS
(95% CI)

5y OS
(95% CI)

99.4%
(97.8 - 99.9%)

98.9%
(97.0 - 99.6%)

98.0%
(95.9 - 99.1%)

1y RFS
(95% CI)

3y RFS
(95% CI)

5y RFS
(95% CI)

99.4%
(97.8 - 99.9%)

98.3%
(96.3 - 99.2%)

98.0%
(95.9 - 99.1%)

• If the lower limit of the 95% confidence interval (CI) for the 5y RFS is not lower than 87% of the pre-set
lower limit of the 95% CI, it is judged that the effectiveness of segmentectomy for this target has been 
confirmed. 

• The null hypothesis that "the true 5y RFS is less than the threshold 5y RFS of 87% that is determined to be 
invalid" is rejected.

Primary: Recurrence free survival Secondary: Overall survival

Coordinator
: Aokage K

Between September 2013 and November 2015, 396 patients were enrolled.
Of whom 357 underwent segmentectomy. 
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JCOG0802/WJOG4607L CALGB(Alliance) 140503 NCT02011997

Organization / Country JCOG & WJOG /Japan CALGB(Alliance)/USA Guangzhou Med. Univ. / 
China

Study design non-inferiority non-inferiority non-inferiority

Primary endpoint OS DFS RFS

Experimental arm Segmentectomy only
Sublobar resection

(segmentectomy / wedge 
resection)

cVATS segmentectomy

Target
Peripheral NSCLC

(tumor diameter ≤2 cm; 
CTR >0.5)

Peripheral T1aN0M0 
NSCLC without pure GGO

Stage IA NSCLC with 
adenocarcinoma in situ or 

with microinvasion

Accrual Completed Closed due to slow accrual Not updated

N 1106 pts (lob arm = 554; 
seg arm = 552)

697 pts (lob arm = 357; seg 
arm = 340) Estimated 500 pts

Final result Lancet 2022 WCLC 2022 Not yet

Summary of RCTs in Early Stage NSCLC

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617 Altorki N et al. PL03.06. WCLC2022



Comparison between CALGB140503 and 
JCOG0802/WJOG4607L 

in the Main Results

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617 Altorki N et al. PL03.06. WCLC2022



1. Patient characteristics

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617Altorki N et al. PL03.06. WCLC2022

CALGB(Alliance) 140503 JCOG0802/WJOG4607L
Lobar (n=357) Sublobar (n=340) Lobectomy (n=554) Segmentectomy (n=552)

Median age (years) 67.6 68.2 67 67
Gender (%)

Male 41.2 44.1 52.9 52.5
Female 58.8 55.9 47.1 47.5

ECOG PS (%)
0 70 77.4 97.7 98.2
1 28.6 21.2 2.3 1.8
2 1.4 1.5 0 0

Tumor size (%)
<1.0 8.4 8.2 median median

1.0-1.5 50.4 51.2 1.6 1.6
>1.5-2.0 41.2 40.6

Smoking Status (%)
Never 9.8 8.2 44.1 44.2
Former 49.6 50.6 55.6 55.8Current 40.6 41.2

Histology (%)
Squamous ca. 14.8 13.2 6.9 6.7

Adenoca. 63.3 64.1 90.4 90.9
Other 21.8 22.6 2.7 2.4



2. Disease-free Survival

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617Altorki N et al. PL03.06. WCLC2022

CALGB(Alliance) JCOG/WJOG
5-y DFS HR 5-y RFS HR 

Sublobar 63.6% 1.01
90%CI 

0.83 - 1.24

88.0% 0.998
95% CI 

0·753–1·323Lobar 64.1% 87.9%

*disease progression or deaths from any cause



3. Overall Survival

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617Altorki N et al. PL03.06. WCLC2022

CALGB/Alliance JCOG/WJOG
5-y OS HR 5-y OS HR 

Sublobar 80.3% 0.95
95%CI 

0.75 - 1.21

94.3% 0.663
95% CI 

0.474–0.927Lobar 78.9% 91.1%



Exploratory subgroup analysis of DFS
Subgroup
Overall
Age (<=65 vs >65)

<=65
>65

HR (90% CI)

Age (<=70 vs >70)
<=70
>70

Gender
Male
Female

Tumor Location
Right upper lobe
Right middle lobe
Right lower lobe
Left upper lobe
Left lower lobe

Histology
Lingula 3

Squamous Carcinoma 53
Adenocarcinoma 226
Other 78

Smoking Status
Never 35
Former 177
Current 145

Tumor Size
<1.0 30
1.0−1.5 180
>1.5−2.0 147

Performance Status
0 250
1/2 107

Lobar Sublobar
357 340

131 123
226 217

211 206
146 134

147 150
210 190

128 120
16 19
43 55
104 86
63 56

4

45
218
77

28
172
140

28
174
138

263
77

1.03 (0.85 − 1.26)

0.96 (0.68 − 1.36)
1.07 (0.84 − 1.36)

1.10 (0.84 − 1.44)
0.94 (0.71 − 1.26)

1.12 (0.83 − 1.50)
0.97 (0.74 − 1.26)

1.00 (0.72 − 1.38)
2.27 (0.85 − 6.02)
0.83 (0.49 − 1.41)
0.91 (0.63 − 1.31)
1.35 (0.77 − 2.37)
0.93 (0.20 − 4.26)

0.99 (0.60 − 1.62)
1.09 (0.84 − 1.42)
0.93 (0.64 − 1.36)

1.75 (0.77 − 4.02)
0.91 (0.69 − 1.20)
1.07 (0.79 − 1.44)

0.83 (0.34 − 2.03)
0.90 (0.68 − 1.19)
1.24 (0.92 − 1.67)

0.96 (0.76 − 1.21)
1.31 (0.90 − 1.90)

CALGB 140503: Treatment Effects for Patient Subgroups
HR and 90%CI were esimated using unstratified Cox PH models.

0.4 0.6 1.0 1.6 2.7
Sublobar Better Lobar Better Courtesy of Dr. Altorki



Result 2. Predefined subgroup analyses of OS
Subgroup N (Seg / Lob) Hazard Ratio for Overall Survival (95% CI) by stratified Cox regression model

Overall

All randomized patients 1106 (552/554) 0.663 (0.474-0.927)

Sex

Male 583 (290/293) 0.622 (0.415-0.930)

Female 523 (262/261) 0.816 (0.444-1.498)

Age

≥70 422 (341/343) 0.642 (0.413-0.998)

<70 684 (211/211) 0.723 (0.431-1.212)

Smoking status

Smoker 616 (308/308) 0.699 (0.472-1.036)

Never smoker 490 (244/246) 0.617 (0.324-1.177)

Tumor location

Right upper lobe 327 (167/160) 0.645 (0.310-1.339)

Right lower lobe 260 (117/143) 0.642 (0.307-1.340)

Left upper lobe 350 (187/163) 0.604 (0.361-1.013)

Left lower lobe 169 (81/88) 0.955 (0.405-2.251)

CTR

Solid 553 (279/274) 0.641 (0.424-0.969)

Non-solid 553 (273/280) 0.733 (0.413-1.301)

Histological type

Adenocarcinoma 968 (485/483) 0.746 (0.504-1.104)

Non-adenocarcinoma 138 (69/69) 0.505 (0.263-0.973)

Segmentectomy better Lobectomy better0.25 0.5 1 2 4

Lancet. 2022 Apr 23;399(10335):1607-1617.



4. Postoperative Adverse Events

CALGB(Alliance) 140503 JCOG0802/WJOG4607L

lobar 
(n=355)

Sublobar 
(n=337) vs. lobectomy 

(n=554)
Segmentectomy 

(n=552)

Any AE n % n % n % n %
G2 or higher 126 35.5 97 25.7 142 25.6 148 26.8 
G3 or higher 54 15.2 48 12.7 27 4.9 25 4.5
G5 4 1.1 2 0.6 0 0.0 0 0.0 

Suzuki K, et al. J Thorac Cardiovasc Surg. 2019 Sep;158(3):895-907.Altorki NK,  et al. Lancet Respir Med. 2018 Dec;6(12):915-924.



5. Disease Recurrence
CALGB(Alliance) 140503 JCOG0802/WJOG4607L
Lobar 

(n=351)
Sublobar 
(n=336)

Lobectomy 
(n=554)

Segmentectomy 
(n=552)

n % n % vs. n % n %

Overall 103 29.3 102 30.4 44 7.9 67 12.1
Locoregional 
only 28 10.0 33 13.4 17 3.1 38 6.9

Regional only 9 2.6 6 1.8

Any Distant 59 16.8 51 15.2 27 4.9 27 4.9

New primary LC 52 14.8 60 17.9 36 6.5 43 7.9

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617Altorki N et al. PL03.06. WCLC2022

*The difference of loco-regional only recurrence rate was about 3% between the two arms 
and in both trials.



Summary of CALGB and JCOG/WJOG

Saji H et al. Lancet. 2022 Apr 23;399(10335):1607-1617Altorki N et al. PL03.06. WCLC2022

CALGB(Alliance) JCOG/WJOG Conclusion
Sublobar vs. Lobar

Patients 
Characteristics

Poor PS
Higher smoking status

More squamous cell ca.

Endpoints Lobar vs. Sublobar Lobar vs. Segmentectomy

DFS HR 1.01 non-inferior HR 0.998 non-inferior Non-inferiority in the both trials

OS HR 0.95 non-inferior HR0.663 superior Non-inferiority in CALGB
Superiority in JCOG

G3 or higher AE 15.7 vs. 12.7 4.9 vs. 4.5 Similar between the two arms in 
the both trials

Loco-regional only 
recurrence 10.3  vs. 13.4 3.1 vs. 6.9 Difference at 3% between the 

two arms in the both trials
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IASLC Lung Cancer Staging Project: 8th TNM

J Thorac Oncol. 2017
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JCOG0802/WJOG4607L
5-y RFS =88.0%
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5-y OS =94.3%

CALGB140503
5-y RFS =63.6%

CALGB140503
5-y OS =80.3%



Conclusion: Take home messages

• From 2020 to 2022, two multicenter, single-arm, confirmatory, 
phase 3 trials and two multicenter randomized phase 3 trials 
were reported. These primary endpoints were all positive.

• Sublobar resection, including wedge resection and 
segmentecomy, must be considered as a standard mode of 
surgery for small-sized peripheral non-small cell lung cancer.

• Developing techniques including surgical, radiological, or 
pathological issues to prevent loco-regional recurrence will be 
needed.

• This is a new era of “Less is more in thoracic surgery”.
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Pathological type C/T ratio Pathology Prognosis Anatomical 
resection

Adenocarcin
oma in situ 
(AIS)

Minimally 
invasive
adenocarcin
oma (MIA)

Invasive
adenocarcin
oma

0

1

Negative

Positive

Good

Poor

Wedge

Segmentectomy

Lobectomy

C/T ratio
0.25

C/T ratio
0.5

CTR = consolidation-to-tumor ratio (b/a) 

Concept of JCOG0201:
To detect radiologically less-invasive ad. ca.
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