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Number of cases
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General Thoracic Surgery
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T = primary tumor; N = nodal involvement; M = distant metastasis.

Stage 1A T1 NO Mo | /D)
Stage 1B T2 NO MO W iR E NS
(R2IRRDOTEEESH

Stage IIA T1 N1 MO % )

Stage IIB T2, T3 N1, NO MO ﬁ‘& .{

L,

Stage IA | T1-3,T3 N2, N1 MO ﬁ% J1BR A] BE
Stage I1IB T4,anyT | AnyN, N3 MO @ FEFICIRSLT
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Demichel et al. J Thorac Oncol. 2012;7: 723-730
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https://jp.freepik.com/premium-vector/samurai-sword_6696687.htm#tpage=1&query=samurai&position=35
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p—NOMO
Organ

BM  |Regional LN
~20%

~30% ~15%

~30% ~90%

~30% ~50%

~35% ~45%

~50% ~15%

Pancreatic ~50% ~75%

Esophareal ~40% ~50%. ~25%

Hermanek et al. Classification of isolated tumor cells and micrometastasis.
Cancer 1999

Colorectal
Prostate
NSCLC
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TN A THERETCIE ERRLEGHAM. 2£F8BITHEREELRL
__Author (yr) 1 n | | BHR® | 3-YSR(%) | p-value
P N

Pantel(’96)1) 66 18 25 70 <0.01
Ohgami(’97)2) 39 9 45 78 <0.01
Passilic(‘99)3) 150 12 36 77 <0.01
Poncelet(’01)4) 99 22 70 55 N.S.

Osaki('02)5) 115 28 69 85 N.S

Yasumoto('03)6) iyt 32 72 88 N.S

Rufutto('09)7 57 FCM Aneu. 11 27 56 <0.01

SOGEIGERNI TN 821 cluster=P 8 64 65 N.S.

B FACS
S, Byl EEEMTT  ACOSOG Z0040 Trial

T
O
a
<
[l
o
=
®
-
Q
=,
S

1) Lancet 1996, 2) ATS 1997, 3) ATS 1999, 4) EJCTS 2001 5) JCO 2002,6) ATS 2003 7)EJCTS 2009 8) JCO 2011
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Occult Metastases in Lymph Nodes Predict Survival in Resectable
Non—-Small-Cell Lung Cancer: Report of the ACOSOG Z0040 Trial
BM BM LN

LN
A B ; A 1004 A oo
90 90- R
80 - 80
w O — O —~
G>) 0 R 707 0 704
. L 60- L~ 604
iy . s =
= . = 5% o]
© “e ©2 w0 =%
O) & g ) 30- = Negative g ) 304 — Negative
q) 20 Positive 204 Positive
< 10- NS 104 p=0009
0 1 2 3 4 5 0 1 2 3 4 5
No. at risk Time (years) No. a isk Time (years)
Negative 755 521 413 367 318 211 || Negative 450 47 293 267 237 169
Positive 66 47 3 30 2% 18 || Posive 130 % 76 65 58 38
4C D
¥ ) B B
100 100 4w
J 90 =~ 90-
. 801 \ 80+
GJ ;\3 701 h \ = 3\°¢ il
> s 2 = 80 T ©
- — | .
o g o > 50- o > 501
i) s N 32 40 32 -
(@) . c/j) 30 4 ~ Negative (?J 30 - — Negative
Positive 20 Positive
20 1
o & E 1 NS ] p=0.007
) 0 1 2 3 4 5 0 1 2 3 4 5
[ i ik Time (years) Riow abiiak Time (years)
Negative 755 631 544 482 432 330 || Negative 480 402 366 333 304 23
Positive 66 57 50 42 38 30 Positive 130 109 97 87 80 60

Rusch V W et al. JCO 2011:29:4313-4319



BRI ER Dtiin B BIRLEEEERR |

N ko |

Dec, 1996 Aug, 1997

IIIIH' fl

Mo BB (—) . M ’\(+)




grinmmiais : BROTART
BRSNS TEBENZ LhH 5

Table 2. Cases of Margin Relapse

Other
Age Tumor Diameter Distance® Duration® Treatment Survival  Lesions at
No. (yr) Sex Lobe Histology Margin® (mm) (mm) (mos)  for Relapse  (mos) Death

1 7% M RU 5Q N/F 5 15 8 Reop D2  Bilateral lung
2 76 F RU AD N/P 20 10 n No* D24  Bilateral lung
Pleura
77 M RL AD P/P 20 1 4 Rix D11  Bran
4 70 M RL AD N/F 20 10 12 Pleurodesis® D15  Pleura

Sawabata N Ann Thorac Surg 2002;74:1953-1957
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Sawabata N ATS 2002;74:1953-1957




Surgical margin cytology

Run-across method Lavage & Current method

Adapted from Sawabata N et al J Thorac Adapted from Sawabata N. Gen Thorac
Cardiovasc Surg. 1999;117:618-9. Cardiovasc Surg. 2013;61:9-16
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Univariable Multivariable

Variable n RR 95%CI  pvalue RR 95%CI  p-value
[EEYAA 118 1.063 1.005-1.124 0.03 1.096 1.002-1.130 0.006 ]-ﬁ%'—r"i,ﬂlj%
[EEhimEERE 118 0.840 0.772-0.915 <0.0001 0.853 0.798-0.908 0.003
Location

Easy 29 1.000 1.000

Difficult 89 0.149 0.058-0.380 <0.001 0.802 0.187-1.320 0.754
Stapler

Type A 85 1.000 1.000

Type B 18 2.542 0.900-7.175 0.078 2.153 0.601-7.717 0.239
Type C 15 16.520 3.465-78.77 0.0004 7.972 1.257-50.54 0.027
Thoracotomy

Open /72 1.000

VATS 46 0.466 0.211-1.028 0.058

Sawabata N et al Thoracic Surgery Study Group of Osaka University Ann Thorac Surg 2004;77:415-
2720



https://pubmed.ncbi.nlm.nih.gov/?sort=date&size=50&term=Thoracic+Surgery+Study+Group+of+Osaka+University%5BCorporate+Author%5D

c-Stage IFE/NRRRRGIE (SXY T 5 &l & Mg/ Md IR T —&

2%t 9 5 Briig

(Supplementary analysis of KLSG0801; multicenter prospective study)

mEB Rt/ RER Y 1 X6 & UiiR

A2 DEE

A A

I .| MD/TS > 1 (n=1 ' Margin cytology (=) (n=18)
e i 3YRFS (I 8 |
g .8 L 91.7% / o .8
3 & 2
& l-.-.---.-. @
8 : 6 i L---‘ g ’ 6
<) n | S
g‘ 4 - =) 66.2% L--&---* g 4
-3 el
E MD/TS =< 1 (n=20) .
g ) 2 - nh_ ) 2 - S G N S N G N S N G N S A ..

P=0.05 i Margin cytology (+) (n=5)
0 - 0 1
0 1 2 3 4 5 6 0 1 2 3 4 5 6
Year Year
) . Patients at risk
20 18 13 9 5 3 5 4 1 0

Takahashi N et al. General Thoracic and Cardiovascular Surgery (2019) 67:690
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Margin length (mm)

-10

0 10 20 30 40 50 60 70
Tumor size (mm)

Sawabata N J Thorac Cardiovasc Surg. 2014 Sawabata N et al GTCS 2013 61; 9-16



Relationship between margin distance and local recurrence among
patients undergoing wedge resection for small (€2 ¢m) non—small
cell lung cancer

Kamran Mohiuddin, MD,* Sebastien Haneuse, P‘hII',h Tamar Sofer, PhD,b Ritu Gill, MD, MPH.*
Michael T. Jaklitsch, MD,* Yolonda L. Colson, MD, PhD,” Jon Wee, MD,* Raphael Bueno, MD,*
Steven J. Mentzer, MD,” David J. Sugarbaker, MD,” and Scott J. Swanson, MD" BWH |

‘ THE UNIVERSITY OF TEXAS

MDAnderson
W€y Caneer Center

Making Cancer History”

Local recurrence=free survival

=T .
i
=
— =
o ]
= |
= —— = 15mm . T
won S — 11 = 15mm o L
- E—‘Iﬂmm 1 LILJ 1 1 L|_|.
— 1 = Gmm
oo
=]
w
=
| | | | | | 1
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Time, years

Mohiuddin k et al. J Thorac Cardiovasc Surg 2014;147:1169-77



The Impact of Margins on Outcomes After () comn
Wedge Resection for Stage I Non-Small Cell
Lung Cancer L__; "} oterifillbgal earkiving Cancer Action P

Andrea S. Wolf, MD, MPH, Scott J. Swanson, MD, Rowena Yip, MPH,

Bian Liu, PhD, Elizabeth S. Tarras, MST, David F. Yankelevitz, MD,

Claudia I. Henschke, PhD, MD, Emanuela Taioli, MD, PhD, and Raja M. Flores, MD,
for the I-ELCAP Investigators

Product-Limit Survival Estimates Product-Limit Survival Estimates
With Number of Subjects at Risk With Number of Subjects at Risk
1.0 [+ Censored 1.0 + Censored
0.8 0.8 -
= =
= - = -- t i
w 0.6 % 0.6 - + t t
g H——t——HH——+—— +— : =
a o
© ©
= ] =
s 04 S 044
= =
w w
0.2+ 0.2 - —t
0,
— 0,
- MD>9mm, 5YRFS=90% MD>11mm, 5Y0S=85%
AF R 0‘0 —
<=9 mm 91 56 36 16 3 o <=11 mm 104 68 44 18 3 o
>9mm 47 42 32 14 3 0 =11mm 34 30 24 12 3 0
T T T T T T
0 25 50 75 100 125 0 25 50 75 100 125
followup (months) followup (months)
B ‘ MarginRecurr <=9 mm >9mm B l MaTgiI:IVit;I <=11 mm >11mm ]

Walf AS et al Ann Thorac Surg 2017;104:1171
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Lung cancer suspected on thoracic CT

Clinical stage IA and 2cm or less in size, peripheral tumor

!

[ PDther than Radiologically defined non=invasive cancer ]
!

ICOGO2802/WIOGA60718 ] JCOG0804/WIOG4507L

Maximum consolidation

Ground-glass
opacity (GGO) -

4o > \\
£ )
L Consolid ation !

\ i i
e y
- i
S , s
Maximum tumor —_—

diameter (T)

consolidation /
tumor ratio (CTR) Non-invasive; ellglbl

)/WJJG‘ 5Jd <0.25 JCC\)EQEUQ/\JQ»G 50

MD > 2 Ocm or MD/TS> | MD > 0.5 cm

Adapted from Suzuki K et al. J Thorac Cardiovasc Surg 2019;158:895
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Actuarial survival rate

Setting NMU

1.0 -
Wedge
b
08 -
ON
Non-Wedge
06 —
04 —
02 p<0.033
00 -
1 | 1 1 ||
0 20 40 60 80 100
Months after resection
Number at nsk
0 368 320 230 115 28 1
1 256 234 140 55 19 3

Actuarial survival rate

Yasukawa et al. in vivo 34

Non-Wedge
02 -
p<0.001
0.0 -
1 I 1 I 1
0 20 40 60 80 100
Months after resection

Number at nsk
0 368 320 230 115 28 1
1 256 234 140 55 19 3

: 779-785 (2020)
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https://jp.freepik.com/premium-vector/samurai-sword_6696687.htm#tpage=1&query=samurai&position=35
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https://jp.freepik.com/premium-vector/samurai-sword_6696687.htm#tpage=1&query=samurai&position=35
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Circulating Tumor Cell (CTC)

e Tumor Cells from Tumor to Circulation
>Singular ; —iBME> R
>Clustered ; #FfctE > —iB
Surrogate marker of Clustered CTC |) CTC count, 2) apoptotic cells

Singular
@ » Apoptosis, Anoikis - »i
Cluster @.f..q
F N Suppression of Apoptosis, » QOB 4
\;§§ Anoikis .
= = = Metastasis

Sawabata N. Cancers 2020, 12(10), 3065; https://doi.org/10.3390/cancers12103065



CTCILE Y B tmove and stay ~

-~ il
Ma: Astrocyte

Singular

(-
Clust j ‘J‘.\ Mda: Alveolar
uster Mo
7% TC > U
e 4
Mdo: lymph

sinus M¢
me— N )‘/.‘/

>4

DTC: disseminated tumor cell
- ITC stays at some organ

|, ey 1EIR
2. Hses 5

S Wi Rs Ng -

4' %’ ';I:‘ EI’:‘I 7:': ?E i% Md: Osteocyte Md: Adrenal M¢




CTC clusters: REEFBRAAINDFBIRRL F1ETH5 LI H S

g XX

j : Platelet Leukocytes Tumor cells Pericytes
, - / =
‘ /
S / - \
\\ v 7 /’ P
<. CTC cluster _ i Fibroblasts = Endothelial ~ Plakoglobin + k14 +
Rl - cells Tumor cells  Tumor cells

CTC clusters are made of cancer cells (homotypic) as well as non-cancerous stromal or immune
cells bind through intracellular junctions (heterotypic). Non-cancerous cells include leucocytes,
fibroblasts, endothelial cells and platelets. It is thought that heterotypic clusters have an

increased survival advantage and immune evasion strategy by having immune cells integrated
into the cluster.

: Sayuri Herath , et al (2020): Expert Review of Molecular Diagnostics, DOI: 10.1080/14737159.2020.1846523
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TEC Tumor-associated Endothelial Cell TAM Tumor Associated Macrophage

ECM: keratin,
fibronectin
and-collagen

Cancer Associated Fibroblast
Tumour cell

TAN Tumor Associated Neutrophil Nature Reviews | Cancer

Chen, Z.et al. Nat Rev Cancer 14, 535-546 (2014).



Clustered CTC i ' W Y

e >
Epithelial Hybrid E/M  Mesenchymal
)
oEME/RIAEF/EBIEMSE o ¢ o
DhaEd5-1 ¥
 Hybrid E/M (High potential of cluster formation) '
* EMT circuit (TGF-B, wnt, NF-kB, miR34, miR200) j ;
« Lu M et al PNAS 110:18144, 2013 [orm f < J L c ;S;Egg':,if'
* Notch-Delta-Jagged signaling gD He aerres --+----J' {(J.:‘_)]
* Boareto M et al Journal of The Royal Society Interface, 2016;13:20151106 M)

* Hybrid cell lines: H1975 (Lung)
* Jolly M et al. Oncotarget 17;27067, 2015

TTF1(-)
| 4o TP63()

=N B

* High rate of mesenchymal gene expression

TGF-b

« Murlidhar V, et al Cancer Res. 2017;77:5194 SIS s “y°°me‘“}"a'ed i EA[‘,ZA
crc @ MM um e FA
e Stem cell like cluster & T5cT4  SOX2 NANOG ek IL-8
. , TFBSS CXCR4(CD18)
* Hypomethylation of OCT4, SOX2, NANOG Sigle @ _IMMI 1M MS4A1(CD20)
» Gkountela et al., 2019, Cell 176, 98-112 OSFs S0x2 NAnoo MEL-S
DNA Methylation Levels
° High mortilitv @ Hypomethylation @ Hypermethylation
* Clusters of circulating tumor cells traverse capillary-sized vessels —_—
* Au SM et al PNAS; 113: 4947 2016 Sl
.' 4 Capillary %'?;:r:

Metastasis

CTC-Cluster



2% : E(Zclustered CTCARER

Primary tumour

Plakoglobin-expressing
tumour cell

CTC

cluster GCTC

301

L]

Normalized metastatic
potential (fold change)
I
o

0 = : . MSIE 42
Single (TGs~ (TC-clusters Metastasis

Aceto N et al. Cell 2014; 158;2011 Bottos A et al. Nature 2014; 514: 309
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®
ScreenCell
\\_' QJ'@T.D Tumor cell
T e i
.'j'...'f.
Blood cell
H-E - Microscope
- 0. Y N |
o o ¢ ER Clustered CTC F;HI[A]F
. :.. - °°<?° £ 04 - o +|_+ C °* p-stage
. S IR e  Tumor vessel invasion
0.2 p=0.0017 ,
* Tumor size
"0 | | | - o CEA
0 1 2 3 4 :g :
N Mumber at risk YEAR ¢ Suvmax ,1 Irﬂ
2 S 77 68 47 22 0
hoe ¥ . . 7 6 5 2 0
[ - A S C 20 13 9 4 0

Sawabata, N. et al. Cluster circulating tumor cells in surgical cases of lung cancer.
Gen Thorac Cardiovasc Surg;68:975-983 2020
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p <0.01
p <0.01 N. S.
T ®
0 )
O Ppositives O Ppositives
B Negative B Negative
40 ]
60
> 30 7 )
2 N.S. g
: — 2
g £
£ 40
20
10 20 7
0o - | | | ] 0 -
Non-INV. Partially Totally AD Totally non-AD Not totally inv. Totally inv.

Sawabata, N.et al. in submission Lepidic (+) Lepidic (-)
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50
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2

. BY-H-ThH3

Non-INV. Partially
Sawabata, N.et al. in submission

Totally AD

Totally non-AD

20 7

p <0.01
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= ive

Not totally inv.
Lepidic (+)
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https://jp.freepik.com/premium-vector/samurai-sword_6696687.htm#tpage=1&query=samurai&position=35
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Sawabata, N.et al. Surgery today 2016;46:1402-1409.
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Cell count
Group | (C - Q)
30

1 Group III >0 ==
1} - & 20 \
m 15 —
n = B 7 10
% Group II 5 4=
2 .6 |
s Group I
z .4
=]
@ 2
E .
Group Il (S, N —> S, N)
U zf;
0 2 4 6 & 10 12 14 16 i
Patients at risk Months . -
Group I 6 6 5 5 3 2 2 0 0 0 —_—
Group 11 Q 8 8 8 7 5 5 0 0 Before After
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Sawabata, N.et al. Surgery today 2016;46:1402-1409.



Dose surgery cause CTC in any degree of tumor invasiveness?

Non- invasive Partially invasive Totally invasive

Carcinoma in situ Min-inv Ca Invasive Ca Invasive carcinoma without
with lepidic lesion

Invasive size >5mm

lepidic lesion
Invasive size =0

Invasive size < 5mm

T

Metastasis

Never Seldom Sometimes



Non- invasive; Single CTC post surgery

Stump smear

Just before Surg.
No CTC
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Sawabata, N.et al. (2016).Surgery today, 46(12), 1402-14009. . )



Partially invasive cancer; both single and clustered
CTC post surgery -
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Totally invasive cancer (adenocarcinoma); Loosely
clustering CTC post surgery

Just before Surg.
No CTC

, 2 At tumor resection
. Cluster CTC
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Sawabata, N.et al. (2016).Surgery today, 46(12), 1402-1409.



Totally invasive cancer; aggressive malighancy; tightly
clustering CTC post surgery

139

Stump smear
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Adapted from Watanabe et al. Anticancer Research 2020;40



2 months after surgery; bone metastasis

Pre operation 2Ms post operation->11Ms cancer death

H Hoshigaocka Medical Center
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Adapted from Watanabe et al. Anticancer Research 2020;40
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Patients with pulmonary nodule: clinical stage | or |l
if lung cancer
(n=147)

CTC validation just before operation
(n=147)

ScreenCell®

.—' Not lung cancer (n=15)

CTC validation just after tumor resection
(n=132)

» CTC detected
before surgery (n=51)

CTC not detected just before surgery

(n=81)
I
[ I ]
CTC not detected Only single CTC detected Cluster CTC detected
(n=58) (n=6) (n=17)
a b

10 = 1.0 A_EW

0.8 7 'LLI_L 0.8 t
%’0_6 1 '—\_\_ 206 7
2 . g
004 1 I 204

a0

020 p<0.01

27 p <0.05

0.0 7 | _‘N_SI_C ‘ | 0.0 7 ‘
0 1 2 3 4 5 0 1
Number at risk VEAR Number at risk
N 58 57 53 42 18 N 58 55
S 6 4 3 1 1 0 S 6 5
c 17 13 9 8 5 c 17 15

T
2 3

YEAR
42 21
3 2
13 12

poN

ooo

Blood cell
H-E = Microscope

PREVARENCE OF RECURRENCE

p <0.01 -

Total N S

Margin local 2 0 1
Local 7 3 0
m Distant 7 0 1
H No recurrence 65 55 4

Sawabata N et al J Thorac Dis 2020;12:4623-4632



e T, B% CTC 1X185%. JEIRETHIRE
CTC clusters (3BEDATHH

CIDesign A CKPos[EpCAMPos/CD453/DAPIPos
CTCs CTC clusters

.

» Prospective observational

Clinclusion criterion

A) Lung cancer

B) U.S. Preventive Services Task Force
recommends (grade B evidence): 55—
80 years, 230 pack-year smoking
history, current smokers or quit within
last 15 years.

C) Healthy controls were never-smoking
volunteers.

ClExclusion criterion
» Concurrent/past history of cancer

CICTC detection/isolation
» Size selection method

Manjunath Y, et al. Lung Cancer. 2019;134:147-150.



Cluster morphology —
& gene expression
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Kenny PA, et al. Mol Oncol. 2007;1:84-96.
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Clustered CTC: MPEEFII<E T3S EMEED FAEAF

ARTICLE

1. Clustered Circulating Tumor Cells in Lung Adenocarcinoma: Implications of Test Results of Continuous Variables.
e Watanabe T, et al. Anticancer Res. 2020;40:7089-7094.

2. Circulating tumor cells detected only after surgery for non-small cell lung cancer: is it a predictor of recurrence?
+ Sawabata N, et al. J Thorac Dis. 2020;12:4623-4632.

3. Cluster circulating tumor cells in surgical cases of lung cancer.
e Sawabata N, et al. Gen Thorac Cardiovasc Surg. 2020 Sep;68(9):975-983.

4, Poor Prognosis Indicated by Venous Circulating Tumor Cell Clusters in Early-Stage Lung Cancers.
e Murlidhar V, et al. Cancer Res. 2017 Sep 15;77(18):5194-5206

5. Perioperative circulating tumor cells in surgical patients with non-small cell lung cancer: does surgical manipulation dislodge cancer cells thus
allowing them to pass into the peripheral blood?

e Sawabata N, et al. Surg Today. 2016 Dec;46(12):1402-1409.

6. Prevalence and number of circulating tumour cells and microemboli at diagnosis of advanced NSCLC.
e Mascalchi M, et al. J Cancer Res Clin Oncol. 2016 Jan;142(1):195-200.

7. Novel approach for detection of isolated tumor cells in pulmonary vein using negative selection method: morphological classification and
clinical implications.
* Funaki, et al. Eur J Cardiothorac Surg. 2011 Aug;40(2):322-7.
8. Detection of circulating tumour cells with a hybrid (epithelial/mesenchymal) phenotype in patients with metastatic non-small cell lung cancer.

* Lecharpentier A, et al. BrJ Cancer. 2011 Oct 25;105(9):1338-41.

Post-operation; Pre-operation; Non-surgical cases
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OfRIE FHTEED 1< & 135 KA @R ARIZABAL(CTC)

NEE

« CTCHIH %

https://jp.freepik.com/premium-vector/samurai-sword_6696687.htm#tpage=1&query=samurai&position=35
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Huge cell in blood smears = CTC
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CTC: circulating tumor cell
Historical background

Free cancer cells in the blood

e« Sanson M. Faint remarkable de diatheses cancereuse. Gaz Med de
Paris;2:140 1834

+ “Seed and soil”

 Paget S. THE DISTRIBUTION OF SECONDARY GROWTHS IN CANCER OF THE
BREAST. The Lancet 133:571-573 1889

e Cancer infection

« Ryall C et al. The technique of cancer operations, with
reference to the danger of cancer infection. BMJ;2:1005-8 1908 .
e Jge

«CTC via cytology
« 1950’ s-1960° s
Stuart et al Arch of surg 1958
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OfRIE FHTEED 1< & 135 KA @R ARIZABAL(CTC)

NEE

« CTC%%9—%w b L7=Liquid biopsy

https://jp.freepik.com/premium-vector/samurai-sword_6696687.htm#tpage=1&query=samurai&position=35



Liquid biopsy of peripheral blood; for clustered CTC

Peripheral blood
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Pathological-molecular

Tumor cells (Cytology)

Antigen (Ag) (PD-1, PD-
L1, CTL-4, etc)

PCR (EGFR, ALK,
ROS], etc)

Tumor mutation burden:
TMB

Next reneration
sequencer NGS (Panel)

Cell culture/cell lines

B available in CTC alone




CTC as liquid biopsy using Brand-new filter

Pathological and molecular
biological diagnostics

Peripheral blood

miRNA

Very tight clust
ery tight cluster Tumor cells (Cyt0|08V>

Antigen (Ag) (PD-1, PD-
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Cell culture/cell lines

Lose cluster

°®
XY
®

-

Clustered

¥

Demonstrated in
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Lung cancer

PN T WY Future perspective outlook

natu re Measurements of the number of circulating tumour cells in the blood could help
oncologists to determine the best treatment for their patients with lung cancer

and |mpr0ve survwal times. By Benjamin Plackett

e el A\M\\\\ el ¢

Noriyoshi Sawabata, a thoracic
surgeon at Nara Medical University
in Kashihara, Japan, says the
mssemm o findings mean that

p omise itwon't Iung he Ing year: Real
he sults showed, unsurprisingly, t h might
higher level bothbe orean menreab cohorl

==z 2 CTC monitoring has a clinical future.

.mﬂc'ﬂp""i;mm"éfu"n"lmﬁ?g daag llCTC*ﬁEﬁ ‘\“% 0)$K|)ﬁ5'(¢ xd-’;'&j'
50T, CTUIREHSBEMICE S

2 ¥ 21D, he says. /

The porwes s prfadbs of
facal-recogmivon rechnologs wholed

CTCmonitoring has a clinical future. "I would
Ike to see CTC tests become routine as they
rrespond with patient outcome,” hesays. s

Ievﬂs con'espond with alower survival me. ur
jorlyoshi Sawabata, a thoracic surgeon at
:nMed ical Univi etsltylnl(:stlhan Japan,

b& mﬁm MW Lt '] Tallored treatments

v bhmmndwmoom | There s plenty of evidence that high levelsof  cal
CTCsInlungcancer are anaccurate predictor  For
of worse outcomes. “The essential question  with

Nature | Vol 587 | 19 November 2020 | S19
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