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Analysis of the new postoperative surveillance using ctDNA test for colorectal
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This study investigated whether a digital PCR (dPCR)-based circulating tumor

DNA (ctDNA) monitoring provides an alternate interval for computed tomography scanning (CTS) during
postoperative surveillance of colorectal cancer (CRC). Elevated ctDNA levels were observed in nine
of 10 clinical-relapse patients (11 of 13 events) with an average lead time from a ctDNA-positive
time-point to the clinical relapse of 191.9 days. Given periodic CTS surveillance with ctDNA, 218 of
382 (57.1%) CTSs were presumed to be unnecessary for the clinical relapse detection and a ctDNA
assay would still provide a lead time of 307 days. Our findings suggest that the ctDNA assay can
extend CTS intervals for relapse diagnosis during CRC postoperative surveillance.

CT Circulating tumor DNA




Stage 111 30.8 98%

5 5
intensive
less intensive CT (CEA, CA19-9)
3 6 intensive 2012
6 (intensive) 12 36 (less intensive) CT
CEA Stage I1/111 5
(Jorgenson PW, JAMA 2018) Stagel-I11
(Synder RA, JAMA 2018) less intensive
CT
DNA (Circulating tumor DNA:
ctDNA)
ctDNA
DNA
ctDNA (NGS) digital
PCR (dPCR)
digital PCR (dPCR) ctDNA
ctDNA
dPCR ctDNA
52 NGS
1 5
Probe/primer dPCR
CtDNA CT CT
cT CT
(delay
time) CtDNA (leading time)
CtDNA CT
CtDNA
1,503 (322-1,951) 867 timepoint  CtDNA 52
10 CtDNA
CtDNA

CtDNA



s -+ KRASCG35A & APCc.CO37T
w - APCcC2626T
< 1
>
E_ 001
3
0
T T T T T T T T T T T T T T T T T
588 § & 288 2 8 8 $8 5 8 B B 8
Days after surgery
CC16046
g 1004 -+ KRASCG35A - KRAS c.G35C
. : & PIK3CACA3140G = TP53¢.C844T
S 1=
4 )
50014
© .
o
4' T T T T T T { e 3 T T T T T T T T T T
© o~ 0N < - @ O ON ~ . © ~ - o @ © @ ©
a® & g3 g 2 5 E¥ &t & 8 ¢ 3 N85 88
Days after surgery Days after surgery
| ¢ Primary tumor resection « Time point of CT scan
CtDNA
CtDNA timepoint  CtDNA
CC16041 -o-TP53c.G524A -w DDR2 c.A442T CC16042 -o- TP53 c.G524A - KRAS C.G38A -+-PIK3CA c.G1633A - MPL c.G1367C

' Y \

100:

g complete S
£l 2o
<>< 1 S g
<
5 o1 8 o1
® 3
o 0
A Days after surgery
CC16003 -o- TP53¢.C586T CC16019 - BRAFCT1799A -m TP53c.G818A

' .

CtDNA VAF (%)

Days after surgery Days after surgery
CIC16030 -o- KRAS c.C437T - TP53c.C916T CC16011 -e- TP53c.G639A -8 KRASC.C36A
. e VY
;\of ‘i:— 10
g 3 o4
0
88 3
Days after surgery
CtDNA
CtDNA
52 CtDNA CtDNA
timepoint [4.0% (27/674) vs. 59.1% (114/193), P <0.0001, Fisher s exact
test] CtDNA leading time

197.1(0-376)



Stage

CC16031
C€C16006
cC16028 G-O-O—O0—0—0—O0—0——0—0 0

No relapse

ll'| cc16043 @-O-0C0—0-0-00—0—0—0—0—0—0 O—O0—0 *—@ *—e

=1

Il | cc16042 @ @O OO O—O—O0—O0—O0——0—0—0—O0—H—————0i & S SIES .S

Relapse

H

r T T T T T T T T T T T T T T T T T T 4
pre 100 200 300 400 SO0 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
Days after surgery

r T T T T T

~ Years aftre surgery

ctDNA-negative
ctDNA-positive

Primary tumor resection
Clinical relapse

Metastatic tumor resection
Cancer death

Non-cancer death
Secondary cancer

— s @ O

Adjuvant chemotherapy
B0 1stline chemotherapy
I 2nd line chemotherapy
I 3rd line chemotherapy

r CtDNA
CtDNA °

CT CtDNA
52 CT 382 3.3 /
CT 13 3.4% CT
CT 164 CT 7.9%
CtDNA 815 CtDNA
110/815 (13.5%) CT
P < 0.0001, Fisher' s exact test

cT
(P=0.03)
CtDNA

THHCTEIE : 3.3E)/4E BREIEZHIS

CT scan ( 382 _

(actually conducted)
13 P=0.03

CT scan ( 164 P <0.0001

(Once-a-year)

ctDNA test - 815 —

0 100 200 300 400 500 600 700 800 900

Number of times of examination

(Fisher’s exact test)

3.4%

7.9 %

13.5%

. CT CtDNA
CT CT
CtDNA CtDNA

CT CtDNA leading time
10 CT timepoint timepoint
timepoint CtDNA timepoint CT
Delay time 140.9 (0-279)
leading time 197.1 (0-376) CT

CT

CtDNA



CtDNA

CtDNA
CT

Iwaya T, Endo F, Takahashi F, Tokino T, Sasaki Y, Nishizuka SS. Frequent Tumor

Burden Monitoring of Esophageal Squamous Cell Carcinoma With Circulating Tumor DNA
Using Individually Designed Digital Polymerase Chain Reaction. Gastroenterology.

2021;160(1):463-465.¢€4.

Iwaya T, Nishizuka SS. Reply. Gastroenterology. 2021;161(1):367-368.

Yaegashi M, lIwaya T, Sasaki N, Fujita M, Ju Z, Siwak D, Hachiya T, Sato K, Endo

F, Kimura T, Otsuka K, Sugimoto R, Sugai T, Liotta L, Lu Y, Mills GB, Nakagawa H,

Nishizuka SS. Frequent post-operative monitoring of colorectal cancer using

individualised ctDNA validated by multiregional molecular profiling. Br J Cancer.

2021;124(9):1556-1565.

Sasaki N, Iwaya T, Chiba T, Fujita M, Ju Z, Endo F, Yaegashi M, Hachiya T, Sugimoto
R, Sugai T, Siwak DR, Liotta LA, Lu Y, Mills GB, Nakagawa H, Nishizuka SS. Analysis
of mutational and proteomic heterogeneity of gastric cancer suggests an effective
pipeline to monitor post-treatment tumor burden using circulating tumor DNA. PLoS
One. 2020 Oct 7;15(10):e0239966.

Fujisawa R, lwaya T, Endo F, ldogawa M, Sasaki N, Hiraki H, Tange S, Hirano T,

Koizumi Y, Abe M, Takahashi T, Yaegashi M, Akiyama Y, Masuda M, Sasaki A, Takahashi

F, Sasaki Y, Tokino T, Nishizuka SS. Early dynamics of circulating tumor DNA
predict chemotherapy responses for patients with esophageal cancer. Carcinogenesis.
2021;42(10):1239-1249.



Yaegashi Mizunori Iwaya Takeshi Sasaki Noriyuki Fujita Masashi Ju Zhenlin Siwak Doris 124
Hachiya Tsuyoshi Sato Kei Endo Fumitaka Kimura Toshimoto Otsuka Koki Sugimoto Ryo Sugai
Tamotsu Liotta Lance Lu Yiling Mills Gordon B. Nakagawa Hidewaki Nishizuka Satoshi S.

Frequent post-operative monitoring of colorectal cancer using individualised ctDNA validated by 2021
multiregional molecular profiling

British Journal of Cancer 1556 1565

DOl
10.1038/s41416-021-01266-4

3 1 0
Circulating Tumor DNA CT
2022
- S -
26
2021
75

2021




2021

1v-1

FEEA

2021

2021

SDJ

2021

Step




(Nishizuka Satoshi)

(50453311) (31201)
(lwaya Takeshi)
(70405801) (31201)




