World Journe

World ] Gastroenterol 2021 July 7; 27(25): 3693

Baishideng Publishing Group Inc



World Journal of
Gastroenterology

Contents Weekly Volume 27 Number 25 July 7, 2021

OPINION REVIEW
3693  Approach to medical therapy in perianal Crohn’s disease
Vasudevan A, Bruining DH, Loftus EV Jr, Faubion W, Ehman EC, Raffals L

REVIEW
3705  Incorporating mucosal-associated invariant T cells into the pathogenesis of chronic liver disease

Czaja AJ

3734  Artificial intelligence in small intestinal diseases: Application and prospects
Yang Y, Li YX, Yao RQ, Du XH, Ren C

3748  Impact of the COVID-19 pandemic on inflammatory bowel disease patients: A review of the current
evidence

Kumric M, Ticinovic Kurir T, Martinovic D, Zivkovic PM, Bozic J

3762 Management of hepatitis B virus infection in patients with inflammatory bowel disease under
immunosuppressive treatment

Axiaris G, Zampeli E, Michopoulos S, Bamias G

MINIREVIEWS
3780  Worldwide management of hepatocellular carcinoma during the COVID-19 pandemic

Inchingolo R, Acquafredda F, Tedeschi M, Laera L, Surico G, Surgo A, Fiorentino A, Spiliopoulos S, de’Angelis N, Memeo
R
3790  Human immune repertoire in hepatitis B virus infection

Zhan Q, Xu JH, Yu YY, Lo KK E, Felicianna, El-Nezami H, Zeng Z

3802  Emerging applications of radiomics in rectal cancer: State of the art and future perspectives

Hou M, Sun JH

3815  Advances in paediatric nonalcoholic fatty liver disease: Role of lipidomics
Di Sessa A, Riccio S, Pirozzi E, Verde M, Passaro AP, Umano GR, Guarino S, Miraglia del Giudice E, Marzuillo P

3825  Autoimmune pancreatitis and pancreatic cancer: Epidemiological aspects and immunological
considerations

Poddighe D

3837 Gut microbiota in obesity
Liu BN, Liu XT, Liang ZH, Wang JH

WJG | https://www.wjgnet.com I July7,2021 | Volume?27 | Issue25 |

Jaishideng®



World Journal of Gastroenterology

Contents
Weekly Volume 27 Number 25 July 7, 2021

ORIGINAL ARTICLE
Basic Study

3851  Zinc oxide nanoparticles reduce the chemoresistance of gastric cancer by inhibiting autophagy

Miao YH, Mao LP, Cai XJ, Mo XY, Zhu QQ, Yang FT, Wang MH

3863 PPARGCIA rs8192678 G>A polymorphism affects the severity of hepatic histological features and
nonalcoholic steatohepatitis in patients with nonalcoholic fatty liver disease

Zhang RN, Shen F, Pan Q, Cao HX, Chen GY, Fan JG

Retrospective Cohort Study

3877  Does endoscopic intervention prevent subsequent gastrointestinal bleeding in patients with left ventricular
assist devices? A retrospective study

Palchaudhuri S, Dhawan I, Parsikia A, Birati EY, Wald J, Siddique SM, Fisher LR

Retrospective Study

3888  Diverse expression patterns of mucin 2 in colorectal cancer indicates its mechanism related to the intestinal
mucosal barrier

Gan GL, Wu HT, Chen WJ, Li CL, Ye QQ, Zheng YF, Liu J
3901  Clinical characteristics of patients in their forties who underwent surgical resection for colorectal cancer in
Korea

Lee CS, Baek SJ, Kwak JM, Kim J, Kim SH

Observational Study
3913  Effect of gastric microbiota on quadruple Helicobacter pylori eradication therapy containing bismuth

Niu ZY, Li SZ, Shi YY, Xue Y

META-ANALYSIS

3925  Endoscopic submucosal dissection vs endoscopic mucosal resection for colorectal polyps: A meta-analysis
and meta-regression with single arm analysis

Lim XC, Nistala KRY, Ng CH, Lin S§Y, Tan DJH, Ho KY, Chong CS, Muthiah M

CASE REPORT

3940  Gastric schwannoma treated by endoscopic full-thickness resection and endoscopic purse-string suture: A
case report

Lu ZY, Zhao DY

LETTER TO THE EDITOR
3948  Gastrointestinal cytomegalovirus disease secondary to measles in an immunocompetent infant

Hung CM, Lee PH, Lee HM, Chiu CC

Bishidengs WIG | https://www.wjgnet.com I July 7,2021 | Volume?27 | Issue25 |



World Journal of Gastroenterology

Contents
Weekly Volume 27 Number 25 July 7, 2021

ABOUT COVER

Editorial Board Member of World Journal of Gastroenterology, Paola De Nardi, MD, FASCRS, Doctor, Surgeon,
Surgical Oncologist, Division of Gastrointestinal Surgery, IRCCS San Raffaele Scientific Institute, via Olgettina 60,
Milan 20132, Italy. denardi.paola@hsr.it

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJ]G, World | Gastroenterol) is to provide scholars and readers
from various fields of gastroenterology and hepatology with a platform to publish high-quality basic and clinical
research articles and communicate their research findings online. WJG mainly publishes articles reporting research
results and findings obtained in the field of gastroenterology and hepatology and covering a wide range of topics
including gastroenterology, hepatology, gastrointestinal endoscopy, gastrointestinal surgery, gastrointestinal
oncology, and pediatric gastroenterology.

INDEXING/ABSTRACTING

The WJG is now indexed in Current Contents®/Clinical Medicine, Science Citation Index Expanded (also known as
SciSearch®), Journal Citation Reports®, Index Medicus, MEDLINE, PubMed, PubMed Central, and Scopus. The 2021
edition of Journal Citation Report® cites the 2020 impact factor (IF) for WJG as 5.742; Journal Citation Indicator: 0.79;
IF without journal self cites: 5.590; 5-year IF: 5.044; Ranking: 28 among 92 journals in gastroenterology and
hepatology; and Quartile category: Q2. The WJG’s CiteScore for 2020 is 6.9 and Scopus CiteScore rank 2020:
Gastroenterology is 19/136.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Ying-Y7 Yuan; Production Department Director: Xiang Ii; Editorial Office Director: Ze-Mao Gong.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastroenterology https:/ /www.wijgnet.com/bpg/getinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS
ISSN 1007-9327 (print) ISSN 2219-2840 (online) https:/ /www.wjgnet.com/bpg/Gerlnfo/287
LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH
October 1, 1995 https:/ /www.wijgnet.com/bpg/gerinfo/240
FREQUENCY PUBLICATION ETHICS

Weekly https://www.wjgnet.com/bpg/Gerlnfo/288
EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Andrzej S Tarnawski, Subrata Ghosh https:/ /www.wijgnet.com/bpg/gerinfo/208
EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

http:/ /www.wjgnet.com/1007-9327/editorialboard.htm https:/ /www.wjgnet.com/bpg/gerinfo/242
PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS
July 7, 2021 https:/ /www.wignet.com/bpg/Gerlnfo/239
COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https:/ /www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wijgnet.com https://www.wjgnet.com

JBaishideng®

WIJG | https://www.wjgnet.com 111 July 7,2021 | Volume?27 | Issue25 |


https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
http://www.wjgnet.com/1007-9327/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com

Submit a Manuscript: https:/ /www.f6publishing.com

DOI: 10.3748 / wjg.v27.i25.3901

World Journal of
Gastroenterology

World | Gastroenterol 2021 July 7; 27(25): 3901-3912

ISSN 1007-9327 (print) ISSN 2219-2840 (online)

Retrospective Study

ORIGINAL ARTICLE

Clinical characteristics of patients in their forties who underwent
surgical resection for colorectal cancer in Korea

Chang Sin Lee, Se-Jin Baek, Jung-Myun Kwak, Jin Kim, Seon-Hahn Kim

ORCID number: Chang Sin Lee 0000-
0002-4640-1753; Se-Jin Baek 0000-
0002-3185-8777; Jung-Myun Kwak
0000-0002-2181-4279; Jin Kim 0000-
0001-6479-9673; Seon-Hahn Kim
0000-0002-4526-5147.

Author contributions: Lee CS
curated data and wrote this
manuscript; Kwak JM, Kim J and
Kim SH reviewed the paper; Baek
SJ mainly provided the main

conceptualization.

Institutional review board
statement: This study was
approved by the Institutional
Review Board of Korea University
Anam Hospital (No. 2020AN0309).

Informed consent statement: All
participants provided informed

consent.

Conflict-of-interest statement:
There are no conflicts of interest.

Data sharing statement: No
additional data are available.

Open-Access: This article is an
open-access article that was
selected by an in-house editor and
fully peer-reviewed by external
reviewers. It is distributed in
accordance with the Creative
Commons Attribution
NonCommercial (CC BY-NC 4.0)
license, which permits others to

Jaishideng®

WJG | https://www.wjgnet.com

Chang Sin Lee, Se-Jin Baek, Jung-Myun Kwak, Jin Kim, Seon-Hahn Kim, Department of Surgery,
Korea University College of Medicine, Seoul 02841, South Korea

Corresponding author: Se-Jin Baek, MD, PhD, Department of Surgery, Korea University
College of Medicine, Goryeodae-ro 73, Seongbuk-gu, Seoul 02841, South Korea.

xezin@korea.ac.kr

Abstract

BACKGROUND
The proportion of young patients with colorectal cancer (CRC), especially in their
40s, is increasing worldwide.

AIM
To confirm the clinical characteristics of such patients, we planned a study
comparing them to patients in their 30s and 50s.

METHODS

Patients undergoing primary resection for CRC, patients in their 30s, 40s and 50s
were included in the study. Patient and tumor characteristics, and perioperative
and oncologic outcomes were compared.

RESULTS

Most clinical characteristics of 451 (10.5%) patients in their 40s were more similar
to those of patients in their 30s than those in their 50s. On pathology data, there
were more metastatic lesions (30s vs 40s vs 50s; 17.5% vs 21.1% vs 14.9%, P = 0.012)
in patients in their 40s. There was a trend toward less frequent K-ras mutations
among patients in their 40s (48.5% vs 33.3% vs 44.5%, P = 0.064). The proportion of
patients receiving postoperative chemotherapy was also significantly greater
among patients in their 40s (58.3% vs 63.9% vs 56.3%, P = 0.032). Five-year overall
survival (OS) and disease-free survival (DFS) did not differ between the three
groups (5-year OS, 92.2% vs 89.8% vs 92.2%, P = 0.804; 5-year total DFS, 98.6% vs
95.7% vs 96.1%, P = 0.754; 5-year local DFS, 98.6% vs 94.3% vs 94.9%, P = 0.579; 5-
year systemic DFS, 86.4% vs 87.9 % vs 86.4%, P = 0.908).

CONCLUSION

Patients with CRC in their 40s showed significantly more numerous metastatic
lesions. The oncologic outcome of stage 1-3 patients in their 40s was not inferior
compared to that of those in their 30s and 50s.
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Peer-review started: February 5, Because colorectal cancer (CRC) is the third most common cancer in the world and the
2021 second most common cancer in Korea, it is a health-sociologically important cancer.
First decision: March 14, 2021 The epidemiology of CRC (incidence, age distribution of CRC, efc.) varies greatly

among different countries and races. In Korea, the proportion of CRC patients under
the age of 50 is among the highest in the world. Based on the annual report of cancer
Acc-:eptt.ad: May 21,2021 statistics in Korea, of the 25881 patients diagnosed with newly developed CRC in 2019,
Article in press: May 21, 2021 about 10% were patients under 50[1]. Not only is the proportion of young patients
Published online: July 7, 2021 high in Korea, but the rate of increase is also very rapid both in Korea and worldwide
[2-7]. In the United States, data gathered over the past 40 years confirms the
proportion of young CRC patients has increased gradually, mainly among patients in

Revised: March 27, 2021

P-Reviewer: Sahin Y

S-Editor: Wang JL their 40s, and especially among African-American and Hispanic patients[8,9]. A
L-Editor: A previous study explained that the recent increase in young colorectal cancer patients is
P-Editor: Ma YJ related with changes to Western style diet, in lifestyle, and an increase in environ-

mental carcinogens[10].

Amid the global trend of increasing proportion and importance of young patients
with CRC, clinical characterization of CRC patients in their 40s is somewhat unique.
Patients with colorectal cancer in their 40s have the potential for both late-onset
hereditary CRC and early-onset sporadic CRC. Patients in their 40s have lived long
enough to be exposed to environmental carcinogens and they are in the age group
where sporadic CRC can develop. However, the possibility of hereditary CRC cannot
be excluded in this group, as it is relatively young compared to the average age of
CRC. In hereditary CRC, genetic counseling, including somatic mutation testing, is
important. However, in countries with many young CRC patients, such as Korea,
genetic counseling for all patients in their 40s is not available and is not cost effective.
In addition, there are secondary problems that are sometimes overlooked even in
patients who need to be examined genetic testing[11].

Whatever the cause, the recent rapid increase in number of young CRC patients is a
socially important issue. In particular, young people have an important socioeconomic
role, so the increase in young CRC patients is directly linked to socioeconomic
problems. Therefore, it is very important to understand and actively manage the
characteristics of these patients. However, few studies have analyzed the character-
istics of patients with CRC in their forties[12-14]. Therefore, we planned to determine
the proportion of patients in their 40s with CRC and to identify their clinical character-
istics, especially compared with those in their 30s and 50s, and to develop a manage-
ment plan accordingly.
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MATERIALS AND METHODS

Patients and study design

Among the 4326 patients with CRC who underwent primary resection in our hospital
from September 2006 to July 2019, patients in their 30s, 40s, and 50s were included in
the study. Only primary pathologically confirmed adenocarcinomas located in the area
from the appendix to the rectum were included in the study. Patients who had only
diversion without resection, or who had recurrent cancer or metastases of other
cancers were excluded from the study. This study was approved by the Institutional
Review Board of Korea University Anam Hospital (No. 2020AN0309) and all
participants provided informed consent.

Surgical data processing

In this study, cancers of the appendix, cecum, and ascending, hepatic flexure, and
transverse colon were classified as right-sided colon cancer, while cancers of the
splenic flexure, descending, and sigmoid colon were classified as left-sided colon
cancer, and cancers of the rectosigmoid colon were classified as rectal cancer. In our
institution, most surgeries have been performed minimally invasively since 2006. In
addition, D3 Lymphadenectomy is routinely performed in radical operations for all
CRCs. The types of surgical procedure were so diverse that they were classified into
lesional radical operations (including complete mesocolic excision or total mesorectal
excision), total surgery (total abdominal colectomy or total proctocolectomy), and
limited surgery. In rare cases, two or more segmental colectomies were performed
simultaneously.

Perioperative management and surveillance

Our institution conducts perioperative evaluation and treatment based on the National
Comprehensive Cancer Network guidelines. All patients with colon cancer had been
evaluated preoperatively by physical examination, total colonoscopy, abdominopelvic
computed tomography (CT), chest CT, and routine laboratory testing, which included
tests for tumor markers. If necessary, additional tests, such as rectal magnetic
resonance imaging (MRI), liver MRI, and positron emission tomography-CT, were
performed. If necessary, stent insertion or neoadjuvant chemotherapy or radiotherapy
were performed before surgery. When surgery was performed in an emergency,
studies that were not evaluated before surgery were performed as soon as possible
after surgery. If there were no problems after surgery, water intake was allowed the
day after surgery and a soft diet started on the second day after surgery. After surgery,
adjuvant treatment was performed as appropriate considering the stage of cancer, the
patient's age, general condition, and socioeconomic status. After adjuvant treatment,
follow-up examinations were carried out at 3-mo intervals during the first 2 years
postoperatively, at 6-mo intervals until 5 years after surgery, and then annually if there
was no evidence of recurrence.

Statistical analysis

Patients were divided into three groups comprising patients in their 30s, 40s, or 50s to
compare patient and tumor characteristics, perioperative data, and oncologic
outcomes. Descriptive results were presented as the mean or median for continuous
outcomes and as frequency or percentage for categorical outcomes. For comparison
between two groups, Student's t-tests were used to compare continuous variables, and
the y? test or Fisher's exact test was applied for categorical variables. ANOVA was
used to compare the three groups. Five-year overall survival (OS) and disease-free
survival (DFS) were analyzed using the Kaplan-Meier method. Statistical analyses was
performed using SPSS® version 22.0 (IBM, Armonk, NY, United States). A P value <
0.05 was considered statistically significant.

RESULTS

Of the 4326 patients included in the study, 120 were in their 30s (2.8%), 451 were in
their 40s (10.5%), and 1044 were in their 50s (24.4%). The proportion of patients in their
40s did not significantly increase or decrease over time (Figure 1). Compared to those
in their 30s and 40s, the proportion of men among patients in their 50s was greater
(55.0% vs 56.8% vs 65.7%, P = 0.001) (Table 1). There were significant co-morbidities
among patients in their 50s, especially cardiovascular diseases (2.5% vs 11.8% vs 29.8%,
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Table 1 Patient characteristics

30s (n=120) 40s (n = 451) 50s (n = 1044) P value' P value? P value® P value*
Sex, male (%) 55.0 56.8 65.7 0.730 0.001 0.020 0.001
Co-morbidity (%) 28.3 373 529 0.070 <0.001 <0.001 <0.001
Endocrine 3.3 9.5 14.3 0.028 0.012 0.001 <0.001
CVD 25 11.8 29.8 0.002 <0.001 <0.001 <0.001
Pulmonary 5.8 3.5 6.3 0.259 0.031 0.835 0.096
Other 20.8 211 20.6 0.956 0.837 0.951 0.979
ASA score (%) 0.079 <0.001 <0.001 <0.001
1 47.5 40.8 30.4
2 50.8 56.3 66.3
3 0 2.0 24
4 0 0.2 0.1
5 0 0 0.1
Unknown 0.8 0.7 0.8
BMI, mean (kg/m?) 23.2 23.3 23.7 0.899 0.023 0.143 0.049
Tumor location (%) 0.975 0.061 0.268 0.126
Right-sided colon 20.0 16.0 20.9
Left-sided colon 21.7 29.0 27.7
Rectum 55.8 53.4 50.0
Multiple 2.5 1.6 15
CEA, median (ng/mL) 18 25 21 0.497 0.615 0.190 0.462
CA, median 19-9 (IU/mL) 11.1 12.6 11.3 0.215 0.527 0.887 0.781
Neoadjuvant treatment (%) 26.7 255 1518 0.795 <0.001 0.002 <0.001
Preoperative complication (%) 14.2 17.3 12.9 0.678 0.910 0.637 0.883
Treatment 33 7.8 5.8 0.378 0.327 0.706 0.517
130s s 40s.
240s vs 50s.
%305 vs 50s.

#30s vs 40s vs 50s. CVD: Cardiovascular disease; ASA: American Society of Anesthesiologists; BMI: Body mass index; CEA: Carcinoembryonic antigen.
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P <0.001), and endocrine disorders, including diabetes mellitus (3.3% vs 9.5% vs 14.3%,
P < 0.001), and the American Society of Anesthesiologists score was also high (P <
0.001). Body mass index was also greater among patients in their 50s (23.2 vs 23.3 vs
23.7 kg/m?, P = 0.049). Tumor location, preoperative carcinoembryonic antigen,
carbohydrate antigen 19-9 Level, preoperative complications and treatment did not
differ between the three groups, but more neoadjuvant treatments were performed in
patients in their 30s and 40s (26.7% vs 25.5% vs 15.3%, P < 0.001).

The rate of emergency surgery tended to be higher in the younger age group, but
the difference was not statistically significant (5.0% vs 2.4% vs 1.8%, P = 0.077; Table 2).
Patients in their 50s had fewer open surgeries and more minimally invasive surgery
than those in their 30s or 40s (P = 0.043). Operative procedures, placement of
permanent colostomy, operation time, and estimated blood loss were similar in the
three groups, but the combined operation rate was greater among patients in their 30s
and 40s than those in their 50s (15.0% vs 15.7% vs 10.7%, P = 0.021). Postoperative
pathology outcomes did not differ between the three groups in terms of T stage, N
stage, number of positive lymph nodes (LNs), tumor size, proximal resection margin,
distal resection margin, and circumferential resection margin, but the number of LNs
retrieved from patients in their 30s was greater than from patients in their 40s or 50s
(34 vs 29 vs 27, P < 0.001) (Table 3). Patients in their 40s, unlike other groups, had many
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Table 2 Operative data

30s (n=120) 40s(n=451) 50s(n=1044) P value' P value? P value® P value*

Emergency (%) 5.0 24 1.8 0.143 0.434 0.023 0.077
Operation type (%) 0.931 0.023 0.155 0.043
Laparoscopy 55.8 59.2 70.1

Robot 35.8 312 21.6

Open 5.8 6.2 4.0

Conversion 17 15 20

Transanal 0.8 1.8 22

Operation procedure (%) 0.847 0.914 0.897 0.983
Lesional (CME, TME) 93.3 95.6 96.1

Total (TAC, TPC) 5.0 18 11

Multiple 0 0.7 0.3

Limited (Segmental, TAE, 17 2.0 26

TAMIS)

Combined operation (%) 15 15.7 10.7 0.835 0.008 0.172 0.021
Permanent colostomy (%) 3.3 49 3. 0.472 0.085 0.872 0.222
Operative time, median (min) 200 205 190 0.476 0.026 0.571 0.078
EBL, mean (mL) 69.4 92.9 100.0 0.331 0.685 0.316 0.555
130s s 40s.

240s s 50s.

%30s vs 50s.

430s vs 40s vs 50s. CME: Complete mesocolic excision; TME: Total mesorectal excision; TAC: Total abdominal colectomy; TPC: Total proctocolectomy; TAE:

Transanal excision; TAMIS: Transanal minimally invasive surgery; EBL: Estimated blood loss.

Jaishideng®

metastatic lesions (17.5% vs 21.1% vs 14.9%, P = 0.012), and the TNM stage was high (P
= 0.002). Tumor differentiation and venous/lymphatic invasion were not different
among the three groups, and there were no significant differences in immunohisto-
chemistry (IHC) or molecular pathology test results. In the younger age group,
mucinous type cancers, perineural invasion, and BRAF positivity were more frequent,
but these findings were not statistically significant (7.5% vs 5.1% vs 4.7%, P = 0.347;
13.3% v5 9.5% vs 7.9%, P = 0.094; 15.8% vs 4.8% vs 3.9%, P = 0.076). Similarly, a greater
proportion of microsatellite instability (MSI)-high (H) was found in the younger age
group (16.7% vs 9.0% vs 3.7%, P = 0.046). while K-ras mutation was detected less
frequently in patients in their 40s (48.5% vs 33.3% vs 44.5%, P = 0.076).

The postoperative course was generally similar among the three groups, and there
were no differences in postoperative complications or length of stay. However, the
enforcement rate of postoperative chemotherapy was significantly greater in the
patients in their 40s (58.3% vs 63.9% vs 56.3%, P = 0.032) (Table 4). When comparing
survival after excluding stage 4 patients, 5-year overall survival was 92.2% among
patients in their 30s, 89.8% among patients in their 40s, and 92.2% among patients in
their 50s, and there were no differences between the three groups (P = 0.804)
(Figure 2). There were also no differences in 5-year disease-free survival between the
three groups (total, 98.6% vs 95.7% vs 96.1%, P = 0.754; local, 98.6% vs 94.3% vs 94.9%, P
= (0.579; systemic, 86.4% vs 87.9% vs 86.4%, P = 0.908).

DISCUSSION

In our study, there were relatively fewer K-ras mutations in CRC samples obtained
from patients in their 40s than in those of the other age groups. Patients in their 40s
had aggressive CRC at a high stage and were administered active perioperative
treatment. As a result, the oncologic outcome of patients in their 40s excluding stage 4
patients was not worse than that of those in their 30s and 50s.
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Table 3 Pathology data

30s (n=120) 40s (n=451) 50s (n=1044) P value' P value? P value® P value*

pT (%) 0.251 0.986 0.214 0.446
Tis 6.7 5.8) 81
TO 5.0 4.0 4.0
T1 9.2 6.4 10.8
T2 125 12.0 13.6
T3 55.0 62.5 54.8
T4 11.7 9.3 8.3
Unknown 0 0 0.3
PN (%) 0.419 0.289 0.831 0.521
NO 56.7 50.8 57.2
N1 24.2 28.2 253
N2 16.7 17.7 14.1
Unknown 2.5 3.3 3.4
Positive LN, mean (1) 1.9 1.8 1.8 0.709 0.960 0.803 0.958
Retrieved LN, mean (1) 34 29 27 0.030 0.015 <0.001 <0.001
M (%) 0.438 0.003 0.386 0.012
MO 81.7 783 84.8
M1 175 21.1 14.9
Unknown 0.8 0.7 0.3
Stage (%) 0.138 <0.001 0.613 0.002
0 11.7 8.6 11.3
1 158 13.1 18.6
2 28.3 27.1 25.7
3 26.7 293 28.3
4 17 21.1 14.8
Unknown 0 0.9 13
Tumor size, mean (cm) 49 47 43 0.797 0.079 0.207 0.125
PRM, mean (cm) 19.2 16.6 16.3 0.044 0.699 0.395 0.530
DRM, mean (cm) 6.7 6.0 6.8 0.431 0.205 0.690 0.412
CRM, mean (cm) 0.6 0.7 0.7 0.856 0.834 0.681 0.927
Differentiation (%) 0.279 0.670 0.155 0.347
Well 245 1725 18.6
Moderate 56.7 68.3 67.0
Poor 5.0 29 24
Mucinous 7.5 5.1 47
Signet ring cell 0.8 0 0.3
Etc. 0.8 0 0.1
Unknown 6.7 6.2 6.9
Venous invasion (%) 8.3 5.1 49 0.159 0.893 0.101 0.254
Lymphatic invasion (%) 20.0 183 16.8 0.194 0.432 0.365 0.415
Perineural invasion (%) 13.3 95 V29, 0.199 0.297 0.036 0.094
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EGFR 53/63 (84.1) 210/274 (76.6) 506/673 (75.2) 0.197 0.636 0.113 0.275
CDX-2 23/24 (95.8) 84/87 (96.6) 236/239 (98.7) 0.869 0.194 0.268 0.338
P53 50/52 (96.2) 217/223 (97.3) 549/572 (96.0) 0.657 0.369 0.951 0.668
MLH-1 31/33 (93.9) 162/165 (98.2) 398/407 (97.8) 0.158 0.767 0.174 0.326
MSH-2 33/33 (100) 165/165 (100) 403/408 (98.8) - 0.154 0.524 0.295
MSH-6 24 /24 (100) 118/120 (98.3) 292/295 (98.9) 0.528 0.583 0.621 0.738
PMS-2 19/20 (95) 97/100 (97) 240/249 (96.4) 0.652 0.777 0.754 0.899
BRAF 3/19 (15.8) 3/63 (4.8) 7/180 (3.9) 0.108 0.765 0.024 0.076
Molecular test (% wild-
type)
K-ras 17/33 (51.5) 92/138 (66.7) 152/274 (55.5) 0.105 0.029 0.667 0.064
N-ras 20/21 (95.2) 90/95 (94.7) 193/200 (96.5) 0.926 0.475 0.770 0.768
Braf 12/12 (100) 51/53 (96.2) 93/97 (95.9) 0.502 0.917 0.478 0.778
MSI
MSS 14/18 (77.8) 59/67 (88.1) 142/163 (87.1) 0.271 0.846 0.278 0.506
MSI-L 1/18 (5.6) 2/67 (3.0) 15/163 (9.2) 0.605 0.102 0.607 0.248
MSI-H 3/18 (16.7) 6/67 (9.0) 6/163 (3.7) 0.351 0.103 0.016 0.046
1305 vs 40s.
2405 vs 50s.
330s vs 50s.

#30s vs 40s vs 50s. LN: Lymph node; PRM: Proximal resection margin; DRM: Distal resection margin; CRM: Circumferential resection margin; THC:

Immunohistochemistry; EGFR: Epidermal growth factor receptor; MSI: Microsatellite instability.
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CRC in patients in their 40s may represent either late onset hereditary cancer or
early onset sporadic cancer. While genetic factors are the major cause of CRC in
patients under the age of 40, patients in their 40s have had relatively long periods of
exposure to environmental factors, so the importance of environmental factors is
relatively high. Therefore, the 40s are considered to be the age at which sporadic
cancer, which occurs mainly in people over 50, begins. The distinction between
hereditary and sporadic CRC has clinical significance in determining the scope of
surgery, surveillance, and prevention of cancer occurrence in the family in advance
[15]. Representative hereditary CRCs include familial adenomatous polyposis (FAP)
and hereditary nonpolyposis CRC (HNPCC), which are characterized by onset at a
young age, frequent synchronous and metachronous colorectal malignancies, and
multiple extracolonic malignancies. The most important diagnostic criterion for
hereditary CRC is the age of the patient; however, the appropriate cutoff age is
unclear, given HNPCC (also called Lynch syndrome) typically occurs later than FAP,
and it can therefore be difficult to identify sporadic CRC that developed early based
only upon the patient’s age. The Amsterdam criteria or Bethesda guidelines
recommend that HNPCC be suspected if the patient is 50 years old or younger and has
some other manifestations. However, in a country such as Korea with a large
proportion of CRC patients of relatively young age, especially those in their 40s, it may
be not available to conduct genetic studies in all patients in their 40s with CRC. On the
other hand, if hereditary CRC is not identified where present in these patients, they
may miss the additional therapeutic benefits from genetic counseling.

It should be noted that, in recent years, the age of onset of CRC is not only gradually
decreasing in Korea, but also worldwide. In statistical analyses based on SEER data,
Siegel et al[2] reported that colon cancer incidence rates increased by 1.0% to 2.4%
annually since the mid-1980s in patients aged 20 to 39 years and by 0.5% to 1.3% since
the mid-1990s in patients aged 40 to 54 years. Similar trends have also been identified
in other countries such as Canada and Australia, and because of this, in 2018 the
American Cancer Society recommended that the screening age for CRC be lowered
from 50 to 45 years[16]. Thus, the dilemma regarding how to appropriately manage
CRC patients in their 40s identified in Korea may be occurring in other countries. In
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Table 4 Postoperative data

30s (n=120) 40s (n=451) 50s(n=1044) Pvalue' Pvalue’ Pvalue’® P value
Gas, median (d) 2 2 2 0.217 0.261 0.408 0.322
Stool, median (d) 2 2 3 0.995 0.002 0.071 0.004
Feed, median (d) 2 2 2 0.569 0.655 0.736 0.827
Postoperative hospital stays, median (d) 8 8 8 0.545 0.748 0.656 0.834
Postoperative complication (%) 27.5 25.9 23.1 0.731 0.235 0.281 0.339
Leakage 5.0 6.0 6.6 0.681 0.652 0.497 0.747
Intraabdominal abscess 3.3 24 1.6 0.587 0.289 0.184 0.319
Wound infection 25 13 12 0.361 0.893 0.264 0.532
Ileus 11.7 10.4 8.4 0.695 0.218 0.235 0.299
Bleeding 25 0.7 1.0 0.080 0.576 0.128 0.194
Stoma related 0 0.4 0.2 0.466 0.387 0.632 0.569
Pulmonary 0.8 11 0.9 0.793 0.650 0.974 0.896
Cardiovascular 0 0 0.2 - 0.353 0.632 0.579
Nephrology 0 0.4 0.2 0.466 0.387 0.632 0.569
Voiding 0.8 04 0.8 0.600 0.482 0.937 0.768
Chyle a3 3.8 4.0 0.822 0.817 0.714 0.921
Other 33 2.4 24 0.587 0.959 0.533 0.821
Reoperation (%) 17 2.4 3.6 0.615 0.232 0.262 0.297
Postoperative mortality (%) 0 0.4 0.3 0.466 0.632 0.557 0.722
Adjuvant treatment (%) 60.8 66.3 58.1 0.370 0.002 0.389 0.007
Chemotherapy 58.3 63.9 56.3 0.357 0.009 0.618 0.032
Radiotherapy 25 24 1.8 0.946 0.429 0.580 0.679
Recurrence (%) 15.8 20.2 16.4 0.187 0.088 0.657 0.168
Local 0.8 22 24 0.328 0.835 0.273 0.548
Systemic 6.7 6.9 6.8 0.870 0.837 0.956 0.975
Progression 8.3 118 7.8 0.318 0.019 0.824 0.061
Death (%) 11.7 124 8.7 0.824 0.027 0.286 0.074
Follow-up duration, median(mo) 26.7 25.6 24.8 0.694 0.819 0.579 0.850

1305 vs 40s.
2405 vs 50s.
330s s 50s.
4305 vs 40s vs 50s.
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this regard, it is clinically important to confirm the characteristics of CRC patients in
their 40s compared to those in their 30s and 50s.

In our study, patients in their 40s with CRC had independent characteristics that
were distinct from those in their 30s and 50s. The proportion of women was relatively
high, co-morbidity was low, and combined operations were frequent. The character-
istics of patients in their 40s with CRC tended to be similar to those of patients in their
30s. However, multiple lesions were not as frequent as in those in their 30s, which led
to a lower rate of total colectomy, and a significantly lower number of retrieved LNs
than in patients in their 30s, similar to the characteristics of patients in their 50s.
Contrary to expectation, histological characteristics were not different by age group. In
younger patients, there were more cancers of the mucinous type, and greater
perineural invasion, BRAF positivity on IHC, and rate of MSI-H, but these findings
were not statistically significant.
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It is noteworthy that in patients in their 40s, metastases were significantly more
frequent at the time of diagnosis, as was pre-/post-surgery chemotherapy. Because
many countries, including Korea, begin screening for CRC among average-risk people
in their 50s, early-stage CRC in their 50s might be expected to be found relatively
frequently by screening. Considering that the age is excluded from screening for CRC,
it can be understood that the stage of CRC patients in their 40s is higher than those in
their 50s. However, it is very surprising that the stage in the 40s is higher than even in
the 30s. One hypothesis is that some of the patients with CRC in their 30s have been
diagnosed with FAP or HNPCC by themselves or by their family members, and early
CRC may have been detected in surveillance colonoscopy or prophylactically resected
specimens. In our study, the frequency of K-ras mutation was significantly lower
among patients in their 40s, but more research and consideration will be needed to
determine the effect of mutation frequency on staging. Meanwhile, when assessing
survival among Stage 1-3 patients, there were no differences between patients in their
40s and those in their 30s or 50s. We could find that the age of 40s itself is not a risk
factor for poor survivals although other studies have been controversial about the
results[12-14]. As a result, early detection of CRC patients in their 40s will be an
important task. Given 54% of CRCs in patients in their 40s are rectal cancer and 28.7%
are left-sided colon cancer, a new screening program in which sigmoidoscopy is
recommended beginning in the 40s may be considered[17].

Another interesting finding from our study is that the proportion of CRC patients in
their 40s did not change significantly throughout the study period, and has remained
approximately 10% since 2007. This finding appears to conflict with those from
Western countries, where the proportion of patients with CRC in their 40s has
increased gradually over the last few decades[2-4]. In addition, the results of a recent
analysis using the national registry of Asian countries are contrary to the reported
trend in which the age at diagnosis of CRC is decreasing in several Asian countries,
including Korea[5-7]. This inconsistency may have arisen because our study was
conducted over a relatively short period of analysis. And, in our study, the percentage
of CRC patients in their 40s was somewhat greater than in the annual report of cancer
statistics in Korea, probably because our study included only patients who underwent
surgery[1]. Given a significant proportion (about 10%) of all Korean CRC patients are
in their 40s, an age group of major socioeconomic influence, there is an ongoing debate
regarding reducing the age at which initiation of screening is recommended[16,18,19].

Our study had some limitations. First, the primary comparators were clinical
variables, and immunohistochemistry tests such as epidermal growth factor receptor
or CDX-2 were limited, and genetic tests such as ras gene or MSI were performed only
in about 10%-50% of patients. In particular, in CRC cases in patients in their 30s, the
likelihood of hereditary cancer is high, so it is typically necessary to perform genetic
testing for somatic mutations, but there were few results. And, information on
whether to diagnose FAP and HNPCC is also insufficient. The second limitation was
that even in among patients in their 40s, the patient characteristics may differ between
patients in their early and late 40s. Third, there were large differences in patient
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numbers by age group, with 8-fold or more patients in their 50s than in their 30s.
Despite these limitations, our findings can be meaningful in that identification of the
characteristics of the growing proportion of CRC patients in their 40s may help to
formulate patient management strategies.

CONCLUSION

In conclusion, patients with CRC in their 40s comprised about 10% of all CRC patients,
and most of the tumor characteristics were similar to those in their 30s and 50s in our
study. However, their cancers were often found at an aggressive stage compared to
those found in the other age groups. Nonetheless, the oncologic outcome was not
worse by stage, so it is necessary to actively perform screening tests for early detection.
In addition, even in patients in their 40s, the potential for late-onset hereditary CRC
must always be considered, but future studies are needed to establish new standards
for conducting genetic tests for patients with CRC in their 40s.
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ARTICLE HIGHLIGHTS

Research background
Globally, the proportion of young patients with colorectal cancer (CRC), especially in
their 40s, is increasing, and this rate of increase is very rapid.

Research motivation

Patients with CRC in their 40s have the potential for both late-onset hereditary CRC
and early-onset sporadic CRC. However, few studies have analyzed the characteristics
of patients with CRC in their 40s.

Research objectives

The main aim of this study was to determine the proportion of patients with CRC in
their 40s and to identify their clinical characteristics, especially compared with those in
their 30s and 50s.

Research methods

We compared patient and tumor characteristics as well as perioperative outcomes of
patients in their 30s, 40s, and 50s who received primary resection for CRC. In addition,
the 5-year survivals were compared between the three groups, excluding stage 4.

Research results

In patients with CRC in their 40s, there were significantly more metastatic lesions and
a higher TNM stage. K-ras mutations tended to be low in patients in their 40s, and
postoperative chemotherapy was frequently performed in them. Excluding stage 4, the
5-year overall and disease-free survivals of CRC patients in their 40s did not differ
from those in their 30s and 50s.

Research conclusions

Patients with CRC in their 40s exhibited relatively more metastatic lesions and a more
advanced stage, but the oncologic outcomes of patients excluding stage 4 were not
inferior compared to those in their 30s and 50s. Therefore, it is necessary to actively
perform screening tests for early detection of CRC in those in their 40s.

Research perspectives

More analyses of immunohistochemistry or genetic testing results are needed to
complement our results. In addition, future studies are also needed to establish new
standards for conducting genetic tests for patients with CRC in their 40s.
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