Gastroenterology

Baishideng Publishing Group Inc



/{/ (]‘ World Journal of
Gastroenterology

Contents Weekly Volume 26 Number 19 May 21, 2020

2276

2286

OPINION REVIEW

Serrated polyps of the colon and rectum: Remove or not?
Sano W, Hirata D, Teramoto A, Iwatate M, Hattori S, Fujita M, Sano Y

Liver diseases in COVID-19: Etiology, treatment and prognosis
Wu J, Song S, Cao HC, Li LJ

2294

2305

REVIEW

Hepatocellular adenoma in the paediatric population: Molecular classification and clinical associations
Hahn E, Putra J

Pancreatic neuroendocrine tumors: A review of serum biomarkers, staging, and management
Ma ZY, Gong YF, Zhuang HK, Zhou ZX, Huang SZ, Zou YP, Huang BW, Sun ZH, Zhang CZ, Tang YQ, Hou BH

2323

2333

MINIREVIEWS

Gastrointestinal and hepatic manifestations of COVID-19: A comprehensive review
Cha MH, Regueiro M, Sandhu DS

Gastroparesis: New insights into an old disease
Usai-Satta P, Bellini M, Morelli O, Geri F, Lai M, Bassotti G

2349

ORIGINAL ARTICLE
Basic Study

MiR-301a transcriptionally activated by HIF-2a promotes hypoxia-induced epithelial-mesenchymal

transition by targeting TP63 in pancreatic cancer
Zhang KD, Hu B, Cen G, Yang YH, Chen WW, Guo ZY, Wang XF, Zhao Q, Qiu ZJ

2374

CLINICAL AND TRANSLATIONAL RESEARCH
Predicting dyslipidemia after liver transplantation: A significant role of recipient metabolic inflammation

profile
Huang HT, Zhang XY, Zhang C, Ling Q, Zheng SS

2388

ORIGINAL ARTICLE
Retrospective Study

Multi-modal radiomics model to predict treatment response to neoadjuvant chemotherapy for locally

advanced rectal cancer
Li ZY, Wang XD, Li M, Liu XJ, Ye Z, Song B, Yuan F, Yuan Y, Xia CC, Zhang X, Li Q

Reishidenge WJG | https://www.wjgnet.com I May 21,2020 | Volume26 | Issuel9 |


https://www.wjgnet.com

Contents

World Journal of Gastroenterology
Volume 26 Number 19 May 21, 2020

2403

Clinical significance of different periampullary diverticulum classifications for endoscopic retrograde

cholangiopancreatography cannulation
Yue P, Zhu KX, Wang HP, Meng WB, Liu JK, Zhang L, Zhu XL, Zhang H, Miao L, Wang ZF, Zhou WC, Suzuki A, Tanaka K,

LiX

Observational Study

2416 Gamma-glutamyl transferase and cardiovascular risk in nonalcoholic fatty liver disease: The Gut and
Obesity Asia initiative
Pitisuttithum P, Chan WK, Goh GBB, Fan JG, Song MJ, Charatcharoenwitthaya P, Duseja A, Dan YY, Imajo K, Nakajima A,
Ho KY, Goh KL, Wong VWS, Treeprasertsuk S

2427  Nomogram for predicting pathological complete response to neoadjuvant chemotherapy in patients with
advanced gastric cancer
Chen YH, Xiao J, Chen XJ, Wang HS, Liu D, Xiang J, Peng JS
SYSTEMATIC REVIEWS

2440  Effects and mechanisms of acupuncture and electroacupuncture for functional dyspepsia: A systematic
review
Guo Y, Wei W, Chen JD
CASE REPORT

2458  Successful endoscopic treatment of a large impacted gallstone in the duodenum using laser lithotripsy,

Bouveret’s syndrome: A case report
Hendpriks S, Verseveld MM, Boevé ER, Roomer R

Reishidenge WJG | https://www.wjgnet.com I May 21,2020 | Volume26 | Issue19 |



Contents

World Journal of Gastroenterology
Volume 26 Number 19 May 21, 2020

ABOUT COVER

Associate Editor of World Journal of Gastroenterology, Yoshio Aizawa, MD,
PhD, Professor, Division of Gastroenterology and Hepatology, Department
of Internal Medicine, Jikei University Katsushika Medical Center, Tokyo
125-8506, Japan

AIMS AND SCOPE

The primary aim of World Journal of Gastroenterology (WJG, 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 2019 edition of
Joutnal Citation Report® cites the 2018 impact factor for WG as 3.411 (5-year impact
factor: 3.579), ranking WJG as 35" among 84 journals in gastroenterology and
hepatology (quartile in category Q2). CiteScore (2018): 3.43.

RESPONSIBLE EDITORS FOR
THIS ISSUE

Responsible Electronic Editor: Yu-Jie Ma
Proofing Production Department Director: Xiang Li

Responsible Editorial Office Director: Ze-Mao Gong

NAME OF JOURNAL
World Journal of Gastroenterology

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

LAUNCH DATE
October 1, 1995

FREQUENCY
Weekly

EDITORS-IN-CHIEF
Subrata Ghosh, Andrzej S Tarnawski

EDITORIAL BOARD MEMBERS

http:/ /www.wjgnet.com/1007-9327/editorialboard.htm

PUBLICATION DATE
May 21, 2020

COPYRIGHT
© 2020 Baishideng Publishing Group Inc

INSTRUCTIONS TO AUTHORS

https:/ /www.wijgnet.com/bpg/getinfo/204

GUIDELINES FOR ETHICS DOCUMENTS

https:/ /www.wignet.com/bpg/Gerlnfo /287

GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

https:/ /www.wignet.com/bpg/gerinfo/240

PUBLICATION ETHICS
https:/ /www.wjgnet.com/bpg/Getlnfo/288

PUBLICATION MISCONDUCT

https:/ /www.wjgnet.com/bpg/gerinfo/208

ARTICLE PROCESSING CHARGE

https:/ /www.wignet.com/bpg/gerinfo/242

STEPS FOR SUBMITTING MANUSCRIPTS
https:/ /www.wijgnet.com/bpg/Getlnfo/239

ONLINE SUBMISSION

https:/ /www.f6publishing.com

© 2020 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

Reishidenge WJG | https://www.wjgnet.com

1T May 21,2020 | Volume26 | Issue19 |


mailto:bpgoffice@wjgnet.com

w\J

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

DOI: 10.3748 / wjg.v26.i19.2427

World Journal of
Gastroenterology

World | Gastroenterol 2020 May 21; 26(19): 2427-2439

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

Observational Study

ORIGINAL ARTICLE

Nomogram for predicting pathological complete response to
neoadjuvant chemotherapy in patients with advanced gastric cancer

Yong-He Chen, Jian Xiao, Xi-Jie Chen, Hua-She Wang, Dan Liu, Jun Xiang, Jun-Sheng Peng

ORCID number: Yong-He Chen
(0000-0001-5957-3872); Jian Xiao
(0000-0001-8224-4874); Xi-Jie Chen
(0000-0003-0307-9247); Hua-She
Wang (0000-0003-1467-0112); Dan
Liu (0000-0002-8914-6203); Jun
Xiang (0000-0002-9264-4182); Jun-
Sheng Peng (0000-0002-7975-4176).

Author contributions: Peng JS and
Chen YH designed the study; Chen
YH, Xiao ] and Chen X]
contributed equally in acquiring,
analyzing and interpreting the data
and drafted the initial manuscript;
Wang HS, Liu D and Xiang J
revised the article critically for
important intellectual content;
Chen YH, Xiao J and Chen XJ
contributed equally to this work.

Supported by the Guangzhou
Science and Technology Project,
No. 201803010040; Natural Science
Foundation of Guangdong
Province, No. 2016 A030310187;
and Nation Key Clinical Discipline.

Institutional review board
statement: The study was
reviewed and approved by The
Sixth Affiliated Hospital of Sun
Yat-sen University (Guangzhou).

Informed consent statement: All
study participants, or their legal
guardian, were provided with
informed consent prior to study by
the follow-up office.

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

Data sharing statement: No
additional data are available.

STROBE statement: The authors

Jaishidengs WJG | https://www.wjgnet.com

Yong-He Chen, Xi-Jie Chen, Hua-She Wang, Jun Xiang, Jun-Sheng Peng, Department of
Gastrointestinal Surgery, The Sixth Affiliated Hospital, Sun Yat-sen University, Guangzhou
510655, Guangdong Province, China

Yong-He Chen, Xi-Jie Chen, Hua-She Wang, Jun Xiang, Jun-Sheng Peng, Guangdong Institute of
Gastroenterology, Guangdong Provincial Key Laboratory of Colorectal and Pelvic Floor
Diseases, Guangzhou 510655, Guangdong Province, China

Jian Xiao, Department of Medical Oncology, The Sixth Affiliated Hospital, Sun Yat-sen
University, Guangzhou 510655, Guangdong Province, China

Dan Liu, Department of Laboratory Science, The Second Affiliated Hospital of Guangzhou
University of Chinese Medicine, Guangzhou 510655, Guangdong Province, China

Corresponding author: Jun-Sheng Peng, MD, Doctor, Professor, Chief, Department of
Gastrointestinal Surgery, The Sixth Affiliated Hospital, Sun Yat-sen University, 26 Yuancun
Erheng Road, Guangzhou 510655, Guangdong Province, China. pengjsh@mail.sysu.edu.cn

Abstract

BACKGROUND

Survival benefit of neoadjuvant chemotherapy (NAC) for advanced gastric cancer
(AGC) is a debatable issue. Studies have shown that the survival benefit of NAC
is dependent on the pathological response to chemotherapy drugs. For those who
achieve pathological complete response (pCR), NAC significantly prolonged
prolapsed-free survival and overall survival. For those with poor response, NAC
yielded no survival benefit, only toxicity and increased risk for tumor
progression during chemotherapy, which may hinder surgical resection. Thus,
predicting pCR to NAC is of great clinical significance and can help achieve
individualized treatment in AGC patients.

AIM
To establish a nomogram for predicting pCR to NAC for AGC patients.

METHODS

Two-hundred and eight patients diagnosed with AGC who received NAC
followed by resection surgery from March 2012 to July 2019 were enrolled in this
study. Their clinical data were retrospectively analyzed by logistic regression
analysis to determine the possible predictors for pCR. Based on these predictors,
a nomogram model was developed and internally validated using the bootstrap
method.
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RESULTS

PCR was confirmed in 27 patients (27/208, 13.0%). Multivariate logistic
regression analysis showed that higher carcinoembryonic antigen level,
lymphocyte ratio, lower monocyte count and tumor differentiation grade were

associated with higher pCR. Concordance statistic of the established nomogram
was 0.767.

CONCLUSION

A nomogram predicting pCR to NAC was established. Since this nomogram
exhibited satisfactory predictive power despite utilizing easily available
pretreatment parameters, it can be inferred that this nomogram is practical for the
development of personalized treatment strategy for AGC patients.

Key words: Advanced gastric cancer; Neoadjuvant chemotherapy; Nomogram;
Pathological complete response

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Pathological complete response is an important prognosis factor for advanced
gastric cancer patients who underwent neoadjuvant chemotherapy and tumor resection.
In our study, we built a nomogram that predicted pathological complete response to
neoadjuvant chemotherapy utilizing only easily available pretreatment parameters such
as carcinoembryonic antigen level, lymphocyte ratio, monocyte count and tumor
differentiation grade. It showed satisfactory predictive power with an area under the
receiver operating characteristic curve of 0.823 and a concordance statistic of 0.767. It
can be inferred that this nomogram is practical for the development of personalized
treatment strategy for advanced gastric cancer patients.

Citation: Chen YH, Xiao J, Chen XJ, Wang HS, Liu D, Xiang J, Peng JS. Nomogram for
predicting pathological complete response to neoadjuvant chemotherapy in patients with
advanced gastric cancer. World J Gastroenterol 2020; 26(19): 2427-2439

URL: https://www.wjgnet.com/1007-9327/full/v26/i19/2427 .htm

DOI: https://dx.doi.org/10.3748/wjg.v26.119.2427

INTRODUCTION

Gastric cancer is the fourth most common malignant tumor in the world, and it is one
of the most common causes of cancer-related death!'. In China, the diagnosis rate of
early gastric cancer is low as a large proportion of patients are diagnosed only at an
advanced stagel.

For potentially curable advanced gastric cancer (AGC) patients, surgical resection
with D2 lymphadenectomy followed by adjuvant chemotherapy was traditionally the
standard clinical practice in Asial**. However, the survival outcome of this treatment
modality remained poor with a 5-year relative survival rate of 17.9%-54.2%1. In
recent years, neoadjuvant chemotherapy (NAC) was introduced into the treatment
modality of AGC, in hopes to improve the overall survival of those with potentially
curative tumor sitel’l. NAC was found to bring forth downstaging of tumor and
improve the chance for curative complete resection of tumort*’l.

Nevertheless, survival benefit of NAC compared to traditional approach remains a
debatable issuel”'’l. Multiple studies had shown that the survival benefit of NAC is
dependent on the pathological response to chemotherapy drugs!", which is defined
by the proportion of residual tumor cells in the resected specimen after NAC.
Pathological complete response (pCR) is the most preferable pathological response
because it means no residual tumor cell is present in the resected specimen. Those
with pCR after NAC are more inclined to have ideal prolapsed-free survival and
overall survivall'>"”l. Meanwhile, those who showed limited response, in which large
amount of residual tumor cells are found to be present in the resected tumor, are still
associated with poor prognosis!">'l. For these non-responders, NAC yielded no
survival benefit, only toxicity and increased risk of tumor progression during
chemotherapy, which may hinder surgical resection. To achieve personalization in
precision medicine, we should clearly identify responders and non-responders prior
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to providing individualized treatment modality to patients from either group.

Much effort had been made to identify the predictor of response to NACU*°l,
However, these predictors were either not available in the routine clinical practice or
their significance level was limited by the sample size. Furthermore, not much work
has been done in this field.

Therefore, we sought to identify tumor biological characteristics and clinical
parameter in this study that are associated with pCR after NAC. Secondly, we aimed
to establish an individual nomogram for the prediction of pCR using only easily
available pre-treatment clinical parameter, in an attempt to provide personalized
treatment strategy to AGC patients.

MATERIALS AND METHODS

Study population and data collection

A total of 208 patients were identified from the gastric cancer database of The Sixth
Affiliated Hospital, Sun Yat-sen University from March 2012 to July 2019. Inclusion
criteria were as follows: (1) Patients with histologically confirmed adenocarcinoma of
the stomach or esophagogastric junction in a clinical stage of T3N+ or T4NO/+ as
evaluated by abdominal-pelvic computed tomography; and (2) Patients who
underwent NAC followed by gastrectomy with standardized D2 lymphadenectomy.
Patients with insufficient information were excluded from the study.

After initial screening, a total of 208 patients were included in this study. All
available pre-treatment clinical information was retrieved from the database,
including gender, age, body mass index, biopsy pathological differentiation, tumor
staging information according to the staging system of American Joint Committee on
Cancer (AJCC) 8" edition, routine hematological and biochemical tests result and
tumor markers. Patient information is listed in Table 1.

This retrospective study was approved by the Institutional Review Board of The
Sixth Affiliated Hospital, Sun Yat-sen University.

Chemotherapy

The treatment strategies for all patients were set by the multi-disciplinary team
comprising of surgeons, medical oncologists and radiologists of The Sixth Affiliated
Hospital, Sun Yat-sen University. The clinical staging was further confirmed by an
experienced radiologist, and the eligibility for NAC was determined by both the
medical oncologists and surgeons. Chemotherapy regimen adopted for NAC mainly
consisted of mFLOT and FOLFOX (or its derived regimen such as SOX or XELOX). (1)
mFLOT: Docetaxel 50-60 mg/m? + Oxaliplatin 85 mg/m? + Fluorouracil 2800 mg/m?
intravenous injection over 48 h; every 2 wk; (2) SOX: Oxaliplatin 130 mg/m?
intravenous injection + Tegafur Gimeracil Oteracil Potassium Capsule 40-60 mg bid
D1-D14; every 3 wk; (3) XELOX: Oxaliplatin 130 mg/m? + Capecitabine 1000 mg/m?
bid D1-D14; every 3 wk; and (4) FOLFOX: Oxaliplatin 85 mg/m? + Fluorouracil 2800
mg/m? continuous intravenous injection over 48 h; every 2 wk.

Surgery

After the completion of NAC, the resectability of the primary tumor site was
confirmed again by the multi-disciplinary team. All patients who were enrolled
received curative tumor resection (total or subtotal gastrectomy) with D2
lymphadenectomy. Open or laparoscopic surgery was chosen according to the
preference of the surgeon. A throughout examination of the abdominal cavity was
routinely performed to determine the status of peritoneum metastasis, while
peritoneal washing cytology test was not routinely conducted.

Response assessment

All resection specimens were sent to the Department of Pathology and were examined
by the attending pathologist according to the same standards. pCR was defined as
absence of residual cancer cell in the primary tumor and the dissected regional lymph
node. Pathological tumor staging was also conducted according to the 8" AJCC
Tumor, Node, Metastasis staging system!"’.

Data analysis

Univariate analysis: The normality of data was assessed using the Kolmogorov-
Smirnov test and normal probability plots. Parameters that were not normally
distributed were expressed in the form of median (upper quartile to lower quartile)
and were analyzed using a non-parametric test: Mann-Whitney test or Kruskal-Wallis
test, as appropriate. Normally distributed parameters were expressed in the form of
mean * standard deviation and were analyzed by Student’s ¢-test. Categorical variable
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Table 1 Patient characteristics and P value of univariate analysis
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Characteristics Total Non-pCR pCR P value

Number of patients 208 181 27

Sex

Male 161 138 23 0.3

Female 47 43 4

Age 59 (50-64) 59 (50-64) 59 (51-63) 0.631

BMI 22+£29 22+£29 22+34 0.226

Location

Esophago-gastric junction 61 53 8 0.1

Upper third 25 20 5

Middle third 43 42 1

Lower third 79 66 13

Tumor differentiation

Well differentiated 8 5 3 0.025

Moderately differentiated 56 46 10

Moderately-poorly differentiated 28 22 6

Poorly differentiated 94 87 7

Signet ring cell 22 21 1

Clinical T staging

T3 103 88 15 0.725

T4a 84 75 9

T4b 21 18 3

Clinical N staging

NO 4 4 0 0.435

N+ 204 177 27

Regimen

mFLOT 122 102 20 0.217

SOX/FOLFOX/XELOX 75 69 6

other 11 10 1

Cycles 4 (4-5) 4 (4-5) 4 (4-4) 0.766

WBC, 10°/L) 6.47 +1.89 6.51+1.93 5.80 +1.48 0.061

RBC, 102/L 4.39 (3.84-4.72) 442 (3.9-4.73) 4.23 (3.69-4.55) 0.263

NEU, 10°/L 3.76 (2.82-4.9) 3.86 (2.89-4.97) 3.05 (2.61-3.58) 0.589

NEUR 0.61+0.1 0.62+0.11 0.57 £0.07 0.2

LYM, 10°/L 1.62 (1.26-2.07) 1.6 (1.22-2.08) 1.71 (1.42-2.07) 0.107

LYMR 0.26 (0.2-0.33) 0.24 (0.2-0.33) 0.32 (0.28-0.35) 0.001

MONO, 10°/L 0.5 (0.4-0.64) 0.51 (0.41-0.64) 0.44 (0.31-0.57) 0.017

MONOR 0.08 (0.07-0.1) 0.08 (0.07-0.1) 0.08 (0.06-0.09) 0.211

EOS, 10°/L 0.13 (0.08-0.21) 0.13 (0.08-0.21) 0.15 (0.08-0.22) 0.428

EOSR 0.02 (0.01-0.03) 0.02 (0.01-0.03) 0.03 (0.02-0.05) 0.071

BASO, 10°/L 0.03 (0.02-0.04) 0.03 (0.02-0.04) 0.04 (0.01-0.05) 0.513

BASOR 0.01 (0-0.01) 0.01 (0-0.01) 0.01 (0-0.01) 0.299

HGB, g/L 123 (97.18-137) 123 (99-137) 118 (81-134.1) 0.373

PLT, 10°/L 262.5 (211.7-330) 262 (212.8-328) 263 (197-358) 0.809

UA, pmol/L 348.7 (274-420.8) 342 (263.9-413.3)  407.3 (341-481.6)  0.003

Cr, pmol/L 78.4 (66.4-89.1) 77.3 (64.92-89) 81.09 (75.5-89.5) 0.176

ALT, U/L 13.8 (9.86-18.98)  13.79 (9.91-19) 14 (9.69-18) 0.958

AST, U/L 18.2 (14.8-22.1) 18.5 (14.84-22.11)  17.02 (13.39-22.1)  0.37

r-GT, U/L 18.8 (14.8-30.4) 18.8 (14.61-30.28) ~ 18.51 (15-34.71) 0.672

TP, g/L 68.2+6.53 67.86 £ 6.52 7037 £6.3 0.89

Alb, g/L 39.81 +4.39 39.59 +4.47 41.23 +3.53 0.1

AKP, U/L 84.6 (68.1-100.5)  85.61 (70-101.55)  77.44 (58.97-91) 0.156

PA, g/L 0.2+0.06 0.2+0.06 0.21 +0.05 0.59
2430 May 21,2020 | Volume?26 | Issue19 |
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TBIL, pmol/L 11 (8.67-14.45) 11.12 (8.85-14.39)  10.48 (6.92-16.24)  0.421
DBIL, umol/L 2.21 (1.68-3.08) 2.25 (1.68-3.08) 2.05 (1.46-2.99) 0.29
LD,U/L 167 (147.9-194.7) 167 (147.8-191.4) 168 (149.5-197.3)  0.548
CH, mmol/L 479+1.1 473+1.1 515+1 0.26
TG, mmol/L 1.06 (0.83-1.38) 1.03 (0.83-1.38) 1.15 (0.81-1.47) 0.588
HDL, mmol/L 1.15 (0.95-1.32) 1.14 (0.95-1.3) 1.24 (1.06-1.41) 0.088
LDL, mmol/L 3.06 (2.52-3.50) 2.95 (2.47-3.51) 3.25 (2.92-3.50) 0.08
CRP, mg/L 2.36 (0.91-9.09) 2.37 (0.91-9.78) 2.17 (0.83-5.85) 0.593
CA125, U/mL 14.95 (9.4-23.55)  15.1 (9.5-24.4) 12.5 (7.6-20) 0.375
CEA, ng/mL 2.8 (1.43-5.92) 2.51 (1.38-4.88) 8.04 (2.36-26.2) 0.002
CA199, U/mL 9.71 (2.86-40.35)  8.87 (2.4-47.64) 15.32 (4.46-34.15)  0.303
CA-153, U/mL 7.5 (5.38-11) 7.4 (5.3-10.8) 8.3 (6.2-11.9) 0.289
AFP, ng/mL 2.7 (1.97-4.28) 2.67 (1.94-4.19) 2.78 (2.06-10.96) 0.551
Blood type

Type O 75 72 3 0.005
Type A 61 46 15

Type B 50 43 7

Type AB 22 20 2

WBC: White blood cell; RBC: Red blood cell; NEU: Neutrophil cell; NEUR: Neutrophil cell ratio; LYM:
Lymphocyte; LYMR: Lymphocyte ratio; MONO: Monocyte; MONOR: Monocyte ratio; EOS: Eosinophil;
EOSR: Eosinophil ratio; BASO: Basophil; BASOR: Basophil ratio; HGB: Hemoglobin; PLT: Platelets; UA: Uric
acid; Cr: Creatinine; ALT: Alanine transaminase; AST: Aspartate transaminase; r-GT: Gamma-glutamyl
transpeptidase; TP: Total protein; Alb: Albumin; AKP: Alkaline phosphatase; PA: Prealbumin; TBIL: Total
bilirubin; DBIL: Direct bilirubin; LD: Lactate dehydrogenase; CH: Cholesterol; TG: Triglyceride; HDL: High
density lipoprotein; LDL: Low density lipoprotein; CRP: C-reactive protein; CA125: Carbohydrate antigen
125; CEA: Carcinoembryonic antigen; CA199: Carbohydrate antigen 199; CA-153: Carbohydrate antigen 153;
AFP: Alpha fetoprotein; BMI: Body mass index.

was analyzed by the chi-square test.

Multivariate analysis: Logistic regression was used to analyze variables related to the
probability of pCR and to estimate regression coefficients and odds ratios with 95%
confidence intervals for the parameters that had achieved a significance of P < 0.05 in
the univariate analysis.

Nomogram construction

Parameters that achieved a significance of P < 0.05 in the logistic regression analysis
were used to build a nomogram to predict the probability of pCR. Continuous
variables enrolled in the model were transformed into categorical variables for clear
comprehension. The concordance statistic was acquired for the nomogram, and
internal validation using the bootstrap method was performed to determine the
adjusted concordance statistic. Calibration curve of the nomogram was generated to
show the relationship between the predicted and observed outcomes. All statistical
analyses were performed using SPSS software ver. 22.0 (IBM, Armonk, NY, United
States) and R version 3.6.1 software (The R Foundation for Statistical Computing,
Vienna, Austria; www.r-project.org).

RESULTS

A total of 208 patients diagnosed with adenocarcinoma of the stomach or
esophagogastric junction from March 2012 and July 2019 were enrolled in the study.
The majority of patients were male (161/208, 77.4%), and the median age of the study
cohort was 59-years-old (range: 50-64). Overall, 45.2% of the tumors were poorly
differentiated adenocarcinoma (91/208) and radiologically suspicious lymph node
metastasis was detected in almost all patients (204/208, 98.1%).

All patients received treatments as depicted in Table 1. Patients received a median
of four cycles of NAC before surgery, 58.7% of patients received mFLOT regimen
(122/208) while 26.1% of patients received FOLFOX or its analogue (75/208). Four
point eight percent of patients received a modified 2-drug regimen of docetaxel with
fluorouracil (10/208), and one patient received docetaxel monotherapy. Detailed
toxicity profile is listed in Table 2. The most common grade 3/4 hematological
toxicities were anemia (92/208, 44.2%) and neutropenia (86, 41.3%). The incidence
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rates of grade 3/4 thrombocytopenia and febrile-neutropenia were 12.0% (25/208)
and 3.7% (7/208), respectively. Grade 3/4 hematological toxicities were more
common in docetaxel contained regimens than oxaliplatin-based doublet regimens in
terms of anemia (48.9% vs 36%) and febrile-neutropenia (4.5% vs 1.3%), but the
differences were not statistically significant.

All patients received subsequent radical resection surgery. Peritoneal washing
cytology test was conducted in three patients, and the results were all negative.

Postoperative complications were observed in 44 patients (21.2%). The incidence
rate was not statistically different between pCR (41/181, 22.7%) and Non-pCR group
(3/27, 11.1%). As listed in Table 3, abdominal abscess was the most frequent
complication in both groups, and all were resolved by non-surgical management,
such as percutaneous centesis drainage, enteral nutrition support and antibiotic
therapy. Two patients underwent reoperation due to intestinal obstruction. One
patient died of progressive pneumonia 6 wk after surgery in the intensive care unit.

Ninety-two percent (191/208) of patients received postoperative adjuvant
chemotherapy. Most patients (126/208, 60.6%) received platin-based doublet regimen,
such as FOLFOX or its analog (SOX, XELOX). Although mFLOT was the mainstream
regimen (122/208, 58.7%) in NAC before surgery, only a minority of patients (15/208,
7.2%) accepted mFLOT as adjuvant chemotherapy after surgery because of the rather
intolerable toxicity. Other regimens include taxanes contained doublet regimen
(27/208, 13.0%) and oral agents such as S-1 capsule or capecitabine (22/208, 10.6%), as
listed in Table 4.

Based on the treatments above, only 13% (27/208) can be classified as achieving
pCR.

Univariable associations between the clinical parameters and pCR are shown in
Table 1. Statistically significant factors (P < 0.05) include tumor differentiation,
carcinoembryonic antigen (CEA) level, lymphocyte ratio (LYMR), monocyte (MONO)
count, blood type and uric acid level. The multivariable analysis showed that higher
CEA level and LYMR and lower MONO count and tumor differentiation grade are
independent predictors of pCR with their respective odd ratios and corresponding
95% confidence intervals as shown in Table 5. The established logistic linear
regression model was used to build a nomogram as shown in Figure 1, while the
receiver operating characteristic curve of the nomogram is shown in Figure 2. Area
under the curve is 0.823. The apparent concordance statistic is 0.767, indicating a
strong discriminative ability in prediction. Calibration curves between predicted and
actual observations were plotted for internal validation. The outcome demonstrated
that this nomogram showed good statistical performance for predicting the
probability of pCR, as shown in Figure 3.

DISCUSSION

NAC is emerging as a common perioperative treatment modality. However, there
was lacking a prospective randomized controlled trial to prove that it can bring more
survival benefit compared to adjuvant chemotherapy!’l. In a FLOT4 trial, researchers
showed that NAC is able to elicit tumor downstaging, improve RO resection rate and
may eventually result in better survival in patients that are sensitive to chemotherapy
drugs!’. Nonetheless, NAC may result in tumor progression during chemotherapy for
those who respond poorly to chemotherapy drugs, thus causing a probable hindrance
to curative resection. This makes screening for sensitivity to NAC a crucial step before
deciding the treatment modality for ACG patients. Henceforth, we set up an
exploratory study to identify pre-treatment parameters that can predict sensitivity to
NAC.

PCR was chosen as the marker for high sensitivity to NAC. Among all other
potential markers, such as radiological response indicator (according to RECIST 1.1)!""l
or Ryan’s classification system of tumor regression grading, pCR is more universal,
objective and replicable. Many previous studies have proven that pCR is more closely
related to prolonged survival after NAC and curative surgery!**l. pCR is also closely
related to tumor downstaging (mostly to stage ypTONO), and the 8" AJCC staging
proved that downstaging to TONO showed favorable survival outcome with a 5-year
relative survival rate of 89%. Therefore, we believe that predicting pCR alone is of
great clinical significance.

Table 1 shows that 13.0% of patients achieved pCR after NAC, which is similar to
previous reports (8.4%-17.4%)!">>*1. This again indicated that only a portion of
patients can benefit from NAC, signifying the importance of individualized treatment
strategy. Based on this, we used only pretreatment parameters to create a nomogram
for pCR prediction. After internal validation by bootstrapping, tumor differentiation,
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Table 2 Hematological toxicity of neoadjuvant chemotherapy, n (%)

FOLFOX,

Items mFLOT, n=122 SOXIXELOX, n = 75 Other', n=11
Grade 3 4 3 4 8 4
Anemia 41 (33.6) 15 (12.3) 18 (24) 9(12) 6 (54.5) 3(27.3)
Neutropenia 24 (19.7) 26 (21.3) 25 (33.3) 5(6.7) 5 (45.5) 1(9.1)
Febrile-neutropenia 6 (4.9) 0 1(1.3) 0 0 0
Thrombocytopenia 8 (6.6) 4(3.3) 8(10.7) 0 0 5 (45.5)

10ther regimen includes 10 cases of Docetaxel plus fluorouracil and 1 case of docetaxel monotherapy.
mFLOT means Docetaxel 50-60 mg/m? + Oxaliplatin 85 mg/m? + Fluorouracil 2800 mg/m? intravenous
injection over 48 h; every 2 wk. SOX means Oxaliplatin 130 mg/m? intravenous injection + Tegafur Gimeracil
Oteracil Potassium Capsule 40-60 mg bid D1-D14; every 3 wk. XELOX means Oxaliplatin 130 mg/m? +
Capecitabine 1000 mg/m? bid D1-D14; every 3 wk. FOLFOX means Oxaliplatin 85 mg/m? + Fluorouracil
2800 mg/ m? continuous intravenous injection over 48 h; every 2 wk.

CEA, LYMR and MONO count were found to be useful pretreatment parameters in
predicting pCR (concordance statistic of 0.767 after correction for optimism). Wang et
al®! showed that tumor differentiation is an independent predictive marker for
histopathologic response to cytotoxic therapy and that poorly differentiated tumor is
clearly less sensitive to NAC. Previous reports indicated that lymphocytes possess
potent antibody-dependent anti-cancer activities, and thus a high LYMR is associated
with stronger lymphocyte-mediated immune response to the tumor, leading to a
higher probability of pCR . It is known that monocytes promote tumor genesis and
angiogenesis while suppressing the host immune response to cancer cells!””. Besides,
monocytes in the blood circulation were proven to be an important source of soluble
mediators that may support the evolution of malignant cells™!l.

Previous work showed that elevated monocyte count is associated with poor
response to chemotherapy and confers a negative prognosis in cancer patients, which
is in line with our findings™”. Interestingly, as opposed to previous studies, our
study indicated that higher CEA is associated with higher probability of pCR.
Elevated CEA had always been associated with poor chemosensitivity”"l, lower
probability of pCR and a worse prognosis after perioperative chemotherapy”*”. A
possible assumption to this phenomenon is that elevated CEA is associated with
heavier tumor load and faster tumor growth ratel"'!], thus making it more susceptible
to chemotherapy.

There were a few previous studies that aimed to find a predictor for response to
NAC. It was reported that factors such as tumor blood supply, grade of differentiation
and iodine uptake were associated with response to NAC!'>'?l. Research also showed
that certain radiomic features extracted from computed tomography image may be
promising predictors for response to NACI**I. Nevertheless, these studies require
complicated additional examination, while some were limited by the small sample
size. Besides, all these studies explored only one single factor or factors of a single
dimension!">'**>*)l_ The major highlight of our study is the combination of four
parameters to build a nomogram according to the weighting and importance of each
parameter. Our nomogram is built upon CEA level, LYMR, MONO count and tumor
differentiation grade, which are all easily assessable, making it practical for clinical
use.

However, we acknowledge that there were some limitations to our study. Since
most patients enrolled in the study underwent surgery in the recent 2 years, there
were insufficient survival events to analyze the impact of the predictor and pCR on
overall survival rate. Secondly, the chemotherapy regimen in our study was not
unified, although we verified through chi square test that the different regimens were
not associated with different responses (P = 0.217). Lastly, there was a lack of external
validation in an independent cohort of patients.

CONCLUSION

A nomogram predicting pCR was built based on clinical parameters prior to the start
of NAC. This nomogram showed satisfactory predicting power and can be useful in
further development of an individualized treatment strategy for AGC patients.
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Table 3 Postoperative complication and mortality, n (%)

Items Total, n =208 Non-pCR, n =181 pCR, n=27 P value
Any complication 44 (21.2) 41 (22.7) 3 (11.1) 0.25
Abdominal abscess 31 (14.9) 28 (15.5) 3(11.1) 0.60
Anastomotic leakage 10 (4.8) 9 (5) 1(3.7) 0.08
Duodenal stump leakage 2(1) 1(0.6) 1(3.7) 0.13
Other leakage' 8 (3.8) 7 (3.9) 1(3.7) 0.97
Bleeding 4 (1.9) 4(22) 0 0.44
Intra-abdominal bleeding 3 (1.4) 3(1.7) 0 0.50
Anastomotic bleeding 1(0.5) 1 (0.6) 0 0.70
Pneumonia 12 (5.8) 10 (5.5) 2(7.4) 0.13
Pancreatic fistula 3(1.4) 2 (1.1) 1(3.7) 0.30
Obstruction or ileus 3(1.4) 2(1.1) 1(3.7) 0.30
Diarrhea 2(1) 2(1.1) 0 0.59
Diabetes 1(0.5) 0 1(3.7) 0.01
Reoperation 2(1) 1(0.6) 1(3.7) 0.13
Death before discharge 1(0.5) 1 (0.6) 0 0.70

10Other leakage: Includes esophagojejunal anastomotic leakage, gastrojejunal anastomotic leakage and intestinal anastomotic leakage. pCR: Pathological
complete response.

Table 4 Postoperative adjuvant chemotherapy

Adjuvant chemotherapy n =208 %
Platin-based doublet regimen

FOLFOX 75 36.1
SOX 48 23.1
XELOX %) 14
Taxanes contained regimen

mFLOT 15 7.2
Docetaxel plus fluorouracil 25 12.0
Docetaxel plus S-1 capsule 2 1.0
Monotherapy

S-1 capsule 13 6.3
Capecitabine 9 4.3
No adjuvant chemotherapy 18 8.7

mFLOT means Docetaxel 50-60 mg/m? + Oxaliplatin 85 mg/m? + Fluorouracil 2800 mg/m? intravenous injection over 48 h; every 2 wk. SOX means
Oxaliplatin 130 mg/m? intravenous injection + Tegafur Gimeracil Oteracil Potassium Capsule 40-60 mg bid D1-D14; every 3 wk. XELOX means Oxaliplatin
130 mg/m? + Capecitabine 1000 mg/m? bid D1-D14; every 3 wk. FOLFOX means Oxaliplatin 85 mg/m? + Fluorouracil 2800 mg/m? continuous
intravenous injection over 48 h; every 2 wk.

Table 5 Result of multivariate analysis

Items OR 95%Cl P value
UA, pmol/L 148 1.48-22 0.052
Blood type 1.2 1.2-1.92 0.45
Tumor differentiation 0.65 0.65-1 0.048
MONO, 10°/L 0.73 0.73-0.98 0.038
CEA, ng/mL 1.57 1.57-2.01 <0.01
LYMR 1.08 1.08-1.14 <0.01

UA: Uric acid; MONO: Monocyte; CEA: Carcinoembryonic antigen; LYMR: Lymphocyte ratio; OR: Odd ratio; CI: Confidence interval.
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Figure 1 Nomogram for predicting pathological complete response to neoadjuvant chemotherapy. The carcinoembryonic antigen axis, 1:0-5 ng/mL; 2:5-10
ng/mL; 3:10-15 ng/mL; 4:15-20 ng/mL; 5:20-25 ng/mL; 6: > 25 ng/mL; The tumor differentiation axis: 1: Well-differentiated; 2: Moderately differentiated; 3: Moderately-
poorly differentiated; 4: Poorly differentiated; 5: Signet ring cell adenocarcinoma. CEA: Carcinoembryonic antigen; LYMR: Lymphocyte ratio; pCR: Pathological

complete response.
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Figure 2 Receiver operating characteristic curve for the nomogram model. AUC: Area under the curve.
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Figure 3 Calibration curve for the nomogram model.

ARTICLE HIGHLIGHTS

Research background

Survival benefit of neoadjuvant chemotherapy (NAC) for advanced gastric cancer (AGC) is a
debatable issue. Studies had shown that the survival benefit of NAC is dependent on the
pathological response to chemotherapy drugs. For those who achieve pathological complete
response (pCR), NAC significantly prolonged the prolapsed-free survival and overall survival.
For those with poor response, NAC yielded no survival benefit, only toxicity and increased risk
of tumor progression during chemotherapy, which may hinder surgical resection. Thus,
predicting pCR to NAC is of great clinical significance and can help achieve individualized
treatment in AGC patients.

Research motivation

Our goal was to establish a nomogram to assist with individualized therapy: To identify those
who will have a positive response to NAC and advise them to adopted NAC strategy; to identify
those who will have a poor response to NAC and avoid the NAC-related harm.

Research objectives
Our main goal was to establish a nomogram for the prediction of pCR using only easily available
pre-treatment clinical parameters.

Research methods

A total of 208 patients were identified from the gastric cancer database of The Sixth Affiliated
Hospital, Sun Yat-sen University from March 2012 to July 2019. Included patients were
diagnosed with AGC with a clinical stage of T3N+ or T4N0/+. All patients received NAC and
subsequent gastrectomy with D2 lymphadenectomy. NAC regimen mainly consisted of mFLOT,
Folfox6, SOX and XELOX. pCR was defined as absence of residual cancer cell in the primary
tumor and the dissected regional lymph node.

Research results

A total of 208 patients diagnosed with adenocarcinoma of the stomach or esophagogastric
junction were enrolled in the study. Patients characteristic and the treatments received are
depicted in Table 1. Patients received a median of four cycles of NAC before surgery; 58.7% of
patients received mFLOT regimen (122/208) while 26.1% of patients received FOLFOX or its
analogue (75/208). The most common grade 3/4 hematological toxicities were anemia (92/208,
44.2 %) and neutropenia (86, 41.3 %). All treatments were followed by a radical resection
surgery. Peritoneal washing cytology test was conducted in only three patients, and the results
were all negative. Postoperative complications were observed in 44 patients (21.2%). The
incidence rate does not differ between pCR (41/181, 22.7%) and Non-pCR group (3/27, 11.1%)
statistically. Abdominal abscess was the most frequent complication in both groups, and all were
resolved by non-surgical management, such as percutaneous centesis drainage, enteral nutrition
support and antibiotic therapy. Based on the treatments above, only 13% (27/208) can be
classified as achieving pCR. Univariable associations between the clinical parameters and pCR
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are shown in Table 1. Statistically significant factors (P < 0.05) include tumor differentiation,
carcinoembryonic antigen level (CEA), lymphocyte ratio (LYMR), monocyte count (MONO),
blood type and uric acid level. The multivariable analysis showed that higher CEA level and
LYMR and lower MONO and tumor differentiation grade are independent predictors of pCR
with their respective odd ratios and corresponding 95% confidence intervals, as shown in Table
5. The established logistic linear regression model was used to build a nomogram as shown in
Figure 1, while the receiver operating characteristic curve of the nomogram is shown in Figure 2.
Area under the curve was 0.823. The apparent concordance statistic was 0.767, indicating a
strong discriminative ability in prediction. Calibration curves between predicted and actual
observations were plotted for internal validation. The outcome demonstrated that this
nomogram showed good statistical performance for predicting the probability of pCR, as shown
in Figure 3.

Research conclusions

A nomogram predicting pCR is built based on clinical parameters prior to the start of NAC. In
this model, higher CEA level and LYMR and lower MONO and tumor differentiation grade are
correlated with higher probability of pCR. Interestingly, the correlation between CEA level and
PCR is opposite to the previous report, in which higher CEA level is often the predictor of poor
response to NAC. The model was internally validated using bootstrap method and showed
satisfactory predictive power. However, it should also be acknowledged that there is a lack of
external validation in an independent cohort, and the survival impact of pCR was not elucidated
owning to insufficient data.

Research perspective
In the future, we plan to add an external cohort for validation to strengthen the reliability of the
nomogram. In addition, we plan to analyze the impact of pCR on survival.
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