
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2021 November 6; 9(31): 9320-9698

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I November 6, 2021 Volume 9 Issue 31

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 9 Number 31 November 6, 2021

FRONTIER

Gut-liver axis in cirrhosis: Are hemodynamic changes a missing link?9320

Maslennikov R, Ivashkin V, Efremova I, Poluektova E, Shirokova E

REVIEW

Pharmaconutrition strategy to resolve SARS-CoV-2-induced inflammatory cytokine storm in non-alcoholic 
fatty liver disease: Omega-3 long-chain polyunsaturated fatty acids

9333

Jeyakumar SM, Vajreswari A

Major depressive disorder: Validated treatments and future challenges9350

Karrouri R, Hammani Z, Benjelloun R, Otheman Y

MINIREVIEWS

Gene × environment interaction in major depressive disorder9368

Zhao MZ, Song XS, Ma JS

Deep learning driven colorectal lesion detection in gastrointestinal endoscopic and pathological imaging9376

Cai YW, Dong FF, Shi YH, Lu LY, Chen C, Lin P, Xue YS, Chen JH, Chen SY, Luo XB

ORIGINAL ARTICLE

Case Control Study

Cognitive behavioral therapy on personality characteristics of cancer patients9386

Yuan XH, Peng J, Hu SW, Yang Y, Bai YJ

Retrospective Cohort Study

Extrapancreatic necrosis volume: A new tool in acute pancreatitis severity assessment?9395

Cucuteanu B, Negru D, Gavrilescu O, Popa IV, Floria M, Mihai C, Cijevschi Prelipcean C, Dranga M

Establishment of a risk assessment score for deep vein thrombosis after artificial liver support system 
treatment

9406

Ye Y, Li X, Zhu L, Yang C, Tan YW

Retrospective Study

Clinical management and susceptibility of primary hepatic lymphoma: A cases-based retrospective study9417

Hai T, Zou LQ

Association of serum pepsinogen with degree of gastric mucosal atrophy in an asymptomatic population9431

Cai HL, Tong YL



WJCC https://www.wjgnet.com II November 6, 2021 Volume 9 Issue 31

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 31 November 6, 2021

Risk factors for relapse and nomogram for relapse probability prediction in patients with minor ischemic 
stroke

9440

Yu XF, Yin WW, Huang CJ, Yuan X, Xia Y, Zhang W, Zhou X, Sun ZW

Incidence, prognosis, and risk factors of sepsis-induced cardiomyopathy9452

Liang YW, Zhu YF, Zhang R, Zhang M, Ye XL, Wei JR

Associations with pancreatic exocrine insufficiency: An United Kingdom single-centre study9469

Shandro BM, Chen J, Ritehnia J, Poullis A

Retrospective analysis of influencing factors on the efficacy of mechanical ventilation in severe and critical 
COVID-19 patients

9481

Zeng J, Qi XX, Cai WW, Pan YP, Xie Y

Observational Study

Vitamin D deficiency, functional status, and balance in older adults with osteoarthritis9491

Montemor CN, Fernandes MTP, Marquez AS, Poli-Frederico RC, da Silva RA, Fernandes KBP

Psychological impact of the COVID-19 pandemic on Chinese population: An online survey9500

Shah T, Shah Z, Yasmeen N, Ma ZR

Outcomes of different minimally invasive surgical treatments for vertebral compression fractures: An 
observational study

9509

Yeh KL, Wu SH, Liaw CK, Hou SM, Wu SS

META-ANALYSIS

Glycated albumin as a biomarker for diagnosis of diabetes mellitus: A systematic review and meta-
analysis

9520

Xiong JY, Wang JM, Zhao XL, Yang C, Jiang XS, Chen YM, Chen CQ, Li ZY

CASE REPORT

Rapid response to radiotherapy in unresectable tracheal adenoid cystic carcinoma: A case report9535

Wu Q, Xu F

Clinical observation of pediatric-type follicular lymphomas in adult: Two case reports 9542

Liu Y, Xing H, Liu YP

Malignant adenomyoepithelioma of the breast: Two case reports and review of the literature9549

Zhai DY, Zhen TT, Zhang XL, Luo J, Shi HJ, Shi YW, Shao N

Validation of diagnostic strategies of autoimmune atrophic gastritis: A case report9557

Sun WJ, Ma Q, Liang RZ, Ran YM, Zhang L, Xiao J, Peng YM, Zhan B

Characteristics of primary giant cell tumor in soft tissue on magnetic resonance imaging: A case report9564

Kang JY, Zhang K, Liu AL, Wang HL, Zhang LN, Liu WV



WJCC https://www.wjgnet.com III November 6, 2021 Volume 9 Issue 31

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 31 November 6, 2021

Acute esophageal necrosis as a complication of diabetic ketoacidosis: A case report9571

Moss K, Mahmood T, Spaziani R

Simultaneous embolization of a spontaneous porto-systemic shunt and intrahepatic arterioportal fistula: A 
case report

9577

Liu GF, Wang XZ, Luo XF

Ureteroscopic holmium laser to transect the greater omentum to remove an abdominal drain: Four case 
reports 

9584

Liu HM, Luo GH, Yang XF, Chu ZG, Ye T, Su ZY, Kai L, Yang XS, Wang Z

Forearm compartment syndrome due to acquired hemophilia that required massive blood transfusions 
after fasciotomy: A case report

9592

Kameda T, Yokota T, Ejiri S, Konno SI

Transforaminal endoscopic excision of bi-segmental non-communicating spinal extradural arachnoid 
cysts: A case report and literature review

9598

Yun ZH, Zhang J, Wu JP, Yu T, Liu QY

T-cell lymphoblastic lymphoma with extensive thrombi and cardiac thrombosis: A case report and review 
of literature

9607

Ma YY, Zhang QC, Tan X, Zhang X, Zhang C

Perfect pair, scopes unite — laparoscopic-assisted transumbilical gastroscopy for gallbladder-preserving 
polypectomy: A case report

9617

Zheng Q, Zhang G, Yu XH, Zhao ZF, Lu L, Han J, Zhang JZ, Zhang JK, Xiong Y

Bilateral hematoma after tubeless percutaneous nephrolithotomy for unilateral horseshoe kidney stones: A 
case report

9623

Zhou C, Yan ZJ, Cheng Y, Jiang JH

Atypical endometrial hyperplasia in a 35-year-old woman: A case report and literature review9629

Wu X, Luo J, Wu F, Li N, Tang AQ, Li A, Tang XL, Chen M

Clinical features and literature review related to the material differences in thread rhinoplasty: Two case 
reports

9635

Lee DW, Ryu H, Jang SH, Kim JH

Concurrent tuberculous transverse myelitis and asymptomatic neurosyphilis: A case report9645

Gu LY, Tian J, Yan YP

Diagnostic value of contrast-enhanced ultrasonography in mediastinal leiomyosarcoma mimicking aortic 
hematoma: A case report and review of literature 

9652

Xie XJ, Jiang TA, Zhao QY

Misidentification of hepatic tuberculosis as cholangiocarcinoma: A case report9662

Li W, Tang YF, Yang XF, Huang XY



WJCC https://www.wjgnet.com IX November 6, 2021 Volume 9 Issue 31

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 31 November 6, 2021

Brunner’s gland hyperplasia associated with lipomatous pseudohypertrophy of the pancreas presenting 
with gastrointestinal bleeding: A case report

9670

Nguyen LC, Vu KT, Vo TTT, Trinh CH, Do TD, Pham NTV, Pham TV, Nguyen TT, Nguyen HC, Byeon JS

Metachronous squamous cell carcinoma of pancreas and stomach in an elderly female patient: A case 
report

9680

Kim JH, Kang CD, Lee K, Lim KH

Iatrogenic giant pseudomeningocele of the cervical spine: A case report9686

Kim KW, Cho JH

Traditional Chinese medicine for gait disturbance in adrenoleukodystrophy: A case report and review of 
literature

9691

Kim H, Kim T, Cho W, Chang H, Chung WS



WJCC https://www.wjgnet.com X November 6, 2021 Volume 9 Issue 31

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 9 Number 31 November 6, 2021

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Takeo Furuya, MD, PhD, Assistant Professor, Department 
of Orthopaedic Surgery, Chiba University Graduate School of Medicine, Chiba 2608670, Japan. furuya-
takeo@chiba-u.jp

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Yan-Xia Xing; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Dennis A Bloomfield, Sandro Vento, Bao-Gan Peng https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

November 6, 2021 https://www.wjgnet.com/bpg/GerInfo/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@wjgnet.com  https://www.wjgnet.com

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
https://www.wjgnet.com/2307-8960/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


WJCC https://www.wjgnet.com 9557 November 6, 2021 Volume 9 Issue 31

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2021 November 6; 9(31): 9557-9563

DOI: 10.12998/wjcc.v9.i31.9557 ISSN 2307-8960 (online)

CASE REPORT

Validation of diagnostic strategies of autoimmune atrophic gastritis: 
A case report

Wen-Jing Sun, Qiang Ma, Ren-Zheng Liang, Ya-Mei Ran, Li Zhang, Juan Xiao, Yong-Mei Peng, Bin Zhan

ORCID number: Wen-Jing Sun 0000-
0001-7503-8562; Qiang Ma 0000-
0002-8330-6544; Ren-Zheng Liang 
0000-0003-4956-6411; Ya-Mei Ran 
0000-0001-9411-7055; Li Zhang 
0000-0002-8743-2177; Juan Xiao 
0000-0001-6303-6375; Yong-Mei 
Peng 0000-0001-8198-6729; Bin Zhan 
0000-0001-9841-6546.

Author contributions: Sun WJ 
contributed to diagnosis, drafting 
the manuscript and reviewing the 
literature; Ma Q performed the 
pathological diagnosis; Liang RZ 
performed the endoscopy and 
management of the patient; Zhang 
L, Xiao J and Peng YM reviewed 
the literature; Zhan B manage the 
patient as the cooperation teacher 
and contributed to the revising the 
manuscript, reference list and 
original figure documents.

Informed consent statement: 
Informed written consent was 
obtained from the patient for 
publication of this report and any 
accompanying images.

Conflict-of-interest statement: The 
authors declare that they have no 
conflict of interest.

CARE Checklist (2016) statement: 
The authors have read the CARE 
Checklist (2016), and the 
manuscript was prepared and 
revised according to the CARE 
Checklist (2016).

Wen-Jing Sun, Ren-Zheng Liang, Ya-Mei Ran, Li Zhang, Juan Xiao, Yong-Mei Peng, Bin Zhan, 
Department of Gastroenterology, Hepatology and Endocrinology, Thirteenth Peoples’ Hospital 
of Chongqing, Chongqing 400053, China

Qiang Ma, Department of Pathology, Daping Hospital, Army Medical University, Chongqing 
400042, China

Corresponding author: Bin Zhan, MD, Chief Physician, Department of Gastroenterology, 
Hepatology and Endocrinology, Thirteenth Peoples’ Hospital of Chongqing, No. 16 
Tieluxincun, Jiulongpo District, Chongqing 400053, China. 406302524@qq.com

Abstract
BACKGROUND 
Autoimmune atrophic gastritis (AAG) is a type of chronic gastritis that mainly 
affects the gastric corpus. Due to the lack of standard diagnostic criteria and 
overlaps with the courses of Helicobacter pylori-related atrophic gastritis, reports 
on the diagnostic strategy of AAG at an early stage are limited.

CASE SUMMARY 
A 71-year-old woman with severe anemia was diagnosed with AAG. Endoscopic 
views and pathological findings showed the coexistence of normal mucosa in the 
gastric antrum and atrophic mucosa in the gastric fundus. Serological tests 
showed that anti-parietal cell antibodies and anti-intrinsic factor antibodies were 
both positive. Immunohistochemical results, which showed negative H+-K+ 
ATPase antibody staining and positive chromogranin A (CgA) staining, 
confirmed the mechanism of this disease. After vitamin B12 and folic acid supple-
mentation, the patient recovered well.

CONCLUSION 
Successful diagnosis of AAG includes serological tests, endoscopic characteristics, 
and immunohistochemistry for H+-K+ ATPase and CgA antibodies.

Key Words: Autoimmune atrophic gastritis; Endoscopy; H+-K+ ATPase; Chromogranin A; 
Immunohistochemical examination; Case report
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Core Tip: The mechanism of autoimmune atrophic gastritis (AAG) involves  H+-K+ 
ATPase. It is mostly identified during the late stage due to pernicious anemia. We 
present a case of AAG with anemia, typical endoscopic findings and immunohisto-
chemical staining for H+-K+ ATPase and chromogranin A (CgA) antibodies. This case 
report demonstrates a successful diagnostic strategy for AAG that includes serological 
test (anti-parietal cell and anti-intrinsic factor antibodies), endoscopic characteristics 
and immunohistochemical results for H+-K+ ATPase and CgA antibodies.

Citation: Sun WJ, Ma Q, Liang RZ, Ran YM, Zhang L, Xiao J, Peng YM, Zhan B. Validation of 
diagnostic strategies of autoimmune atrophic gastritis: A case report. World J Clin Cases 2021; 
9(31): 9557-9563
URL: https://www.wjgnet.com/2307-8960/full/v9/i31/9557.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i31.9557

INTRODUCTION
Autoimmune atrophic gastritis (AAG), also known as type A gastritis, occurs more 
frequently in elderly women[1]. Its incidence is higher in Europe and America than in 
Asia[2], but its epidemiology remains unclear. AAG is an inflammatory disease that is 
limited to the mucosa of the gastric fundus and body, and its pathogenesis is not well 
understood. The molecular mechanism of H+-K+ ATPase is widely accepted. Anti-
parietal cell antibodies (APCAs) and anti-intrinsic factor antibodies (AIFAs) are 
believed to act on H+-K+ ATPase located in the mucosa of the gastric fundus and body, 
which ultimately leads to the loss of oxyntic glands, decreased pepsinogen levels, and 
increased serum gastrin levels[2,3]. At an early stage, AAG has no typical symptoms. 
Some patients present only with iron-deficiency anemia and gastrointestinal 
symptoms. At a later stage, megaloblastic anemia, pernicious anemia, and subacute 
combined degeneration are often typical symptoms[4]. The diagnosis of AAG is 
challenging for gastroenterologists and pathologists. Most cases are diagnosed due to 
manifestations such as pernicious anemia.

Here, we present a case of pernicious anemia, which was diagnosed as AAG based 
on endoscopic features and immunohistochemical staining for H+-K+ ATPase antibody 
and chromogranin A (CgA), as well as a literature review of AAG. This study was 
approved by the Ethics Committee of our hospital.

CASE PRESENTATION
Chief complaints
A 71-year-old woman presented to our hospital with progressive dizziness, headache, 
and weakness for > 1 year.

History of present illness
She also complained of blurry vision, tinnitus, acid reflux, belching, anorexia, and 
lower back pain. She did not have fever, and her skin and sclera were normal.

History of past illness
The patient had a history of gastric ulcer in the antrum, which was diagnosed 1 year 
prior to presentation. She received regular treatment for gastric ulcer and recovered 
well.

Personal and family history
There was no personal history of tobacco or alcohol consumption or any other family 
medical history.

Physical examination
The patient’s height and weight were 155 cm and 42 kg, respectively. Physical 
examination revealed that the tongue was swollen and smooth. There were no positive 

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i31/9557.htm
https://dx.doi.org/10.12998/wjcc.v9.i31.9557
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Figure 1 Endoscopic findings. Endoscopy shows normal mucosa in the gastric antrum (A); and atrophic mucosa in the gastric fundus and body (B and C). 
Narrow band imaging shows enlarged tubular structures without regular arrangement of collecting venules and pseudopyloric changes in the gastric fundus and body 
(D).

signs in the chest or abdominal area.

Laboratory examinations
Laboratory examination indicated a significantly decreased erythrocyte count (1.01 × 
1012/L), hemoglobin level (45 g/L), leukocyte count (0.52 × 109/L), and platelet count 
(54 × 109/L). The mean corpuscular volume, mean corpuscular hemoglobin, and mean 
corpuscular hemoglobin concentration were 124.3 fL (normal range, 82.0–100.0 fL), 
44.6 pg (normal range, 27.0–34.0 pg), and 359 g/L (normal range, 316.0–354.0 g/L), 
respectively. Routine urinalysis and liver and renal function tests were normal. The 
markers of myocardial injury were within normal limits. The serum levels of folic acid 
and vitamin B12 were 28.43 nmol/L (normal range, 7.0–54.10 nmol/L) and < 37 
pmol/L (normal range, 133.0–675.00 pmol/L), respectively, while the serum ferritin 
level was normal. A bone marrow biopsy revealed a decrease in the number of red 
blood cells and an increase in their volume. Both APCAs and AIFAs were positive. The 
gastrin level was 266 pg/mL, which was higher than the normal level (13.0–115.0 
pg/mL). The pepsinogen (PG) I and PG II levels were 12.8 (> 40.0) and 6.7 (< 27.0) 
ng/mL, respectively.

Imaging examinations
Endoscopic findings: Endoscopy revealed normal mucosa in the gastric antrum. 
However, the mucosa in the gastric fundus and body was atrophic. Narrow band 
imaging (NBI) showed atrophic changes without regular arrangement of collecting 
venules (RACVs) in the gastric fundus and body. Moreover, enlarged tubular 
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Figure 2 Pathological findings. Pathology revealed decreased density of glands and lymphocyte infiltration in both the epithelium and lamina propria of the 
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gastric fundus and body (A1 and B1). However, the mucosa in the gastric antrum did not show atrophic changes (C1). Immunohistochemical results show negative 
hydrogen-potassium adenosine triphosphatase antibody staining and positive chromogranin A staining in most of the gastric mucosa (A2, B2, C2, A4, B4 and C4). 
Pepsinogen I staining is positive in a small number of glands in the gastric fundus and body (A3, B3 and C3).

structures and pseudopyloric changes were observed in the gastric fundus and body 
(Figure 1).

Pathological findings: Histology revealed decreased density of glands and 
lymphocyte infiltration in both the epithelium and lamina propria of the gastric 
fundus and body. However, the mucosa in the gastric antrum did not show atrophic 
changes. Immunohistochemical results showed negative H+-K+ ATPase antibody 
staining and positive CgA staining in most of the gastric mucosa. PG I staining was 
positive in a small number of glands in the gastric fundus and body (Figure 2).

FINAL DIAGNOSIS
The final diagnosis in this patient was pernicious anemia and AAG.

TREATMENT
Blood transfusion was administered to correct severe anemia, and vitamin B12 and 
folic acid supplementation were initiated to prevent pernicious anemia.

OUTCOME AND FOLLOW-UP
The patient recovered well and was discharged within 10 d. After receiving vitamin 
B12 and folic acid supplementation for 8 mo, she recovered well without any other 
adverse or unanticipated events, and her hemoglobin level was 93 g/L.

DISCUSSION
Currently, the diagnosis of AAG is primarily based on endoscopic findings and 
histology of the gastric mucosa, as well as serological tests; however, there are no 
standards for the diagnosis of AAG[1,2]. Serological tests include target-specific 
antibodies (e.g., APCAs and AIFAs), serum PG I levels, PG I/II ratio, serum gastrin 
levels, and vitamin B12 levels. APCAs are present in 85%–90% of pernicious anemia 
cases[5], but their specificity for pernicious anemia is low[6]. In contrast, AIFAs have 
been shown to be more specific for pernicious anemia[7]. However, neither APCAs 
nor AIFAs can be used to identify the severity of atrophic gastritis.

PG I and PG II are two subtypes secreted by the chief cells and gastric glands, 
respectively. PG I and PG I/II ratio are recognized as specific markers for evaluating 
the function of gastric mucosa. Koc et al[8] reported that serum PG tests may provide 
valuable information for the diagnosis of atrophic gastritis and early-stage gastric 
cancer. However, they could not identify the cause of atrophic gastritis. Other 
serological biomarkers such as serum growth hormone and gastrin also have higher 
sensitivity in the diagnosis of atrophic gastritis[9,10], but they cannot identify the 
cause of atrophic gastritis. Ghrelin is produced by endocrine cells located in the gastric 
mucosa, and its sensitivity and specificity for atrophic gastritis in patients with parietal 
cell antibodies are 97.3% and 100%, respectively, which are higher than those of the PG 
I/II ratio and gastrin levels[11,12]. In this case, positive APCAs and AIFAs as well as 
high gastrin and low PG I levels indicated the diagnosis of AAG.

Endoscopically, AAG is characterized by the coexistence of normal mucosa in the 
gastric antrum and atrophic mucosa in the gastric fundus[2,4]. It is worth noting that 
endoscopic findings should not be used alone to diagnose AAG. In the early stage of 
AAG, there may be no obvious changes in the endoscopic views. As atrophy 
progresses, the mucosa of the gastric fundus and body may become thinner and 
flatter. The atrophic mucosa and enlarged tubular structures in the gastric fundus and 
body with the disappearance of RACVs can be detected by the NBI magnification[13]. 
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Table 1 Comparison of AAG with Helicobacter pylori-induced atrophic gastritis

AAG Helicobacter pylori-induced atrophic gastritis

Serological tests 

APCAs, AIFAs Positive Negative

PG I levels Low Normal

The PG I/PG II ratio Low Normal, or low

Gastrin levels, Increased Low, or normal

Vitamin B12 levels Decreased Often normal

Against H. pylori antibodies Negative, but may be positive Positive

Endoscopy

The distribution of atrophic mucosa Corpus and fundus Antrum, corpus and funds

Histology

Enterochromaffin-like cells Common Rare

Oxyntic glad involvement Common Rare

CgA staining Positive Negative

H+-K+ ATPase antibody Staining Negative Positive, but may be negative

Risk of gastric tumor Gastric carcinoid Gastric cancer

AAG: autoimmune atrophic gastritis; APCAs: anti-parietal cell antibodies; AIFAs: anti-intrinsic factor antibodies; PG I: pepsinogen I; PG II: pepsinogen II; 
CgA: chromogranin A.

It is well known that atrophic gastritis associated with Helicobacter pylori (H. pylori) 
infection also appears as an irregular arrangement of collecting venules. H. pylori-
induced atrophic gastritis usually originates from the gastric antrum. Other 
endoscopic findings, such as mucosal swelling, diffuse redness, and sticky mucosa, 
can be considered characteristics of H. pylori infection[14,15]. These features may help 
distinguish between AAG and gastritis associated with H. pylori infection (Table 1). In 
our case, endoscopy revealed normal mucosa in the gastric antrum. In contrast, 
enlarged tubular structures combined with regular white zones and the disappearance 
of RACVs were found in the gastric fundus and body. However, sticky mucosa, 
redness, mucosal swelling, and enlarged folds were not observed in this case. These 
features suggested that this case could be diagnosed as AAG, which needs to be 
confirmed by histology.

Histology is considered a reliable method for diagnosing atrophic gastritis. 
However, it is difficult to distinguish between AAG and atrophic gastritis related to H. 
pylori infection. In addition, serological tests are not helpful in identifying AAG and 
atrophic gastritis related to H. pylori infection. Some studies have indicated that 
immunohistochemical staining is helpful in the diagnosis of AAG. Negative staining 
for H+-K+ ATPase antibody and positive staining for CgA are the main characteristics 
of AAG in immunohistochemical staining[16,17]. CgA is considered to be associated 
with hyperplasia of enterochromaffin-like cells and a high risk of gastric carcinoids[1]. 
Negative staining for H+-K+ ATPase antibody suggests that mucosal damage in the 
gastric fundus and body is caused by the destruction of parietal cells by H+-K+ ATPase 
antibodies[16,18]. In addition, lymphocyte infiltration leads to the destruction of 
parietal cells, loss of oxyntic glands, pseudopyloric glands, and proliferation of entero-
chromaffin-like cells in the mucosa of the gastric fundus and body[1,2]. However, 
these features are rarely found in atrophic gastritis related to H. pylori infection[15]. 
These characteristics of immunochemical staining can help distinguish AAG from H. 
pylori-associated atrophic gastritis (Table 1). These findings were consistent with those 
in the present study. In addition, we found that PG I staining was negative in most of 
the mucosa, which may indicate the destruction of chief cells.

However, to the best of our knowledge, data concerning the diagnostic accuracy of 
H+-K+ ATPase, CgA, and PG I antibodies in patients with AAG are limited. Finally, it is 
noteworthy that positive CgA antibody staining is common in patients with AAG[1,
3]. Whether positive CgA antibody staining in our patient could be a predictive factor 
for gastric neuroendocrine tumors or gastric carcinoid remains unclear, as is its clinical 
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relevance to survival and local relapse.

CONCLUSION
Serological tests (APCAs and AIFAs), endoscopic characteristics, and histological 
results, especially immunohistochemical staining for H+-K+ ATPase antibody and CgA, 
are important in the diagnosis of AAG. However, more clinical trials are needed to 
confirm these diagnostic criteria.
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