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Autoimmune gastritis diagnosed
due to recurrent gastric
neuroendocrine tumor: a case
report

Qunying Yang, XiangHong Jin, Xiangyin Lv and JianWen Hu*

Department of Gastroenterology, Dongyang People’s Hospital, Dongyang, China

As digestive endoscopy becomes more prevalent, an increasing number of

autoimmune gastritis (AIG) cases have been diagnosed, which has contributed

to a growing body of research on AIG. We report the case of a patient with

AIG who was diagnosed due to receiving endoscopic surgery after discovering a

gastric neuroendocrine tumor (GNET) during gastroscopy twice within 3 years.

The patient was admitted to our hospital for endoscopic submucosal dissection

(ESD) due to GNET recurrence discovered during gastroscopy. The patient had

previously undergone ESD due to a GNET discovered during gastroscopy 3 years

ago. Recent repeat gastroscopy revealed severe mucosal atrophy in the gastric

body and fundus, an ulcer in the gastric antral, and two mucosal bulges in the

gastric body. Pathology indicated Grade 2 (G2)-GNET, and ESD was performed

again. The patient also had iron deficiency anemia and thyroid dysfunction,

elevated gastrin, and decreased pepsinogen I (PG I) and PG I/II. Hence, AIG

was diagnosed. Recurrent GNET cases, especially those with concurrent anemia

and abnormal thyroid function, may experience AIG. In addition to symptomatic

treatment, the clinician must evaluate the patient’s overall condition.
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1 Introduction

Despite the prevalence of gastric cancer screening and the improved eradication

rate for Helicobacter pylori, there has been a rise in the cases of autoimmune gastritis

(AIG) diagnosed, which is now not an uncommon disease. However, research suggests

that the diagnosis of AIG is severely delayed and fraught with challenges (1–3). AIG

is a chronic immune-mediated disease of the gastric mucosa. It can cause progressive

atrophy and sequential functional loss of the gastric oxyntic glands, resulting achlorhydria

and achlorhydria-induced hypergastrinemia (4). Type 1 gastric neuroendocrine tumors

(GNETs) are tumors derived from enterochromaffin-like (ECLs) cells. They are thought to

be associated with hypergastrinemia, as gastrin can stimulate the proliferation, hyperplasia

and atypical hyperplasia of ECL cells, thereby driving the formation of GNETs (5, 6).

Gastroscopy and endoscopic surgery are crucial methods for screening and treat in GNET

in patients with AIG (7). Here, we report the case of a patient who was diagnosed with AIG

due to GNET discovered during two gastroscopy examinations within 3 years. We aim to

remind clinicians to take note of the link between AIG and GNET, thereby improving the

diagnosis rates of AIG rather than merely providing symptomatic treatment.
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2 Case description

A 53-year-old female was admitted to the hospital 11

days after discovering a gastric tumor. Eleven days before

admission, the patient underwent a gastroscopy examination,

which revealed chronic atrophic gastritis, an ulcer at the

gastric antrum, and two mucosal bulges in the gastric

body. A biopsy of the lesion in the gastric body indicated

G2-GNET. The patient underwent endoscopic submucosal

dissection (ESD) 3 years ago due to a GNET discovered during

gastroscopy. The patient also had hypothyroidism and received

thyroxine supplements, but the medication was discontinued

in the past 2 months. The patient’s father had a history of

hypertension, and her mother had a history of hypertension and

type 2 diabetes.

Vital signs at admission: body temperature 36.5◦C; blood

pressure 118/67 mmHg; heart rate 80 beats/min; respiratory rate:

18 breaths/min. The patient also had an anemic appearance

and pale skin and mucosa. The patient showed normal white

blood cells and platelets, reduced hemoglobin (93 g/L), reduced

serum iron (3.8 µmol/L), reduced vitamin B12 (114 pmol/L),

and normal folic acid and ferritin. She also showed elevated

gastrin (328 µg/L), reduced pepsinogen (PG) I (10.2 µg/L),

normal PG II (10.9 µg/L), and reduced PG I/II (0.94). All tumor

indicators were normal, thyroxine level was normal, thyrotropin

was slightly elevated (5.91 µIU/mL), and fecal occult blood was

negative. On March 2, 2021, the patient received gastric ESD due

to a GNET discovered during gastroscopy in another hospital.

Postoperative pathology and immunohistochemistry indicated

Grade 1 (G1)-GNET.

Eleven days prior, the patient visited our hospital for a

repeat gastroscopy. The mucosa at the gastric body and fundus

was white and thin, and the submucosal vascular network

was visible. Two mucosal bulges of about 0.5 ×0.5mm in

size were seen in the greater curvature of the gastric body,

one of which had a red surface, with depression and erosion

in the center (Figure 1). An ulcer of 0.3 cm in size was

seen in the mucosa of the gastric antrum. These findings

suggested a diagnosis of chronic atrophic gastritis (mainly

at the gastric body and fundus), small ulcers at the gastric

antrum, and mucosal bulges at the gastric body. Pathology and

immunohistochemistry of the gastric body lesions indicated G2-

GNET, CK(+), CgA(+), Cyn(+), and Ki67(+3%) (Figure 2).

Full abdominal contrast-enhanced computed tomography did

not reveal clear abnormalities in the stomach. The patient was

diagnosed with G2-GNET, AIG, iron deficiency anemia, and

subacute hypothyroidism.

The physician performed endoscopic submucosal dissection

(ESD) on the gastric body lesions. Postoperative pathology showed

chronic severe atrophic gastritis and erosion in the gastric body,

with severe intestinal metaplasia. Individual atypical epithelial nests

disappeared after deep incision. The patient had iron deficiency

anemia and low vitamin B12. Therefore, she was given oral iron

supplements, folic acid, and vitamin B12.

Postoperatively, the patient’s general condition was acceptable,

with no abdominal pain, melena or other discomforts. Close follow-

up is currently ongoing.

3 Discussion

AIG, also known as type A gastritis, is an organ-specific

autoimmune disease limited to the mucosa of the gastric

fundus and gastric body. According to the literature, the global

incidence of AIG is 0.5–4.5% (8). AIG is often overlooked and

underestimated (9), as it is generally asymptomatic but may also

present with dyspepsia or reflux symptoms (10, 11). In a cross-

sectional study involving 379 patients with AIG, 56.7% reported

gastrointestinal symptoms, the most common of which were early

satiety or postprandial fullness. However, owing to its lack of

specificity, AIG is rarely suspected in clinical practice based on

gastrointestinal symptoms alone (12), and the patient’s overall

clinical manifestations are more important (13). This is also related

to the endoscopist’s insufficient knowledge about this disease

(3). In addition, there is currently a lack of uniform standards

for diagnosing AIG. Diagnosis is mainly based on serology,

endoscopy, and pathology of gastric mucosal biopsy (2, 7, 14).

This patient showed elevated gastrin levels and reduced PG I

and PG I/II levels. Gastroscopy and biopsy pathology indicated

severe mucosal atrophy and severe intestinal metaplasia of the

gastric body. Immunohistochemistry of the gastric body lesions

showed a Ki-67 index of 3% and epithelial markers CK (+), Syn

(+), CD56 (-), and CgA (+). These findings suggested type I

G2-GNET. Unfortunately, this patient was not tested for gastric

autoantibodies. However, based on the factors above, the patient

was diagnosed with AIG according to the Japanese diagnostic

criteria (15). Type I GNET is a complication that cannot be ignored

in patients with AIG, and its incidence can be as high as 15.4%

(16). Under endoscopy, it usually appears as a polyp or nodule of

<1 cm in the gastric body or fundus and rarely metastasizes (1–

3%) (17). In this patient, gastroscopy revealed two mucosal bulges

with a diameter of about 0.5 cm, and pathology suggested GNET.

However, since the lesion was relatively small, the tumor cells were

thought to be essentially removed during the biopsy, and no tumor

cells were found in the tissues excised during ESD.

In normal gastric physiology, the H+/K+ ATPases of parietal

cells in the oxyntic gland secrete hydrochloric acid, which creates an

acidic environment in the stomach. The parietal cells also produce

intrinsic factor (IF), which is a protein needed for the absorption of

vitamin B12 by the terminal ileum. In AIG, parietal cell antibodies

(PCAs) target H+/K+ ATPases, resulting in the destruction of

parietal cells by CD4+ T cells, replacement of oxyntic mucosa

by pseudopyloric metaplasia or intestinal metaplasia, and decrease

in oxyntic function. In addition, IF antibodies (IFAs) may also

appear, thus further reducing the level of available IF. The lack of

gastric acid and IF can lead to micronutrient deficiencies, including

vitamin B12 and iron, and may also involve vitamin C, calcium and

vitamin D deficiencies (18).

As the disease progresses, the deficiencies in vitamin B12

and iron will increase the risk of anemia and neurological

disorders, such as peripheral neuropathy and subacute combined

degeneration of the spinal cord (19, 20), leading to specific

clinical manifestations. These symptoms can assist with the

identification of AIG patients. At initial diagnosis, 37% of

patients presented with hematological manifestations and 10%

with neurological manifestations (21). Microcytic anemia, caused
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FIGURE 1

Re-examination gastroendoscopy of the patient 3 years after endoscopic submucosal dissection in March 2021. (A, B) There were visible submucosal

vascular networks at the fundus and gastric body of the stomach. (C) There was no obvious atrophy of mucosa on the gastric antrum. (D) A surgical

scar was observed in the mucosa of gastric body (black arrow). (E, F) In the greater curvature of the gastric body, two mucosal bulges of about

0.5mm each were observed (black arrow).

FIGURE 2

H&E staining of the two mucosal bulges and the representative images of immunohistochemical staining. (A, B) H&E staining of the two entire lesions

(5×magnification). The immunohistochemical staining images of the two lesions. The staining antigens were CK (C), CgA (D), Cyn (E), and ki-67 (F),

respectively (40×magnification).
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by iron malabsorption due to impaired gastric acid secretion, is

currently considered an earlier and more common hematological

manifestation of the disease (22). Vitamin B12 deficiency

megaloblastic anemia, also known as pernicious anemia (23),

may remain asymptomatic for 4–5 years, as soluble vitamin B12

(cobalamin) can be retained in the liver and used even after

the onset of vitamin B12 deficiency (2). This patient had iron

deficiency anemia, decreased vitamin B12, and had yet to develop

hematological manifestations of pernicious anemia. Therefore,

simply using the presence of pernicious anemia as a diagnostic clue

may further delay the diagnosis of AIG.

AIG often coexists with other autoimmune disorders. In a study

of 156 patients with AIG, about 68.6% had at least one other

autoimmune disease at the time of diagnosis, and about 60.9%

had autoimmune thyroiditis, followed by diabetes (19.9%) (16).

Another study involving 176 patients with AIG showed that the

majority of patients were female (80.7%), and 72% suffered from

at least one endocrine autoimmune disease, the most common of

which was autoimmune thyroid disease (35.8%) (4).

4 Conclusion

Clinicians who discover GNET during gastroscopy, especially

in patients with concurrent iron deficiency anemia, autoimmune

thyroid disease or other autoimmune diseases, should pay close

attention to the presence of gastric mucosal atrophy and further

perform tests for gastrin, PG, PCA, IFA, etc., to assess the possibility

of AIG. This will help to improve the diagnosis rate of AIG, reduce

related complications, and minimize adverse consequences rather

than simply perform symptomatic treatment.

Data availability statement

The original contributions presented in the study are included

in the article/supplementary material, further inquiries can be

directed to the corresponding author.

Ethics statement

The studies involving humans were approved by Ethics

Committee of Dongyang People’s Hospital. The studies

were conducted in accordance with the local legislation and

institutional requirements. The participants provided their

written informed consent to participate in this study. Written

informed consent was obtained from the individual(s) for the

publication of any potentially identifiable images or data included

in this article. Written informed consent was obtained from the

participant/patient(s) for the publication of this case report.

Author contributions

QY: Writing – original draft. XJ: Writing – review & editing.

XL: Writing – review & editing. JH: Resources, Writing – review

& editing.

Funding

The author(s) declare that no financial support was

received for the research, authorship, and/or publication of

this article.

Acknowledgments

We would like to thank Editage (www.editage.cn) for English

language editing.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.

Generative AI statement

The author(s) declare that no Gen AI was used in the creation

of this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

1. Lenti MV, Rugge M, Lahner E, Miceli E, Toh BH, Genta RM, et al. Autoimmune
gastritis. Nat Rev Dis Prim. (2020) 6:57. doi: 10.1038/s41572-020-0187-8

2. Livzan MA, Gaus OV, Mozgovoi SI, Bordin DS. Chronic
autoimmune gastritis: modern diagnostic principles. Diagnostics. (2021)
11:2113. doi: 10.3390/diagnostics11112113

3. Lenti MV, Miceli E, Cococcia S, Klersy C, Staiani M, Guglielmi F, et al.
Determinants of diagnostic delay in autoimmune atrophic gastritis.Aliment Pharmacol
Ther. (2019) 50:167–75. doi: 10.1111/apt.15317

4. Massironi S, Gallo C, Elvevi A, Stegagnini M, Coltro LA, Invernizzi P.
Incidence and prevalence of gastric neuroendocrine tumors in patients with
chronic atrophic autoimmune gastritis. World J Gastrointest Oncol. (2023) 15:1451–
60. doi: 10.4251/wjgo.v15.i8.1451

5. Campana D, Ravizza D, Ferolla P, Faggiano A, Grimaldi F, Albertelli M, et al.
Clinical management of patients with gastric neuroendocrine neoplasms associated
with chronic atrophic gastritis: a retrospective, multicentre study. Endocrine. (2016)
51:131–9. doi: 10.1007/s12020-015-0584-z

Frontiers inMedicine 04 frontiersin.org

https://doi.org/10.3389/fmed.2024.1519819
http://www.editage.cn
https://doi.org/10.1038/s41572-020-0187-8
https://doi.org/10.3390/diagnostics11112113
https://doi.org/10.1111/apt.15317
https://doi.org/10.4251/wjgo.v15.i8.1451
https://doi.org/10.1007/s12020-015-0584-z
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org


Yang et al. 10.3389/fmed.2024.1519819

6. Minalyan A, Benhammou JN, Artashesyan A, LewisMS, Pisegna JR. Autoimmune
atrophic gastritis: current perspectives. Clin Exp Gastroenterol. (2017) 10:19–
27. doi: 10.2147/CEG.S109123

7. Shah SC, Piazuelo MB, Kuipers EJ, Li D. AGA clinical practice update on
the diagnosis and management of atrophic gastritis: expert review. Gastroenterology.
(2021) 161:1325–32.e7. doi: 10.1053/j.gastro.2021.06.078

8. Massironi S, Zilli A, Elvevi A, Invernizzi P. The changing face of
chronic autoimmune atrophic gastritis: an updated comprehensive perspective.
AutoimmunRev. (2019) 18:215–22. doi: 10.1016/j.autrev.2018.08.011

9. Esposito G, Dottori L, Pivetta G, Ligato I, Dilaghi E, Lahner E. Pernicious anemia:
the hematological presentation of a multifaceted disorder caused by Cobalamin
deficiency. Nutrients. (2022) 14:1672. doi: 10.3390/nu14081672

10. Singh S, Chakole S, Agrawal S, Shetty N, Prasad R, Lohakare T, et al.
A comprehensive review of upper gastrointestinal symptom management in
autoimmune gastritis: current insights and future directions. Cureus. (2023)
15:e43418. doi: 10.7759/cureus.43418

11. Carabotti M, Esposito G, Lahner E, Pilozzi E, Conti L, Ranazzi G, et al.
Gastroesophageal reflux symptoms and microscopic esophagitis in a cohort of
consecutive patients affected by atrophic body gastritis: a pilot study. Scand J
Gastroenterol. (2019) 54:35–40. doi: 10.1080/00365521.2018.1553062

12. Carabotti M, Lahner E, Esposito G, Sacchi MC, Severi C, Annibale B. Upper
gastrointestinal symptoms in autoimmune gastritis: a cross-sectional study. Medicine.
(2017) 96:e5784. doi: 10.1097/MD.0000000000005784

13. Rodriguez-Castro KI, Franceschi M, Noto A, Miraglia C, Nouvenne A,
Leandro G, et al. Clinical manifestations of chronic atrophic gastritis. Acta Biomed.
(2018) 89:88–92. doi: 10.23750/abm.v89i8-S.7921

14. Iwamuro M, Tanaka T, Otsuka M. Update in molecular aspects
and diagnosis of autoimmune gastritis. Curr Issues Mol Biol. (2023)
45:5263–75. doi: 10.3390/cimb45070334

15. Kamada T, Watanabe H, Furuta T, Terao S, Maruyama Y, Kawachi H, et al.
Diagnostic criteria and endoscopic and histological findings of autoimmune gastritis
in Japan. J Gastroenterol. (2023) 58:185–95. doi: 10.1007/s00535-022-01954-9

16. Magris R, De Re V, Maiero S, Fornasarig M, Guarnieri G, Caggiari L, et al. Low
pepsinogen I/II ratio and high gastrin-17 levels typify chronic atrophic autoimmune
gastritis patients with gastric neuroendocrine tumors. Clin Transl Gastroenterol. (2020)
11:e00238. doi: 10.14309/ctg.0000000000000238

17. Sok C, Ajay PS, Tsagkalidis V, Kooby DA, Shah MM. Management of
gastric neuroendocrine tumors: a review. Ann Surg Oncol. (2024) 31:1509–
18. doi: 10.1245/s10434-023-14712-9

18. Cavalcoli F, Zilli A, Conte D, Massironi S. Micronutrient deficiencies in patients
with chronic atrophic autoimmune gastritis: a review. World J Gastroenterol. (2017)
23:563–72. doi: 10.3748/wjg.v23.i4.563

19. Zhang N, Li RH, Ma L, Li N, Shan PY, Wang XB, et al. Subacute
combined degeneration, pernicious anemia and gastric neuroendocrine tumor
occured simultaneously caused by autoimmune gastritis. Front Neurosci. (2019)
13:1. doi: 10.3389/fnins.2019.00001

20. TaniguchiM, SudoG, Sekiguchi Y, NakaseH. Autoimmune gastritis concomitant
with gastric adenoma and subacute combined degeneration of the spinal cord. Br Med
J Case Rep. (2021) 14:e242836. doi: 10.1136/bcr-2021-242836

21. Kalkan Ç, Soykan I. Differences between older and young patients with
autoimmune gastritis. Geriatr Gerontol Int. (2017) 17:1090–5. doi: 10.1111/ggi.12832

22. Kalkan Ç, Soykan I, Soydal Ç, Özkan E, Kalkan E. Assessment of gastric
emptying in patients with autoimmune gastritis. Dig Dis Sci. (2016) 61:1597–
602. doi: 10.1007/s10620-015-4021-1

23. Yadav MK, Manoli NM, Madhunapantula SV. Comparative
assessment of vitamin-b12, folic acid and homocysteine levels in
relation to p53 expression in megaloblastic anemia. PLoS ONE. (2016)
11:e0164559. doi: 10.1371/journal.pone.0164559

Frontiers inMedicine 05 frontiersin.org

https://doi.org/10.3389/fmed.2024.1519819
https://doi.org/10.2147/CEG.S109123
https://doi.org/10.1053/j.gastro.2021.06.078
https://doi.org/10.1016/j.autrev.2018.08.011
https://doi.org/10.3390/nu14081672
https://doi.org/10.7759/cureus.43418
https://doi.org/10.1080/00365521.2018.1553062
https://doi.org/10.1097/MD.0000000000005784
https://doi.org/10.23750/abm.v89i8-S.7921
https://doi.org/10.3390/cimb45070334
https://doi.org/10.1007/s00535-022-01954-9
https://doi.org/10.14309/ctg.0000000000000238
https://doi.org/10.1245/s10434-023-14712-9
https://doi.org/10.3748/wjg.v23.i4.563
https://doi.org/10.3389/fnins.2019.00001
https://doi.org/10.1136/bcr-2021-242836
https://doi.org/10.1111/ggi.12832
https://doi.org/10.1007/s10620-015-4021-1
https://doi.org/10.1371/journal.pone.0164559
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org

	Autoimmune gastritis diagnosed due to recurrent gastric neuroendocrine tumor: a case report
	1 Introduction
	2 Case description
	3 Discussion
	4 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


