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Abstract

Purpose of Review  Diagnosis of autoimmune gastritis (AIG) is often delayed because of the 
absence of typical symptoms. Clinical guidelines are lacking which results in inadequate 
treatment and poor cancer screening. This review presents an overview of current manage-
ment options and aims at raising awareness for this often-neglected disease.
Recent Findings  Autoimmune gastritis is mostly thought of as a disease of the elderly with 
vitamin B12 deficiency and pernicious anemia. Today it is recognized that AIG is found with 
a similar prevalence among all age-groups, with iron deficiency being a frequent feature. 
Conventional therapy consists of adequate iron and vitamin B12 supplementation as well 
as symptomatic approaches. The associated risk for gastric adenocarcinoma and gastric 
neuroendocrine tumors requires regular endoscopic follow up. Novel therapies aiming to 
reduce gastric atrophy and cancer risk are currently under development.
Summary  Treatment of autoimmune gastritis should focus on optimizing supplementation 
of deficiencies and include cancer prevention measures. Clinical research should address 
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the possibility to arrest the inflammatory process and to prevent progression of AIG. Inter-
national guidelines on management and endoscopic screening intervals should be set up.

Introduction

Autoimmune gastritis (AIG) is characterized by a 
chronic inflammation of the stomach fundus and 
corpus due to an autoimmune destruction of the 
acid-producing oxyntic mucosa [1, 2]. Specifically, 
anti-parietal cell antibodies (PCA) recognize a sub-
unit of the proton-pump H+/K+-ATPase located on 
parietal cells, leading to a loss of these cells and 
finally resulting in mucosal atrophy. Since parietal 
cells are only present in the fundus and corpus, the 
antrum remains spared from inflammation and 
atrophy. Along with the destruction of parietal cells, 
acid secretion declines, resulting in hypochlorhydria, 
followed by achlorhydria [1, 2, 3]. Consequently, 
maldigestion, bacterial changes in the stomach, and 
small bowel and deficiencies in iron, as well as in 
vitamin B12 due to the concomitant loss of intrin-
sic factor, may occur [4, 5•]. Even though iron defi-
ciency is the most prevalent, AIG is historically best 
known for pernicious anemia with underlying vita-
min B12 deficiency, which may occur much later in 
the disease course [4].
The risk of developing gastric neoplasia is significantly 
elevated in AIG patients, since the persistent inflam-
mation, with a predominance of lymphocytes, leads to 
gastric atrophy and may further lead to precancerous 
lesions [1, 6, 7, 8, 9]. Even though the exact cancer risk 
is still under some discussion, a meta-analysis of six 
European countries found an overall relative risk for 

gastric adenocarcinoma of 6.8% among AIG patients 
[9]. In addition, AIG is associated with an increased 
risk for type 1 gastric NETs, with an estimated inci-
dence rate of 0.4–0.7% per-person year [6, 7, 10]. 
Physiologically, parietal cells are triggered to secrete 
acid upon stimulation with gastrin and histamine, 
produced by G-cells and enterochromaffin-like cells 
(ECL), respectively. The destruction of parietal cells 
may result in hyperplasia of G-cells and ECLs, with 
especially the latter at high risk for type 1 gastric NET 
transformation [6, 7, 10].
Treatment of AIG relies on supplementation of iron 
and vitamin B12, as well as symptomatic approaches 
to ameliorate gastrointestinal (GI) complaints [1]. 
Immunosuppressive therapy is currently not part of 
the therapeutic management; however new formula-
tions are under development and may find their appli-
cation into clinical practice. Endoscopic follow-up is 
critical for early detection of premalignant and early 
neoplastic lesions in the stomach, which needs to be 
addressed in international guidelines.
Furthermore, AIG is associated with other autoim-
mune disorders, including Hashimoto’s autoim-
mune thyroiditis with an especially high prevalence 
of 10–40%, but also diabetes mellitus type I, vitiligo, 
Addison’s disease, and non-alcoholic steatohepatitis, 
which should be accounted for when AIG patients pre-
sent with suggestive symptoms [1, 11, 12, 13].

Epidemiology and Background

The prevalence of AIG is estimated to range from 0.5 to 4.5% globally, affect-
ing predominantly women [1, 14]. However, epidemiologic data is scarce, 
and it seems likely that prevalence has been underestimated in the past, with 
some more recent studies estimating the prevalence to be up to 7.8–19.5% 
[3, 15]. Since GI symptoms are usually unspecific and mild, AIG might often 
not be suspected. Especially in young women with iron deficiency, AIG may 
often be overlooked—in fact, the current AGA guideline on Gastrointestinal 

65



Stomach (P Malfertheiner, Section Editor)

Evaluation of Iron Deficiency Anemia advises against screening for AIG in 
premenopausal women, contributing to a low detection rate [16•]. In order to 
provide treatment recommendations in this review, an update in manifesta-
tions and diagnostics is first introduced to help increase AIG detection rate.

Iron deficiency is highly prevalent in AIG, with 25–50% of patients suffer-
ing from microcytic hypochromic anemia, due to an ineffective iron resorp-
tion in AIG [1, 3, 4]. Physiologically, 50% of our daily iron intake, is absorbed 
as non-heme iron and must be reduced to its ferrous form (Fe2+) to be bio-
logically available [17]. This chemical state is primarily obtained in acidic pH 
states, explaining why iron absorption is impaired in AIG [18, 19].

Pernicious anemia typically occurs later in the disease course and mani-
fests as hyperchromic macrocytic anemia and neurological symptoms in late 
stages [4]. In the past, AIG and pernicious anemia have often been used 
as interchangeable terms, although pernicious anemia only occurs in about 
15–20% of AIG patients [1, 3]. Vitamin B12 deficiency is not only due to a 
loss of intrinsic factor, which is produced by parietal cells, but also due to 
the loss of gastric acid, which releases vitamin B12 from food sources. The 
typically late occurrence of vitamin B12 deficiency can be explained by a low 
daily turnover (2–3 ug per day) versus a large store of vitamin B12 (2–5 mg), 
which can last for years [1, 20].

Manifestation and Symptoms

The clinical presentation of AIG is usually unspecific and most often presents 
with mild or subtle symptoms [1, 2]. Patients may present with symptoms of 
anemia, but also with GI symptoms like epigastric pain, postprandial fullness, 
or nausea (Table 1). Several mechanisms are involved and contribute to GI 

Table 1.   Symptoms in AIG, iron deficiency anemia and vitamin B12 deficiency

Iron deficiency anemia Vitamin B12 deficiency
(± anemia)

Autoimmune gastritis

Fatigue Fatigue Symptoms of iron and/or 
vitamin B12 deficiency

Shortness of breath Shortness of breath Postprandial dyspepsia, full-
ness

Weakness Weakness Reflux-like symptoms
Impaired physical and cognitive 

function
Impaired physical and cognitive function Epigastric pain

Restless leg syndrome peripheral polyneuropathy, paresthesia Bloating
Hair loss Myelopathy Altered colonic transit (diar-

rhea and/ or constipation)
Brittle nails Spinal ataxia Lower abdominal pain

psychological disorder (e.g., depression, psychosis)
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symptoms in AIG. Often lower GI tract symptoms, similar to irritable bowel 
syndrome (IBS) with bloating and altered colonic transit have been reported, 
likely explained by an altered microbiome composition in AIG [5•, 21].

A recent interesting analysis of GI symptoms in Italy has shown that about 
56% of AIG patients complain of GI symptoms, of which 70% have upper GI 
symptoms only. Postprandial distress-like dyspepsia was the most common 
complaint, with about 60% of symptomatic patients suffering of it, followed 
by reflux-like symptoms and epigastric pain. Lower GI tract symptoms were 
also reported, such as abdominal pain, constipation, and diarrhea [5•]. How-
ever, a systematic approach to determine symptom severity in AIG is currently 
lacking. To overcome this drawback, a new AIG symptom score is under devel-
opment by this study group and currently evaluated among AIG patients to 
better determine common symptoms and objectify symptom severity in AIG.

Predominant and characteristic symptoms of AIG are deficiencies in iron 
and less commonly vitamin B12. Both these deficiencies result in anemia 
(micro- or macrocytic, depending on origin), accompanied by fatigue, short-
ness of breath, hair loss, weakness, or sleeping disorder.

Furthermore, prolonged vitamin B12 deficiency leads to degradation of 
central and peripheral nerves, since the synthesis of succinyl coenzyme A, 
which is required for the myelinization of nervous shafts, depends on the 
availability of vitamin B12. The sometimes irreversible symptoms of vitamin 
B12 deficiency may be as severe as peripheral polyneuropathy, paresthesia, 
cognitive impairment, and psychological disorders up to psychosis [20].

Management and therapy
Diagnosis

Patients with iron deficiency, anemia, and/or unspecific GI symptoms should 
be evaluated for AIG. The laboratory work-up should include a blood count, 
iron status (ferritin, transferrin, transferrin saturation), vitamin B12 status, 
and the specific AIG serologic markers PCA, intrinsic factor-antibodies (IFA), 
and if available gastrin. According to a study including 165 patients with 
histologically confirmed AIG, 81% of patients were positive for PCA, whereas 
approximately 10% of dyspeptic or iron deficient controls were false positive 
[22]. In a retrospective analysis of patients with iron deficiency of unknown 
etiology, PCA levels with a cut-off of > 100 U/ml were found to be highly spe-
cific (98%) and sensitive (93%) to diagnose AIG correctly [23]. IFA are far less 
common in AIG patients, with a prevalence of 27%, and may be positive in 
combination with PCA or by itself [22]. Gastrin levels are elevated dependent 
on the level of atrophy, since gastrin is the key trigger for acid production [1]. 
Additionally, the determination of pepsinogen I (secreted by oxyntic mucosa) 
and II (secreted by antral mucosa) may be helpful for non-invasive graduation 
of atrophy, since pepsinogen I is distinctively decreased in oxyntic atrophy 
while pepsinogen II remains unaffected [1, 3]. A low pepsinogen I:II ratio 
therefore is an indicator for atrophy. Gastrin, pepsinogen I and pepsinogen II, 
together with H. pylori antibodies, have been incorporated in panel of markers 
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(GastroPanel™), which is being used for non-invasive diagnosis of atrophic 
gastritis and H. pylori infection in dyspeptic patients before endoscopy [24]. 
Indeed, in patients with dyspepsia but without any alterations in these sero-
logic markers, AIG seems to be unlikely [25].

Endoscopically, AIG is very difficult to distinguish from healthy mucosa, 
especially in early stages. Acute inflammation may be present in the florid 
stage of AIG, with endoscopically flattened gastric corpus folds or swelling 
and reddening of the mucosa [1, 2, 26••]. In the subsequent stage, atrophy 
of the corpus and fundus may be visible with pale mucosa and translucent 
vessels due to thinned mucosa, while the antrum remains unaffected (Fig. 1) 
[26••]. Intestinal metaplasia may be recognized endoscopically with white 
opaque fields and blueish crests [26••]. Endoscopic biopsies should be taken 
accordingly to the updated Sydney system, which includes two samples from 
the antrum, besides two biopsies from the body and one from the incisura 
angularis [27••] with separate sampling and biopsies of any suspicious 
regions.

Measuring gastric pH during endoscopy could be a helpful and affordable 
tool to help identify AIG; however, currently, it is not an established method. 
High pH levels can indicate loss of function of parietal cells, which may 
already be present in early stages of AIG, when histopathological changes are 
not distinct yet [28]. In a study using pH test stripes during endoscopy, all 
evaluated AIG patients were found to have achlorhydria (pH levels > 6) or at 
least hypochlorhydria (pH 3–5) [23]. An integratable device for gastroscopes, 
EndoFaster™, has recently been developed to measure gastric pH in real-time 
during endoscopy, in order to identify areas of atrophy more efficiently [29]. 
Nonetheless, criticism has been raised since there is currently no validated 
method available to measure gastric pH during endoscopy and because the 
measured results might not reflect physiological levels.

As intake of proton pump inhibitors also raises gastric pH, this must be 
excluded when pH is tested [28].

Fig. 1   Endoscopic picture of AIG, atrophy with pale mucosa due to thinning.
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Histology remains to be the gold standard for diagnosis of AIG. Histo-
pathological signs are restricted to the oxyntic mucosa and therefore the gas-
tric corpus and fundus. Possible findings include immune infiltrates, atrophy, 
and intestinal or pseudopyloric metaplasia. In the early stage of AIG, dense 
immune cell infiltrates may be present along with a patchy destruction of 
parietal cells, which may be difficult to distinguish from other types of gastri-
tis. As disease progresses, atrophy of oxyntic mucosa and pseudopyloric meta-
plasia becomes apparent. In the end stage, oxyntic mucosa is often completely 
destroyed, leaving intestinal metaplasia and possibly enterochromaffin-like 
hyperplasia [2]. Histologically, atrophy should be graded using the scoring 
system Operative Link on Gastritis Assessment (OLGA), ranging from sta-
dium 0 (no atrophy) to IV (severe atrophy) [30]. OLGA allows stratification 
of patients depending on their risk for gastric neoplasia and can therefor 
help detect patients at risk [30, 31]. In some cases, H. pylori may be present 
concomitantly with AIG, making it impossible to diagnose AIG with certainty. 
Until today is incompletely understood, if H. pylori might be able to induce 
AIG in susceptible individuals and how co-occurrence affects disease course 
[1]. Even so, eradication of H. pylori is indicated and in individuals with sus-
pected underlying AIG, re-endoscopy 3 to 6 months after eradication should 
be performed [26••].

As AIG is often associated with Hashimoto’s thyroiditis, with a prevalence 
of up to 40% among AIG patients [11, 12], routine TSH measurements might 
be useful in patients diagnosed with AIG.

Treatment

Currently, no causative treatment for AIG exists. However, symptomatic meas-
ures should be taken to alleviate concomitant symptoms. These include the 
screening and supplementation of deficiencies in iron and vitamin B12 as well 
as treatment of unspecific GI symptoms.

Furthermore, chronic atrophic gastritis as a consequence of AIG implicates 
an elevated risk for gastric malignancy, specifically for neuroendocrine tumors 
(NETs) and gastric adenocarcinoma [1, 9, 32••]. Therefore, regular surveil-
lance endoscopies are critical; however, guidelines on the recommended 
intervals are inconsistent.

The therapeutic management of AIG is described in detail in Table 2.

General Medication

In patients with dyspepsia or feeling of fullness, common medications for 
functional dyspepsia may be used (e.g., prokinetics). PPIs have no role in AIG 
treatment due to preexisting hypochlorhydria and do not alleviate reflux-like 
symptoms, which are typically functional and not associated with endoscopic 
findings of gastroesophageal reflux disease [33•, 34]. Even though this seems 
logical when understanding the pathophysiologic mechanism, PPIs are often 
prescribed to AIG patients. It is worth mentioning, however, that in atrophic 
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gastritis some 20–24% of patients may complain of GERD-like symptoms 
[35, 36, 37], suggesting that acid is not the only symptom trigger.

AIG patients may suffer from bloating and altered colonic transit time par-
tially due to small intestine bacterial overgrowth (SIBO). If SIBO is suspected 
in patients, testing with lactulose hydrogen breath test should be performed for 
verification [38]. Treatment with rifaximin may be considered to reduce intestinal 
bacterial load, which has been shown effective in a SIBO cohort according to 
meta-analysis [39]. The use of probiotics has been reported for the prevention 
and treatment of SIBO and may be considered in symptomatic individuals [40].

Diet

GI symptoms like dyspepsia, postprandial fullness, and bloating might be 
influenced by diet. As in other gastric disorders, smaller meals which are 
evenly distributed throughout the day should be recommended. Especially 
high protein-containing meals may be difficult to digest and more prone to 
causing GI symptoms. Generally, patients should be advised on a healthy 
diet rich in vegetables, grains, and fruits. However, different ingredients 
may aggravate GI symptoms on an individual level in some patients, which 
should be taken into account.

Deficiencies and Supplementation

Iron Deficiency

Due to the high prevalence of iron deficiency (25–50% of AIG patients), 
correcting iron supplementation is a crucial part of AIG management. As 
oral iron is poorly absorbed in AIG, supplementation should be parenteral. 
Available preparations include iron sucrose, iron gluconate, iron carboxy-
maltose, iron isomaltoside, and low molecular weight iron dextran, which 
are either administered in a single or multiple doses according to product 
recommendation and severity of deficiency [41]. Hemoglobin increase should 
be monitored during treatment; if there is no increase, other causes of anemia 
should be re-evaluated. Iron status should be performed 4–6 weeks after the 
last infusion as ferritin levels may be falsely elevated shortly after treatment. 
As AIG is a chronic disease, iron parameters should be monitored in regular 
intervals for early detection of recurrent deficiency.

Vitamin B12 Deficiency

Oral vitamin B12 preparations are ineffective in AIG since intrinsic factor is 
absent. If vitamin B12 deficiency is present, parenteral substitution should 
be performed. 1000 μg cyanocobalamin three times a week intramuscularly 
is recommended for 2 weeks or until normalization of vitamin B12 levels. As 
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with iron parameters, patients should be regularly screened for vitamin B12 
deficiency, and substitution should be performed as needed.

Other Deficiencies

Few small studies have reported a higher prevalence of deficiencies in vitamin 
C, vitamin D, and calcium [42], but data are very limited.

Both, vitamin D deficiency and hypocalcemia may lead to osteoporosis. 
No studies that have examined the prevalence of osteoporosis in AIG cohorts 
exist. However, chronic atrophic gastritis was shown to be correlated with 
osteoporosis in a study of 401 postmenopausal women [43].

Regular screening and consequent substitution of vitamin D and/or cal-
cium may be useful. So far, there is no evidence of an advantage of regular 
vitamin C substitution.

Cancer Surveillance

Several studies have shown an increased risk for gastric adenocarcinoma and 
type 1 gastric neuroendocrine tumors (NETs) [6, 9, 44•]. Especially patients 
with severe atrophy (OLGA stadiums III–IV) or with concomitant H. pylori 
infection seem to be at higher risk for gastric malignancies [45]. However, 
there has been some controversy on this topic, since many studies were 
either short-lived or had small patient numbers, leading to inconclusive 
results. Because of this, European and American guidelines have different 
positions on screening for gastric neoplasia in AIG, with Europeans rec-
ommending regular screening intervals, an advice not yet included in the 
American guidelines [27••, 46••].

In 2019, a shared European guideline on the Management of epithelial 
precancerous conditions and lesions in the stomach (MAPS II) was published 
[27••]. For the first time, specific screening recommendations for patients 
with AIG were made. A screening interval of 3 to 5 years was recommended 
in all patients with AIG [27••]. Furthermore, MAPS II recommended—for 
patients with severe atrophic gastritis or a positive family history of gastric 
cancer—to be endoscopically followed-up every 1 to 2 years. High-definition 
endoscopy with chromoendoscopy should be used in order to detect pre- 
and neoplastic lesions. Biopsies of at least two sites from the antrum and the 
corpus and one from the incisura angularis, as well as separate biopsies from 
suspicious lesions, should be taken [27••]. No specific recommendation for 
the follow-up interval in patients with intestinal metaplasia was given.

The American Gastroenterological Association (AGA) provides three 
relevant guidelines, with each addressing AIG more or less directly. In 2020, 
the guideline on Gastrointestinal Evaluation of Iron Deficiency Anemia 
distanced itself from gaining biopsies to diagnose atrophic gastritis either 
due to AIG or H. pylori, arguing that diagnosis would not affect patients’ 
outcomes and not result in causative treatment [16•]. However, due to the 
elevated risk for gastric neoplasia in AIG, these recommendations could 
lead to a late diagnosis of atrophy or metaplasia, with the risk of missing 

72



Autoimmune Gastritis: Update and New Perspectives in Therapeutic Management Orgler et al.

preneoplastic stages proceeding malignancy [6, 7, 9, 10]. Moreover, the 
Clinical Practice Guideline on Management of Gastric Intestinal Metaplasia 
published in 2020 advised against endoscopic surveillance in patients with 
intestinal metaplasia, even though acknowledging that AIG was beyond the 
scope of the guideline [46••].

Currently, the only AGA statement specifically on surveillance in AIG is 
not included in an official guideline, but expressed in the AGA expert review: 
Clinical Practice Update on the Diagnosis and Management of Atrophic Gas-
tritis [26••]. Even though this update discusses atrophic gastritis in general, it 
does address AIG-induced atrophy specifically. The authors generally propose 
an endoscopic interval of three years for patients with advanced atrophic 
gastritis [26••]. It is also acknowledged that an optimal surveillance interval 
for AIG is unknown and therefore individual assessment is necessary. The 
screening for type 1 gastric NETs is explicitly recommended in AIG patients, 
and a follow-up endoscopy every 1 to 2 years should be performed if NET 
has been diagnosed and removed in the past [26••].

AIG Therapy: a Look to the Future

At the moment no causal treatment for AIG is available. New treatment 
options to reduce gastric inflammation and thereby prevent the develop-
ment and progression of atrophy, metaplasia and lastly gastric neoplasia 
are eagerly anticipated.

A recent open study found that L-cysteine (300 mg daily for 1 year) was 
able to provide a recovery in gastric function, assessed by using validated 
biomarkers [47]. These promising results need to be confirmed in a large, 
double-blind trial.

Immunosuppressive agents have only scarcely been evaluated in AIG. 
In the 1960s, two small clinical trials have demonstrated that regeneration 
of oxyntic mucosa and restored vitamin B12 uptake can be achieved with 
systemic corticosteroids [48, 49]. However, due to the many undesirable 
effects of long-term systemic corticosteroid use, steroids have not found 
their way into clinical use. However, a locally acting anti-inflammatory 
agent, restricting its effect to the gastric mucosa, is under development by 
Marinomed Biotech AG (Korneuburg, Austria). The company has announced to 
be working on a new technology which allows dissolving otherwise difficult 
substances for local bioavailability and thereby avoiding systemic effects. 
However, development is still pre-clinical.

Since type 1 NETs are gastrin-dependent tumors, CCK2-receptor antago-
nists (namely netazepide) normalize tumor biomarkers and cause tumor 
regression [50]. A more recent study found that this drug, given continu-
ously to patients with AIG, can eradicate gastric neuroendocrine tumor, 
an effect followed by tumor regrow after stopping treatment [51]. These 
results suggest that CCK2-receptor antagonists may be a potential medical 
and targeted treatment for type 1 gastric NETs and an alternative to regular 
endoscopy or surgery.
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Conclusions

To conclude, AIG usually presents with unspecific symptoms and deficien-
cies in iron and/or vitamin B12, leading to a delayed diagnosis and reduc-
tion in quality of life. Treatment of AIG currently encompasses substitution 
of underlying deficiencies and most importantly screening for gastric neo-
plasia, since AIG is associated with an increased risk for type 1 gastric NET 
and gastric adenocarcinoma. The most recent clinical guidelines provide 
limited recommendations on endoscopic screening, with intervals rang-
ing between 1 and 5 years depending on guideline and previous histologic 
findings. In order to provide better care for AIG patients, larger clinical 
trials are required to better define symptoms, examine cancer risk, and 
establish causative treatment options.
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