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Introduction
Autoimmune gastritis (AIG) is a chronic immune-
mediated, inflammatory condition that involves 
the destruction of the gastric oxyntic mucosa 
through the autoimmune-mediated loss of pari-
etal cells, with replacement by atrophic and meta-
plastic tissue. Histologically, AIG is characterized 
by atrophy of the oxyntic mucosa that is, corpus-
predominant atrophic gastritis, with or without 
replacement by metaplastic mucosa. Classically, 
antral mucosa architecture is preserved, but this 
might not be the case in more advanced stages or 
if there is concomitant infection with Helicobacter 
pylori (H. pylori).1

Histologically, AIG falls under the umbrella 
“atrophic gastritis,” which comprises several condi-
tions where the downstream histologic conse-
quence of chronic environmental (e.g. H. pylori) or 

nonenvironmental triggers is gastric atrophy—that 
is, disappearance of the native gastric glands and 
thinning of the mucosa.2 There is abundant litera-
ture on chronic H. pylori gastritis leading to progres-
sion to multifocal atrophic gastritis (MAG) and, in 
a small minority, neoplastic transformation and 
progression to adenocarcinoma; however, the litera-
ture on pathogenesis, epidemiology, and manage-
ment of AIG is sparse in comparison. Moreover, the 
heterogeneity across the literature with respect to 
criteria used to diagnose AIG further contributes to 
our incomplete understanding of this condition, as 
well as practice pattern variability. For example, 
pernicious anemia (PA), which is a late-stage mani-
festation of AIG characterized by megaloblastic 
anemia due to vitamin B12 deficiency, is sometimes 
defined in studies solely based on laboratory evi-
dence of anemia or vitamin B12 deficiency, without 
endoscopic/histologic confirmation of AIG.
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Notwithstanding challenges related to terminol-
ogy in the literature, the prevalence of AIG is esti-
mated to be approximately 1–2% and occurs more 
often in women compared to men, with increasing 
prevalence with age.3,4 Diagnosis of AIG is impor-
tant, given the need for ongoing clinical manage-
ment and vigilance with respect to downstream 
complications, the most serious of which is gastric 
adenocarcinoma. Other clinical consequences 
include gastric neuroendocrine tumors, conse-
quences related to decreased gastric acid and 
decreased intrinsic factor due to parietal cell 
destruction and antibodies against intrinsic factor 
(e.g. micronutrient deficiencies), as well as con-
comitant autoimmune disorders. Considering the 
prevalence of AIG and the potential for severe 
clinical outcomes, it is important to engage in 
efforts to reduce practice pattern variability related 
to diagnosis and management. Accordingly, 
herein, we review of the epidemiology, pathogen-
esis, clinical presentation of AIG, including both 
gastric and extragastric manifestations, and pro-
vide an overview of clinical management for the 
target audience of clinical providers.

Literature search
We identified relevant literature by searching 
PubMed using the following MESH search 
terms (“Autoimmune Gastritis” OR (“Gastritis, 
Atrophic”(Mesh) AND “Autoimmune Dis-
eases”(Mesh) (date of search July 27, 2020). All 
articles which included “autoimmune gastritis” 
were considered, and there were no restrictions 
based on study design. For epidemiological stud-
ies and clinical outcomes data, we favored studies 
with histological confirmation of AIG where 
appropriate.

Epidemiology
Estimates of AIG prevalence vary depending on 
the study and rigor of the diagnostic criteria—that 
is, whether the diagnosis was based on serology, 
medical coding, or endoscopy with biopsy confir-
mation. Indeed, some studies have classified 
patients as having AIG based solely on the pres-
ence of low serum vitamin B12, which has a broad 
differential diagnosis, without confirming the 
diagnosis on gastric histopathology. Other studies 
base the diagnosis on the presence of parietal cell 
antibodies (PCAs) or anti-intrinsic factor (IF) 
antibodies, which is also incorrect, given that 
these lack specificity (PCA) and sensitivity (IF) 

and patients may have seronegative AIG. With 
these considerations in mind, the prevalence of 
AIG is estimated to range from 0.1% to 1–2% in 
the general population, but higher in certain pop-
ulations including women and those >60 years 
old (estimated 2–3%).5,6 There is at least a 2:1 
female versus male predominance of AIG,6 and 
some data suggest that non-white individuals 
might have an earlier onset of AIG compared to 
white individuals.7,8

Population-based studies of patients undergoing 
esophagogastroduodenoscopy (EGD) with biopsy 
are available from several areas around the world. 
Prevalence varies from 0.3% to 2.7%. For example, 
a single-center retrospective study from the United 
States (1988–2008) reported an overall prevalence 
of AIG of 1.1% based on gastric biopsies from 
41,245 patients with varying indications for endos-
copy. The median age of diagnosis was 67.0 (range 
18–94) years old with 2:1 female to male predomi-
nance. The prevalence was highest in non-white 
Hispanics (2.7%) but still approximately 1% in self-
identified whites, Asians, and African Americans.4 
In Japan, a study of 6,739 asymptomatic individuals 
who underwent a routine medical examination that 
included upper endoscopy with biopsies reported 
AIG prevalence to be 0.49% (0.65% in females and 
0.40% in males); none of the patients diagnosed 
with AIG had anemia, nor did likelihood of AIG 
vary by H. pylori infection status.9 A large prospec-
tive study from China of 97,341 patients undergo-
ing endoscopies with biopsies diagnosed AIG in 
320 (based on histopathologic evidence. While the 
prevalence of AIG was lower compared to other 
studies, the same female: male predominance was 
demonstrated, albeit with a median age of diagnosis 
of 61 years (range: 26–86 years).3 Among the 56.9% 
of patients enrolled in the multi-center histoGERD 
trial found to have gastritis on endoscopy, approxi-
mately 2% had AIG diagnosed based on histology.10 
Patients more commonly had alternative etiologies 
for the diagnosis of gastritis/gastropathy including 
H. pylori (18.7%) and reactive gastropathy (20.8%). 
One cross-sectional study of surgical specimens 
from 248 patients, who had undergone sleeve gas-
trectomy in which 12% (n = 30), were found to 
have gastritis of any type, reported that 0.8% (n = 2) 
had AIG with microcarcinoids (0% had AIG with-
out microcarcinoids) versus 5.2% (n = 10) had H. 
pylori associated gastritis.11

Compared to the general population, AIG is more 
prevalent among patients with concomitant 
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autoimmune diseases, especially autoimmune 
thyroid disease. Two recent retrospective cohort 
studies of AIG patients demonstrate 36–44% of 
these patients had autoimmune thyroiditis.12,13 
AIG is also significantly more common in patients 
with type-I diabetes mellitus, with several studies 
estimating the risk of AIG to be approximately 
3–5 times that of the general population.14–16

Pathogenesis
The earliest case series of AIG dates back to 1921 
where Samuel Levine and William Ladd describe 
hypochlorhydria in 104 of 107 patients with PA, 
based primarily on a diagnosis of vitamin B12 
deficiency and lack of gastric acid.17 Although the 
underlying etiology including the early pathways 
and trigger(s) of autoimmunity are not fully 
defined, the interaction between genetic and 
environmental factors is implicated. Familial 
clustering and concordance of AIG in twin stud-
ies support genetic predisposition to AIG, similar 
to other autoimmune diseases,18,19 but shared 
environmental triggers are also relevant in these 
studies. Candidate genes include certain HLA 
haplotypes, which may also associate with other 
autoimmune diseases including thyroid disease, 
type-1 diabetes mellitus, rheumatoid arthritis, 
and systemic lupus erythematosus.20

Parietal cells, which are located in the oxyntic 
glands, contain the gastric proton pump 
H + /K + ATPase, which is the predominant 
source of gastric acid production and secretion; 
parietal cells also secrete IF. Anti-PCA are often 
(but not always) present in patients with AIG, but 
do not appear to have a strong direct role in AIG 
pathogenesis and the characteristic loss of parietal 
cell mass. Instead, autoreactive T-cells recognize 
the H + /K + ATPase on parietal cells, which 
leads to T-cell-dependent activation of B-cells 
and subsequent PCA production; to this end, 
T-helper 1 cells and cytotoxic T-cells appear to 
be the main players in AIG pathogenesis.21–23

There is some controversy regarding whether  
H. pylori infection might be a trigger for AIG, and 
it is possible that there may be genetic predisposi-
tion underlying the association.24–26 The observa-
tion that H. pylori lipopolysaccharides and the 
gastric mucosa share some protein structures 
underlies one hypothesis that there is molecular 
mimicry between certain H. pylori antigens and 
H + /K + ATPase of parietal cells, which may in 

turn stimulate PCA production.27,28 Interestingly, 
one recent proteomic study identified overlap in 
proteomic signatures of gastric body biopsies 
between patients with AIG versus gastric cancer, 
both of which were significantly different com-
pared to healthy controls with a family history of 
gastric cancer.6 Some of these changes in prot-
eomic expression were also found in those with 
antral H. pylori only, suggesting potential shared 
pathways. Individuals with certain toll-like recep-
tors (TLRs) polymorphisms may have a greater 
predisposition to AIG following H. pylori infec-
tion compared to individuals without these poly-
morphisms, suggesting also the role of host 
genetics.29

Diagnosis
Diagnostic delay is not uncommon for AIG, par-
ticularly because the condition is often asympto-
matic or associated with mild nonspecific 
symptoms. Often, it is incidental laboratory find-
ings such as anemia, which may occur in later 
stages that prompt diagnostic workup. One study 
of consecutive patients with AIG at an Italian 
center found that the median diagnostic delay 
was 14 months.19 Factors associated with diag-
nostic delay included female sex, previous misdi-
agnosis, history of infertility or miscarriages, as 
well as initial evaluation by a gastroenterologist 
(vs hematologist or internist).19 One study of 
patients who had been referred to a center in 
Japan for H. pylori eradication found that a sig-
nificant proportion (19.5%, n = 43/220) of 
patients met the criteria for AIG. A majority of 
these patients (76.7%) had been previously 
treated twice for H. pylori, even though they were 
colonized with non-H. pylori urease-producing 
bacteria.30 In a study of 99 consecutive patients 
with AIG based on histology and positive PCA 
serology, the features which were associated with 
the diagnosis and may have prompted further 
evaluation were concomitant autoimmune disor-
ders, neurologic symptoms, family history, vita-
min B12 deficiency, and abnormal findings on 
gastric biopsies.31

Endoscopy
Upper endoscopy with biopsies obtained from the 
gastric body and antrum/incisura (at minimum) 
provides the gold standard for diagnosis. It is 
important that proceduralists recognize endo-
scopic features which might be consistent with 
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AIG, although the endoscopic findings might be 
subtle early in the disease course. As atrophy pro-
gresses, the mucosa thins and rugae flatten which 
appears endoscopically as loss of gastric folds, pale 
mucosa, and prominent vessels visible through the 
thinned mucosa (Figure 1). Small lesions such as 
hyperplastic and pseudopolyps, neuroendocrine 
tumors (NETs), and even adenomas or adenocar-
cinoma may also be present (Figure 1). 
Concomitant gastric intestinal metaplasia is often 
easier to appreciate endoscopically, particularly 
with high-definition white light endoscopy and 
image enhancement, such as narrow band imag-
ing. Features of gastric intestinal metaplasia 
include the classic tubulovillous pattern and light 
blue crest sign, which are more readily appreci-
ated with near-focus or magnified endoscopy.32,33

In addition to a thorough endoscopic assessment 
in order to evaluate the extent of pre-neoplastic 
changes and identify/characterize any concerning 
lesions, obtaining biopsies according to the Sydney 
protocol is recommended and allows for the great-
est diagnostic yield, as well as the opportunity to 
classify disease severity and extent using the 
Operative Link for Gastritis Assessment (OLGA)34 
and Operative Link for Gastric Intestinal 
Metaplasia (OLGIM)35 staging systems. The 
updated Sydney protocol includes two sets of 
biopsies obtained from the following locations 
placed in separately labeled jars: greater and lesser 

curvature of the gastric corpus, greater and lesser 
curvatures of the gastric antrum, and the incisura. 
These anatomic biopsies should be placed in sepa-
rately labeled jars, as should any biopsies obtained 
from visualized abnormalities.36

Histology (Figure 2(a) and (b))
On histopathology, the early phase of AIG is 
characterized by inflammatory cell invasion of the 
parietal cells (the non-atrophic phase); over time, 
there is progressive destruction of oxyntic glands 
(atrophic phase). The presence of relatively nor-
mal antral mucosa with inflammatory infiltrates 
in the oxyntic mucosa, including plasma cells, 
lymphocytes, eosinophils, neutrophils, and mast 
cells, with patchy oxyntic gland destruction is 
characteristic of AIG.37 With ongoing inflamma-
tion, the mucosa atrophies, and glands are 
replaced by fibrous tissue.38 The hypochlorhydric 
environment also leads to increased gastrin secre-
tion, which in turn exerts a trophic effect on both 
parietal cell glands and enterochromaffin-like 
cells (ECLs), evidence of which may also be seen 
on histopathology in the early stages.21–23 A pro-
spective longitudinal study of 270 patients with 
AIG showed that the histopathology of all patients 
progressed over time, from mild (mild atrophy of 
oxyntic mucosa with lymphocytic and plasma cell 
infiltration) to florid (moderate atrophy of oxyn-
tic mucosa with lymphocytic and plasma cell infil-
tration) to end stage (severe atrophy of oxyntic 
mucosa), generally within 3 years.6 No patients 
had regression to milder stages. In this study, 
patients with ECL dysplasia, neuroendocrine 
dysplasia or neoplasia, or adenocarcinoma were 
defined as “complicated stage.”6

The severity and extent of gastric atrophy based on 
histopathology are important risk determinants for 
subsequent gastric neoplasia. Both the OLGA and 
OLGIM systems incorporate extent and severity of 
gastric atrophy, with OLGIM having the advan-
tage of improved interobserver agreement com-
pared to OLGA.39 Compared to OLGA/OLGIM 
stages 0–II, stage III, and stage IV are consistently 
associated with a significantly higher risk of gastric 
cancer.40,41 Of note, despite the utility of OLGA/
OLGIM staging in risk prognostication and despite 
promotion by international society guidelines for 
guiding subsequent endoscopic surveillance (see 
below), the OLGA/OLGIM systems have not been 
widely used in the United States, but a change in 
practice has been advocated.33

Figure 1. Endoscopic view of type-1 gastric 
neuroendocrine tumor on background of atrophic 
gastritis. The typical endoscopic features of atrophic 
gastritis are apparent, including loss of rugal folds 
and pallorous-appearing gastric mucosa; not as 
appreciated here is the increased prominence of 
submucosal blood vessels in the gastric body due 
to the thinned gastric mucosa. Endoscopic image is 
courtesy of Michelle K Kim, MD PhD.
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Serologic markers
Serologic autoimmune markers, namely PCA and 
IF, are also relevant for AIG diagnosis, although 
they are neither necessary nor sufficient for the 
diagnosis, given their imperfect test characteris-
tics. The test characteristics of IFA and PCA vary 
depending on the study. PCA has a high sensitiv-
ity and is generally present in 85–90% of patients 
with AIG but is not specific for the diagnosis 
because positive PCA is seen in other conditions, 
including H. pylori infection and other autoim-
mune diseases.42–45 Furthermore, PCA declines 
with age, and may be a less-reliable marker for 
those age 50 years or older.46 IFA by contrast, has 
a low sensitivity and often appears later in the 
course of AIG when the atrophy has progressed; 
indeed, while highly specific for AIG (and PA), 
the sensitivity of IFA for the diagnosis is ~50% for 
PA, and even lower for AIG.47,48

Pepsinogens (PG) are useful in diagnosing corpus 
atrophy. PG I is produced only in the corpus, 
whereas PG II may also be produced in the 
antrum. Therefore, in AIG, with progressive atro-
phy of the corpus both PG-I and PG-II levels 
decrease; however, because there is antral spar-
ing, PG-II decline is less than that of PG I. As a 
result, the ratio of PG I:II is useful in the diagno-
sis of corpus atrophy. The cutoffs of PG I is less 
than 70, and PG I:II is less than or equal to 3 are 
most often used, with good discrimination of 
moderate–severe corpus atrophy.49 The caveat is 
these cutoffs are from studies almost universally 
performed in regions where H. pylori prevalence, 

and by extension, incidence of H. pylori-associated 
gastric (pre)cancer, is high. This test may not 
have the same performance in non-endemic 
countries, although further data and well-
designed studies are needed. One cross-sectional 
single-center study from the United States 
reported that PG had poor discriminatory ability, 
but this study did not remark specifically on 
atrophic gastritis nor on the location (corpus vs 
antrum) or severity of mucosal changes.50

One study tested a variety of potential biomarkers 
(vitamin B12, chromogranin A, mean corpuscu-
lar volume, hemoglobin, and gastrin) and built a 
prediction model for AIG; the model notably did 
not include H. pylori or PG. The authors per-
formed a single-center validation study and 
reported that a simple score that combined hemo-
globin, mean corpuscular volume, and gastrin 
had a sensitivity of 85.7% and specificity of 83.7% 
for histologically confirmed AIG.51

While these biomarkers may be useful for the 
diagnosis of AIG, there are currently no reliable 
algorithms or risk stratification systems to predict 
which patients with AIG will develop complica-
tions, including malignancy (prognosis/natural 
history). One recent prospective study of 282 AIG 
patients found that over 18 years of follow-up 
time, the presence of PCA and the quantitative 
value was not associated with histological progres-
sion (defined in the study as the degree (mild, 
moderate, or severe) of atrophy of the oxyntic 
mucosa as well as the presence of inflammatory 

Figure 2. (a) Histopathological features of autoimmune gastritis (H&E stain, 100×, oxyntic mucosa). As 
characteristic of autoimmune gastritis, there is absence of parietal and chief cells. These are replaced 
by intestinal metaplasia and pseudopyloric metaplasia. There is background chronic inflammation. (b) 
Histopathologic image of type-I gastric neuroendocrine tumor. The tumor cells are well differentiated 
as evidenced by monomorphic round nuclei. These appear as “nests” infiltrating the lamina propria. 
Chromogranin A stain could be used to confirm neuroendocrine differentiation (stain not shown). Images are 
courtesy of Dr M Blanca Piazuelo.
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cells and complications were defined as the pres-
ence of dysplasia or neoplasia).6

Clinical manifestations

Symptoms
AIG is most often asymptomatic. When present, 
symptoms are usually nonspecific with patients 
most commonly reporting dyspepsia, especially 
post-prandial distress.52–54 One retrospective 
cohort analysis of 379 consecutive patients with 
AIG whose symptoms were scored using the 
Rome IV criteria found that 56.7% had GI symp-
toms, with dyspepsia being the most common.52 
On multivariable analysis, younger age, and non-
smoking status were more commonly associated 
with dyspepsia. Other cohort studies have dem-
onstrated similar associations between younger 
age and dyspepsia.53 Another study of 41 patients 
with AIG who underwent pH impedance sug-
gested that acid reflux rarely occurred and is thus 
likely not a common mechanism underlying 
symptoms in patients with AIG.54 Notably, 
though, patients with AIG are frequently treated 
with anti-acid therapy, which is likely to only 
worsen hypochlorhydria/achlorhydria.54

Extra-gastrointestinal symptoms include a number 
of other organ systems (Figure 3). Vitamin B12 
deficiency can lead to subacute combined degen-
eration, a peripheral neuropathy and myelopathy 
of the posterior and lateral columns that can be 
irreversible if treatment is delayed.55 In severe 
cases, this can also cause optic neuropathy and 
encephalopathy. One retrospective study of 65 

patients with both neuropathy and vitamin B12 
deficiency, reported that low serum PG-1 levels 
(PG 1 < 70 ng/mL) and serum PG 1:2 ratios 
(<3.0) correlated both with more severe anemia 
and more severe neurologic symptoms.55 Lower 
PG-1 levels (22.4 ng/mL or less) was a more spe-
cific measure. AIG may also be associated with 
miscarriage and infertility related to vitamin B12 
deficiency.56 Infertility among patients with AIG 
may also be a manifestation of hypothyroidism or 
other autoimmune diseases commonly associated 
with AIG; practitioners should take care to replete 
B12 and investigate other potential etiologies.57

Anemia
The anemia of AIG (with or without PA) may be 
microcytic, normocytic, or macrocytic, although 
macrocytic is the classic association (Figure 3).58 
Anemia is common in AIG, with a prevalence 
around 50% depending on the study, with the 
most often etiologies iron and vitamin B12 defi-
ciency.59 Gastric acid is important for enzyme 
activation and freeing micronutrients from die-
tary sources. Gastric acid is also important for the 
reduction and absorption of iron. As previously 
described, vitamin B12 deficiency in patients with 
AIG may be attributed to parietal cell loss as well 
as autoantibodies targeting IF. IF is responsible 
for binding vitamin B12 and facilitating uptake in 
the terminal ileum. Iron stores are depleted more 
quickly than vitamin B12 stores and thus iron 
deficiency anemia is often an early manifestation 
of AIG.53,60,61 While the presence of vitamin B12 
deficiency and anemia often prompts an AIG 
workup,5,62 it should be equally appreciated that 

Figure 3. Clinical and histological manifestations of autoimmune gastritis.
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vitamin B12 deficiency has a broad differential, 
and more common causes should be evaluated in 
patients.33 The diagnosis of anemia may also be 
confounded by other underlying diseases, such as 
hypothyroidism. To this end, one multi-center 
study of 654 consecutive AIG patients, nearly 
50% of whom had anemia, demonstrated that 
certain patient characteristics were associated 
with patterns of anemia.59 PA was more common 
in males and older patients, whereas iron defi-
ciency anemia was more common in females and 
younger patients. Iron deficiency was present in 
both those with and without anemia. These find-
ings were similar to another cohort study of 160 
patients with AIG based on serologies.63 In this 
study, 83 of the 160 patients with AIG were also 
diagnosed with iron deficiency anemia. Again, 
those with iron deficiency were more often 
women, younger (median age 41 vs 62 with mac-
rocytic anemia), and had a higher prevalence of 
H. pylori (41.3% vs 28.6%).

In vitamin B12 deficiency, patients may be 
asymptomatic while other patients can have 
sequalae of symptoms as the disease progresses. 
This includes subtle findings including glossitis or 
more catastrophic symptoms of infertility, early 
recurrent miscarriages, or even thrombosis as well 
as the neurologic symptoms described above.56

Other nutrient deficiencies
Achlorhydria/hypochlorhydria may also lead to 
other micronutrient deficiencies, in addition to 
iron and vitamin B12 described above. One sin-
gle-center study of 122 patients with AIG on 
endoscopic biopsy found that 76 had at least one 
nutritional deficiency (vitamin B12, iron, vitamin 
D, and folic acid) and 52 had more than one.64 
The progression of vitamin deficiencies occurs 
over a long period of time due to natural reserves 
in the body and can present with vague, non-local-
izing symptoms. Thus, providers should be 
attuned to other nutritional deficiencies in patients 
with AIG and manage these appropriately.

Concomitant autoimmune diseases
As noted, AIG not uncommonly coexists with 
other autoimmune conditions, some of which 
have GI manifestations. Concomitant thyroid 
disease is most common, with two recent retro-
spective cohort studies of AIG patients showing 
36–44% of these patients had autoimmune 

thyroiditis.12,13 Conversely, among patients with 
autoimmune thyroid disease, approximately 40% 
had atrophic body gastritis and 16% had PA.12,65 
Among patients with type-1 diabetes mellitus 
(T1DM), the risk of AIG is elevated 3–5 times 
that of the general population.14–16 Similarly, 
another study of other autoimmune disease 
include Addison’s disease (4.8% of Addison’s 
patients also had PA),66 T1DM (5–10% with 
AIG, 2–4% with PA),67 and some other diseases 
such as vitiligo, chronic spontaneous urticarial, 
myasthenia gravis, and perioral cutaneous auto-
immune conditions.68 Indeed, in patients with an 
autoimmune disease who present with anemia, a 
diagnosis of AIG should be considered.

Neoplasms
AIG/PA is considered a preneoplastic condition, 
given the established increased risk of gastric ade-
nocarcinoma or gastric NETs associated with 
these conditions.69 A case–control study in the 
Surveillance, Epidemiology, and End Results 
(SEER) database found that PA was associated 
with increased odds of gastric adenocarcinoma 
(odds ratio (OR): 2.18, 95% confidence interval 
[CI]: 1.94–2.45) and gastric NETs (OR: 11.43; 
95% CI: 8.90–14.69). Several single-center stud-
ies suggest an elevated risk of both gastric adeno-
carcinoma and type-1 NETs, with an incidence of 
approximately 1.4% per person-year in patients 
enrolled in surveillance.70–72 A recent single-
center prospective study from Italy of patients 
with biopsy-proven AIG demonstrated little dis-
ease regression over time.6 More advanced dis-
ease, as defined based on the extent of atrophic/
metaplastic changes and histologic severity, is 
associated with up to 7-fold higher risk of gastric 
neoplasia compared to less-advanced disease (for 
example, as defined based on OLGA/OLGIM 
systems detailed above).73

There have been several case–control and cohort 
studies confirming this elevated risk; that being 
said, it is possible that the risk might even be 
underestimated, given the heterogeneity with 
respect to terminology and rigor in confirming a 
diagnosis of AIG/PA.4,74,75 For example, the US 
population-based study by Murphy and col-
leagues described above defined AIG solely on 
having an ICD-9 code for PA without endoscopic 
and histologic confirmation (or concordant sero-
logic antibodies). It should also be noted that 
since this was a Medicare-linked population, only 
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patients >66 years old were included and thus 
might not reflect the risk among younger 
patients.74 Another large study from Sweden 
among 21,265 patients hospitalized with PA 
(unverified diagnosis based on ICD coding) fol-
lowed for a mean of 7.1 years reported a stand-
ardized incidence rate of gastric adenocarcinoma 
of 2.4 (95% CI: 2.1–2.7) and NETs of 26.4 (95% 
CI: 14.8–43.5).75 A retrospective study of stom-
ach biopsy specimens over 20 years at one institu-
tion, reported that 143 of 461 (31%) patients had 
lesions including polyps, neuroendocrine neo-
plasms, lymphoma, GI stromal tumor, and ade-
nocarcinoma that were identified on endoscopy, 
17 of whom had polyps requiring close follow-up, 
and 11 (2%) had gastric adenocarcinoma.4 A 
recent meta-analysis that included 14 studies and 
2688 patients found that PA (as defined based on 
the individual study) was associated with a 2.84-
fold (95% CI 2.30–3.50) higher risk of gastric 
cancer compared to patients without PA.76 The 
histology was not specified. A different meta-
analysis that included 27 studies and 22,417 
patients reported that PA was associated with 
6.8-fold (95% CI: 2.6–18.1) higher relative risk 
of gastric cancer versus patients without PA.77 
This meta-analysis also did not specify the cancer 
histology, as many included studies did not pro-
vide that information.

Clinical management
There are no randomized controlled studies eval-
uating the benefit of endoscopic surveillance, nor 
of ideal surveillance intervals/methods in AIG for 
the purpose of earlier detection of neoplasia (dys-
plasia, cancer). Instead, observational data dem-
onstrating a significantly increased risk of gastric 
neoplasia associated with AIG and PA provide 
the clinical rationale for performing endoscopic 
surveillance. Several international societies pro-
vide clinical guidance on screening, diagnosis, 
and management of chronic atrophic gastritis, 
many times embedded within guidelines for other 
gastric (pre)neoplasia.

Endoscopy
Because of the malignancy risk, endoscopic sur-
veillance should be considered or is recom-
mended according to international society 
guidelines—namely, the British Society of 
Gastroenterology (BSG),40 the American Gastro-
enterological Association (AGA),33 the European 

Society of Gastrointestinal Endoscopy (ESGE),41 
the American Society of Gastrointestinal Endos-
copy (ASGE),78 a consensus statement by 
multiple Italian societies for gastroenterology, 
endoscopy and internal medicine,79 and Kyoto 
Consensus Report80—but the optimal interval 
for surveillance is not established, with most gen-
erally recommending every 3–5 years and poten-
tially shorter intervals depending on additional 
risk factors for gastric cancer, including family 
history. Guidance varies with respect to surveil-
lance in patients with AG/GIM due to AIG spe-
cifically, with some suggesting surveillance every 
3–5 years,41,79 and others, namely US societies, 
advocating determination of intervals according 
to individualized assessment and shared deci-
sion-making.33,78 The clinical or cost-effective-
ness of these practices has not been demonstrated, 
making it low-quality evidence. The ASGE, 
AGA, BSG, Italian Societies, and ESGE 
acknowledge that there is a significantly increased 
prevalence of gastric neoplasia at the time of 
diagnosis of PA and that the risk for neoplasia is 
highest within the first year of PA diagnosis. 
Accordingly, the ASGE recommends endoscopy 
within 6 months of PA diagnosis and the BSG 
recommends that baseline endoscopy with biop-
sies be considered in individuals >50 years old 
with PA. Once the diagnosis of AIG is made, all 
patients should be evaluated for concomitant 
PA. However, it is unclear if and at what interval 
these serologies should be repeated if they are 
negative initially. The recent AGA Clinical 
Practice Update advises screening for type-1 gas-
tric NETs with upper endoscopy among patients 
with AIG, along with resection, with or without 
ongoing surveillance, depending on the size and 
burden of NETs.33

Medical management
There is limited guidance on the management of 
non-neoplastic complications of AIG/PA, includ-
ing frequency of interval surveillance and moni-
toring for vitamin B12 deficiency and iron 
deficiency. Importantly, vitamin B12 deficiency 
can occur in the absence of anemia and if not 
addressed can lead to irreversible neurologic defi-
cits. Parenteral rather than oral supplementation 
is preferred, especially if neurologic symptoms are 
present. Appropriate supplementation of vitamin 
B12 and iron is important, along with workup of 
other etiologies for these not uncommon deficien-
cies based on the clinical scenario.
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Conclusion
AIG is an important condition with both benign 
and malignant complications. Unfortunately, 
delays in diagnosis are common, given the indo-
lent course and often subtle clinical presentation, 
if even at all, particularly in the early stages. 
Accordingly, clinicians should be aware of opti-
mal practices related to diagnosis and manage-
ment to reduce the likelihood of poor outcomes.
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