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Introduction
Autoimmune gastritis (AIG) is a complex immunological 
disease with a wide range of reported prevalence, vary-
ing from 0.3 to 19.5% [1–4]. This discrepancy can be 
attributed to the challenges in diagnosing the disease [5]. 
Moreover, AIG is considered the most common cause of 
atrophic gastritis worldwide [6]. In Latin America, AIG 
is a rarely diagnosed disease, with few published studies 
focusing primarily on clinical and endoscopic findings 
[7–10].

A study from Brazil reported a 1.4% prevalence of 
“corpus-restricted atrophic gastritis, likely autoimmune,” 
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Abstract
Summary  The diagnosis of autoimmune gastritis poses significant challenges, particularly in resource-limited 
settings where access to serological tests is restricted. This study aimed to evaluate the histological, endoscopic, and 
serological features of patients diagnosed with autoimmune gastritis in our population.

Methods  We retrospectively reviewed cases diagnosed with autoimmune gastritis at two medical centers in Peru. 
Clinical data, serological and endoscopic reports were collected for each case, and gastric mucosal tissue samples 
from the antrum and corpus were histologically examined. Immunohistochemistry was also performed to evaluate 
neuroendocrine hyperplasia.

Results  Histologically, all 44 cases exhibited atrophy in the corpus, with the majority presenting at advanced stages 
of the disease (84%). However, endoscopic findings did not correlate with histology, as only 59.09% of cases showed 
corpus atrophy on endoscopy. Immunohistochemical analysis revealed neuroendocrine hyperplasia in all cases 
(100%). Anti-intrinsic factor antibody was positive in only 25% of cases, whereas 84.1% showed positivity for anti-
parietal cell antibodies.

Conclusion  Histological evaluation of autoimmune gastritis cases demonstrates significant diagnostic potential, 
offering an effective alternative to costly and less accessible serological tests, particularly in resource-limited settings 
like ours.
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based on histological findings without additional sero-
logical studies [7]. In contrast, a Chilean study found that 
7.5% of cases with atrophic gastritis were AIG, although 
serological studies were only performed in four cases [8].

AIG is characterized by the destruction of parietal 
cells, mediated by circulating antibodies against H+/K 
+ ATPase and intrinsic factor, as well as sensitized T 
lymphocytes [5, 11, 12]. This destruction leads to hypo-
chlorhydria and achlorhydria, resulting in intrinsic fac-
tor loss and subsequent vitamin B12 deficiency [13–15]. 
The hypochlorhydric environment also promotes G cell 
hyperplasia in the antral mucosa, increasing serum gas-
trin levels and potentially leading to the proliferation of 
endocrine-type cells in the corpus, which may give rise to 
neuroendocrine tumors [13, 16, 17].

The diagnosis of AIG is based on serological, clinical, 
and pathological findings. Gastroscopy with separately 
collected antrum and corpus biopsies, along with classic 
histological findings, is the gold standard [3, 12]. Sero-
logical findings include the study of anti-parietal cell and 
anti-intrinsic factor antibodies, gastrin-17, and the ratio 
or index between Pepsinogen I and II [5, 18]. However, 
antibody tests are not used as a gold standard due to vari-
ability in sensitivity and specificity, and seronegative AIG 
cases may be encountered [4].

The histological findings of autoimmune gastritis 
(AIG) vary gradually depending on the stage of the dis-
ease, which can be early, florid, or advanced [5, 19–22]. 
In general, AIG is characterized by severe involvement 
of the gastric mucosa of the corpus, compared to the 
antral mucosa, which typically shows minimal inflamma-
tion and variable G-cell hyperplasia [14]. The typical his-
tological picture of AIG includes glandular atrophy and 
intestinal metaplasia in the corpus mucosa, pseudopy-
loric metaplasia and pancreatic acinar metaplasia, basal 
mononuclear inflammation, and enterochromaffin-like 
(ECL) cell neuroendocrine hyperplasia [14–16, 23–27]. 
In the end stage, AIG is characterized by severe atrophic 
oxyntic mucosa with marked epithelial metaplasia and 
ECL-cell hyperplasia, without prominent inflammation 
[19].

In recent years, we have observed an increasing num-
ber of gastric corpus biopsies exhibiting histological 
features of AIG. These patients typically present with 
anemia associated with dyspepsia and lack prior serologi-
cal studies. This study aims to determine the histological, 
endoscopic, and serological features of patients with AIG 
in a Peruvian population, thereby increasing awareness of 
this pathology in our country.

Methods
This was a retrospective, cross-sectional descriptive study 
which was conducted at the Hospital Nacional Dan-
iel Alcides Carrion (HNDAC) and a Private Pathology 

Center, both located in Lima-Peru; from 2019 to 2024. 
From which medical records from patients with the diag-
nosis of AIG were selected.

During the 2023–2024 period, the Private Center for 
Digestive Pathology processed an annual average of 9,097 
gastric biopsies. Among these, gastritis associated with 
Helicobacter pylori accounted for 62.9% of cases, subdi-
vided into non-atrophic gastritis (46.0%) and atrophic 
gastritis (16.9%). In contrast, autoimmune gastritis had a 
prevalence of 0.30%, corresponding to 28 cases per year.

At the Daniel Alcides Carrión Hospital, during the 
same period, an annual average of 1,279 gastric biop-
sies was processed. Gastritis related to H. pylori was 
identified in 53.5% of cases, while autoimmune gastritis 
reached a prevalence of 0.75%, equivalent to 10 cases per 
year.

In the present study, a case of AIG was defined as the 
presence of the following histological changes: greater 
atrophic involvement of the corpus, in relation to the 
antrum mucosa; Helicobacter pylori negative, and oxyntic 
mucosa with at least one of the following features: Intes-
tinal metaplasia, pseudopyloric metaplasia and neuroen-
docrine hyperplasia.

The inclusion criteria for our study were the following:

1.	 Stomach biopsies that include both the antrum and 
corpus.

2.	 Endoscopy reports available.
3.	 Histological features described in the case definition.
4.	 Serological study report of at least one of the 

following: anti-parietal cell antibodies or anti-
intrinsic factor antibodies, regardless of whether the 
result was positive or negative. This criterion ensured 
that antibody testing was performed in all included 
patients, even though three cases had negative 
results for both markers.

5.	 Immunohistochemistry stain positivity with at 
least one of the following: Chromogranin and 
Synaptophysin.

6.	 Sufficient histological material to perform new 
sections and immunohistochemistry stains.

We excluded cases with only biopsies of the corpus and 
with insufficient clinical data.

The medical ethical committees of HNDAC, and the 
Private Pathology Center approved the study protocol. 
Informed consent was not required as the study was 
not covered under WMO (Medical Research Involving 
Human Subjects Act).

The following clinical data was collected in all the 
patients recruited: age, sex, serological study for AIG, 
associated diseases, hematological findings, and endo-
scopic findings classified as the following: fundic atrophy, 
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antrum atrophy, pan atrophy, no atrophy and others 
(Such as polyps or mucosal erosion).

The stomach tissue (biopsy) from these patients was 
subjected to histological examination and then immuno-
histochemistry (Chromogranin or Synaptophysin) was 
performed to evaluate neuroendocrine hyperplasia.

The histologic features were assessed in hematoxy-
lin and eosin (H&E) slides. The microscopic features 
included were: (1) Glandular atrophy defined as a loss 
of glandular tissue [28]. (2) Intestinal metaplasia mor-
phologically recognized by the presence of goblet cells, 
absorptive cells and cells resembling colonocytes [28]. 
(3) Pseudopyloric metaplasia: defined as a pyloric gland 
mucosa located where oxyntic mucosa should be [28–30]. 
(4) Pancreatic acinar cell metaplasia: morphologically 
composed of pancreatic acinar cells in stomach charac-
terized by cytoplasm that shows acidophilic and granular 
in the apical and middle compartment and basophilic in 
the basal, arranged in lobules [28, 30]. (5) Polymorpho-
nuclear neutrophil activity: defined as the presence of 
neutrophils with a variable density in the gastric mucosa 
[28]. (6) Eosinophils operationalized as the number of 
eosinophils per high power field in the gastric lamina 
propria, in normal conditions the presence of these cells 
in the gastric mucosa is minimal (1–3 for HPF) [31, 32]. 
(7) Lymphoid aggregated or lymphoid follicles, the first 
one defined as a group of lymphocytes and plasma cells 
without germinal center and the lymphoid follicles as an 
aggregated of lymphocytes with germinal center [33]. 
All the histological findings found in antrum were also 
described.

The immunohistochemical study to confirm neu-
roendocrine hyperplasia was performed with Bio SB 
polyclonal antibody for Synaptophysin and Bio SB mono-
clonal antibody for Chromogranin. Cells with positive 
cytoplasmic staining were considered as positive for 
neuroendocrine cell. Neuroendocrine hyperplasia was 

classified as linear or micronodular according to the fol-
lowing criteria. Micronodular hyperplasia: A group of 
5 or more neuroendocrine cells bounded by basement 
membrane with a diameter of less than 150 μm. Linear 
hyperplasia: at least 2 columns of 5 or more neuroendo-
crine cells [5, 34].

Duodenal biopsies were assessed according to stan-
dard criteria: lymphocytic duodenitis was defined as ≥ 25 
intraepithelial lymphocytes per 100 enterocytes with pre-
served villous architecture, and atrophic duodenitis with 
intraepithelial lymphocytosis as villous atrophy associ-
ated with increased intraepithelial lymphocytes. Celiac 
disease was not systematically ruled out by serology, 
since this test is not routinely performed in our hospital 
prior to biopsy, and in some cases the information was 
not available in the clinical record. Thus, celiac disease or 
autoimmune enteropathy could not be excluded or con-
firmed, as these diagnoses were not the objective of our 
study [35].

Descriptive statistics were used to report our findings.

Results
A total of 94 cases with the diagnosis of AIG were eval-
uated, out of which 44 cases fullfilled the inclusion and 
exclusion criteria and were recruited in the study. We 
found a greater prevalence of AIG in women compared 
to men, in a 2:1 ratio. The average age was approximately 
59.3 years, and the oldest and youngest were 86 and 33 
years respectively. 30 (68.18%) of the patients tested posi-
tive just for Anti-parietal cell antibody, 4 (9.09%) tested 
positive only for Anti-intrinsic factor antibody, 7 (15.9%) 
for both serological markers at the same time, and only 3 
(6.82%) cases were negative for both markers. (Table 1).

Microscopically, all cases exhibited body atrophy, with 
severe atrophy observed in the majority of cases (84%). 
(Fig.  1) Neuroendocrine hyperplasia, confirmed by 
immunohistochemistry for Chromogranin or Synapto-
physin, was also present in all cases, manifesting as both 
micronodular and linear in most cases (97.7%) (Fig.  2). 
And the great majority had also pseudopyloric meta-
plasia (97.7%). (Fig.  3). Histological findings in antral 
mucosa were identified. (Table 2). Also, duodenal biopsy 
was assessed in 15 cases of AG.(Table 3).

Discussion
This study aimed to identify the histological, endoscopic, 
and serological features of autoimmune gastritis (AIG) 
in a Peruvian population. Most cases (84%) exhibited 
advanced histological stages of AIG, with atrophy present 
in all cases. However, endoscopic reports only detected 
atrophy in 59.09% of cases. Serological tests revealed that 
84.1% of cases were positive for anti-parietal cell antibod-
ies, while only 25% were positive for anti-intrinsic factor 
antibodies.

Table 1  Clinical data of the 44 AIG cases included in the study
Clinical characteristics of the study group
Age in years (mean ± standard deviation) 59.3 ± 17.18
Male: Female 1:2
Associated diseases:
  Hypothyroidism 4
  Diabetes Mellitus 2 2
Hematological findings
  Vitamin B12 decreased 30 (68.18%)
  Anemia 22 (50%)
Serological studies
  Total number of positive cases for Anti-parietal cell 
antibody

37 (84.1%)

  Total number of positive cases for Anti-intrinsic factor 
antibody

11 (25%)

  Positivity for both antibodies at the same time 7 (15.9%)
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Endoscopic findings in AIG
Endoscopic reverse atrophy is a characteristic finding in 
autoimmune gastritis (AIG), present in approximately 
85% of patients [14, 36–41]. However, in our study, only 
34.09% of cases showed this pattern of reverse atrophy, 
and furthermore, 41% of cases did not detect atrophy in 
the corpus at all. This is a disturbing finding, as the diag-
nostic suspicion of AIG should arise during endoscopy. 
It is unclear why the endoscopic reports showed a low 
percentage of reverse atrophy in our study. However, 
it is likely that the lack of staff skills, a poor condition 
of endoscopic equipment, or a problem with typing the 
report may be involved.

The endoscopic findings also showed frequent total 
(antrum-corpus) gastric atrophy (25%), and 13.6% 
reported atrophy only in the antrum. (Table 4; Fig. 4) 
Although these data are consistent with other studies [38, 
42], they cannot explain the low rate of reverse atrophy 
or the poor histopathological correlation observed in 
our study. Polyps are another endoscopic finding in AIG, 
present in 20% of cases [37–39]. In our study, the pres-
ence of polyps was rare (11.3%). Additionally, dense and 
sticky mucus was not found in any of the cases studied, 
probably since this finding is relatively new and unknown 
[37, 38, 43].

Fig. 2  Corpus mucosa with nodular neuroendocrine hyperplasia, and next to it, pseudopyloric metaplasia (HE 40X)Micronodular and linear neuroendo-
crine hyperplasia marked with immunohistochemical staining (Chromogranin 10X)

 

Fig. 1  Panoramic photo of the atrophic corpus mucosa with intestinal and pseudopyloric metaplasia (HE 4X)
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Histological features of AIG
The most notable histological features of advanced auto-
immune gastritis (AIG) include inflammation, severe 
elongation of gastric pits, severe corpus atrophy with 
marked fibrosis, widespread epithelial metaplasia, and 

neuroendocrine hyperplasia [5, 19, 20, 22, 39, 41]. Our 
study found that all cases exhibited histological changes 
consistent with advanced AIG, including moderate to 
severe atrophy with marked metaplasia, minimal inflam-
mation, and presence of neuroendocrine hyperplasia. 
However, it is essential to note that there is currently 
no standardized AIG grading system, which can lead to 
overlapping grades between stages [39].

Our study found a higher rate of pseudopyloric and 
intestinal metaplasia (97.73% and 90.91%, respectively) 
compared to other studies [27, 44–46]. This differ-
ence may be attributed to the advanced stage of our 
cases. Additionally, we found that complete intestinal 

Table 2  Autoimmune gastritis. Histologic findings in the antral 
mucosa
Histologic findings Number 

(percentage)
Atrophy with intestinal metaplasia 4 (9.09%)
Preserved antral mucosa 11 (25%)
Reactive gastropathy 19 (43.18%)
Non atrophic gastritis. Helicobacter pylori negative 10 (22.73%)

Table 3  Autoimmune gastritis. Histologic findings in the 
duodenal mucosa
Histologic findings Number 

(percentage)
Nonspecific duodenitis 5 (11.36%)
Atrophic duodenitis with intraepithelial lymphocytosis 4 (9.09%)
Lymphocytic duodenitis 6 (13.64%)
Absence of duodenal tissue for histological evaluation 29 (65.91%)

Table 4  Autoimmune gastritis. Endoscopic findings
Endoscopic pattern Number (percentage)
Pan atrophy 11(25%)
Corpus atrophy only 15 (34.09%)
Antrum atrophy only 6 (13.64%)
No atrophy 12 (27.27%)

Fig. 4  Gastric body mucosa showing visible submucosal vessels and ab-
sence of folds

 

Fig. 3  Corpus mucosa with nodular neuroendocrine hyperplasia, and next to it, pseudopyloric metaplasia. (HE 40X)
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metaplasia was more prevalent than incomplete meta-
plasia (86.36% vs. 4.55%) [16, 46]. The incidence of pan-
creatic acinar metaplasia in our study (4.55%) was lower 
than expected [27, 42]. (Table 5)

Eosinophils were elevated (in some cases up to 40 
HPF), but the average was 9 HPF, which is within the nor-
mal range [32]. This is lower than the average reported 
by other authors. Some studies suggest that eosinophilic 
infiltration is more prominent in the initial stages of AIG 
[22], which may explain the low eosinophil presence in 
our advanced stage cases. (Table 5).

Neuroendocrine hyperplasia was observed in almost all 
cases, with both linear and micronodular patterns. This 
type of hyperplasia is produced by gastrin stimulation on 
the enterochromaffin cells of the gastric corpus mucosa 
[5, 19, 22, 27, 39, 47]. Immunohistochemical studies 
with chromogranin and synaptophysin were positive in 

Table 5  Autoimmune gastritis. Histologic findings in the 
corporal mucosa
Histologic findings Number (percentage)
Atrophy 44 (100%)
Intestinal metaplasia 40 (90.9%)
Pseudopyloric metaplasia 43 (97.73%)
Pancreatic acinar metaplasia 2 (4.55%)
Neutrophil activity 21 (47.73%)
Eosinophils (mean ± standard deviation) 9.29 (23.2)
Lymphoid follicle 28 (63.64%)
Neuroendocrine hyperplasia
  Only nodular 0
  Only linear 1 (2.27%)
  Both nodular and linear 43 (97.73%)

Fig. 5  Flow diagram starting off with clinical suspicion/symptoms, endoscopy findings, biopsy/histology findings, adjunct/serology markers and 
treatment
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neuroendocrine cells, with chromogranin being more 
intensely positive than synaptophysin.

Changes corresponding to reactive gastropathy were 
identified in the gastric antrum mucosa of 19 out of 44 
patients, which is consistent with findings from other 
studies [27]. (Table 2).

Serological findings in AIG
The positivity rates for anti-parietal cell and anti-intrin-
sic factor antibodies were 84.1% and 25%, respectively. 
These results are consistent with previous studies [23, 38, 
48–50]. However, we expected a higher positivity rate in 
serological tests, given the advanced stage of most cases 
[51–53]. Interestingly, 3 (6.82%) of cases had negative 
results.

Two factors may contribute to the discrepancy in sero-
logical results. Firstly, the advanced stage of the disease 
may play a role, as anti-parietal cell antibody concentra-
tions may decrease with progressive mucosal destruc-
tion [39, 54, 55]. Secondly, seronegative subjects are often 
elderly, with a higher prevalence in patients over 50 years 
[56]. This highlights the importance of considering popu-
lation characteristics when studying AIG.

Anemia in AIG
Anemia in AIG may result from impaired iron absorption 
or intrinsic factor deficiency, leading to vitamin B12 defi-
ciency [4]. Our study found an average hemoglobin level 
of 11.8 mg% and an anemia prevalence of 50%, consistent 
with previous reports [4, 57, 58]. However, vitamin B12 
deficiency was more frequent in our cases (68.18%) than 
in other studies [59], possibly due to the advanced histo-
logical stage of our cases.

Our study had some limitations such as the small 
sample size, the absence of an integrated computerized 
record of the health system in our country, and the ret-
rospective nature of the study, which precludes system-
atic prospective follow-up, as such, definitive conclusions 
cannot be drawn. Nevertheless, the findings provide a 
representative overview of the state of AIG in our region.

In conclusion, despite these limitations, our study 
showed the great diagnostic potential of histology in 
cases of AIG, especially in regions such ours where the 
costs of serological studies are high and moreover do 
not show positivity in all the cases studied. This discor-
dance between histology and endoscopy highlights the 
importance of systematic gastric sampling, particularly in 
patients with anemia, since subtle histologic findings of 
autoimmune gastritis may be overlooked by endoscopic 
evaluation alone.

Regarding management of these patients, we follow the 
international guidelines [Shah et al., Gastroenterology 
2021]. Patients receive a monthly dose of Vitamin B12, as 
well as folic acid or iron according to individual needs. 

Helicobacter pylori is searched for in all patients and 
eradication therapy is initiated as soon as the diagnosis 
is established. Patients are scheduled for regular endo-
scopic and histological follow-ups, especially in those 
with advanced atrophy, intestinal metaplasia, or type 1 
gastric neuroendocrine tumors [60]. To facilitate clinical 
application, these recommendations have been summa-
rized in the proposed diagnostic and management algo-
rithm (Fig. 5).
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