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1 | INTRODUCTION
Autoimmune gastritis (AIG) was earlier known as gastri-
tis characterized by advanced atrophy of fundic glands.'
Thereafter, histopathologic studies gradually clarified
the characteristics of early-stage AIG before advanced
atrophy.”” Recently, reports have introduced early-stage
AIG cases with not only early-stage histological features,
but also non-atrophic or slightly atrophic endoscopic
images.® These reports are characterized by accompa-
nying endoscopic findings that reflect other histological
changes in the fundic gland, such as inflammation or
hyperplasia. Additionally, one report’ presented a case
of early-stage AIG with a completely normal endoscopic
appearance.

Herein, we report two cases with histological findings
that are more subtle than those previously described;
these may be termed “ultra-early-stage AIG.”

Key Clinical Message

| Shiho Suzuki' | Ryoji Kushima®

We describe an ultra-early stage of autoimmune gastritis (AIG) that occurs prior
to the well-known early-stage AIG. The key pathology is the shortening of the
second layer with degenerated parietal cells. In the management of patients with
autoimmune diseases, AIG should be considered even if the endoscopy findings

autoimmune gastritis, endoscopic appearance, histological findings, shortening of the second

2 | CASE REPORT

2.1 | Casel

A 37-year-old woman with systemic lupus erythematosus
and Sjogren's syndrome developed liver dysfunction in
2022 after 1year of treatment. The patient underwent liver
biopsy and was diagnosed with autoimmune hepatitis.
Before starting prednisolone therapy, she underwent an
upper gastrointestinal endoscopy. The patient had never
received any acid secretion inhibitors, including proton
pump inhibitors (PPIs) and vonoprazan.

On endoscopy, the antrum appeared normal
(Figure 1A), and the gastric corpus exhibited normal col-
oration with a regular arrangement of collecting venules
(RAC) (Figure 1C-E), which revealed normal round
pit patterns on magnified narrow-band imaging (NBI)
(Figure 1F). Additional findings included red streaks on
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FIGURE 1 (A) Gastric antrum. (B) The lesser curvature of the angle. (C, D, E) Gastric corpus. (F) Magnified narrow-band imaging view
of gastric corpus.
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FIGURE 2 (A) Layer structure shown. (B) (C) (D) Comparison of different stainings in the same region of (A). (B) H+/K+-ATPase,
(C) Pepsinogen 1, and (D) MUCS staining (200x).

the corpus (Figure 1C,E) and slight mucosal swelling on The histological findings of the prepyloric area re-
the lesser curvature of the angle (Figure 1B). vealed mild lymphocyte infiltration. Gastrin (G) secretory

Three biopsy specimens were taken from the greater cells—revealed by gastrin-immunostaining—appeared to
curvature of the prepyloric area and the lesser and greater ~ be mildly proliferated; however, an accurate assessment
curvatures of the gastric corpus. was difficult because the specimen was not cut vertically.



TERAO ET AL.

Three layers of the oxyntic mucosa were defined based on
the distribution of cells observed upon hematoxylin and
eosin (HE) staining, referring to figure 22.9 (page 603)
from Histology for Pathologists by Mills'": the foveolae
corresponded to the first layer, the pinkish parietal cells to
the second layer, and the purplish chief cells to the third
layer. In the lesser curvature of the middle corpus, the
first layer (foveolar epithelium) presented as foveolar hy-
perplasia, the second layer (mainly parietal cells) showed
shortening, and the third layer (mainly chief cells) was
normally preserved in width. For all layers, the contours
were slightly disorganized and the boundaries were
slightly disrupted (Figure 2A). Parietal cells exhibited
mild degeneration accompanied by moderate lymphocytic
infiltration (Figure 2A). On additional immunostaining,
H*/K*-ATPase stainability was heterogeneously reduced
(Figure 2B), pepsinogen I (PG I) was negative in the left
half and positive in the right half (Figure 2C), and MUC6
was positive throughout the region (Figure 2D). These
findings indicated the coexistence of pyloric and pseudo-
pyloric metaplasia. Chromogranin A staining showed the
presence of slight enterochromaffin-like (ECL) cell hyper-
plasia. The boundaries of the three layers in the greater

(A)
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curvature of the middle corpus were destroyed and the
first layer showed diffuse T-cell infiltration (Figure 3A,B)
with CD3+, CD8+, and CD20- cells (Figure 3C-F).

The left column of Table 1 presents the laboratory data
of the patient. The data obtained after endoscopy revealed
that the anti-parietal cell antibody (PCA) titer was below
1:10 and anti-intrinsic factor antibody (IFA) was negative.

2.2 | Case?2
A 45-year-old woman was diagnosed with Hashimoto's
disease (chronic thyroiditis), but had not received treat-
ment because her condition had been stable for several
years. She had not also been prescribed any drugs, includ-
ing acid secretion inhibitors. The patient underwent a
routine upper gastrointestinal endoscopy in 2022.
Endoscopy exhibited some minute discolored areas
in the lesser curvature (Figure 4B) and the lower gastric
corpus (Figure 4C). Although there were vascular vis-
ibilities on the antrum, corporeal, and fundic mucosa
(Figure 4A,D,E), non-atrophic normal mucosal patterns
were observed in the corporeal areas with a magnified

FIGURE 3 (A)Hematoxylin eosin (HE) staining (100x). (B) Hematoxylin eosin staining (200x) of the yellow-framed area in (A). (C) (D)

(E) (F) CD3, CD4, CD8, and CD20 staining of the same region as (B).
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TABLE 1 Laboratory findings of Case 1 and Case 2.

Casel Case 2
Anti-parietal cell Ab. (<10) <10 <10
Anti-intrinsic factor Ab. (=) (=) (=)
Gastrin (37~172 pg/mL) 150 75
Vit B12 (233~914 pg/mL) 870 540
Fe (40~188 pg/dL) 76 116
Anti-H. pylori IgG Ab. (<10 U/mL) <3 <3
RBC (x10000/pL) 381 393
Hb (11.6~14.8g/dL) 11.4 12.5
MCV (83.6~98.211) 91 93
TSH (0.50-5.00 pIU/mL) 2.25 2.54
FT4 (0.90-1.70ng/dL) 1.05 0.69
Anti-TPO Ab. (<5.611U/mL) n.a. 19.4
Antithyroglibulin Ab. (<4.11TU/mL) n.a. 519
Anti- nuclear Ab. (<40.01U/mL) >2560
Anti-ds-DNA Ab. (<12.01U/mL) 23.4
Anti-SS-A/Ro Ab. (<10.0U/mL) >1200
Anti-SS-B/La Ab. (<10.0U/mL) 6.7
Anti-RNP Ab. (<10) >550
AST (13~30U/L)) 291
ALT (7~23U/L) 376
LD (124~222U/L) 224
ALP (38~113U/L) 192
IgG (861~1747 mg/dL) 3175

Note: ()=normal range, unit.

Abbreviations: Ab, antibody; ALP, alkaline phosphatase level; ALT,

alanine transaminase; AST, aspartate aminotransferase; ds-DNA, double-
stranded deoxyribonucleic acid; Fe, iron; FT4, free thyroxine; H. pylori,
Helicobacter pylori; Hb, hemoglobin; Ig, immunoglobulin; LD, lactate
dehydrogenase; MCV, mean corpuscular volume; RBC, red blood cells; RNP,
ribonucleoprotein; SS, Sjogren’s-syndrome; TPO, thyroid peroxidase; TSH,
thyroid stimulating hormone; Vit, vitamin.

NBI view (Figure 4F). Therefore, the vascular visibilities
were judged to be unrelated to the histological glandular
atrophy.

Three biopsy specimens were taken from the same
sites as in Case 1. The prepyloric area demonstrated slight
lymphocytic infiltration, but G cell hyperplasia was un-
certain due to the specimen not being vertically cut for
diagnosis. The only abnormality in the lesser curvature
of the corpus was shortening of the second layer with
slightly degenerated parietal cells. The first layer showed
no hyperplastic change, and the third layer was normally
preserved. The contour of the mucosal layer was also well-
preserved with clearly recognized boundaries between the
three layers (Figure 5). The greater curvature of the corpus
showed a disorganized contour of the mucosal layer and
exhibited mild hyperplastic change in the foveolar epithe-
lium (Figure 6A). Parietal cells were mildly degenerated

(Figure 6A,B), and PG I was positive (Figure 6C). MUC6
showed three staining patterns (Figure 6D): non-stained
area, relatively uniformly stained area, and unevenly
stained area. This difference was assumed to represent the
progress of pseudopyloric metaplasia.

The laboratory data after endoscopy are presented in
the right column of Table 1.

3 | DISCUSSION

3.1 | Histopathologic findings

Histological findings of the two cases are summarized in
Table 2. We identified three phases in the process of early
AIG:

First, the most minute histological changes (budding
phase) were observed in the lesser curvature in Case 2.
Lymphocytic infiltration was limited to focal areas, and
the contour of the mucosal layer was completely preserved
with clear layer boundaries. There was no foveolar hyper-
plasia, and the only structural change observed was the
shortening of the second layer with slightly degenerated
parietal cells (Figure 5). This minimal change is milder
than previously reported for early-stage AIG.*™

Second, slightly more advanced histological findings (in-
termediate phase) were found in the lesser curvature in Case
1 (Figure 2A) and greater curvature in Case 2 (Figure 6A).
In these two sites, lymphocytic infiltration was mild or focal,
and the contour of the mucosal layer was disorganized with
slightly disrupted layer boundaries, but the layered struc-
ture was discernible. The second layer was relatively short-
ened, and the first layer showed foveolar hyperplasia.

Third, histological findings typical of conventional early-
stage AIG were observed in the greater curvature in Case 1
(Figure 3A,B). Lymphocytic infiltration was diffuse, pari-
etal cells were degenerated, and mild ECL cell hyperplasia
was present. The layer boundaries were obscured, and the
contour of the mucosal layer was completely destroyed.
This phase was more advanced than the intermediate
phase, with histological and endoscopic findings consistent
with those in previously reported early-stage AIG.>™*¢®

The shortened second layer in the budding phase is
only recognizable when lymphocytic infiltration is mini-
mal enough to preserve the contour of the three-layered
structure. The rationale for considering minute changes
alone to be indicative of early-stage AIG is that not only
slight degeneration of parietal cells, but pseudopyloric and
pyloric metaplasia of chief cells had already begun as ex-
emplified in Figure 2B-D and Figure 6B-E. Additionally,
the coexistence of two different phases in one individual,
such as the conventional early and intermediate phases in
Case 1 and the intermediate and budding phases in Case 2,
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FIGURE 4 (A) Gastric antrum. (B) The lesser curvature of the angle. (C, D) Gastric corpus. (E) Gastric fundus. (F) Magnified narrow-

band imaging view of gastric corpus.
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FIGURE 5 Histopathologic findings of the lesser curvature of corpus of Case 2.

indicates that early AIG progresses continuously from the
budding, intermediate, and conventional early phases.

3.2 | Relationship with
endoscopic findings

To evaluate the entire gastric mucosa, endoscopic findings
should also be considered.

There were slight differences in endoscopic findings
between the two cases. Case 1 showed red streaks and
minimal mucosal swelling in the corpus, while Case 2 ex-
hibited minute discolored areas in the lesser curvature of
the corpus. However, both cases presented non-atrophic,
nearly normal endoscopic appearances.

First, even in the endoscopically normal mucosa,
histological changes representative of early-stage AIG
had already begun. Second, histological differences
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TABLE 2 Histological comparison between Case 1 and Case 2.
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(B) HYK*-ATPase

FIGURE 6 Comparison of different
staining methods. (A) Hematoxylin eosin
(HE), (B) H+/K+-ATPase, (C) Pepsinogen
1, and (D) MUCE6 staining (200x). Blue-
framed, non-stained area; red-framed,
relatively uniformly stained area; yellow-
framed, unevenly stained area.

Case 1 Case 2
Antrum
Lymphocyte infiltration Mild Slight
Gastrin cells Mild hyperplasia Mild hyperplasia
Atrophy None None
Lesser curvature of the corpus
Contour of the mucosal layer Slightly disorganized Preserved
The first layer Lengthened Normal
The second layer Shortened Shortened
The third layer Normal Normal
Layer boundaries Slightly disrupted Clear
Parietal cell Mildly degenerated Slightly degenerated
Lymphocyte infiltration Mild Focal, slight
Atrophy None None
Metaplasia Pyloric and pseudopyloric Pyloric and pseudopyloric
ECL cell hyperplasia Slightly positive None
Greater curvature of the corpus ‘

Contour of the mucosal layer

Disorganized

Lengthened

Shortened, collapsed

Normal

Disrupted

Degenerated

Focal, slight

None

Pyloric and pseudopyloric

The first layer
The second layer
The third layer
Layer boundaries

Parietal cells

Lymphocyte infiltration

Atrophy

Metaplasia

ECL cell hyperplasia

None

Description of background fill
Conventional early phase
Intermediate phase
Budding phase

ECL, enterochromaffin-like ‘
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in progression representative of early-stage AIG were
detected even in the mucosa assessed as normal on
endoscopy.

Recently, a case of early-stage AIG was reported with
a normal endoscopic appearance.” However, in this re-
port, despite milder lymphocyte infiltration in the lesser
curvature of the gastric corpus compared to the greater
curvature (where lymphocyte infiltration was dense), the
contour of the mucosal layer was disorganized with ob-
scured layer boundaries even in the lesser curvature.

As these abnormalities depend on the degree of lym-
phocyte infiltration, our cases (the lesser and lesser and
greater curvatures of Cases 1 and 2, respectively) showed
ultra-early-stage AIG characteristics.

3.3 | Clinical manifestations

Both cases were negative for autoantibodies (PCA, IFA),
which are generally assumed to be the basis for the diagno-
sis of AIG. PCA is sensitive for AIG and the PCA-positive
rate in AIG patients is approximately 85-90%; however, it
is not specific for AIG because PCA-positivity is observed
in conditions such as H. pylori infection and other autoim-
mune diseases.'! Additionally, some experimental reports
in a thymectomized Balb/c mouse model suggest that mu-
cosal damage in AIG is caused by H*/K*-ATPase-specific
cytotoxic T-cells,'? and PCA is generated in the process of
parietal cell injury."® Thus, PCA is not considered a cause
of AIG; this means the PCA-negativity in the two cases
described herein, in which tissue damage was minimal, is
not a basis for not diagnosing AIG.

IFA positivity is also not required for AIG, with a posi-
tivity rate of approximately 60%"° and a greater likelihood
of positivity in the late stages of AIG.'®

Serum gastrin levels were within normal ranges in
both cases. Serum gastrin increases with the progres-
sion of AIG," but its levels in early AIG are unknown.
Hypergastrinemia did not occur as acid secretion was
probably not yet suppressed.

H. pylori (Hp)-IgG antibody was negative in both cases.
Endoscopy was consistent, and the histological findings
did not demonstrate Hp-infected gastritis, indicating these
were Hp-uninfected cases.

The absence of anemia in both cases does not contra-
dict the AIG diagnosis. The frequency of iron deficiency
anemia in AIG is not very high, as reported in Italy (27%)"®
and Japan (6.5%)." Vitamin B, , deficiency anemia has ap-
proximately 24.6%”° incidence in AIG patients, but it is
rare in younger patients.”

Both patients had other autoimmune diseases and were
positive for various autoantibodies, which were clues to
identifying early-stage AIG. We plan to follow-up both the

patients at 1-year post diagnosis and measure PCA and/or
IFA and evaluate their progress to overt AIG.

Based on these considerations, we concluded that
“shortening confined to the second layer” is a character-
istic finding of ultra-early-stage AIG and represents the
onset of early-stage AIG.

3.4 | Differential diagnosis

Two points should be noted in the differential diagnosis.
First, PPI or vonoprazan use must be verified. These drugs
induce degeneration of parietal cells, which may be histo-
logically confusing with our cases. Second, it is important
to note that parietal cell dysfunction also shows changes
confined to the second layer, but its histology is quite dif-
ferent. Parietal cell dysfunction is characterized by the
thickening of the second layer with vacuolated degenera-
tion of the parietal cells,”? which is quite the opposite of
the findings in the lesser curvature of the middle corpus
in Cases 1 and 2.

In conclusion, we herein present an ultra-early-stage of
AIG—a stage that occurs prior to the previously reported
early-stage. The key finding is “shortening confined to
the second layer”. Understanding the broad spectrum of
AIG will facilitate early detection and better control of its
complications.
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