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SUMMARY

A 62-year-old woman was referred to our department
for further investigation of anaemia. Blood test showed
macrocytic anaemia. Oesophagogastroduodenoscopy
(OGD) revealed proximal-predominant gastric atrophy
and flat elevated lesion in the gastric body. Several days
after OGD, she complained of gait disturbance and was
diagnosed with subacute combined degeneration of
the spinal cord. Furthermore, laboratory tests showed
positive for both anti-parietal cell and anti-intrinsic
factor antibodies, as well as increased serum gastrin
level and decreased pepsinogen | level, which confirmed
the diagnosis of autoimmune gastritis (AlG). Anaemia
and neurological symptoms were improved after
vitamin B, supplementation. Subsequently, the patient
underwent gastric endoscopic submucosal dissection;
histopathological examination revealed gastric adenoma.
AlG can cause gastric neoplasms and vitamin B,
deficiency, with the latter resulting in pernicious anaemia
and neurological disorders. These diseases are treatable
but potentially life-threatening. This case highlights

the importance of early diagnosis of AlG and proper
management of its comorbidities.

BACKGROUND

Autoimmune gastritis (AIG) is a non-self-limiting
chronic inflammatory disorder characterised by the
destruction of gastric parietal cells, affecting the
oxyntic mucosa and resulting in mucosal atrophy.

Figure 1

(A, B) Endoscopic images of the antrum (A)
and gastric body (B) observed by white-light imaging. (C,
D) Magnifying endoscopic images of the antrum (C) and
gastric body (D) observed by narrow-band imaging.
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The inflammation is restricted to the corpus and
fundus glands of the stomach, sparing the antrum,
which distinguishes AIG from other conditions
leading to atrophic gastritis, such as Helicobacter
pylori (HP) infection.! AIG can cause gastric
neoplasms and vitamin B, deficiency, and is asso-
ciated with other autoimmune diseases, such as
thyroiditis and type 1 diabetes mellitus.

AIG prevalence has been estimated to be ~0.5%~—
4.5% globally, varying widely owing to different
diagnostic criteria, ethnical and demographical
setting." In Japan, the prevalence of AIG was
assumed to be low. However, reports of AIG are
increasing as HP prevalence has decreased due to
the wide adoption of eradication therapy.’™

Vitamin B, is an essential cofactor related to DNA
and cell metabolism, and vitamin B,, deficiency is
a relatively common but serious condition.® The
mechanism of vitamin B, deficiency caused by AIG
is malabsorption due to decreased production of
intrinsic factor from gastric parietal cells because of
chronic immune-mediated inflammation. Vitamin
B,, deficiency manifests as megaloblastic anaemia,
commonly termed pernicious anaemia, and neuro-
logical disorders, such as subacute combined degen-
eration (SCD) of the spinal cord.” These diseases
are treatable, but delayed treatment may lead to
irreversible neurological impairment.®

CASE PRESENTATION

A 62-year-old woman was referred to our depart-
ment for further investigation of anaemia. She had
history of hypothyroidism but taking no medica-
tion on her initial visit. The patient’s family history
was unremarkable. Her diet was balanced, and
she consumed no alcohol. This was the first time
she was pointed out anaemia by family physician.
On physical examination, she was afebrile with a
regular heart rate of 72 beats/min and blood pres-
sure of 110/56 mmHg. Conjunctival pallor was
absent. No remarkable findings were observed in
the craniocervical region, chest, abdomen or limbs.
Also, neurological findings were unremarkable.

INVESTIGATIONS

Laboratory data showed that the red cell count
was mildly low at 2.9x10"/L (normal range
3.8-5.0x10'%/L), haemoglobin level was within the
normal range at 125 g/L (115-16 g/L), and mean
corpuscular volume was high at 124.5 fL (85-102
fL). Serum iron level was within the normal
range, but vitamin B, level was low at <30 pg/
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Figure 2 Endoscopic images of the flat elevated lesion at the lower
gastric body observed by white-light imaging (A), chromoendoscopy
with indigo carmine (B) and magnifying endoscopy with narrow-band
imaging (C, D).

mL (249-938 pg/mL). The folic acid level was high at 18.7 ng/
mL (3.6-12.9 ng/mL). Oesophagogastroduodenoscopy (OGD)
showed proximal-predominant gastric atrophy (figure 1A,B).
Magnifying endoscopy with narrow-band imaging (NBI) showed
almost normal surface structure in the antrum (figure 1C). In
the gastric body, round pits indicative of normal gastric fundic
glands were not observed, suggesting severe atrophy of the
gastric mucosa (figure 1D). Moreover, we found a flat elevated
lesion at the lesser curvature of the gastric body (figure 2A,B).
The lesion was 12 mm in size and presented slightly irregular
surface and vessel patterns with a demarcation line on NBI with
magnifying endoscopy (figure 2C,D). We performed endoscopic
biopsies on this lesion and the background mucosa of the antrum
and gastric body. The rapid urease test was negative.

DIFFERENTIAL DIAGNOSIS

We considered megaloblastic anaemia due to vitamin B,
deficiency as a differential diagnosis of macrocytic anaemia.
Because there was no history of unbalanced diet or anorexia,
the suspected aetiology of vitamin B,, deficiency was impaired
absorption. OGD showed mucosal atrophy predominantly in the
gastric body, and the rapid urease test was negative. Based on
these findings, we suspected AIG with macrocytic anaemia due
to vitamin B, deficiency. Based on the endoscopic findings, the
flat elevated lesion in the gastric body was suspected to be early
gastric cancer.

TREATMENT

We planned endoscopic submucosal dissection (ESD) for the
gastric lesion. Moreover, after additional laboratory tests such
as autoantibodies against intrinsic factor and parietal cells were
completed, vitamin B, supplementation was also planned.

OUTCOME AND FOLLOW-UP

Several days after OGD, the patient complained of gait distur-
bance. Neurological examinations revealed sensory disturbance
and loss of deep tendon reflexes in bilateral lower limbs, positive

Romberg sign and ataxic gait. T2-weighted MRI showed high-
intensity areas in the posterior column of the thoracic spinal
cord (figure 3). On the basis of these findings, neurologist diag-
nosed her with SCD of the spinal cord. Additional laboratory
tests showed positive for anti-parietal cell and anti-intrinsic
factor antibodies, increased serum gastrin level and decreased
pepsinogen I level and I/II ratio. Serum anti-HP antibody was
negative at <3.0 U/mL (latex agglutination turbidimetric immu-
noassay, normal range <10 U/mL). Anaemia and neurological
symptoms improved after vitamin B,, supplementation. Subse-
quently, she underwent gastric ESD for gastric tumour, and
histopathological examination revealed gastric adenoma with
negative margins (figure 4A). Gastric mucosa surrounding the
tumour presented severe atrophy with intestinal metaplasia
(figure 4B). Histopathological findings of the biopsy sample
taken from the antrum revealed almost normal pyloric mucosa
(figure 4C). Based on laboratory tests and endoscopic and
histopathological findings, we diagnosed her with AIG. The
patient has undergone maintenance therapy with vitamin B,
supplementation and regular endoscopic surveillance. During a
follow-up period of 3 years, neither haematological nor neuro-
logical relapse has been observed. OGD showed no emergence
of new gastric lesions.

DISCUSSION

Herein, we report a case of AIG that caused gastric adenoma
and SCD of the spinal cord. Simultaneous occurrence of these
two comorbidities is rare, and both diseases were successfully
treated without adverse events or neurological sequelae. This
case highlights the importance of early diagnosis of AIG and
proper management of its comorbidities.

Miceli et al reported clinical clusters of AIG, and the most
relevant factors leading to a diagnosis of AIG were haematolog-
ical findings related to vitamin B, deficiency (37.4%), followed
by incidental histological evidence in gastric biopsy samples
(34.3%), other autoimmune disease (9.1%) and neurological
symptoms (6.19%).” However, the diagnosis of AIG is often chal-
lenging due to its wide clinical spectrum ranging from asymp-
tomatic condition to irreversible disease course. Recently, Lenti

Figure 3 MRI showing a high-intensity area in the posterior column
of the thoracic spinal cord on T2-weighted imaging.
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Figure 4 Histopathological images of the gastric adenoma (A) and
background mucosa ((B) gastric body, (C) antrum)).

et al reported that female sex, history of infertility/miscarriage,
high education level of the patients and previous misdiagnosis,
especially functional dyspepsia, are the risk factors of diagnostic
delay in AIG." Therefore, it is important to pay more attention
to these factors to prevent diagnostic delay.

AIG is diagnosed by laboratory tests, endoscopy and histo-
pathological evaluation.! Since the discovery of autoantibodies
against intrinsic factor and parietal cells in 1960s, these auto-
antibodies have been used for the diagnosis of AIG. Other labo-
ratory tests, such as serum gastrin and pepsinogen, are helpful
in the diagnosis. In AIG, the loss of parietal cells causes achlo-
rhydria and increased secretion of gastrin from G cells.!' In
contrast with gastrin, pepsinogen, a peptide secreted by chief
cells, decreases as a result of the loss of oxyntic mucosa.'” A
previous study reported that patients with AIG had high gastrin
and low pepsinogen I levels." Recent expert review recom-
mends measurement of antibody for parietal cells, serum gastrin
and pepsinogen for first-line serological screening of AIG.! The
characteristic endoscopic findings of AIG are atrophy of the
gastric body and fundus with a minimal disease of the antral
mucosa.'* Magnifying endoscopy may identify these findings
more clearly." *® Endoscopic biopsy protocol suggested by the
updated Sydney system recommends taking two samples from
the antrum, one sample from the incisura angularis and two
samples from the corpus, in order to compare histological find-
ings across compartments.'” Histopathological examination
assesses the presence, degree and aetiology of inflammation.
Because AIG is often associated with enterochromaffin-like cell
hyperplasia, immunohistochemical staining for chromogranin
or synaptophysin is recommended. In our case, a history of
hypothyroidism and macrocytic anaemia with vitamin B, , defi-
ciency were first signs indicative of AIG. Laboratory tests, endo-
scopic findings and histopathological evaluations confirmed the
diagnosis.

The persistently gastric inflammation contributes to the devel-
opment of gastric neoplasms including neuroendocrine tumours
(NETs), gastric adenomas and carcinomas. It is well known that
HP eradication therapy improves gastritis and leads to reduction
of the incidence of gastric cancer and its related mortality."® On
the other hand, there has been no established treatment for AIG.

In a previous large cohort study in Sweden, AIG was associated
with a 3-fold increased risk of gastric carcinoma and a 13-fold
increased risk of NET." A long-term single centre prospective
study including a total of 282 patients in Italy reported that
12 patients (4.3%) had gastric neoplasms at the time of first
OGD.* Among the 270 patients, 17 newly gastric neoplasms
(6.3%) were diagnosed in a 19-year follow-up period, of which
10 patients developed neuroendocrine or glandular dysplasia
and 7 patients developed NET. No patient developed invasive
adenocarcinoma. Additionally, the risk of developing gastric
neoplasms was greater in patients with more severe atrophy. A
recent multicentre study of AIG in Japan reported that the prev-
alence of gastric adenoma, adenocarcinoma and NET was 0.8%,
9.8% and 11.4%, respectively.’ This was a retrospective study,
therefore, the results need to be deliberately interpreted because
there was a selection bias, and HP infection was diagnosed only
by the positive serum antibody against HP, with 7.8% of the total
enrolled patients. Nevertheless, based on these prevalence data,
careful endoscopic observation and adequate surveillance for
gastric neoplasms will be required for patients with AIG.

The clinical goal of managing AIG is proper administration of
vitamin B,, to prevent haematological and neurological comor-
bidities. A previous study reported that neuropsychiatric disor-
ders caused by vitamin B, deficiency can be present even in the
absence of anaemia or macrocytosis,”' suggesting that neuro-
logical symptoms are not always correlated with the degree of
anaemia. Similarly, the patient in this case developed SCD of the
spinal cord despite having only mild anaemia. Other studies have
reported that SCD of the spinal cord can be improved by the
treatment of vitamin B , therapy, but some neurological impair-
ments may persist.”2 2 Moreover, these studies also reported
that the neurological outcome was associated with the duration
of illness. Thus, early diagnosis and intervention of vitamin
B,, deficiency is essential to prevent irreversible neurological
impairment. In our case, initial treatment by vitamin B, led to
complete resolution of the patient’s neurological symptoms, and
maintenance treatment has been effective for the prevention of
the relapse.

Although little is known about pathogenesis of AIG, recent
proteomics study have demonstrated a different proteomics
signature of AIG from HP-associated gastritis, which includes
the decreased abundance of proteins involved in the tricarbox-
ylic acid cycle and the increased abundance of those involved
in cytoskeleton and cadherin binding.** In addition, 90% of
the decreased proteins and 50% of the increased proteins were
also found in gastric cancer, suggesting that these proteomics

Learning points

» Macrocytic anaemia and history of thyroiditis are diagnostic
clues for autoimmune gastritis (AIG).

» Proximal-predominant gastric atrophy is a diagnostic
indicator for AIG.

» Identifying AlG-related gastric neoplasms at an early stage
would allow for curative resection by minimally invasive
treatment.

» Neurological symptoms caused by vitamin B, , deficiency
are not always correlated with the severity of associated
anaemia.

» Early diagnosis of AIG may help to prevent irreversible
neurological impairment due to subacute combined
degeneration of the spinal cord.
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alternations may be part of the progression to gastric carcinogen-
esis. Thus, recent advances in understanding of molecular mech-
anism of AIG will contribute to resolve the clinical issues, such
as diagnosis in early stage and development of the treatment.

In conclusion, we presented a case of AIG concomitant with
gastric adenoma and SCD of the spinal cord. To improve the
patient’s clinical outcome, physicians should remember the
diagnostic approaches of AIG and proper management of its
comorbidities.
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