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INTRODUCTION

~20) ABSTRACT Cosr

Objectives: Autoimmune gastritis is an antibody-mediated autoimmune disease and
characterized by gastric parietal cell loss. Type-1 gastric carcinoid tumor is a disease
that mostly develops on the basis of autoimmune gastritis. The aim of this study is to
determine similarities and differences of baseline clinical parameters between these
two disorders.

Methods: Patients diagnosed as autoimmune gastritis both without gastric carci-
noid tumor (n:197) and with gastric carcinoid tumor (n:40) between 2004 and 2015
at Ankara University Faculty of Medicine, Department of Gastroenterology, were in-
cluded in this analysis. Data of initial signs and symptoms, basal blood count-anemia
parameters, laboratory investigations, serum gastrin levels, antiparietal cell antibody
status, serological helicobacter pylori markers and serum chromogranine A levels of
patients were obtained, and baseline parameters of these disorders were compared
Results: Patient groups were similar in age and gender. Hemoglobin, iron, total iron
binding capacity, ferritin, vitamin B12 levels, antiparietal cell antibody and helico-
bacter pylori immunoglobulin G positivity rates and concomitant autoimmune thy-
roid disease prevalence were also similar. Median gastrin level in patients with au-
toimmune gastritis and gastric carcinoid tumors was significantly higher compared
to the patients with autoimmune gastritis without gastric carcinoid tumors (807 vs.
1307 pg/ml; p:0.006). Receiver Operating Characteristic analysis revealed that a 1000
pg/ml threshold value for serum gastrin level is able to distinguish these two disor-
ders with 65% sensitivity and 65% specificity rates (area under the curve: 0.65;p:0.006).
The serum chromogranine A level did not significantly differ between patient groups.
Conclusion: High serum gastrin but not chromogranine A levels may be useful in de-
ciding which patients should be followed closely in autoimmune gastritis.

Keywords: gastric carcinoid tumor, autoimmune gastritis, gastrin, chromogranin A

Autoimmune gastritis (AlG) is an organ-specific in-
flammatory autoimmune disorder. AlG is character-
ized by chronic inflammatory infiltration of gastric
mucosa. In this disease, gastric parietal cell loss oc-
curs and physiological acid secretion is impaired.
The secretion of intrinsic factor also decreases with
the loss of parietal cells. Decreased gastric acidity
reduces the inhibition of somatostatin on gastrin
secretion, and thus, the synthesis of gastrin from

gastric antral cells increases [1]. Hypergastrinemia
may be the result of other etiologies such as long-
term use of a proton pump inhibitor (PPI) and he-
licobacter pylori (Hp) gastritis. There is no report-
ed association between other etiologies of hyper-
gastrinoma and gastric carcinoid tumor risk, but in-
creased neuroendocrine tumor risk is well defined
in AlG patients [2]. This is attributed to the trophic
effect of gastrin. Chronic hypergastrinemia causes
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enterochromaffin like (ECL) cell proliferation. This
proliferation may present in a wide range from mild
hyperplasia of neuroendocrine glands to neuroen-
docrine tumors.

Type-1 gastric carcinoid tumors (Type-1 GCT) are
the most common form of gastric carcinoids (70—
80%) and are associated with chronic atrophic gas-
tritis and hypergastrinemia. It usually presents with
nonspecific signs and symptoms. The clinical course
is usually benign, and distant metastasis is rarely
seen (less than 10% of patients) [3-5]. Clinical pro-
files, and laboratory and endoscopic features of AlG
are well known and clearly documented in previous
studies [6-10].

Our aim in this analysis is to detect the similarities
and differences of baseline clinical characteristics of
AIG with and without type 1 GCT patients. We also
investigated whether there is a parameter predict-
ing the development of type 1 GCT in AlG patients.

MATERIALS and METHODS

Patients

Patients diagnosed as AlG with or without type-1
GCTbetween 2004 and 2015 in the Ankara University
gastroenterology outpatient clinic were included in
the study. In this analysis, all data was obtained from
the patients themselves or from medical records in
the hospital computer system. The diagnosis of AlG
was established on the histopathological findings in
gastric biopsy tissue. Histologically, AlG is character-
ized by chronic inflammation and presence of gas-
tric mucosal atrophy accompanied by loss of oxyn-
tic glands, parietal cells and zymogen cells affecting
the corpus of the stomach. Moreover, the presence
of APCA and serum gastrin levels were also studied
in patients. The diagnosis of type 1 GCT was based
on the pathological examination of the suspected
lesion, detected upon endoscopic examination.
Informed consent was obtained from all patients
and the study was performed with the permis-
sion of the Ethics Committee of Ankara University
Medical School.

Clinical Evaluation of Patients

Patients were evaluated according to the reason

for admission to the gastroenterology outpatient
clinics. The signs and symptoms of patients at the
time of admission were recorded. Basically, the pre-
senting symptoms in these patients were epigas-
tric pain, heartburn, nausea, feeling of scratching,
bloating, fullness, noise (noise coming from the ab-
domen), halitosis, diarrhea and weight loss. Some
patients did not have any GIS complaints. These pa-
tients were referred to our clinic because of the in-
vestigation of etiology of iron deficiency anemia
and vitamin B12 deficiency, and diagnosed as AlG or
type-1 GCT. The main complaints in these patients
were anemia-related signs and symptoms (fatigue,
forgetfulness and pallor).

Also, the presence of other autoimmune diseases
that can be seen together with AlG such as Graves’
and Hashimoto disease, type 1 diabetes mellitus
and vitiligo were investigated.

Laboratory Tests and Endoscopic Studies
Baseline complete blood count (hemoglobin, plate-
let count, leukocyte count, mean corpuscular vol-
ume, mean corpuscular volume of distribution), fer-
ritin, iron, total iron binding capacity, transferrin sat-
uration, vitamin B12, folic acid levels, erythrocyte
sedimentation rate and C-reactive protein levels
were recorded. Serum CgA, gastrin levels and the
presence of APCA were also detected. Serum CgA
level was studied with a commercial kit (COSBIO,
France; normal range:<94 ng/ml) and serum gas-
trin level was studied with the radioimmunoassay
method with a commercial kit (Biosource Europe,
Belgium; normal range: 28-185 pg/ml) in our hospi-
tal laboratory. The presence of APCA was detected
with an indirect immunoflourence method with the
Euroimmune kit (Libeck, Germany).

The presence of Hp was investigated histopatholog-
ically and serologically. HplgG was measured with
the ELISA method (Trinity Biotech, Jamestown, New
York, USA).

In an endoscopic examination, pallor and thinning
of the corpus mucosa and visible gastric submu-
cosal vessels are considered as signs of atrophy. In
these cases, corpus and antral biopsies are taken
routinely in our clinic
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Statistics

Baseline demographic characteristics, clinical fea-
tures and laboratory findings of two groups were
compared. The normally distributed data was an-
alyzed with an independent sample T-test. In this
analysis, mean + standard deviation of the data (SD)
was used. Nonparametric tests (Mann-Whitney test)
were performed for the analysis of the data that do
not show normal distribution. The chi-square test
was used for categorical variables. A correlation anal-
ysis between some parameters was also studied. In
particular, we investigated the possible correlation
between other parameters and CgA. Spearman’s
correlation test was used for this analysis.

The role of gastrin in differentiation of the patient
groups was studied and threshold value was cal-
culated for this parameter. These calculations were
performed using the ROC curve. The area under the
curve with 95% confidence intervals was given with
sensitivity and specificity rates.

Table 1. Signs and symptoms of patients at baseline

RESULTS

Patient Characteristics

The total number of patients included to this anal-
ysis was 237. Out of 237 patients, 197 patients were
diagnosed as AIG without any findings of type-1
GCT, and 40 patients were diagnosed as AID and
type-1 GCT histopathologically.

The age and sex of patients did not differ between
groups (52.3£13.2 years and 136 F/61 M in patients
with AIG; 53.3+14.7 years and 25 F/15 M patients
with AlG+type-1 GCT; p:0.65 and 0.26 respectively).
The basic complaints at admission were abdomi-
nal-epigastric pain, flatulence (gas, bloating, etc.),
nausea and/or vomiting, constipation, feeling of
hunger, a feeling of fullness in the abdomen, weight
loss, anorexia, lip wounds and halitosis. The main
complaints of the patients that were referred to our
clinic because of anemia were weakness, fatigue,
forgetfulness and numbness in the hand. In some
patients the diagnosis was made without any com-
plaint. The prevalence of symptoms and signs of pa-
tients is shown in Table 1.

Symptoms Autoimmune gastritis Type-1 Gastric Carcinoid Tumor
n:197 % n:40 %
Pain 59 299 12 30
Anemi symptoms 33 16.7 6 15
Diarrhea 19 9.6 2 5
andiorevosmensipany |8 +0 ’ ’
Nausea and/orvomiting 17 8.6 2 5
Gas-bloating 58 29.7 6 15
Constipation 9 45 0 0
Other 11 5.5 0 0
No symptoms 52 26.3 12 30
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The concomitant autoimmune diseases were inves-
tigated and autoimmune thyroid disease was pres-
ent in 55 (27.9%) of AlG and 12 (30%) of type-1 GCT
patients. Vitiligo was found in one AIG patient, and
autoimmune hepatitis in one AIG patient as well.
The presence of autoimmune thyroid disease was
not significantly different between groups (p =
0.52). APCA positivity was detected in 84.2% of AlG
and 68.9% of type-1 GCT patients. Groups did not

Table 2. Baseline laboratory characteristics of groups

differ in this respect (:0.06).

Laboratory Tests

According to baseline biochemical parameters, he-
moglobin, leukocytes, platelet, serum ferritin, iron,
iron binding capacity, MCV, RDW, vitamin B12, fo-
late, MPV and CRP levels did not show significant
differences in groups, as shown in Table 2 (p: 0.48;
0.62; 0.31; 0.66; 0.31; 0.32; 0.14; 0.47; 0.53; 0.7; 0.44
and 0.07, respectively).

Laboratory parameters Autoimmune gastritis Type-1 gastric carcinoid o
tumor

Hemoglobin (g/dl) 12.541.9 12.7+1.6 0.58
Leukocyte (¥*10°9/L) 6.6+1.9 6.8+1.9 0.48
Thrombocyte (*10°9/L) 268+ 76 248+59 0.12
Ferritine (ng/ml) 19.94+36 20+35 0.99
Iron (pg/dl) 58.2+37 55.5+42 0.71
Iron binding capacity (ug/dl) 385462 394+78 0.51
Vitamin B12 (pg/ml) 215+138 244+200 0.28
Folate (ng/ml) 9.7+3.6 9.4+5.1 0.7
Mean corpuscular volume (fL) 82.5+10.2 79.7+11.3 0.21
Mean platelet volume (fL) 8.7341.2 8.87+1.1 0.51
Red cell distribution width (%) 15.542.9 16.5+3.7 0.14
C-reactive protein (mg/L) 3.6+3.2 3.9+3.5 0.6
Serum gastrin level (pg/ml) 807 (200-6335) 1307 (63-3000)

(n:197) (n:38) 0.006
Serum CgA (ng/ml) 182 (46-970) 193 (25-3400)

(n:75) (n:20) 0.77

When compared groups, the percentage of patients with low levels of baseline hemoglobin (<12 g/dl), vitamin B12

(<150 pg/ml) and ferritin (<25 ng/ml) was not statistically different (Table 3).
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Table 3. The percentage of patients with low levels of hemoglobin, ferritin and vitamin B 12 at baseline in groups
Autoimmune gastritis (n:167) Tip—1tgz:]:2rritzrf§r6c)inoid P
Hemoglobin (<12 gr/d) %42.7 (80/187) % (17/38) 0.38
Feritin (<25 ng/ml) %82.4 (141/171) %81.0(30/37) 0.84
Vitamin B12 (<150 pg/ml) %43.0 (81/188) %31.5 (12/38) 0.14

In AIG without type-1 GCT patients, the histo-
pathological evaluation of the corpus and antrum
biopsies taken during endoscopy showed Hp pos-
itivity in only three corpus and one antrum biop-
sy. Hp has not been detected histopathologically
in any of the type-1 GCT patients.

Serum HplgG levels were measured in 149 pa-
tients. HplgG positivity was found in only 38 of
132 AIG patients (28.7%), and 4 of 17 type-1 GCT
patients (23.5%). HplgG positivity did not show
any difference between groups (p = 0.78).

Serum Gastrin and CgA Levels

The median gastrin level in patients with AlG and
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type-1 GCT was 807 (200-6335) pg/ml and 1347
(396-3000) pg/ml, respectively, at baseline. The
gastrin level was found to be significantly high-
er in the AlG+type-1 GCT patient group (p:0.006).
To determine the value to be used in distinction of
these two diseases, ROC analysis was performed.
The threshold value of 1000 pg/dl distinguishes the
two diseases with 65% sensitivity and 65% specific-
ity. The area under curve in this analysis was deter-
mined as 0.65 [95% confidence interval (0.55-0.75)].
ROC curve was shown in Figure 1.

Figure 1. ROC analysis for serum gastrin levels in the differentiation of AlG patients with and without GCTs
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The CgA level could be studied in 75 AlG and 20
type-1 GCT patients. The median CgA level did
not differ significantly between groups. The me-
dian CgA level in AlG and type-1 GCT patients was
182 ng/ml (46-970) and 193 ng/ml (25-3400), re-
spectively (p:0.77).

The correlation between gastrin and CgA levels
was also studied in the groups. In AlG without GCT
patients, serum gastrin and CgA levels showed
weak correlation (Spearman’s Rho:0.29; p:0.01).
When compared APCA positive to negative AlG
(without type-1 GCT) patients, and the gastrin lev-
el was detected as higher in APCA positive (medi-
an gastrin:1068 vs. 742 pg/ml; p:0.02). Serum CgA
level was also higher in APCA positive patients but
this was not statistically significant (median CgA:
214 vs. 128 ng/ml; p:0.07). In type-1 GCT patients
neither serum gastrin nor serum CgA levels were
significantly different in APCA positive and APCA
negative patients [median serum gastrin 1259 vs.
1336 pg/ml (p:0.6) and median serum CgA: 310 vs.
99 ng/ml in APCA positive and negative subjects,
respectively (p:0.1)].

DISCUSSION

AIG is an organ specific autoimmune disease seen
in about 2%, and the prevalence of it increases in
Western countries [11,12]. This is characterized by
loss of gastric parietal cells, and acid secretion is
impaired, leading to aclorhydria and G cell hyper-
plasia. Type-1 GCT develops in a small proportion
of patients in the course of AlG disease. Other sit-
uations that cause hypergastrinemia (chronic PPI
usage and after vagotomy) are known not to in-
crease the risk of gastric carcinoma development,
and it has been suggested that hypergastrinemia
is necessary but not sufficient for the develop-
ment of type-1 GCT [3]. The clinical profiles, lab-
oratory and endoscopic features of AIG are well
known. The main purpose of our study was to re-
veal differences and similarities between these
patients to respond to the question, “Are there
any parameters that predict the development of
type-1 GCT in AIG patients?”

The mean age was 53 in our study and did not dif-
fer in groups. In our study, 69% of AIG and 62.5% of
type-1 GCT patients were females. This was in line
with findings in other studies. There was no sig-
nificant difference in gender between the AlG and
type-1 GCT patients.

In our patient groups, the presenting symptoms are
abdominal-epigastric pain (dyspepsia, abdominal
discomfort), gas-bloating and symptoms of anemia.
The prevalence of symptoms in groups is similar be-
tween the groups. In both groups, approximately
30% of patients were diagnosed incidentally with-
out any GIS symptoms when screening tests were
performed. These results indicate that presenting
symptoms have no significant role in distinguishing
these diseases.

Our results indicate a significant degree of iron and
vitamin B12 deficiency in AlG and type-1 GCT pa-
tients. These deficiencies should be corrected, and
these replacements are the important parts of the
treatment. In both patient groups, there were no dif-
ferences in terms of anemia parameters such as vi-
tamin B12, hemoglobin, ferritin level and leukocyte,
platelet counts. As expected, APCA positivity in
both patient groups was found to be high (84.2% vs.
68.9%) and did not differ between groups (p:0.06).
In our study, serum gastrin levels were detected as
significantly higher in type-1 GCT patients when
compared to AIG patients (1307 vs. 807 pg/ml;
p:0.006) but the difference could not be observed
in serum Cag A levels (193 vs. 182 ng/ml; p:0.77).
Chromogranine A is widely expressed in neuroen-
docrine cells and, compared to healthy controls,
higher levels of CgA levels are reported in autoim-
mune atrophic body gastritis, gastrinoma, multiple
endocrine neoplasia syndrome type-1 patients [13—
16]. Although there are some studies showing the
role of CgA in the diagnosis and prognosis of neu-
roendocrine tumors, data about this issue is contro-
versial. Compana et al. showed increased CgA levels
in chronic atrophic gastritis (CAG) and neuroendo-
crine tumors (NET) when compared to healthy con-
trols. CgA levels did not differ significantly in CAG
(especially CAG with ECL hyperplasia) and local NET
disease and increasing the secretory capacity of NET
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corresponds to the increased CgA levels. [17]. Our re-
sults indicate an increased CgA level in AIG without
GCT and AIG with type-1 GCT patients. However,
the CgA level did not show any difference when we
compare two disorders, and our results are more
consistent with Compana’s study. Due to our re-
sults, we may speculate that CgA levels increase in
AlG with and without type-1 GCT, but this increase is
not enough to discriminate AIG gastritis from type-
1 GCT.

Hypergastrinemia may be associated with different
pathological states such as gastrin secreting tumors,
Hp infection, renal failure, acid suppressing medica-
tions and chronic atrophic gastritis. In AlG related
chronic atrophy, hypergastrinemia provides a pro-
liferative and trophic effect on ECL cells, and this is
strongly associated with the development of gas-
tric carcinoid tumors. The role of gastrin in patho-
genesis of gastric adenocarcinoma has also been
described. Conversely, in the presence of hyper-
gastrinemia, neuroendocrine differentiation may
be observed in gastric adenocarcinoma [18-19].
Therefore, a possible pathway through neuroendo-
crine tumor-carcinoma has also been proposed [20].
In this context, there is a generally accepted agree-
ment that patients with OIG and type-1 gastric car-
cinoid tumors should undergo regular surveillance
[21]. In our study, ROC analysis for gastrin, giving the
values of sensitivity and specificity of 65%, consid-
ering a threshold of 1000 pg/ml, shows little prac-
tical significance, gastrin level more than 1000 pg/
ml may be useful in deciding which patients should
be under close monitoring and more careful endo-
scopic surveillance.

There are studies showing the role of helicobacter
pylori in the development of carcinoid tumors.

Gastrin levels increase in the presence of an Hp in-
fection. In an Hp infection, a reduction in D cells
causes decreased somatostatin release and the dis-
appearance of a negative effect of somatostatin on
gastrin release [22,23]. In this group of patients, the
gastrin level is reduced after Hp eradication. AlG pa-
tients who have an Hp infection histopathological-
ly were excluded from our analysis, but patients de-
tected HplgG positivity serologically, that shows
past infection was included in the analysis. HplgG
was positive in 28.7% of AlG and 23.5% of type-
1 GCT patients in our study and did not show any
difference between groups. Clinical characteristics,
laboratory parameters, serum gastrin and CgA lev-
els did not show difference between HplgG positive
and HplgG negative subjects.

Our study was retrospective in nature. Data of symp-
toms and laboratory tests could not be acquired for
some patients. Chromogranin levels were not stud-
ied routinely in our clinic until 2010, and chromogr-
anin levels could not be obtained for some patients.
These are the limitations of our study.

In conclusion, AIG patients with and without type-1
GCT presented with the similar clinical and labora-
tory findings. The baseline serum gastrin level may
be useful to differentiate these disorders with a little
clinical significance, and patients who have a gastrin
level more than 1000 pg/ml may undergo close sur-
veillance, whereas serum CgA levels did not show a
difference between groups.
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