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Abstract

This study aimed to compare the incidence of anemia and diabetes between Helicobacter pylori (H.
pylori) seropositive patients with those who were seronegative. H. pylori is an important pathogen that
causes gastrointestinal disorders. In addition to gastrointestinal complications, H. pylori infection also
could cause extra-digestive diseases including idiopathic thrombocytopenic purpura. This retrospective
cross-sectional study was conducted on collected data from patients who had anti-H. pylori serological
tests with no history of H. pylori peptic ulcer disease and treatment for anemia and diabetes. We
evaluated the laboratory data of 140 patients with anti-H. pylori serological tests that 74 patients of
them (53%) were categorized as seropositive and 66 (47%) were included in the seronegative group.
We detected no significant difference between the two groups in the incidence of anemia, neither for
male (X*(1, N=65)=0.380, p=0.538) nor females (x?(1, N=75)=0.326, p=0.568). Ferritin levels also
showed no significant difference between the 2 groups in both males (p=0.754) and females (p=0.133).
In the evaluation of the incidence of diabetes in seropositive patients, we also observed no significant
differences compared to seronegative subjects (x*(1, N=140) =0.557, p=0.456). Our findings indicated
that H. pylori was not a main reason for anemia, in the population without significant upper
gastrointestinal source of blood loss, or peptic ulcer disease, nor diabetes
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Introduction

Helicobacter pylori (H. pylori) as a true pathogen, is
responsible for various gastrointestinal disorders. Although H.
pylori could result in different stages of gastritis, atrophy,
metaplasia, and dysplasia of gastric mucosa and also mucosa-
associated lymphoid tissue lymphoma, its infection may
remain asymptomatic in most infected persons (1, 2). The
prevalence of H. pylori infection was reported in 34.7% and
50.8% of in developed countries and developing countries
respectively (2). The gold standard method to diagnose H.
pylori infection is culture, but non-invasive laboratory methods
particularly serologic tests are more comfortable for most
patients (3). Serologic tests consist of the measurement of the
serum anti-H. pylori immunoglobulins (IgG, IgM, and IgA)
levels (3, 4). The assessment of the efficacy of these serologic
tests to detect H. pylori infection showed that the IgG was a
valid serological experiment for the diagnosis of H. pylori
related infection with the highest sensitivity (75.75%) and

accuracy (68.60%). The IgM had the highest specificity
(94.73%) but the lowest sensitivity (5.97%). The sensitivity
and specificity of IgA were moderate (33.33% and 80%,
respectively) (3). Serum IgG and IgA could consider as good
indicators to evaluate the severity of the Gastrointestinal (GI)
complications of H. pylori (3-5).

The H. pylori infection could cause extra-digestive diseases by
leading to systemic diffusion of proinflammatory cytokines
(6). The association between H. pylori infection with
hematological diseases including vitamin B12 deficiency,
idiopathic thrombocytopenic purpura, and iron deficiency
anemia (IDA) (7-9), ischemic heart disease (10), autoimmune
thyroid diseases (11), neurologic diseases (12-14),
hepatobiliary diseases (15), and type 2 diabetes mellitus
(T2DM) (6) has been reported in some studies.

Methods



This study aimed to compare the incidence of anemia and
diabetes among H. pylori seropositive patients with those who
were seronegative.

Study design and data collection

This research was performed on collected data from patients
who had anti-H. pylori serological tests and had been referred
to a clinic in Tehran, Iran, between April 8, 2020, to December
10, 2021, included patients who had no history of H. pylori
peptic ulcer disease and treatment for anemia and diabetes. In
the case of women, it was important not to have them during
menstruation. Baseline characteristics and laboratory data of
the patients including age, sex, serum anti-H. pylori IgG, Ig M,
and IgA levels, parameters related to anemia including Mean
Corpuscular Hemoglobin (MCH), ferritin, Mean Corpuscular
Volume (MCV), Hemoglobin (Hg), and HgAlC were
recorded.

Definitions

Patients with > 1  positive  serum  anti-H.
pylori immunoglobulin was categorized as H. pylori
seropositive (Table 1). Anemia was defined as Hg <14 g/dL in
males and Hg <12.5 g/dL in females. HgA1C > 6.5 % was
considered as a definition for diabetes.

Outcome

The incidence of anemia in seropositive patients compared to
seronegative ones was evaluated as the primary outcome of the
study. We also compared the ferritin level and incidence of
diabetes between the two groups as secondary outcomes.
Statistical analysis

To calculate the normal and non-normal distribution, we used
from mean = standard deviation (SD) and median (interquartile
range (IQR), respectively. Quantitative data were tested for
normality of distributions by Kolmogorov—Smirnov test, and
then compared by Unpaired Student’s t-test, Mann-Whitney U
test for normal and non-normal distribution data, respectively.
Qualitative data were analyzed by the Chi-square test. SPSS
software was used for the analysis of data (Version 21.0; SPSS
Inc., Chicago, IL, USA). A P-value less than 0.05 was
considered as a significant result.

Results

We evaluated the laboratory data of 140 patients with anti-H.
pylori serological tests. Out of 140 patients investigated, 74
(53%) were seropositive and 66 (47%) were seronegative. No
significant differences were observed in the Dbasic
characteristics of the participants, parameters related to anemia
including Hg, ferritin, MCV, MCH, and also HbA1C between
the two groups (Table 2). We detected 5 males (14.7%) with
anemia in the seropositive group which was not significantly
higher than those with anemia in the seronegative group (9.6%)
(X3(1, N=65)=0.380, p=0.538). The findings were also similar
for females (15% in the seropositive group and 20% in the
seronegative arm, X2(1, N=75)=0.326, p=0.568) (Figure 1).

Ferritin levels also showed no significant difference between
the 2 groups in both males (p=0.754) and females (p=0.133).
In the evaluation of the incidence of diabetes in seropositive
patients, we also detected no significant differences compared
to seronegative patients (9.4% vs 6%, respectively, X(1,
N=140) =0.557, p=0.456) (Figure 2).

Discussion

This study showed no significantly increase in the incidence of
anemia in H. pylori seropositive patients compared to
seronegative participants. We also observed no significant
difference in ferritin levels between the two groups. The role
of H. pylori infection in inducing Iron Deficiency (ID) and IDA
was evaluated by some studies but findings are still conflicting
(7, 16-19). ID may be observed by H. pylori following chronic
gastritis and consequently reduced intestinal iron absorption,
hypo- or achlorhydria, and reduced ascorbic acid secretion
(18). Sever ID impact on reducing erythropoiesis and IDA
occurs by a chronic process (19). H. pylori can also lead to
peptic ulcer disease and GI bleeding. Obvious or occult GI
bleeding is considered a major cause of IDA (16). The IDA due
to H.pylori infection in the absence of peptic ulcer disease is
controversial (17). We detected no significant association
between anemia and H. pylori infection in our study conducted
on patients without H. pylori-related peptic ulcer disease.

Our data did not indicate an increasing rate in the incidence of
diabetes in H. pylori seropositive patients compared to
seronegative participants. The results of studies about the
association between H. pylori and the prevalence of T2DM
were controversial (20-23). The pathophysiology of diabetes is
multifactorial, many factors such as lifestyle and diet, family
history, and socioeconomic status are involved in developing
diabetes. Consequently, there is potential for confounding
factors that may impress the link between the infection and
T2DM (24).

In addition to ferritin, we need Total Iron-Binding Capacity
(TIBC) and serum iron level to evaluate the ID and the lack of
these data was the main limitation of this study. Thus, we could
not definitely roll out the association between H. pylori with
ID and IDA. Similarly, In the first step, we only evaluated the
incidence of diabetes in seropositive participants regardless of
confounding factors such as age, family history, and
socioeconomic status. A large prospective study with adjusting
confounding factors is needed to evaluate the impact of H.
pylori on the incidence of T2DM. lack of culture-based
confirmation of H. pylori infection was another limitation of
this study.

Conclusion



Our findings indicated that H. pylori was not a main reason for
anemia, in the population without significant upper
gastrointestinal source of blood loss, or peptic ulcer disease,
nor diabetes
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Table 1. Laboratory test cut-off

Laboratory test Reference range

IgG Negative: < 8 Borderline: 8 — 12 Positive: > 12
IgM Negative: < 8 Borderline: 8 — 12 Positive: > 12
IgA Negative: < 15 Borderline: 15 - 20 Positive: > 20
Hg* Female: 12.5 - 16 g/dL Male: 14 — 18 g/dL

MCV ® Female: 80 — 96 um? Male: 80 — 96 pm?

MCH ¢ Female: 27 — 31 pg Male: 27 — 31 pg

Ferritin Female: 10 — 200 ng/mL Male: 20 — 350 ng/mL
HgAlC ¢ Nondiabetic: 3.5-6% Prediabetes: 6-6.5% Diabetic: >6.5%

a, Hg: Hemoglobin; b, MCV: Mean Corpuscular Volume; ¢, MCH: Mean Corpuscular Hemoglobin; d, HgA1C: Hemoglobin A1C



Table 2.Basic characteristics of participation

Groups
H. pylori seropositive H. pylori seronegative sigh b¢
Count Mean + SD Count Mean + SD
/median(IQR)? /median(IQR)?
Male 34 31
Sex 0.903
Female 40 35
Age (years) 74 41.2+16.5 66 41.2420.4 0.995
1gG 17.7(10.6-43) 3.7(2.2-6.3) 0.000
1M 83(4.6-13.8) 3.9(2.6-6.4) 0.001
IgA 5.5(3.1-15.3) 4.3(2.3-6.5) 0.034
Hb Male 15+1.1 15.2+1 0.548
®/dL) | Female 13.3+1.1 13.141.6 0.503
Ferritin | Male 95.1(43.5-104.2) 78(31-69.1) 0.754
(ng/mL) | pemale 28.3(16.7-49.3) 36.9(31-69.1) 0.133
MCYV f (um?) 84.1(81.8-87) 82.7(80.4-86.3) 0.134
MCH ¢ (pg) 28.4(27.5-29.5) 28.6(27.6-29.8) 0.532
HbAIC " (%) 5.4(5.1-5.9) 5.5(5.1-5.9) 0.981

a, Unpaired t-test; b, Mann-Whitney U test; ¢, Chi-square test; d, mean+ standard deviation or median (interquartile range:25%,75%)
for quantitative or categorical data, respectively; e, Hg: Hemoglobin; f, MCV: Mean Corpuscular Volume; g, MCH: Mean Corpuscular
Hemoglobin; h, HgA1C, Hemoglobin A1C



Figure legends
Figure 1. The number of males and females with anemia in both Helicobacter pylori seropositive and seronegative patients
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Figure 2. The number of patients with diabetes (DM) in both Helicobacter pylori seropositive and seronegative patients
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