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Abstract

Objectives: This study aims to investigate the relationship between Helicobacter pylori (H. pylori) and vitamin B12
deficiency, one of the effects of H. pylori outside the gastrointestinal system.

Methods: Between January 1, 2013 and September 1, 2013, the data of 175 patients who required vitamin B12 exami-
nation and upper gastrointestinal endoscopy procedure by the attending physician in the internal medicine outpatient
clinic of Kartal Dr. Lutfi Kirdar Training and Research Hospital were retrospectively evaluated. Patients with H. pylori
infection (n=125) were included in the patient group, while patients without H. pylori infection (n:50) were included in
the control group.

Results: Vitamin B12 deficiency was present in 32.57% (n=57) of all patients included in the study. While vitamin B12
deficiency was detected in 37.6% (n=47) of 125 H. pylori positive patients, vitamin B12 deficiency was not detected
in 62.4% (n=78) patients. While vitamin B12 deficiency was detected in 20% (n=10) of 50 H. pylori negative patients,
vitamin B12 deficiency was not detected in 80% (n=40).

Conclusion: The statistical relationship between H. pylori and vitamin B12 deficiency was significant (p:0.025).
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elicobacter pylori (H. pylori) infection is the most com-

mon infection worldwide. Approximately half of the
world's population carries this microorganism. Although
most people infected with this microorganism have an
asymptomatic clinical course, H. pylori is recognized to
lead to major gastroduodenal pathologies such as acute
gastritis, chronic active gastritis, atrophic gastritis, duo-
denal ulcer, gastric adenocarcinoma, mucosa-associated
lymphomas (MALT lymphomas) and gastroesophageal re-
flux disease. Apart from the gastrointestinal system, many
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studies have investigated the association of H. pylori with
hematological diseases such as inexplicable vitamin B12
deficiency and iron deficiency anemia, idiopathic throm-
bocytic purpura, neurological diseases such as stroke, Al-
zheimer's disease, idiopathic Parkinson's disease, cardio-
vascular diseases such as ischemic heart disease and skin
diseases.'*

Vitamin B12 functions as a co-enzyme in chemical reactions
involved in DNA synthesis. It is essential for the formation
of mature blood cells and for the proper functioning of the
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nervous system. Vitamin B12 deficiency is one of the lead-
ing factors in megaloblastic anemia and can result in neu-
ropsychiatric symptoms.™

The fact that atrophic gastritis was not detected and H.
pylori was observed in most of the biopsy examinations
obtained from upper gastric endoscopy procedures of pa-
tients with inexplicable vitamin B12 deficiency and ane-
mia indicated the possible effect of H. pylori pathogen in
the etiology of vitamin B12 deficiency that cannot be ex-
plained by traditional causes and many studies have been
conducted on this subject. In the study by Kaptan K. et al.”®!
it was suggested that there was a relationship between H.
pylori density and vitamin B12 deficiency and that vitamin
B12 levels and even megaloblastic anemia improved after
H. pylori eradication. It has been suggested that H. pylori
stimulates gastric autoimmunity and provokes the produc-
tion of autoantibodies against intrinsic factor (IF) or parietal
cells and these autoantibodies or H. pylori itself inhibits vi-
tamin B12 absorption by directly inhibiting IF production,
IF functions, binding of vitamin B12 to IF or by affecting R
proteins to which IF connects in the stomach.5”]

In this study, serum vitamin B12 levels were considered as
the criterion for vitamin B12 deficiency. In order to exclude
the causes of traditional vitamin B12 deficiency, a total of
175 patients between the ages of 18-65 years, without a
history of atrophic gastritis, pernicious anemia and chronic
diseases, without malabsorption findings, a history of veg-
etarian diet, a history of gastrointestinal system surgery,
long-term use of drugs that may lead to vitamin B12 defi-
ciency and without multivitamin use in the last month were
included in our study. In this study, we aimed to investigate
the relationship between H. pylori and vitamin B12 defi-
ciency, one of the effects of H. pylori outside the gastroin-
testinal system.

Methods

Between January 1, 2013 and September 1, 2013, data of
175 patients who required vitamin B12 examination and
upper gastrointestinal endoscopy by the consulting phy-
sician in the internal medicine outpatient clinic of Kartal
Dr. Latfi Kirdar Training and Research Hospital were evalu-
ated retrospectively. Patients with H. pylori infection were
included in the patient group, while patients without H.
pylori infection were included in the control group. Of the
125 patients with H. pylori infection, 81 (64.8%) were fe-
male and 44 (35.2%) were male. In the control group of 50
patients without H. pylori infection, 34% (n=17) were male
and 66% (n=33) were female. Vitamin B12 deficiency, which
can be explained by traditional causes, was determined as
an exclusion criterion in both groups. Serum vitamin B12
levels (<200 pg/ml) were considered as the criterion for

vitamin B12 deficiency. In order to exclude the causes of
classical vitamin B12 deficiency, we included patients aged
18-65 years with no history of atrophic gastritis, pernicious
anemia and chronic diseases, no malabsorption findings,
no history of vegetarian diet, no history of gastrointestinal
system surgery, no long-term use of drugs that may cause
vitamin B12 deficiency and no multivitamin use in the last
month. The data obtained were analyzed through SPSS
-PASW Statistics-17 package program and evaluated with
Chi-Square test.

Results

Of a total of 175 patients aged between 18 and 65 years,
34.86% (n=61) were male and 65.14% (n=114) were fe-
male. The mean age of all patients included in the study
was 42.58+11.329 years. The mean vitamin B12 value of
all patients was 255.91£107 pg/ml, the minimum vita-
min B12 value was 79 pg/ml and the maximum vitamin
B12 value was 572 pg/ml. Vitamin B12 deficiency was
observed in 32.57% (n=57) of all patients included in the
study. The mean vitamin B12 value of all male patients in-
cluded in the study (292.50+112.213 pg/ml) was higher
than the mean vitamin B12 value of all female patients
(246.50+£108.112 pg/ml). The mean vitamin B12 value of
male patients with H. pylori infection was 268+106.82
pg/ml and 235.7£116 pg/ml in women. The mean vita-
min B12 value of male patients without H. pylori infec-
tion was 306+126.12 pg/ml and 274+158 pg/ml in wom-
en. In the group of 125 patients with H. pylori infection,
35.2% (n=44) were male and 64.8% (n=81) were female.
The mean age of our patient group was 41.17+10.947
years, the minimum age was 18 years and the maximum
age was 65 years. The mean value of vitamin B12 was
246.47+101.892 pg/ml, the minimum vitamin B12 value
was 79 pg/ml and the maximum vitamin B12 value was
550 pg/ml. In the control group consisting of 50 patients
without H. pylori infection, 34% (n=17) were male and
66% (n=33) were female. The mean age of our control
group was 46.12+11.602 years, the minimum age was 18
years and the maximum age was 65 years. The mean value
of vitamin B12 in our control group was 279.50+118.114,
the minimum vitamin B12 value was 83 pg/ml and the
maximum vitamin B12 value was 572 pg/ml.

While vitamin B12 deficiency was detected in 37.6% (n=47)
of 125 H. pylori positive patients, vitamin B12 deficiency
was not detected in 62.4% (n=78). While vitamin B12 defi-
ciency was detected in 20% (n=10) of 50 H. pylori negative
patients, vitamin B12 deficiency was not detected in 80%
(n=40). The statistical relationship between H. pylori and
vitamin B12 was significant (p=0.025).



Discussion

H. Pylori is the most encountered infection in the World.
B It has been reported that its prevalence varies between
countries according to development rates and age and is
comparable in men and women. The prevalence of H. pylo-
ri antigen in developed countries is reported to be 30-50%
in adults. In developing countries including Turkey, this
rate is reported to be 85-90%.°-'2 The higher prevalence in
some racial and ethnic groups suggests that there may be a
genetic predisposition. In both developed and developing
countries, infection peaks around the age of 50. The preva-
lence of infection increases in direct proportion to age.

Although the transmission modes of H. pylori are not de-
fined precisely, living in crowded environments, poor hy-
giene conditions, low socioeconomic level, malnutrition,
iron deficiency anemia, coronary heart disease, being in
blood group O, and low maternal education level are con-
sidered as risk factors for the transmission of the microor-
ganism into the body.'s! The fact that H. pylori infection
is observed more frequently especially in those living in
crowded environments and under poor hygiene condi-
tions supports the possibility of transmission via fecal-oral
route. Although human-to-human transmission is rarely
observed, it has been reported that it can be transmitted
from one patient to another patient with poorly sterilized
endoscopes."

Although most infected individuals develop an asymp-
tomatic clinical course, H. pylori is capable of leading to
major gastroduodenal pathologies such as acute gastritis,
chronic active gastritis, atrophic gastritis, duodenal ulcer,
gastric adenocarcinoma, mucosa-associated lymphomas
(MALT lymphomas) and gastroesophageal reflux disease.
Apart from the gastrointestinal system, many studies have
investigated the association of H. pylori with hematological
diseases such as unexplained vitamin B12 deficiency and
iron deficiency anemia, idiopathic thrombocytic purpura,
neurological diseases such as stroke, Alzheimer's disease,
idiopathic Parkinson's disease, cardiovascular diseases
such as ischemic heart disease and skin diseases.!-!

Invasive and non-invasive diagnostic methods are imple-
mented in the diagnosis of H. pylori (Table 1). Invasive

Table 1. Non-invasive and invasive methods implemented in the
diagnosis of H. pylori

Non-invasive Tests Invasive Tests

1- serologic tests
2- urea-breath test
3- stool tests looking for antigens

1- histologic evaluation

2- culture isolation

3-rapid urease test

4- molecular diagnosis methods
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tests include urease activity, histopathologic examination,
culture and PCR of endoscopic biopsy material, while non-
invasive tests include urea-breath test, serology and stool
test. According to the Maastricht consensus, which defines
treatment and diagnostic criteria for H. pylori infections,
in developed countries where infections are sporadic, the
clinical preliminary diagnosis of patients should be made
under endoscopy and the laboratory diagnosis should be
supported by biopsy material taken during endoscopy.
In these countries, non-invasive tests that do not require
endoscopic intervention and biopsy material are also rec-
ommended as secondary diagnostic criteria. On the other
hand, in developing countries where infections are endem-
ic, endoscopy is not recommended for diagnosis, except in
patients under 5 years of age and over 45 years of age and
in all age groups with alarm symptoms, because it is ex-
pensive and time-consuming, and the diagnosis should be
based on clinical findings and supported by non-invasive
tests. In patients with alarming symptoms, endoscopic in-
tervention followed by biopsy-based invasive tests is de-
sirable. In recent years, the increase in the development of
resistance to first-line antibiotics has made biopsy-based
diagnosis without symptoms necessary in endemic coun-
tries. Endoscopic evaluation is extremely important in de-
termining the location, clinical prognosis and severity of
the lesion.!"!

In the Maastricht Il consensus report by the Helicobacter
Pylori Study Group EHPSG, indications for H. pylori treat-
ment were specified (Tables 2-3). These diseases include
gastric ulcer, duodenal ulcer, endoscopically and histo-
pathologically proven atrophic gastritis, gastric cancer or
gastric surgery for other reasons, post gastric cancer sur-
gery, gastric MALT lymphoma, history of gastric cancer in
first degree relatives, uninvestigated dyspepsia (H. pylori

Table 2. H. Pylori treatment indications strongly recommended

Duodenal or gastric ulcer (active or uncomplicated)
MALT-lymphoma (in stomach)

Atrophic gastritis

Previous gastric surgery

First-degree relatives with a history of stomach cancer
Treatment of H. Pylori is requested by the patient themself

Table 3. Indications for recommended treatment of H. pylori

Dyspepsia patients
Gastroesophageal reflux disease
Nonsteroidal anti-inflammatory drugs
Idiopathic thrombocytopenia
Unexplained iron deficiency anemia
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prevalence >10%), non-ulcer dyspepsia, unexplained iron
deficiency anemia, ITP, patient request before starting
NSAIDs in NSAID naive patients (after discussion of risks
and benefits).

In our study, we investigated the frequency of vitamin B12
deficiency in patients with H. pylori infection and the re-
lationship between H. pylori and vitamin B12 deficiency.
As in many studies investigating the relationship between
H. pylori and vitamin B12 deficiency, which is a subject of
growing interest, a significant relationship was found be-
tween vitamin B12 deficiency and H. pylori in the light of
statistical data in our study (p<0.05). There are also various
studies suggesting that vitamin B12 levels and even mega-
loblastic anemia improved after H. pylori eradication.

As a result of studies investigating the mechanisms by
which H. pylori contributes to vitamin B12 deficiency, it
has been suggested that H. pylori activates gastric auto-
immunity and causes the production of autoantibodies
against intrinsic factor or parietal cells, and that these
autoantibodies or H. pylori itself inhibits vitamin B12
absorption by directly inhibiting IF production, IF func-
tions, binding of vitamin B12 to IF or by affecting R pro-
teins to which IF connects in the stomach.®”! In addition,
the possible effects of H. pylori infection on vitamin B12
absorption are believed to be inhibition of vitamin B12
release from foods, inhibition of binding of vitamin B12
and its analogues by cobalophilins in the stomach, im-
paired digestion of cobalophilins by pancreatic enzymes
in the gastrointestinal tract and impaired binding of co-
balomins (except analogues) to IF, and H. pylori colonized
in the stomach consumes vitamin B12.1'-' In a study by
Carmel et al.?% H. pylori was detected in 78% of patients
with severe cobalomin malabsorption, 45% of patients
with mild cobalomin malabsorption and 42% of patients
with normal absorption. In another study by Carnel et
al.?" food-cobalamin malabsorption was detected in ap-
proximately half of patients with low serum cobalamin
levels that could not be explained by traditional causes. In
a study by Negrini et al.,*? it was suggested that H. pylori
exhibited antigenic cross-reaction not only in the antral
mucosa but also with parietal cells in some diseases and
this may be a probable mechanism in the development of
food-cobalamin malabsorption.

In the 4% Maastricht consensus report produced by the
EHPSG in 2012, iron deficiency anemia and ITP as well as
vitamin B12 deficiency were included as extragastrointesti-
nal manifestations of H. pylori and it is recommended that
H. pylori should be investigated and eradicated in unex-
plained iron deficiency anemia, ITP and vitamin B12 defi-
ciency.”®®

Conclusion

In our study, we investigated the frequency of vitamin B12
deficiency in patients with H. pylori infection and the rela-
tionship between H. pylori and vitamin B12 deficiency. The
statistical relationship between H. pylori and vitamin B12
deficiency was significant (p=0.025).
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