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Association between vitamin B12 and iron levels among patients suffering from
Helicobacter pylori infection in Gaza strip
Wesam Mohammad Ahmed Afana

Abstract
The present study was aimed to investigate the association between Vitamin B12
and iron levels in patients suffering from Helicobacter pylori infection in Gaza
Strip. This study used descriptive, case-control design to find the association
between study variables. The population consisted of 150 patients with positive
H. pylori infection (cases) and equal number healthy individuals (control). H.
pylori stool antigen was detected by strips, iron levels were measured using
spectrophotometer, vitamin B12 levels were measured using immulite and CBC
using Cell-dyne1800. The results of the study showed that B12, iron, Hb, RBCs,
WBCs, HCT and MCHC levels between cases and control before treatment
were significantly decreased (P ≤ 0.05). RDW levels between cases and control
before treatment were significantly increased (P ≤ 0.05). B12 and iron levels
between cases and control after treatment with Omeprazole, Amoxicillin and
clarithromycin were significantly improved. In addition, there were significant
differences in the levels of B12 and iron among cases before and after treatment,
mean difference was 179.813, 49.743 and (P ≤ 0.05) respectively. The study
concluded that H. pylori induced gastritis, gastric and duodenal ulcer appears to
cause decrease in vitamin B12, iron levels and red blood cell index. Treatment
of H. pylori with Omeprazole, Amoxicillin and clarithromycin improve most of
parameters. H. pylori is associated with B12 and iron deficiency anemia in
patients with gastritis.
Keywords: Vitamin B12, Iron, Gastric epithelial cells, Helicobacter pylori,
Gaza strip
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دراست العالقت بَه مستوٍاث فَتامَه  B12و الحذٍذ لذى المزضي الذٍه ٍعاوون مه اإلصابت بالجزثومت
الملوٍت البوابَت فٌ قطاع غزة
وسام محمذ أحمذ عفاوت
الملخص

ٕذفذ اىذساسخ إىٍ ٚعشفخ اىعالقخ ثٍ ِٞسز٘ٝبد فٞزبٍٗ B12 ِٞاىحذٝذ ىذ ٙاىَشػ ٚاىزٝ ِٝعبُّ٘ ٍِ
اإلطبثخ ثبىدشثٍ٘خ اىَي٘ٝخ اىج٘اثٞخ ف ٜقطبع غضح  .اسزخذً األسي٘ة اى٘طف ٜإلٝدبد اىعالقخ ثٍ ِٞزغٞشاد
اىذساسخ ٝ.زنُ٘ ٍدزَع اىذساسخ ٍِ ٍ 051شٝؼب ٝعبُّ٘ ٍِ عذٗ ٙاىدشثٍ٘خ اىَي٘ٝخ اىج٘اثٞخ (محبالد)
ثبإلػبفخ إى ٚعذد ٍسبٗ ٍِ ٛاألفشاد األطحبء (معْٞخ ػبثطخ) .رٌ اىزعشف عي ٚاىجشٗر ِٞاىخبص
ثبىدشثٍ٘خ اىَي٘ٝخ اىج٘اثٞخ عِ طشٝق اىقطبعبد اىخبطخ ثٖب ف ٜعْٞبد اىجشاص ،ثَْٞب رٌ قٞبط ٍسز٘ٝبد
اىحذٝذ ثبسزخذاً خٖبص ٍقٞبط اىطٞف اىؼ٘ئ ٗ ،ٜقٞبط ٍسز٘ٝبد فٞزبٍ B12 ِٞثبسزخذاً خٖبص immulite
ٗفحض اىذً اىنبٍو ) (CBCثبسزخذاً خٖبص  .Cell dyne1800أظٖشد ّزبئح اىذساسخ اّخفبع
ٍيح٘ظ فٍ ٜسز٘ٝبد فٞزبٍ ،B12 ِٞاىحذٝذ ،اىَٖ٘ٞخي٘ث ،ِٞمشاد اىذً اىحَشاء ،مشاد اىذً اىجٞؼبء،
 MCHC ٗ HCTقجو اىعالج ث ِٞاىحبالد ٗ اىعْٞبد اىؼبثطخ ،ف ٜح ِٞأُ ْٕبك صٝبدح راد دالىخ
إحظبئٞخ ف RDW ٜعْذ اىقَٞخ (≥ .( 1،15ثبسزخذاً اىعالج اىثالث ٜاىَنُ٘ ٍِ مالسٝثشٍٗٞس،ِٞ
أٍٗٞجشاصٗه ٗأٍ٘مسٞسٞيٗ ِٞخذّب أُ ْٕبك صٝبدح راد دالىخ إحظبئٞخ فٍ ٜسز٘ٝبد فٞزبٍ ٗ B12 ِٞاىحذٝذ
ث ِٞاىحبالد ٗاىعْٞبد اىؼبثطخ عْذ اىقَٞخ (≥ٗ .( 1،15ثبإلػبفخ إى ٚرىل ٗخ٘د فشٗقبد راد دالىخ
إحظبئٞخ ىذ ٙاىحبالد فٍ ٜسز٘ٝبد ٗ B12اىحذٝذ قجو ٗثعذ اىعالج،

حٞث مبّذ اىفشٗقبد فٜ

اىَز٘سطبد 93.199، 013.901عْذ اىقَٞخ (≥ (1،15عي ٚاىز٘اىٗ . ٜخيظذ اىذساسخ إى ٚأُ االىزٖبثبد
ٗاىزقشحبد ف ٜاىَعذح ٗاالثْ ٚعشش اىْبردخ عِ اإلطبثخ ثبىدشثٍ٘خ اىَي٘ٝخ اىج٘اثٞخ أدد إى ٚاّخفبع
ٍيح٘ظ فٍ ٜسز٘ٝبد فٞزبٍ ، B12 ِٞاىحذٝذ ٍٗؤششاد خالٝب اىذً اىحَشاء  .عالج اىدشثٍ٘خ اىَي٘ٝخ
اىج٘اثٞخ ثنالسٝثشٍٗٞس ،ِٞأٍٗٞجشاصٗه ٗأٍ٘مسٞسٞي ِٞحسِ ٍسز٘ ٙاىحذٝذ ٗفٞزبٍ .B12 ِٞاىدشثٍ٘خ
اىَي٘ٝخ اىج٘اثٞخ رؤد ٛإىّ ٚقض فٞزبٍٗ B12 ِٞأَّٞٞب فقش اىذً ىذ ٙاىَشػ ٚاىزٝ ِٝعبُّ٘ ٍِ اىزٖبة
اىَعذح.

ميَبد اىجحث :فٞزبٍ، B12 ِٞاىحذٝذ  ،اىخالٝب اىطالئٞخ ىيَعذح ،اىدشثٍ٘خ اىَي٘ٝخ اىج٘اثٞخ ،قطبع غضح.
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1. Introduction and aim of the work

1.1 Background
Helicobacter pylori (H. pylori) is a spiral, flagellated, gram-negative bacteria,
specially adapted to survive in the gastric lumen (Calam, 1996). H. pylori is a
type of bacteria Helicobacter responsible for widespread infection with more
than 50% of the world's population infected, even though 80% of those infected
have no symptoms. Infection with H. pylori has been recognized as a public
health problem worldwide and more prevalent in developing than the developed
countries (Devrajani et al., 2010).
Megaloblastic anemia can occur due to impaired DNA synthesis resulting from
deficiencies of vitamin B12 (cobalamin) and folate. Vitamin B12 produced by
microorganisms and detected in trace amounts mostly in foods of animal origin.
Humans cannot synthesize vitamin B12. Early detection and prompt treatment of
vitamin B12 deficiency is essential, since it is a reversible cause of bone marrow
failure and demyelinating nervous system disease (Stabler, 2013).
H. pylori infection causes gastritis and it is associated with the development of
peptic ulcer disease, gastric carcinoma and micronutrient deficiencies
(Rothenbacher and Brenner, 2003). A recent review of a number of published
studies on the influence of H. pylori on nutritional status revealed that the
infection appeared to have a definite negative effect on vitamin B12 and vitamin
C metabolism (Akcam, 2010 & Stabler, 2013 and Wu et al., 2014).
The primary goal of the study is to observe whether H. pylori infection in the
gastric mucosa is responsible for vitamin B12 deficiency because as early
detection and eradication of

H. pylori can

prevent the development of

complications as gastritis, gastric, duodenal ulcer and megaloblastic anemia.
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The relationship between H. pylori and iron deficiency (ID), regardless of
whether the latter is accompanied by anemia, was first described by
Blecker et al., (1991) in Belgium. This case described a 15-year-old patient
with ID anemia due to H. pylori-positive chronic active hemorrhagic
gastritis, without prior gastrointestinal manifestations. After the infection was
eradicated, the hematological parameters and Ferro kinetics returned to
normal values, and it was not necessary to administer supplementary iron
treatments (Blecker et al., 1991).
1.2 Significance of the study
Gastric and ulcer peptic disease is a common disease in our community and
considered as one of the health problems among patients in Gaza strip.
Helicobacter sp. is one of bacterial exist in Gaza. In addition, Helicobacter sp. is
an important cause of gastric disease among patients. Furthermore, H. pylori
seems to be an etiologic factor in vitamin B12 and iron deficiency. This study
brought into focus this risk health problem. The result of this research may draw
the attention of physicians to consider these results (Malfertheiner et al., 2006
and Egan et al., 2008).
1.3 Objectives of the study
1.3.1 General objectives
The general goal of the present study is to determine the association between
vitamin B12 and iron levels in patients with H. pylori.
1.3.2 Specific objectives
-

To report the presence of stomach problems among patients with H. pylori in
Gaza strip such as dyspepsia, gastritis, gastric ulcer, gastric reflux, cancer,
duodenal ulcer.
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-

To evaluate hematological profiles in H. pylori patients (Hb, RBC, WBC,
HCT, MCV, MCH, MCHC, RDW, and PLT and controls.

-

To examine serum vitamin B12 and iron levels in patients with H. pylori and
controls.

-

To identify changes in levels of serum vitamin B12 and iron among patients
with H. pylori before and after treatment.

1.4 Questions of the study
-

Are there stomach problems among patients with H. pylori in Gaza strip
such as dyspepsia, gastritis, gastric ulcer, gastric reflux, cancer, duodenal
ulcer?

-

Are there statistically significant differences in Hb, RBC, WBC, HCT,
MCV, MCH, MCHC, RDW, and PLT between cases and controlss?

-

What are the levels of serum vitamin B12 and iron levels among patients
with H. pylori and controlss?

-

Are there statistically significant differences in vitamin B12 and iron
levels between patients with H. pylori and controlss?

-

Are there statistically significant changes in levels of serum vitamin B12
and iron among patients with H. pylori before and after treatment?

-

Is there an association between vitamin B12 and iron levels in patients
with H. pylori?

3

2. Literature review
2.1 Background
Many areas of the world with a high iron deficiency prevalence, have a high H.
pylori prevalence as well. Different epidemiological studies conducted
worldwide have demonstrated an association between H. pylori infection and
iron deficiency anemia. H. pylori eradication was associated with the recovery
of iron deficiency anemia even in patients who did not receive iron treatment. H.
pylori is the major cause of histologic gastritis and also plays an important role
in the development of peptic ulcers, gastric ulcers, gastric carcinoma, and
primary gastric B-cell lymphoma. The association of H. pylori infection with
these disorders raises the possibility that this infection may be associated with
gastric lesions that interfere with vitamin B12 absorption.
2.2 Helicobacter pylori
2.2.1 General characteristics
Helicobacter pylori is a Gram-negative, helix-shaped bacterium that is about 3
micrometers long with a diameter of 0.5 micrometers fig.(2.1) (Olson and Maier,
2002). H. pylori is a microaerophilic bacterium which means that it requires
oxygen to function. However, H. pylori requires much lower concentrations of
oxygen than those found in our atmosphere. This bacterium contains a
hydrogenase which can be used to obtain energy by oxidizing molecular
hydrogen (in the form of H2) produced by intestinal bacteria. H. pylori also
produces oxidase, catalase, and urease. It has an outer-membrane consisting of
phospholipids and lipopolysaccharide which are characteristic of typical Gramnegative bacteria (Baldwin et al., 2007). Under certain circumstances, H. pylori
can be U-shaped or coccoid (Enroth and Wreiber, 1999).
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Fig.(2.1): Helicobacter pylori: The curved bacillus with unipolar flagella is visualized by a
scanning electron microscope (Lembo, 2005).

2.2.2 Classification of H. pylori
The genus H. pylori belongs to the subdivision of the Proteobacteria, order
Campylobacterales, family Helicobacteraceae. This family also includes the
genera Wolinella, Flexispira, Sulfurimonas, Thiomicrospira, and Thiovulum. To
date, the genus Helicobacter consists of over 20 recognized species, with many
species awaiting formal recognition, It resides naturally in the gastrointestinal
tract of humans and animals (Fox, 2002).
2.2.3 Prevalence of H. pylori infection
Prevalence rates of H. pylori infection varies by age, country of origin, and
socioeconomic status. The prevalence of H. pylori infection in northern Jordan
is 82% (Bani-Hani and

Hammouri, 2001). Worldwide, H. pylori infection

affects 50% of the population (Correa and Piazuolo, 2008). The prevalence of H.
pylori infection is stated to be as high as 80% in the developing countries. The
overall prevalence of H. pylori in children of Texas is 12.2%, and 55.9% in the
11-16 age group in India (Opekun et al., 2000 and Mishra et al., 2008). The
infection penetrates especially during childhood and continues lifelong. The
prevalence of H. pylori infection in Gaza strip is (72.2%) (yassin et al., 2014).
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2.2.4 Mode of transmission
A) Person-to-person route
Humans are the only known significant reservoir of H. pylori (Collazo, 2012).
Person to-person contact is believed to be the primary route of transmission in
developed and developing countries. Close personal contact, particularly within
the family including mother/parents to child, sibling to sibling and spouse to
spouse, has been consistently demonstrated as a risk factor for transmission of
infection (Escobar and Kawakami, 2004 & Khalifa et al., 2010).
B) Oral-oral route
H. pylori deoxyribonucleic acid (DNA) has been detected in the saliva of H.
pylori positive subjects by polymerase chain reaction (PCR) (Khalifa et al.,
2010 and Collazo, 2012). H. pylori organisms have also been successfully
detected from the dental plaque of infected persons (Sousa et al., 2006 and
Rasmussen et al., 2010). In general, isolation has not been uniformly successful,
however, perhaps as a result of the transient presence of H. pylori in the oral
cavity or poor detection capability resulting from the co-occurrence of many
other bacteria in the oral cavity.
C) Fecal-oral route
Fecal-oral is the main route of H. pylori transmission, H. pylori has been
detected in feces by culture and its DNA by PCR (Delport and van der Merwe,
2007 & Mishra et al., 2008 and Momtaz et al., 2012) although other
investigators have failed to replicate this (Van Zwet et al., 1994). These data,
together with those from Silva et al. (2009), documented the possible role of
fecal shedding of H. pylori into the environment.
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D) Iatrogenic transmission
Endoscopes used routinely in upper gastrointestinal procedures may be the
source of iatrogenic infection as a result of improper disinfection between
procedures (Brown, 2000).
2.2.5 Mechanisms of infection with H. pylori
In the stomach, the majority of H. pylori can be found in the gastric mucosa;
however a few are found adhered to the gastric

mucosal epithelium. The

bacterium is highly adapted to survive in the hostile environment of the stomach
where few other organisms can survive. Although, H. pylori is considered to be
an extra cellular bacteria, there is evidence suggesting that the bacteria has a
mechanism for intracellular invasion (Kusters et al., 2006).
H. pylori colonizes the human stomach. It colonizes approximately half of the
world’s population and its infection of the gastric mucosa has been associated
with various diseases of the upper gastrointestinal tract, such as chronic gastritis,
peptic ulcer, mucosa-associated lymphoid tissue (MALT) lymphoma and gastric
adenocarcinoma (Roesler et al., 2014) fig.( 2.2).
H. pylori usually causes asymptomatic gastric infection. Chronic gastritis, peptic
ulcer disease, and atrophic gastritis are recognized consequences of this
infection. Although H. pylori infection causes gastric inflammation virtually in
all infected subjects, the majority of infected subjects remain asymptomatic,
while certain subset of patients develops atrophic gastritis (Suerbaum and
Michetti, 2002).
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Fig.(2.2): Diseases produced by H. pylori: Chronic gastritis, digestive disease,
arteriosclerosis, hematologic disease, dyspepsia, peptic ulcers, gastric cancer, colon cancer,
iron deficiency anemia and vitamin B12 deficiency. Illustration produced from individual
images created with Servier Medical Art in accordance with its conditions of use (Diaz et
al., 2103)

During its course, the disease can have several manifestations including acute
gastritis, chronic atrophic gastritis, intestinal metaplasia, dysplasia, growth
failure, malnutrition and finally cancer (Akcam et al., 2007 and Windle et al.,
2007). H pylori is the major cause of histologic gastritis and also plays an
important role in the development of peptic ulcers, gastric ulcers, gastric
carcinoma, and primary gastric B-cell lymphoma (Dixon, 1991 and Tytgat et al.,
1993).
The etiology of atrophic gastritis and gastric cancer has been rewritten since the
detection of H. pylori during the 1980s. It is now known that the major cause of
atrophic gastritis is an infection with H. pylori, which normally occurs in early
childhood and persists lifelong if left untreated (Suerbaum and Michetti, 2002).
One severe consequence of atrophic gastritis is the malabsorption of cobalamin
(vitamin B12), which is frequent in the elderly due to hypo- or achlorhydria with
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subsequent bacterial overgrowth, and reduced production and secretion of
intrinsic factor (Carmel, 1997). It has been suggested that H. pylori infection
may play an important role in the reduction of acid production, reduced intrinsic
factor secretion and therefore the development of vitamin B12 deficiency
(Carmel, 1997). H. pylori colonizes the entire gastric epithelium, and has an
important urease activity, that leads to the ammonia production in order to
protect itself from gastric acidity. It produces also other enzymes, such as
phospholipase A2 and C, and glycosulfatase, which play a role in the
development of the gastric mucosal damage (Dzierzanowska-Fangrat and
Dzierzanowska, 2006). H. pylori induces an inflammatory response through the
gastric epithelium, with production of pro-inflammatory cytokines, such as
interleukin 1β and interleukin 8. Some H. pylori genotypes, especially those
vacuolating toxin A (Vac-A) and cytotoxin-associated gene A (Cag-A) positive,
are associated with greater pathogenicity and more severe disease. Cag-A
positive strains induce a stronger inflammatory response of gastric mucosa, with
increased production of pro-inflammatory cytokines. The VacA gene, which
leads to vacuolization and apoptosis of gastric epithelial cells, is genetically
expressed in every H. pylori strain, even if it phenotypically presents in only
60% of them (Yamaoka, 2010). H. pylori is etiologically associated with nonatrophic and atrophic gastritis and peptic ulcer (especially duodenal ulcer).
Moreover, there is a deep association between H. pylori and primary gastric Bcell lymphoma (mucosa-associated-lymphatic-tissue or MALT-lymphoma) and
gastric adenocarcinoma. H. pylori has been therefore classified by IARC/WHO
as ―group 1 carcinogen‖ (Pandey et al., 2010) fig.(2.3)
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Fig.(2.3): Primary mechanisms involved in the association between H. pylori and Immune
Thrombocytopenic Purpura, Cytotoxin Associated Gene A, monocytes, Platelets.

A) H. pylori favor a monocytic phenotype (Mo) with enhanced phagocytic
activity. B) Antibodies directed against the CagA protein produced by H. pylori
cross-react with proteins on the surface of platelets (PLT). C) Urease promotes
B-1 cell activation (BL-1) associated with the production of auto-antibodies.
Illustration produced from individual images created with Servier Medical Art
in accordance with its conditions of use (Diaz et al., 2013).
2.2.6 Diagnosis of H. pylori infection
Diagnosis of infection is usually made by checking for dyspeptic symptoms and
by tests which can indicate H. pylori infection (Stenström et al., 2008). The
diagnostic tools for H. pylori are serology, rapid urease test (RUT), urea breath
test (UBT), endoscopy and biopsy/histopathology, PCR, for DNA of H. pylori
and H. pylori stool antigen (HpSA) (Tiwari et al., 2005). The simplest test of H.
pylori is serologic, including the assessment of specific IgG level in serum
(Suerbaum and Michetti, 2002).
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2.3 Anemia
2.3.1 Definition of anemia
Anemia is the most common disorder of the blood and is characterized by a
decrease in the number of red blood cells or a less-than-normal quantity of
hemoglobin in the blood. The hemoglobin value below which anemia is defined
varies, although the World Health Organization (WHO) hemoglobin thresholds
of less than 13 g/dL for men and less than 12 g/dL for women (World Health
Organization, 2008) are the most common definitions used for anemia. Iron
deficiency anemia is the most common form of anemia worldwide. It is a global
public health problem affecting both developing and developed countries, with
major consequences for human health as well as social and economic
development (Bayraktar and Bayraktar, 2010 & Goldberg, 2013).
2.3.2 Common causes of anemia
Anemia from active bleeding: Heavy menstrual bleeding or, wounds and
gastrointestinal ulcers or cancers (Grimes et al., 2009 & Dicato et al., 2010 and
Villanueva et al., 2013).
Iron deficiency anemia: Inadequate food intake, poor health and improper care
(Parmar et al., 2011).
Anemia of chronic disease: Long-term medical condition such as a chronic
infection or a cancer (Dicato et al., 2010 & Guidi and Santonastaso, 2010).
Anemia related to kidney disease: Diminish production of renal erythropoietin
which in turn diminishes the production of RBC (O´Mara, 2008).
Anemia related to pregnancy: Water weight gain during pregnancy dilutes the
blood, which may be reflected as anemia (Cuneo and Castoldi, 2003).
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Anemia related to poor nutrition: Deficiency of vitamins and minerals
required to make RBC (Vinker et al., 2013).
Pernicious anemia: A problem in the stomach or the intestines leading to poor
absorption of vitamin B12 (Song et al., 2013).
Sickle cell anemia: Is due to a point mutation in the β globin gene, resulting in
the creation of abnormal hemoglobin molecules with a hydrophobic motif that is
exposed in its deoxygenated state (Malowany and Butany, 2012).
Hemolytic anemia: Is anemia due to hemolysis, the abnormal breakdown of
RBC or blood vessels or elsewhere in the body extravascular (Parmar et al.,
2011).
Thalassemia: This is another group of hereditary anemia of hemoglobin related
causes. It varies in severity from mild thalassemia minor to severe
thalassemia major (Higgs et al., 2012).
A plastic anemia: Occasionally some viral infections may severely affect the
bone marrow and significantly diminish production of all blood cells
chemotherapy (cancer medications) and some other medications may pose the
same problems (Gupta et al., 2013) and radiation.
2.4 Iron deficiency anemia
2.4.1 Definition
Iron deficiency anemia is a decrease in the total hemoglobin levels caused by
insufficient iron to maintain normal physiologic functions. Iron deficiency
anemia results from inadequate iron absorption to a accommodate an increase in
requirements attributable to growth or resulting from a long-term negative
iron balance either of these situations leads to a decrease in iron stores as
measured by serum ferritin concentrations or bone marrow iron content (Baker
et al., 2010).
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2.4.2 Causes of iron deficiency anemia
Iron-deficiency anemia can be the consequence of several factors, stomach
ulcer, piles, ulcerative colitis and bowel cancer may cause bleeding in the gut
and result in anemia. Kidney or bladder disease can cause bleeding that can
result in anemia. Certain medical conditions, such as rheumatoid arthritis or
cancer, can lead to iron-deficiency anemia. Long term aspirin taking is
associated with iron deficiency anemia. (Bermejo and Garcia-Lopez, 2009 &
Goldberg, 2013).
2.4.3 Diagnosis of iron deficiency anemia
Iron deficiency is usually diagnosed with laboratory. Low hemoglobin in
the setting of a reduced MCV is usually the initial finding on a routine complete
blood count. Then, ferritin level <10 ng/dl diagnosed as IDA tests (Bermejo
and Garcia-Lopez, 2009 & Short and Domagalski, 2013).
2.4.4 Symptoms of iron deficiency anemia
Common symptoms of IDA include: Breathlessness, Tiredness, Dizziness,
Tachycardia, Headache and Palness (Zhu et al., 2010 and Goldberg, 2013 ).
2.4.5 Pathophysiology of iron deficiency by H. pylori
The pathophysiologic mechanisms by which H. pylori is associated with the
development of ID and ID anemia are not fully understood. It is still not known
why some patients manifest this association and why in other patients it is not
present, or there are other associations; or why some of the infections are
asymptomatic (Correa and Piazuelo, 2008). Over the past decade, it has been
linked H. pylori and ID development with a recently discovered hormone called
hepcidin (Park et al., 2001). This hormone is produced in the liver and regulates
iron metabolism in enterocytes and releases stored iron from macrophages of the
reticuloendothelial system (Kroot et al., 2011). Hepcidin rises after H. pylori
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infection, acting as an acute phase reactant in response to the inflammation
produced in the gastric mucosa, resulting in pathology known as ―anemia of
inflammation or chronic disease (Cherian et al., 2008 and Ozkasap et al., 2013).
Preliminary studies show that serum hepcidin was elevated in patients infected
with H. pylori (Ozkasap et al., 2013) and these levels are normalized after
eradication of the infection (Azab and Esh, 2013), allowing that the iron to be
absorbed by the enterocytes and released from macrophages of the
reticuloendothelial system, where they are confined fig. (2.4).

Fig.(2.4): Primary mechanisms by which by H. pylori contributes to the development of
iron deficiency anemia by hypochlorhydria, ascorbic acid and hepcidin

A ) Hypochlorhydria, decreased levels of ascorbic acid and the predominance of
the oxidized form of ascorbic acid (biologically inactive) decrease the reduction
of ferric iron to ferrous iron, the form absorbed by the intestines. B) H. pylori
uses iron to proliferate and can compete with the host by capturing iron in its
free form or via accumulation and uptake by lactoferrin (LF). C) Increased
14

hepcidin production secondary to infection by H. pylori decreases the release of
iron from macrophages and from enterocytes. Illustration produced from
individual images created with Servier Medical Art in accordance with its
conditions of use (Diaz et al., 2013).
Other possible causes of iron imbalance in patients infected with H. pylori are
chronic gastritis, which occurs in all individuals infected with H. pylori (Correa
and Piazuelo, 2008). This can cause bleeding when it becomes erosive gastritis
(Yip, 1997), especially in patients with active bleeding peptic ulcers (Kang et
al., 2011 and Musumba et al., 2012) and in patients who chronically ingest nonsteroidal anti-inflammatory drug including aspirin (Vergara et al., 2005 and
Song et al., 2013).
2.5 Vitamin B12
2.5.1 Definition and structure
Vitamin B12 or cyanocobalamin is relatively large and complex water-soluble
vitamin. The molecular weight of vitamin B12 is equal to 1355.4 (watanabe,
2007). vitamin B12 represents all potentially biologically active cobalamins in
this review. Cobalamin is the term used to refer to a group of cobalt-containing
compounds (corrinoids) that have a lower axial ligand that contains the cobaltcoordinated nucleotide (5,6-dimethylbenzimidazole as a base; fig (2.5).
Cyanocobalamin, which is used in most supplements, is readily converted to the
coenzyme

forms

of

cobalamin

(methylcobalamin

deoxyadenosylcobalamin) in the human body (Ball, 1998).
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and
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Fig.(2.5): Structural formula of vitamin

B12 and partial structures of vitamin B12

compounds

The partial structures of vitamin B12 compounds show only those portions of
the molecule that differ from vitamin
2,'methylcobalamin;

3,

B12 1: 5-deoxyadenosylcobalamin;

hydroxocobalamin;

4,

sulfitocobalamin;

5,

cyanocobalamin or vitamin B12 (Watanabe, 2007).
2.5.2 Sources of vitamin B12
Vitamin B12 is synthesized only in certain bacteria (Scheider and Stroin˜ski,
1987). The vitamin B12 synthesized by bacteria is concentrated mainly in the
bodies of higher predatory organisms in the natural food chain system. Animal
foods (i.e., meat, milk, egg, fish, and shellfish) but not plant foods are
considered to be the major dietary sources of vitamin B12 (Ball, 1998). Some
plant foods, such as edible algae or blue-green algae (cyanobacteria), however,
contain large amounts of vitamin B12. Vitamin B12 compounds in algae appear to
be inactive in mammals (Watanabe et al., 2002). Foods contain various vitamin
B12 compounds with different upper ligands; methylcobalamin and 516

deoxyadenosylcobalamin function, respectively, as coenzymes of methionine
synthase (EC 2.1.1.13), which is involved in methionine biosynthesis and of
methylmolonyl- CoA mutase (EC 5.4.99.2), which is involved in amino acid and
odd-chain fatty acid metabolism in mammalian cells (Fenton et al., 1982 and
Chen et al., 1994). Humans have a complex process for gastrointestinal
absorption of dietary vitamin B12 (Russell-Jones and Aplers, 1999).
2.5.3 Requirements of vitamin B12
The recommended dietary allowance of vitamin B12 for adults is set at 2.4
µg/day in the United States and Japan; however, daily body loss of the vitamin
is estimated to be between 2 and 5 µg/day (Institute of Medicine, 1998). Bor et
al. (2006) reported that a daily vitamin B12 intake of 6 µg appears to be
sufficient to maintain a steady-state concentration of plasma vitamin B12 and
vitamin B12-related metabolic markers.
2.5.4 Functions of vitamin B12
Vitamin B12 also known as cobalamin, comprises a number of forms including
cyano-, methyl-, deoxyadenosyl- and hydroxy-cobalamin. The cyano form,
which is used in supplements, is found in trace amounts in food (Scott, 1997).
The other forms of cobalamin can be converted to the methyl- or 5deoxyadenosyl forms that are required as co factors for methionine synthase and
L-methyl-malonyl-CoA mutase. Methionine synthase is essential for the synthesis of
purines and pyrimidines. The reaction depends on methyl cobalamin as a co-factor and
is also dependent on folate, in which the methyl group of methyltetrahydrofolate is
transferred to homocysteine to form methionine and tetrahydrofolate. Vitamin B12 is
responsible of RBCs maturation, a deficiency of vitamin B12 and the interruption of
this reaction leads to the development of megaloblastic anaemia. Folate deficiency
independent of vitamin B12 also causes megaloblastic anaemia (Gibson, 2005).
Methylmalonyl CoA mutase converts methylmalonyl CoA to succinyl CoA, with 5deoxy adenosylcobalamin required as a cofactor. It is a defect in this reaction, and the
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subsequent accumulation of methylmalonyl CoA that is thought to be responsible for
the neurological effects in vitamin B12 deficiency (Gibson, 2005).

2.5.5 Deficiency of vitamin B12
Vitamin B12 deficiency is usually caused by the malabsorption of vitamin B12
although dietary inadequacy is common in the elderly, vegans or ovo-lacto
vegetarians with poor diets. Causes can also relate to inadequate Intrinsic factor
production, atrophic gastritis, interference with the ileal uptake of vitamin B12
due to disease, resection or interference by bacterial overgrowth, drug-nutrient
interactions as well as some less common genetic defects (Food and Nutrition
Board Institute of Medicine, 1998 & Park and Johson, 2006). Pernicious anemia
is the end stage of an auto-immune gastritis and results in the loss of synthesis of
IF. It is this loss of IF that causes vitamin B12 deficiency and if untreated,
megaloblastic anaemia and neurological complications develop. (O Leary and
Samman, 2010 & Stabler, 2013 ).
2.5.6 Mechanism of vitamin B12 deficiency
A mechanism that has been proposed to explain this association is that the action
of H. pylori decreases gastric acid secretions which leads to hypochlorhydria.
(Annibale et al., 2002). The action of gastric acid in the stomach is required to
release protein bounded vitamin B12 on the one hand while hypochlorhydria
itself leads to an increase in the bacterial population of the stomach and
intestines. These bacteria may in turn make use of the vitamin B12 themselves
(Baik and Russell, 1999). This mechanism is supported decreased vitamin B12
levels secondary to chronic use of PPIs (McColl, 2009 & Ito and Jensen, 2010).
In addition, it has been proposed that vitamin B12 deficiency is secondary to
decreased production of intrinsic factor due to atrophic gastritis (pernicious
anemia) which results from chronic H. pylori infections. (Carmel, 1995 &
Stopeck, 2000 and Lahner, 2012). However, one study has concluded that the
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association between H. pylori and vitamin B12 deficiency is independent of
atrophic gastritis fig. (2.6) (Serin et al., 2002).

Fig. (2.6): Mechanisms involved in the association between
(cobalamin)

deficiency

by

gastric

atrophy,

intrinsic

H. pylori and vitamin B12
factor,

Hypochlorhydria,

inflammation, bacterial colonization and release of vitamin B 12 bounded to proteins.

Hypochlorhydria leads to increased bacterial colonization. Bacteria compete
with the host for vitamin B12. Hypochlorhydria also reduces release of vitamin
B12 bounded to proteins thereby preventing binding to intrinsic factor and
absorption. Intrinsic factor decreases due to atrophy of the gastric mucosa which
decreases the ability to absorb vitamin B12 in the intestines. Illustration produced
from individual images created with Servier Medical Art in accordance with its
conditions of use (Diaz et al., 2013).
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3. Material and methods
3.1 Study design
The present study is descriptive case-controls study.
3.2 Population of the study
The population of the study includes patients suffering from H Pylori infection
aged (18-50) years old in Gaza Strip.
3.3 Sample size
The sample of the study consisted of 300 participants divided equally into two
groups: (case group) consisted of 150 patients with positive H. pylori infection,
and (controls group) consisted of 150 healthy individuals.
3.4 Distribution of samples
The study was conducted in the main general hospitals in Gaza strip: Al Shifa
hospital in Gaza, Nasser hospital and European Gaza hospital in Khanyounis,
and Najar hospital in Rafah.
3.5 Period of the study
The study was carried out during the period from March to October 2015.
3.6 Eligibility criteria
3.6.1 Inclusion criteria
- Known patients with positive H. pylori
- age between 18 – 50 years.
- Not pregnant (for females)
- Did not receive cyanocobalamin treatment.
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3.6.2 Exclusion criteria
- Patients who received steroids or H. pylori eradication therapy.
- Patients who are receiving immunosuppressive or chemotherapeutic drugs.
- Pregnant female patients.
- Patients with history of resection of stomach or small bowl surgery.
- Vegetarian population
- Patients with malabsorption syndrome and folic acid deficiency.
- Patients complaining from H. pylori less than 18 year and more than 50 years.
3.7 Ethical and administrative considerations
Approval letter was obtained from the Helsinki Committee in Gaza strip. Also,
approval letter to conduct the study was obtained from the MOH. Consent form
to participate in the study was obtained from the participants. Every participant
had been provided with a full explanation about the intended study. Also,
assurance of voluntary participation was maintained.
3.8 Data collection
3.8.1 Questionnaire interview
An interview was used for filling in questionnaires that designed for matching
the study need of the study population. All interviews were conducted face to
face by the researcher. During the survey, the interview explained any of the
questions that were not clear. The questionnaire was based on the questions of
previous studies with some modifications list (Odeh, 2006 & Abu-Hasira, 2007
and Mosleh, 2010). Most questions designed as: the first yes/no questions,
which offers a dichotomous choice (Backestrom and Hursh-Cesar, 2012). Three
specialists tested the validity of the questionnaire. The questionnaire was piloted
with 10 patients not included in the study. The questionnaire included questions
on the socio-demographic data (age, university level, father and mother
employment, family members and family income).
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3.8.2 Sampling and study parameters
All stool samples were collected in plastic container, taken from patients, and
sent to the laboratory within 2 hours. Blood collected in a lavender top tube
(EDTA and serum). Whole blood were collected and tested during 2 hours.
Serum is stable 4 days at (2-8°C) or 24 hours at room temperature (15–30°C).
Hemolysis of the sample is not relevant, as whole blood is hemolyzed in the
course of the analysis. Allow sample tubes to reach room temperature (15–
30°C) before performing the assay.
3.8.3 Parameters measurement
Strips detected H. pylori stool antigen. Complete blood count, iron levels,
vitamin B12 levels were measured in patients with H. pylori using most recent
standard methods and instruments (cell-dyne1800, Mindray, immulite,
enzymatic and colorimetric assays).
3.9 Complete blood count (CBC)
CBC was performed on all samples and include: white blood cell count (WBC),
red blood cell count (RBC), hemoglobin (Hb), hematocrit (HCT), mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), mean
corpuscular hemoglobin concentration (MCHC), red cell distribution width
(RDW), and platelets (PLT) using cell dyne 1800 for analysis.
3.10 Serological Analysis
3.10.1 Determination of H. Pylori
H. pylori is determined by colored chromatographic immunoassay using
immunochromatographic test (Certest H. Pylori, Certest) reagent kits (Ansorg et
al., 1991). Certest H. pylori one-step card test is a colored chromatographic
immunoassay for the qualitative detection of H. pylori in stool samples. Certest
H. pylori card test offers a simple, a highly sensitive and non-invasive screening
assay to make presumptive diagnosis of H. pylori infection.
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Principle
Certest

H.

pylori

is

based

on

the

principle

of

a

qualitative

immunochromatographic assay for the determination of H. pylori in stool
samples. The strip consists of anitrocellulose membrane pre-coated with mouse
monoclonal antibodies on the test line (T), in the results window. Against H.
pylori and with rabbit polyclonal antibodies, on the controls line (C), against a
specific protein. The label/sample absorbent pad is sprayed with test label
solution (mouse monoclonal antibodies anti H. Pylori) conjugated to red
polystyrene latex and controls label solution (specific binding protein)
conjugated to green polystyrene latex, forming colored conjugate complexes. If
the sample is positive, the antigens of the diluted sample react with the red
colored conjugate complex (anti H. pylori monoclonal antibodies-red
polystyrene microspheres). Which was previously pre-dried on the absorbent
pad. The mixture then moves upward on the membrane by capillary action. As
the sample flows through the test membrane, the binding conjugate complexes
migrate. The anti H. pylori antibodies present on the membrane (test line)
capture the colored conjugate and the red line will be visible. The band is used
to interpret the result.
If the sample is negative, there is no H. pylori antigens presence and yet, the
antigens may be present in a concentration lower than the detection limit value,
for which the reaction will not take place with the red-colored conjugate
complex. The anti H. pylori antibodies present on the membrane (test line) will
not capture the antigen-red-colored conjugate complex (not formed), for which
the red line will not appear.
Whether the sample is positive or not, the mixture continues to move across the
membrane to the immobilized specific antibodies placed in the controls line.
The anti-specific protein antibodies present on the membrane will capture
controls green-conjugate complex and the controls line will always appear. The
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presence of green line serves as: 1) verification that sufficient volume is added,
2) that proper flow is obtained and 3) an internal controls for the reagents.
Specimen preparation
Were Taked out the cap of the stool collection tube and were used the stick to
pick up sufficient sample quantity. Then, were introduced the stick once into 4
different parts of the stool sample, to collect fecal sample (approx. 125mg) and
were added it to the stool collection tube. For liquid samples, were added
approx. 125µL in the stool collection tube using a micropipette. Were Closed
the tube with the diluent and stool sample. Were Shaked the tube in order to
assure good sample dispersion.
Materials
-

Certest H. pylori card tests

-

Stool collection tubes with diluent

Test Procedure
tests, stool samples and controls were Allowed to reach room temperature (1530ºC) prior to testing. the stool collection tube were shaked in order to assure
good sample dispersion. the certest H. pylori card test were removed from its
sealed bag just before using it. the stool collection tube, were cut the end of the
cap and were dispensed 4 drops in the circular window marked with the letter S.
adding solid particles were Avoided with the liquid. the result were Read at 10
minutes. If the test does not run due to solid particles, stir the sample added in
the sample window (s) with the stick. If it doesn´t work, dispense a drop of
diluent until seeing the liquid running through the reaction zone.
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Interpretation of Results
H. pylori
1

Green

Interpretation of the results
-ve

There is no H. pylori presence. No infection
caused by H. pylori.

2

Green-Red

+ve

There is H. pylori presence. H. pylori infection,
which might mean gastrointestinal disease
(stomach and duodenum) like gastritis, peptic
ulcer disease or gastric carcinoma.

3

Any other result

Invailed result, we recommend repeating the
assay using the same sample with another test.

Negative: only the green line appears across the result window in the site
marked with the letter C (controls line).
Positive: in addition to the green controls line, a red line also appears in the site
marked with the letter T (test line) in the results window.
Invalid: total absence of the controls colored line (green) regardless the
appearance or not of the test line (red). Insufficient specimen volume, incorrect
the procedural techniques or denaturation of the reagent are mostly the main
reasons for controls line failure. Review the procedure and repeat the assay with
new test. If the symptoms or situation still persist, discontinue using the test kit
and contact your local distributor.
3.11 Biochemical analysis
3.11.1 Determination of serum iron
Serum Iron was determined quantitatively using DiaSys reagent kits (Wick et
al., 1998).
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Principle
Iron bound to transferrin is released in an acidic medium as ferric iron and is
then reduced to ferrous iron in the presence of ascorbic acid. Ferrous iron forms
a blue complex with Ferene.
Transferrin (Fe3+)2

Ascorbic acid, Buffer 2 Fe2+ + Transferrin

Fe2+ + 3 Ferene

Ferrous Ferene (blue complex)

Reagents:
Reagent

Components

Concentrations

Acetate buffer pH 4.5

1 mol/L

Thiourea

120 mmol/L

Ascorbic acid

240 mmol/L

Ferene

3 mmol/L

Thiourea

120 mmol/L

Standard

100 μg/dL

Reagent 1

Reagent 2

Reagent 3

Procedure
1. Pipette into test tubes the following amount as shown in the table below:
Reagent

Blank

Std/Cal

Sample

Standard/Cal

-

100 Μl

-

Sample

-

-

100 μL

1000μl

1000μl

1000μl

Monoreagent

2. Mix, read absorbance after 10 min. against regent blank at wave length
595nm.
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Calculation:
∆A Sample
Iron [μg/dl] =

X

Conc. of Std/Cal [μg/dl]

∆A Std/Cal

3.11.2 Determination of serum vitamin B12
Vitamin B12 is determined quantitatively using IMMULITE/IMMULITE 1000
(Allen, 1981).
Principle
IMMULITE/IMMULITE 1000 Vitamin B12 is a solid phase, competitive
chemiluminescent enzyme immunoassay. IMMULITE/IMMULITE

1000

Vitamin B12 involves a preliminary heat denaturation step. Vitamin B12 in the
patient sample is released from carrier proteins by incubation at 100°C in the
presence of dithiotheritol and potassium cyanide to inactivate vitamin B12
binding proteins, even at extreme levels, as well as antibodies to intrinsic factor.
After the heat denaturation step, the treated patient sample and hog intrinsic
factor are simultaneously introduced into an IMMULITE/IMMULITE 100 Test
unit containing a polystyrene bead coated with a B12 analog, and incubated for
approximately 330 minutes at 37°C with intermittent agitation. During this
incubation, vitamin B12 in the treated sample competes with the B12 analog on
the solid phase for a limited number of vitamin B12 binding sites on the purified
intrinsic factor. (Endogenous vitamin B12 analogs do not interfere, because the
binder is free of R-protein). Alkaline phosphatase labeled anti-hog intrinsic
factor is introduced, and the test unit is incubated for another 30-minute cycle.
The unbound enzyme conjugate is removed by a centrifugal wash.
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Reagent
LVBA, LVBB
- LVBA: one wedge (7.5Ml) containing vitamin B12 binding protein (purified
hog intrinsic factor), with preservative.
- LVBB: one wedge (7.5Ml) containing alkaline phosphatase (bovine calf
intestine).
Borate-KCN Buffer solution (LBCN), 125 ml of borate-KCN Buffer solution,
with preservative.
- Dithiothreitol solution (LDTT), 3ml of Dithiothreitol solution.
Preparation of working solution
The volumes required, in microliters per test, are tabulated below;
µL/test
Borate-KCN Buffer Solution

1000

Dithiothreitol solution
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Important: the working solution should be prepared on a daily basis. If not used
immediately, it should be refrigerated at 2-8ºC for a period of not more than 24
hours.
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Sample pretreatment
Pipet 200µL of each adjustor, controls, or patient sample- serum or plasma- into
the tubes prepared. Were Added 1000 µL of the working solution to all tubes,
were Vortexed. Loosely cap all tubes and were placed them in a covered, boiling
water-bath (100ºC) for 15-20 minutes. were removed the tubes from the boiling
water-bath, and were cooled them in an ambient water-bath for 5 minutes. Pipet
at least 350µL of the treated sample to an IMMULIT/IMMULITE 1000 sample
cup.
Assay procedure
Note that for optimal performance, it is important to perform all routine
maintenance procedures as defined in the IMMULITE or IMMULITE 1000
operator´s manual. Visually inspect each test unit for the presence of a bead
before loading it into the system.
Note that both Reagent wedges LVBA and LVBB must be loaded on the
carousel to run this assay. Up to four test units can follow each sample cup
holder.
3.12 Statistical analysis
Data were computer analyzed using SPSS/ PC (Statistical Package for the Social
Science Inc. Chicago, Illinois USA, version 20) statistical package.
- Sample distribution of the study variables and the cross tabulation were
applied.
- Chi-square (X2) was used to identify the significance of the relations
associations, and interactions among various variables.
- The independent sample t-test procedure was used.
- Pearson's correlation test was applied.
- The results in all the above mentioned procedures were accepted as
statistical significant when the p-value was less than 5% (p<0.05).
-SPSS program version 20 was used for correlation graphs plotting.
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4. Results of the study
4.1 Socio-demographic characteristics of study population
The study sample consisted of 300 participants divided equally into two groups;
150 patients with positive H. pylori infection and 150 healthy individuals. Their
age ranged between 18–50 years, mean age was 33.8 (7.8). 168 of them were
males and 132 were females.
Table (4.1) shows that 50.7% of cases were males, 49.3% were females, and
61.3% of controls were males and 38.7% were females (P= 0.063). Also, 31.3%
of cases and 26% of controls aged between 18–28 years, 40% vs. 50% aged
between 29–39 years, and 28.7% vs. 24% aged between 40–50 years (P= 0.220).
In addition, 7.3% of cases and 5.3% of controls had primary school education,
31.3% from each group had secondary school education and 61.4% vs. 63.3%
had university education (P= 0.770). Furthermore, 51.3% of cases and 58% of
controls were living in a city, 34% vs. 27.3% were living in a camp and 14.7%
from each group were living in a village (P= 0.428). Also, 50% of cases and
50% of controls were from Gaza governorate, 19.3% vs. 24% were from
Khanyounis governorate and 30.7% vs. 26% were from Rafah governorate (P=
0.514). These results indicated that there were statistically insignificant
differences between the two groups in their socio-demographic characteristics.
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Table (4.1): Socio-demographic characteristics of the study population
Case
Variable

Gender

Age (years)

Level of
education
Place of
residency
Governorate

Category

Control
Chi

(n=150)

(n=150)

Freq. (%)

Freq. (%)

Male
Female

76 (50.7)
74 (49.3)

92 (61.3)
58 (38.7)

18 – 28
29 – 39
40 – 50
Primary
Secondary
University
City
Camp
Village

47 (31.3)
60 (40.0)
43 (28.7)
11 (7.3)
47 (31.3)
92 (61.4)
77 (51.3)
51 (34.0)
22 (14.7)

39 (26.0)
75 (50.0)
36 (24.0)
8 (5.3)
47 (31.3)
95 (63.3)
87 (58.0)
41 (27.3)
22 (14.7)

Gaza
Khanyounis
Rafah

75 (50.0)
29 (19.3)
46 (30.7)

75 (50.0)
36 (24.0)
39 (26.0)

P

Square value

3.463

0.063

3.031

0.220

0.522

0.770

1.697

0.428

1.330

0.514

4.2 Stomach problems
Table 4.2 shows that 22% of cases and 4% of controlss had dyspepsia [OR
6.769, 95% CI (2.743 – 16.707), P= 0.000]. This result indicated a statistically
significant association between H. pylori and dyspepsia, and that those who
have positive H. pylori are 6.7 times at higher risk of suffering from dyspepsia
compared to healthy individuals.
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Table (4.2): Association between H. pylori and dyspepsia
Case
Dyspepsia

Yes
No

Control

CI

Chi

P

(95% interval)

Square

value

21.49

0.000

(n=150)

(n=150)

No. (%)

No. (%)

33 (22.0)

6 (4.0)

6.769

144 (96.0)

(2.743 – 16.707)

117 (78.0)

Table 4.3 shows that 58% of cases and 10% of controlss had gastritis [OR
12.429, 95% CI (6.658 – 23.202), P= 0.000]. This result reflected a statistically
significant association between H. pylori and gastritis, and that those who have
positive H. pylori are 12.4 times at higher risk of suffering from gastritis
compared to healthy individuals.
Table (4.3): Association between H. pylori and gastritis
Case
Gastritis

(n=150)

Control
CI

Chi

P

(95% interval)

Square

value

77.0

0.000

(n=150)

No. (%)

No. (%)

Yes

87 (58.0)

15 (10.0)

12.429

No

63 (42.0)

135 (90.0)

(6.658 – 23.202)

Table 4.4 shows that 39.3% of cases and 6% of controlss had gastric ulcers [OR
10.158, 95% CI (4.802 – 21.488), P= 0.000]. This result reflected a statistically
significant association between H. pylori and gastric ulcers, and that those who
have positive H. pylori are 10 times at higher risk of suffering from gastric
ulcers compared to healthy individuals.
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Table (4.4): Association between H. pylori and gastric ulcer
Case

Control

Presence of
gastric ulcer

Yes
No

CI

(n=150)

(n=150)

No. (%)

No. (%)

59 (39.3)

9 (6.0)

10.158

141 (94.0)

(4.802 – 21.488)

91 (60.7)

(95% interval)

Chi

P

Square value

47.5

0.000

Table 4.5 shows that 44% of cases and 5.3% of controls had gastric reflux [OR
13.946, 95% CI (6.382 – 30.478), P= 0.000]. This result reflected a statistically
significant association between H. pylori and gastric reflux, and that those who
have positive H. pylori are 13.9 times at higher risk of suffering from gastric
reflux compared to healthy individuals.
Table (4.5): Association between H. pylori and gastric reflux
Case

Control

(n=150)

(n=150)

No. (%)

No. (%)

Yes

66 (44.0)

8 (5.3)

13.946

No

84 (56.0)

142 (94.7)

(6.382 – 30.478)

Presence of
gastric reflux

CI

Chi

P

(95% interval)

Square

value

60.3

0.000

Table 4.6 shows that 29.3% of cases and 3.3% of controls had history of gastritis
[OR 12.038, 95% CI (4.617 – 31.385), P= 0.000]. This result indicated a
statistically significant association between H. pylori and history of gastritis, and
that those who have positive H. pylori are 12 times higher of having a history of
gastritis compared to healthy individuals.
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Table (4.6): Association between H. pylori and history of gastritis
Case

Control

(n=150)

(n=150)

No. (%)

No. (%)

Yes

44 (29.3)

No

106 (70.7)

History of
gastritis

CI

Chi

P

(95% interval)

Square

value

5 (3.3)

12.038

37.1

0.000

145 (96.7)

(4.617 – 31.385)

Table 4.7 shows that 23.3% of cases and none of controls had DU [OR 2.304,
95% CI (2.008 – 2.644), P= 0.000]. This result reflected a statistically
significant association between H. pylori and DU, and that those who have
positive H. pylori are 2.3 times at higher risk of suffering from DU compared to
healthy individuals.
Table (4.7): Association between H. pylori and duodenal ulcer
Case

Control

(n=150)

(n=150)

No. (%)

No. (%)

Yes

35 (23.3)

0

2.304

No

115 (76.7)

150 (100.0)

(2.008 – 2.644)

Presence of
duodenal ulcer

CI

Chi

P

(95% interval)

Square

value

39.6

0.000

4.3 Blood profile analysis
4.3.1 CBC results
Table 4.8 shows that 50.7% of cases and 23.3% of controls have low HB, 46%
of cases and 15.3% of controls have low RBC, 99.3% of cases and 97.3% of
controls have normal WBCs, 51.3% of cases and 20% of controls have low
HCT, 25.3% of cases and 11.3% of controls have low MCV, 18% of cases and
7.3% of controls have low MCH, 8% of cases and 3.3% of controls have low
MCHC, 26% of cases and 8% of controls have high RDW, 3.3% of cases and
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none of controls have low PLT, while 10% of cases and 6% of controls have
high PLT.
Table (4.8): Distribution of CBC levels between the two groups
Case

Control

(n=150)

(n=150)

No. (%)

No. (%)

Low
Normal
High
Low
Normal

76 (50.7)
74 (49.3)
0
69 (46.0)
81 (54.0)

35 (23.3)
112 (74.7)
3 (2.0)
23 (15.3)
127 (84.7)

WBC (K/uL)

Normal
High

149 (99.3)
1 (0.7)

146 (97.3)
4 (2.7)

HCT (%)

Low
Normal

77 (51.3)
73 (48.7)

30 (20.0)
120 (80.0)

MCV (fL)

Low
Normal
High

38 (25.3)
81 (54.0)
31 (20.7)

17 (11.3)
124 (82.7)
9 (6.0)

MCH (pg)

Low
Normal
High

27 (18.0)
89 (59.3)
34 (22.7)

11 (7.3)
130 (86.7)
9 (6.0)

MCHC (g/dl)

Low
Normal
High

12 (8.0)
132 (88.0)
6 (4.0)

5 (3.3)
137 (91.3)
8 (5.3)

Low
Normal
High
Low
Normal
High

9 (6.0)
102 (68.0)
39 (26.0)
5 (3.3)
130 (86.7)
15 (10.0)

15 (10.0)
123 (82.0)
12 (8.0)
0
141 (94.0)
9 (6.0)

Variable

HB (g/dl)

RBC (M/uL)

RDW (%)

PLT (K/uL)

Category
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Table 4.9 shows that there were statistically significant differences at 0.05 in Hb
level between cases (m= 11.433) and controls (m= 13.281), P value 0.000,
which means that Hb level was significantly lower among cases compared to
controls. Also, there were statistically significant differences at 0.05 in RBC
between cases (m= 3.874) and controls (m= 4.432), P value 0.000, which means
that RBC were significantly lower among cases compared to controls. In
addition, there were statistically significant differences at 0.05 in WBCs
between cases (m= 6.714) and controls (m= 7.156), P value 0.040, which means
that WBCs were significantly lower among cases compared to controls. The
results also shows that there were statistically significant differences at 0.05 in
HCT level between cases (m= 35.240) and controls (m= 40.370), P value 0.000,
which means that HCT level was significantly lower among cases compared to
controls. Furthermore, there were statistically significant differences at 0.05 in
MCHC level between cases (m= 33.482) and controls (m= 34.035), P value
0.006, which means that MCHC level was significantly lower among cases
compared to controls. In addition, there were statistically significant differences
at 0.05 in RDW between cases (m= 14.009) and controls (m= 12.918), P value
0.000, which means that RDW was significantly higher among cases compared
to controls. On the other hand, there were statistically insignificant differences
between the two groups in levels of MCV (P= 0.651), MCH (P= 0.691), and
PLT (P= 0.177).
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Table (4.9): Comparison of CBC between case and controls
Case

Controls

(n = 150)

(n =150)

Mean±SD

Mean±SD

Hb (g/dl)

11.4 ± 2.8

13.3 ±2.7

-13.9

- 5.797

0.000

RBC (M/Ul)

3.9 ±0.9

4.4 ±0.9

-12.6

- 5.265

0.000

WBC (K/uL)

6.7 ±1.8

7.2 ±1.9

-6.2

- 2.061

0.040

HCT (%)

35.2 ±7.2

40.4 ±7.0

-12.7

- 6.259

0.000

MCV (fL)

85.5 ±12.6

84.9 ±8.0

0.65

0.453

0.651

MCH (pg)

29.4 ±3.4

29.3 ±2.3

0.46

0.398

0.691

MCHC (g/dl)

33.5 ±2.0

34.035 ±1.358

-1.6

- 2.780

0.006

RDW (%)

14.0 ±2.4

12.9 ±1.9

8.4

4.338

0.000

PLT (K/uL)

276.7±106.6

261.6 ±84.5

5.7

1.354

0.177

Variables

% of
change

t value

p
value

Table 4.10 shows that 44% of cases and 14% of controls had anemia [OR 4.827,
95% CI (2.750 – 8.473), P= 0.000]. This result reflected statistically significant
association between H. pylori and anemia, and that those who have positive H.
pylori are 4.8 times at higher risk of suffering from anemia compared to healthy
individuals.
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Table (4.10): Association between H. pylori and anemia
Case

Control

CI

Chi

P

(95% interval)

Square

value

32.8

0.000

Presence of
anemia

Yes
No

(n=150)

(n=150)

No. (%)

No. (%)

66 (44.0)

21 (14.0)

4.827

129 (86.0)

(2.750 – 8.473)

84 (56.0)

hemoglobin thresholds of less than 13 g/dL for men and less than 12 g/dL for women

4.3.2 Levels of vitamin B12
As indicated in Table 4.11a, there was significant decrease in the mean level of
serum vitamin B12 of cases compared to controls (262.5 versus 378.2) with %
change 30.6% and P= 0.000.
In addition, table 4.11b shows that 21.3% of cases and 6% of controls had low
level of B12 [OR 4.249, 95% CI (1.950 – 9.258), P= 0.000]. This result reflected
a statistically significant association between H. pylori and B12, and that those
who have positive H. pylori are 4.2 times at higher risk of having low level of
vitamin B12 compared to healthy individuals.
Table (4.11a): Differences in B12 levels between the two groups

Variables

B12 (pg/ml)

Case

Control

(n = 150)

(n =150)

Mean±SD

Mean±SD

262.5 ±100.0

378.2 ±160.6
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% of
change

-30.6

t value

- 7.496

p
value

0.000

Table (4.11b): Association between H. pylori and B12
Case

Control

B12 level
category

Low
Normal

CI

Chi

(95% interval)

Square

(n=150)

(n=150)

No. (%)

No. (%)

32 (21.3)

9 (6.0)

4.249

141 (94.0)

(1.950 – 9.258)

118 (78.7)

14.9

P value

0.000

Low : < 174 pg/ml, Normal : 174-878 pg/ml, High : > 878 pg/ml

4.3.3 Levels of serum iron
Table 4.12a shows that there were statistically significant differences at 0.05 in
serum iron level between cases (m= 71.610) and controls (m= 80.060), P value
0.001, which means that serum iron was significantly lower among cases
compared to controls.
In addition, table 4.12b shows that 23.3% of cases and 8% of controls had low
level of serum Iron [OR 3.500, 95% CI (1.737 – 7.054), P= 0.000]. This result
reflected a statistically significant association between H. pylori and serum Iron,
and that those who have positive H. pylori are 3.5 times at higher risk of having
low level of serum iron compared to healthy individuals.
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Table (4.12a): Differences in Iron levels between the two groups

Variables

Iron (µg/dl)

Case

Control

(n = 150)

(n =150)

Mean±SD

Mean±SD

71.6 ±24.8

80.1 ±20.7

% of
change

-10.6

t value

- 3.206

p
value

0.001

Table (4.12b): Association between H. Pylori and iron
Iron level
category

Case

Control

CI

No. (%)

No. (%)

(95% interval)

Low

35 (23.3)

12 (8.0)

Normal

115 (76.7)

138 (92.0)

Chi

P value

Square

3.500
13.3

0.000

(1.737 – 7.054)
Total

150 (100.0)

150 (100.0)

Men: low < 35 µg/dl, Normal 35-168 µg/dl, High > 168 µg/dl
Women : low < 23, Normal 23-134 µg/dl, High > 134 µg/dl

4.3.4 Effects of treatment on levels of vitamin B 12 and serum iron
Table 4.13 showed that there were statistically significant differences in levels
of B12 before treatment (m= 137.47±19.54) and after treatment (m=
317.28±65.26), % change 30.8 and P value was 0.000, which means that levels
of B12 improved significantly after the patients received treatment. In addition,
there were statistically significant differences in levels of Iron before treatment
(m= 32.69±3.33) and after treatment (m= 82.43±11.0), % change 152.3 and P
value was 0.000, which means that levels of Iron improved significantly after
the patients received treatment.
40

Table (4.13): Differences in B12 and Iron levels before and after OAC treatment

Parameter

Before

After

B12 (pg/ml)

137.5±19.5

317.3±65.3

Iron (µg/dl)

32.7±3.3

82.4±11.0

% of

t value

P Value

30.8

15.619

0.000

152.3

24.786

0.000

change

4.3.5 Correlation of vitamin B12 with iron, Hb, RBC, HCT and RDW of the
study population
The correlation of vitamin B12 with the study parameters between case and
controls is shown in table 4.14 and fig.4.1. In cases, there was a significant
strong positive correlation between B12, Hb and RBC ( r = 0.588, 0.616 and
P=0.000) respectively. A weak positive correlation with iron and HCT. In
addition a negative correlation was shown with RDW (r=-0.214, P= 0.004).
While in controls, significant strong positive correlation between B12, Hb, iron,
RBC and HCT ( r = 0.701,0.660, 0.697 and 0.691, P=0.000) respectively, and a
negative correlation with RDW.
Table 4.14 Correlation of vitamin B12 with the study parameters
r

P

Hb (g/dl)

0.7

0.000

Iron (µg/dl)

0.5

0.000

RBC (M/Ul)

0.7

0.000

HCT (%)

0.6

0.000

RDW (%)

-0.4

0.000

Parameters
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Fig 4.1 Correlation of vitamin B12 with Hb, iron, RBC, HCT and RDW
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4.3.6 Correlation of iron with Hb, RBC, HCT, MCV and RDW of the study
population
The correlation of iron with the study parameters between case and controls was
shown in table 4.15 and fig.4.2. In cases, there was a significant strong positive
correlation with, Hb, RBC, HCT and MCV ( r = 0.699, 0.645, 0.701 and 0.566,
P=0.000) respectively. In the same time a negative correlation was shown with
RDW (r=-0.814, P= 0.000). While in controls, a significant strong positive
correlation with Hb, RBC, HCT and MCV ( r = 0.0.804,0.801, 0.85 and 0.5,
P=0.000) respectively, and a negative correlation with RDW.

Table 4.15 Correlation of iron with study parameters
Parameters

r

P

Hb (g/dl)

0.7

0.000

RBC (M/Ul)

0.7

0.000

HCT (%)

0.8

0.000

MCV (fL)

0.5

0.000

RDW (%)

-0.8

0.000
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Fig 4.2 Correlation of iron with Hb, RBC, HCT, MCV and RDW

44

5. Discussion
5.1 Discussion
H. pylori infection is widespread and it is not clear why only some of the
infected patients develop complications. H. pylori infection of the stomach has
multiple clinical squeals, but these are not well understood. It appears to cause
acute or atrophic gastritis (Dixon, 1991 and Tytgat et al., 1993), the
malabsorption of vitamin B12, which is observed in gastritis due to overgrowth
of H. pylori in the stomach, could result in hypochlorhydria. Thus, lack of an
intrinsic factor may play a role in causing malabsorption of vitamin B12 in most
patients with atrophic gastritis (Kaptan et al., 2000). Previous study suggested
that H. pylori was an important factor in the development of atrophic gastritis,
and the eradication of H. pylori infection may be beneficial in treatment of
cobalamin deficiency (Carmel et al., 1994). H. pylori is a common
gastrointestinal tract infection that affects a majority of the population. Iron
deficiency anemia has confirmed the etiological role of H. pylori, but the
relationship remains controversial. Some previous studies have reported that H.
pylori associated with iron deficiency anemia; since H. pylori colonization in the
gastric mucosa may disturb some functions of the mucosa, it leads to a decrease
in iron absorption and increases iron loss (Muhsen and Cohen, 2008 & Monzón
et al., 2013).
5.1.1 H. pylori and Socio-demographic data.
Understanding the ages at which people acquire H. pylori infection is critical.
The mode of transmission of H. pylori remains poorly understood; no single
transmission pathway has been identified (Goodman and Correa, 1995). The rate
of H. pylori acquisition is higher in developing countries than in developed
countries (Graham et al., 1991). In Palestine as a developing country H. pylori is
common. The result showed that 50.7% of cases were males, 49.3% were
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females, no significant differences between males and females. This data is in
agreement with previous studies (khan, 1998 and Ayesh et al., 2013). There was
no significant relation between H. pylori infection and age groups. The result is
in agreement with khan (1998) who concluded that H. pylori infection is
acquired early in life, and there is no rise in the incidence with advancing age.
Our result differ with previous study showing that older age is an independent
factor for the presence of vitamin B12 deficiency (Gümürdülü et al., 2003).

5.1.2 Blood profile related to H. Pylori
There was significant difference in Hb level at 0.05 in between cases (m=
11.433) and controls (m= 13.281, P value 0.000), indicating that Hb level was
significantly lower among cases compared to controls. Significant difference in
HCT level between cases and controls , was recorded which means that HCT
level was significantly lower among cases compared to controls. Similar
observations were reported (Süoglu et al., 2007 and Kibru et al., 2014). The
possible pathogenic mechanism of anemia are blood loss secondary to chronic
erosive gastritis and decreased iron absorption secondary to chronic gastritis and
hypochlorhydra (Annibale et al., 2002 & Ciacci et al., 2004 & Sarker and
Davidsson, 2004 & DuBois and Kearney, 2005). In RBC levels there were
significant difference between cases (m= 3.874) and controls (m= 4.432), which
means that RBC level was significantly lower among cases compared to
controls. Similar observation was reported (Kibru et al., 2014). Data showed that
there was insignificant correlation between the two groups in levels of MCV (r =
-0.026, P= 0.651). This result is matched with similar study that showed a weak
correlation between vitamin B12 deficiency and MCV that has been noted in the
literature and that subjects with low serum vitamin B12 level are not absolutely
anemic (Shanoudy and Salem, 1992). In MCH level there was no significant
difference between cases and controls, P value 0.691, Unlike other studies
reported that there was a statistically significant difference in MCH (P = 0.003)
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values between H. pylori stool antigen positive and negative dyspeptic patients,
indicating the impact of H. pylori infection on hematological parameters (Kibru
et al., 2014). In MCHC level there was significant difference at 0.05 in between
cases (m= 33.482) and controls (m= 34.035), t value was – 2.780, P value 0.006,
which means that MCHC level was significantly lower among cases compared
to controls. A Similar observation was reported (Kibru et al., 2014).
5.1.3 H. pylori with WBCs and PLT
In the mean value of WBCs there was a significant difference at 0.05 in cases
(m= 6.714) and their respective controls (m= 7.156), t value was - 2.061, P
value 0.040. The result shows a positive correlation ( r = 0.119) which disagrees
with (Lip et al., 2000) who did not found any correlation between H. pylori
infection and WBCs counts. Our study showed that there were no significant
differences at 0.05 in PLT level between cases and controls(r = -0.078, P value
0.177 ). This result is in agreement with that obtained by Lip et al., (2000) who
did not found any correlation between H. pylori infection and PLT counts.
5.1.4 H. pylori and Iron levels
Serum iron was significantly lower among cases compared to controls. In
addition, Data showed that 23.3% of cases and 8% of controls had low level of
serum iron [P= 0.001]. This result reflected statistically significant association
between H. pylori and serum iron, and that those who have positive H. pylori are
3.5 times at higher risk of having low level of serum iron compared to healthy
individuals. This result agrees with previous studies which showed that ferritin
levels were lower in patients with H. pylori-positive gastritis than in those with
H. pylori-negative gastritis or healthy individuals (Bohr et al., 2007 & Hershko
and Ronson, 2009). Several authors described a direct relation between H. pylori
and iron deficiency (ID) or iron deficiency anemia (IDA) (Valiyaveettil et al.,
2005 and Gessner et al., 2006). Several mechanisms have been proposed to
explain the relationship between H. pylori-induced gastritis and IDA, including
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occult gastrointestinal bleeding and bacterial competition for dietary iron
(Beutler, 2007)
5.1.5 H. pylori and B12 levels
Data presented in this study showed that B12 level was significantly lower
among cases compared to controls. In addition, 21.3% of cases and 6% of
controls had low level of B12. This result reflected a statistically significant
association between H. pylori and B12 deficiency, and that those who have
positive H. pylori are 4.2 times at higher risk of having low level of vitamin B12
compared to healthy individuals. Our study is agreement with previous studies
showed that there was a statistically significant relation between H. pylori
infection and serum vitamin B12 levels and prevalence of vitamin B12 deficiency
was 28% and 11% in H. pylori positive and negative groups, respectively
(Gümürdülü et al., 2003 & Devrajani et al., 2011 and Ayesh et al., 2013). Also
H pylori was an important factor in the development of atrophic gastritis, and
the eradication of H. pylori infection may be beneficial in treatment of
cobalamin deficiency (Carmel et al., 1994).
The mechanisms of vitamin B12 malabsorption caused by H. pylori infection are
unclear but the followings are the possibilities; (a) Diminished acid secretion in
H. pylori induced gastritis may lead to a failure of critical splitting of vitamin
B12 from food binders and its subsequent transfer to R binder in the stomach; (b)
A secretory dysfunction of the intrinsic factor (Liana, 2013) and, (c) decreased
secretion of ascorbic acid from the gastric mucosa and increased gastric pH (Del
Corral and Carmel, 1990). The occurrence of chronic H pylori infection in
gastric mucosa may impair the absorption of vitamin B12 (Carmel et al., 1994).
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5.1.6 B12 and iron levels before and after H. pylori treatment
The present study demonstrated that the levels of B12 improved significantly
after the patients received treatment. In addition, there were significant
differences in levels of iron before and after treatment, which means that levels
of iron improved significantly after the patients received treatment. A Similar
result showed that vitamin B12 levels are restored in 40% of the patients
following eradication of H. pylori, but there is a high recurrence of gastric H.
pylori during controls gastroscopic evaluation (Kaptan et al., 2000 and Avcu et
al., 2001).
The optimal H. pylori treatment regimen continues to be investigated, the
American College of Gastroenterology has recommended four specific drug
regimens that use a combination of at least three medications (Chey and Wong,
2007). Administer triple therapies for 10-14 days. The treatment regimens are
omeprazole, amoxicillin, and clarithromycin (OAC) for 10 days (HamiltonMiller, 2003 & Ables, 2007 and Asad, 2013). For the H. pylori treatment to be
effective, it is important to take the entire course of all medications.
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6. Conclusions and recommendations
6.1 Conclusions
-

The mean level of vitamin B12 in cases was significantly lower than controls.

-

Iron levels of cases were significantly lower than controls.

-

The mean of hemoglobin in cases was significantly lower than controls.

-

There was no significant difference between age of H. pylori patients and
those who did not have symptoms of H. pylori in cases and controls group

-

There was no significant difference between male and female in cases and
controls group.

-

There was significant difference between dyspepsia patients in both cases
and controls.

-

There was significant difference between gastritis, gastric ulcer and gastric
reflux patients in both cases and controls.

-

There were no significant difference between red blood indices in both cases
and controls except MCHC.

-

There was significant difference between positive and negative H. pylori in
cases as well as in controls group.

6.2 Recommendations
-

Vitamin B12 testing is recommended in H. pylori patients.

-

Iron level testing is recommended in H. pylori patients.

-

More research concerning vitamin B12 and iron levels should be performed
to include H. pylori patients.

-

Assessment of ferritin level in H. pylori patients is recommended

-

Assessment of Total iron binding capacity in H. pylori patients is
recommended.

-

Assessment of hepcidin in H. pylori patients is recommended.

-

Confirm H. pylori patients by gastroscopy is recommended.

-

Treatment of H. pylori infected patients is highly recommended.
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Annex 3: QUESTIONNARE

QUESTIONNARE( )

I Researcher: wesam Mohammed Ahmed Afana (master student of life science
sat the University of Al-Azhar-gaza).
Please help me in the completion of this study, which is entitled:
(Association between Vitamin B12 and iron levels with patients suffering
from Helicobacter pylori infection in Gaza strip). Through the mobilization of
this questionnaire, and please donate for us samples of blood and stool to
conduct some tests in order to work this research, Thank you very much, with
wishes for health and wellness. (Note that all information to be provided through
this survey will be confidential and that it will be the process of drawing blood
and examined It is a technical specialist and under medical supervision).

Personal information
1- Name (selective) :………………………

2- Age :

……………………….
3- Gender
4- Education
5- Residential

Male
primary
city

Female
secondary

university

camp

village

Symptoms of infectin.
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6- What are the indications for testing H. pylori? (More than one can be
true)
a) Dyspepsia

yes

No

b) Gastric MALToma

yes

No

c) Gastro esophageal reflex disease

yes

No

d) Family history of gastritis

yes

No

e) Gastritis

yes

No

f ) Duodenal Ulcer

yes

No

g) Gastric Ulcers

yes

No

h) Unexplained iron deficiency anemia

yes

No

Diagnosis.
7- How did you detect active H. pylori infection? (Select only on Option)

a) Endoscopy with rapid urease testing

yes

No

b) Endoscopic biopsy for histology

yes

No

c) Urea breath test

yes

No

d) Serology ( Antibodies)

yes

No

e) Stool antigen test

yes

No

f) Never

yes

No
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Treatment.
8- What is the appropriate duration for treating H. pylori infection? (Select
only one option)
a) One week

yes

No

b) 10 days

yes

No

c) two weeks

yes

No

d) more than 2 weeks

yes

No

9- Treatment plan after failure to eradicate H pylori?(Select only one
option)
a) Repeat of triple therapy

yes

No

b) Triple therapy with change of antibiotic

yes

No

c) Quadruple therapy

yes

No

d) Observation without treatment

yes

No

e) Refer to gastroenterologist

yes

No

Distribution of infection
10- What is the most common sources of information about H. Pylori?
(Select only one option)
a) Medical journals

yes

No

b) Pharmaceutical company-sponsored symposia

yes

No
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c) Textbooks

yes

No

d) Conferences

yes

No

e) On-line sites

yes

No

f) speaking with friends

yes

No
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)استجٍبٌ ( ( )QUESTIONNARE
أّب اىجبحث :وسام محمذ احمذ عفاوت (طبىت ٍبخسزٞش عيً٘ حٞبرٞخ ثدبٍعخ األصٕش -غضح )
أسخ٘ ٍسبعذر ٜف ٜإرَبً ٕزٓ اىذساسخ اىز ٜٕ ٜثعْ٘اُ( :العالقت بَه مستوٍاث فَتامَه
B12والحذٍذ لذى المزضي الذٍه ٍعاوون مه عذوى بكتَزٍا هَلَكوباكتزبَلورً فٌ قطاع
غزة).
ٗرىل ٍِ خاله رعجئخ ٕزا االسزجٞبُ ّٗشخ٘ ٍْل اىزجشع ىْب ثعْٞبد دً ٗثشاص إلخشاء ثعغ
اىفح٘طبد ٍِ أخو عَو ٕزا اىجحثٗ ،ىنٌ خضٝو اىشنشٍ ،ع رَْٞبرْب ىنٌ ثبىظحخ
ٗاىعبفٞخ(.عيَب ثأ ُ خَٞع اىَعيٍ٘بد اىز ٜسزقذٍٖب خاله ٕزا االسزجٞبُ سزنُ٘ سشٝخ ٗاُ
ٍِ سٞقً٘ ثعَيٞخ سحت اىذً ٗفحظٔ ٕ٘ فٍْ ٜزخظض ٗرحذ إششاف طج.)ٜ
المعلوماث الشخصَت
 -2انعمر

 -1االسم (اختياري)

 -3انجىس:

 ركش

 أَثى

 -4انتعهيم:

 األسبسً

 انثبَىي

 انجبيؼً

 -5انسكه:

 يذٌُخ

 يخٍى

 قشٌخ

أعراض اإلصابت بميكروب اتش بيهوري
 -6ما هي انعالماث انتي دعتك إلجراء اختبار اتش بيهوري ( أكثر مه إجابت يمكه أن تكون صحيحت)
َ ؼى

أ.ػسش انهضى
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 ال

ة .سشطبٌ انًؼذح

َ ؼى

 ال

ج .يشض اإلسجبع انًؼذي انًشٌئً

َ ؼى

 ال

د .انتبسٌخ انؼبئهً النتهبة انًؼذح

َ ؼى

 ال

هـ.انتهبة انًؼذح

َ ؼى

 ال

و.تقشحبد االثُى ػشش

َ ؼى

 ال

ص .تقشحبد يؼذٌخ

َ ؼى

 ال

ي.فقش دو دوٌ يؼشفخ انسجت

َ ؼى

 ال

تشخيص اإلصابت بميكروب اتش بيهوري

 -7كيف تم تحذيذ اإلصابت بميكروب اتش بيهوري ( اختيار إجابت واحذة فقط)
أ .ػًم يُظبس يغ فحص ٌىسٌبص انسشٌغ

َ ؼى

 ال

ة .ػًم يُظبس يغ اخز ػٍُخ يٍ األَسجخ

َ ؼى

 ال

ج .اختجبس ٌىسٌب انتُفس

َ ؼى

 ال

د .األيصبل ( األجسبو انًضبدح )

َ ؼى

 ال

هـ .اختجبس انجشاص انًستضذ

َ ؼى

 ال

و -نى ٌتى أي يًب سجق

َ ؼى

 ال
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انعالج

-8ما هي مذة عالجك مه ميكروب اتش بيهوري ( اختيار إجابت واحذة فقط)
أ.أسجىع واحذ فقط

َ ؼى

 ال

ة 01 .أٌبو

َ ؼى

 ال

ج.أسجىػبٌ

َ ؼى

 ال

د.أكثش يٍ أسجىػٍٍ

َ ؼى

 ال

 -9ما هي انخطوة انتانيت انتي تعتقذها بعذ فشم انعالج انسابق ( اختيار اجابت واحذة فقط)
أ.تكشاس انؼالج انثالثً

َ ؼى

 ال

ة.انؼالج انثالثً يغ تغٍٍش انًضبداد

َ ؼى

 ال

انحٍىٌخ
ج .انؼالج انشثبػً

َ ؼى

 ال

د .انًشاقجخ يٍ دوٌ ػالج

َ ؼى

 ال

هـ .انشجىع إنى طجٍت أيشاض انجهبص

َ ؼى

 ال

انهضًً
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طرق اوتشار انمرض
 -11ما هو أهم مصذر نمعهوماتك حول اتش بيهوري( اختيار إجابت واحذة فقط )
أ .انًجالد انطجٍخ

َ ؼى

 ال

ة .انُذواد انتً تشػبهب ششكخ أدوٌخ

َ ؼى

 ال

ج .انكتت انًذسسٍخ

َ ؼى

 ال

د .انًؤتًشاد

َ ؼى

 ال

هـ .انًىاقغ انًجبششح

َ ؼى

 ال

و -انحذٌث يغ األصذقبء

َ ؼى

 ال
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