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ABSTRACT



Helicobacter Pylori infection has been identified as an important risk factor for the

development of peptic ulcer disease (PUD) and gastric cancers. The purpose of this

study aimed to determine the prevalence of H. pylori infection and associated risk

fac tors in undergraduate students of col lege of medica l sc ience and facul ty of

Agriculture in University of Benin. Whole blood samples were randomly collected from

93 participants both male and female and analyzed using antibodies against H. pylori.

Participants' demographic and clinical information were obtained using a structured

questionnaire. The study results showed that out of 93 selected participants, 59

(63.9%) showed positive for Helicobacter Pylori antibodies, while 34(36.6.%) were

negative for Helicobacter antibodies. Popularity of Helicobacter Pylori infection was

f o u n d t o b e s l i g h t l y h i g h e r i n f ema l e p a r t i c i p a n t s c ompa r e d w i t h ma l e

part icipants . Based on age, the prevalence of Helicobacter Pylori infect ion was

significantly higher (P<0.05) in participants from 16 to 25 years old compared to other

age groups. Symptomatic participants primarily complained of heartburn, followed by

loss of appetite, abdominal pain, nausea, bloating and eventually vomiting. However,

none of them complained about vomiting blood. Identifiable risk factors associated with

infection include misuse of pain killers drugs, infected drinking water, living with

someone having the bacteria among others .The aim of this work was to generate

information focusing on the prevalence of Helicobacter pylori infection in study

participants. The information generated will help provide the public health intervention

needed to examine these issues and provide evidence-based prevention to students in

the College of Medical Sciences and the Faculty of Agriculture as well as the general

population of the University of Benin
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CHAPTER ONE



INTRODUCTION

1.0 BACKGROUND OF THE STUDY

Helicobacter Pylori (H. pylori), formerly known as Campylobacter pylori, is

Gram-negative, flagellated, spiral aerobic bacterium found in the stomach

with abundant urease production, which is associated with to some acute

upper gastrointestinal diseases manifesting as indigestion. It is the first

officially recognized bacterial carcinogen and one of the most effective

human pathogens, causally linked to gastritis and gastritis-related diseases,

gast r ic ulcer disease , gast r ic adenocarc inoma and pr imary gast r ic

lymphoma. Previous research has shown that H. Pylor i is present in

pat ients with chronic gastr i t i s and duodenal ulcers , condit ions not

previously thought to have a bacterial cause . H. pylori has been identified

as an important risk factor for the development of peptic ulcer disease

(PUD) and is perhaps the most important cause of recurrence in people

who have previously been treated for ulcer disease. duodenal stomach.

According to (Nwodo et al.,2009) H. pylori infection can lead to acute

gastritis (abdominal pain, nausea, and vomiting) within two weeks of

infection. Many patients infected with this organism have recurrent

abdominal symptoms (non-ulcer dyspepsia) without ulceration. Duodenal

inflammation (inflammation of the duodenum) also commonly occurs, as

does peptic ulcer disease(Tijjani and Umar, 2008)

These are ulcers that develop in the lining of the stomach, lower esophagus,

or duodenum:gastric ulcer, esophageal ulcer and duodenal ulcer. Common



risk factors for peptic ulcer disease include:Helicobacter Pylor i infection

and nonsteroidal anti-inflammatory drugs (NSAIDs). Less common risk

factors include alcohol, smoking, cocaine, serious illnesses, autoimmune

problems, radiation therapy, and Crohn's disease, among others. In addition,

peptic ulcer disease is one of the most common human diseases, affecting

approximately 50% of the world's population (Higuera, 2015)

The most common symptom of peptic ulcer disease is severe abdominal

pain that extends from the navel to the chest and can range from mild to

severe. Other symptoms include: changes in appetite, nausea, bloody or

da r k s t o o l s (me l a en a ) , i n d i g e s t i o n , vom i t i n g and we i g h t l o s s .

Complications of peptic ulcer disease include bleeding, perforation, gastric

tube blockage, and stomach cancer. Older adults are at higher risk of

developing peptic ulcer disease due to taking high-risk medicat ions,

including antiplatelet drugs, warfarin, selective serotonin, proton pump

inhibitors, and bisphosphonates (Bastos et al., 2013)

The prevalence of H. pylori infection varies between and within countries

depending on the age, race, ethnicity, and geographic region of the

population. The infection is commonly acquired in childhood in most

countries. Infection rates in children are higher in developing countries than

in industrial ized countries, possibly due to poor sanitation, possibly

combined with less use of antibiotics for unrelated illnesses. H. pylori

infection is common worldwide, with prevalence rates ranging from 30 to

40% in the United States, 80 to 90% in South America, and 70 to 90% in

Africa. It is more common in developing countries and its prevalence



increases with age from 20% in adolescents to 50 to 60% of subjects in the

6th and 7th decades of life. In highly endemic areas such as Nigeria, it is

best to determine the true prevalence of Helicobacter Pylori infection using

biopsy-based methods, but for the purposes of epidemiological

investigations, screening can be performed. Quickly and easily screen H.

pylori infection using this method. serological tests, although their ability to

distinguish between past and present infections is low.

According to (Fashner and Gitu, 2015) urea breath testing and stool antigen

testing are most accurate in identifying Helicobacter Pylori infection and

can be used to confirm recovery. Additionally, the patient's serum may also

be tested for the presence of anti-H. pylori antibodies.

More than 50% of the world's population, especially children and

adolescents, harbor H. pylori in the upper digestive tract. . Infection is more

widespread in developing countries. However, the level of awareness about

this bacteria, the causative agent of gastric ulcer disease, appears to be

very low among the student population.

Early detection of H.pylori infection can prevent peptic ulcer disease and its

complications. However, the prevalence of H. pylori infection among students of

college of medical science and faculty of Agriculture remains unknown.

Furthermore, it is necessary to identify factors that may make youth in this setting

susceptible to H. pylori infection.



1.1 AIM OF THE STUDY

This study aims to assess the prevalence, determinants and knowledge of

Helicobacter pylori infection among the students of college of Basic medical

science and faculty of Agriculture of the University of Benin.

.



CHAPTER TWO

LITERATURE REVIEW

2.0 Helicobacter pylori

Helicobacter pylori (H.Pylori) belongs to the Helicobacteraceae family. It is a Pathogenic,

gram-negative, transmissible spiral-shaped bacteria are considered Food contaminants

are digested instead of being actual invaders of the stomachmucosa (Samina et

al.,2020 ).

H. pylori is one of the most common pathogens in the world. It invades about 60% of

the area world population, causes gastritis and peptic ulcers and is closely related

toga s t r i c adenoca r c inoma and lymphoma . Howeve r , mos t ind i v idua l s neve r

developclinical disease. Thirteen years after Marshall and colleagues cultured H. pylori

Warren, we still don't know its primary mode of transmission. Childhood symbolizes

Infection occurs mainly in the third world, but infection is rare in children in the

developed world. Possible routes of infection include the oral-oral or fecal-oral

route,Iatrogenic spread due to inadvertent use of non-sterile pH probes and endoscopes,

and vector spread by flies. Evidence supporting each route of transmission is provided,

but there is no main routes. The only significant source of infection appears to be

humans themselves. This organism has been found in some domestic and domestic

cats primates are not humans, but opportunities for humans to interact with them are

rare,making infection from this source unlikely. This organization doestends to become

coccoid. This may represent a form of continuity in it H. pylori can survive in the

environment, but it remains to be proven that it can survive return to copy form. (David

et at. 2019)



2.1 HISTORY OF H.PYLORI

In 1979, Robin Warren, a pathologist in Perth, Western Australia, began to discover that

stomach biopsies sent for histological analysis often contained curved bacteria. These

microorganisms are found in the mucus layer covering the tissues, but not in the gastric

mucosa (Marshall et al., 1989). According to Warren, similar species were described by

European pathologists in the late 19th century but were eventually forgotten because

they could not be isolated.Barry Marshall, a young internist, was fascinated by Warren's

observations and the two worked together to try to separate the organisms from the

biopsy tissues. The researchers used techniques to isolate Campylobacter species,

which required inoculating biopsy samples into selective media and culturing under

microaerobic conditions. Bacteria have a curved gram-negative rod shape. Plates with

no apparent growth were discarded after three days because most Campylobacter

grows in this medium within 48 hours. The first cultures from about 30 patients all

tested negative, but coincidentally, a culture was grown over five days over the Easter

holiday and colonies were detected. Subsequently, 11 patients had their respective

bacteria isolated, described, and identified as Campylobacter pyloridis (later known as



Helicobacter pylori). Researchers around the world quickly confirmed the presence of

these organisms in the stomach lining after this article was published. By 1984, it

became clear that H. pylor i infect ion was close ly linked to the development of

inflammation of the gastric mucosa (chronic superficial gastritis), especially in cases of

cellular infiltration. polymorphonuclear cells (chronic active gastritis). A growing body of

research shows that once infected, H. pylori persists, often for life, unless treated with

antibiotics.In 1994, a consensus meeting organized by the National Institutes of Health

conc luded tha t H. pylor i cont r ibu tes s ign if ican t ly to pept ic ulcer di sease and

recommended treating people infected with ulcers to eliminate the bacteria. this object.

Gastric adenocarcinoma, the most common type of stomach cancer in the world, is

associated with chronic gastritis, but the cause of chronic gastritis was not recognized..

The World Health Organization's International Agency for Research on Cancer reviewed

evidence that H. pylori causes cancer in humans in 1994.

2.2 EPIDEMIOLOGY OF H. PYLORI

H. pylori is found in the human stomach (and is often isolated from non-human

primates) in all regions of the world. In developing countr ies, 70 to 90% of the

population carries the H. pylori bacteria. Almost all get sick before the age of ten. In

developed countr ies, infection rates are low, ranging from 25 to 50%. Data from

developed countries also show that most infections occur during childhood. Consistent

with this model, there is ample evidence that changes associated with industr ial

development have reduced the incidence of H. pylori infection. Thus, in the era of

“emerging” bacteria, H.pylori has moved from a distribution that was thought to be

nearly ubiquitous hundreds of years ago to a current situation where it is present in less

than 10% of children. in developing countries are infected. I went into hiding." Most

studies show that men and women are infected about equally, but at least one study

shows that male gender is a major risk factor for infection rates , despite economic

progress . However , high infect ion rates pers is t among some ethnic minori t ies .



Interestingly, a recent study by (Malaty et al., 1999) has shown that children of matched

socioeconomic classes but of different racial backgrounds acquire and lose infections

consistently. different ways. In his 12-year follow-up serological study (Malaty et al., 1999), he

found that the infection rate was four times higher in African American children than in white

children. The 12-year rate of loss due to infection was significantly higher in white children

(50%) than in African Americans (4%), the latter group remaining infected or reinfected.

Additional indirect evidence for spontaneous clearance of infection in children comes from a

recent seroprevalence study of 365 primary school children aged 4 to 7 years from a low-income

area on the border of the United States and Mexico. It is The study showed a gradual decline in

H. pylori infection rates from 36% in 4-year-olds to 24% in 5-year-olds, 20% in 6-year-olds and

14% in 7-year-olds. The study authors concluded that the downward trend in prevalence seen in

these children suggests that transient infections may be common among young children.

2.3 BASIC MORPHOLOGY OF H. PYLORI

Helicobacter pylori is a gram-negative, highly motile, microaerobic, spiral-shaped

bacterium belonging to the class Proteobacteria epsilon. The natural habitat of this

pathogen is the human gastric mucosa, and infection in humans results in persistent

gastritis, which can progress to peptic ulcer disease and adenocarcinoma. Therefore,

many factors determine the type and severity of the disease, e.g., the state of the host's

immune sy s t em, the pa t hogen i c i t y of H. py l or i s t r a i ns , and the pr e s ence of

environmental factors (diet, stress, hygiene level or presence of co-infections). Among

them, the spiral shape of the cel ls is an important feature necessary for cel ls to

effectively reach and colonize gastric mucus. Mutants exhibiting a rod phenotype have

impaired gastric migration and motility. In H. pylori, maintenance of cell shape is

apparently controlled by at least two independent mechanisms operating at two levels:

peptidases influence cell shape by inducing peptidoglycan relaxation, and four so-called



coiled-coil-rich proteins (Ccrps) represent elements of the cytoskeleton that most likely

influence cell shape by how to create an intracellular scaffold. Unlike many other

bacteria, the cell morphology of H. pylori is not affected by the actin-like protein, MreB.

Additionally, a bactofi l in homologue has been identified, which is thought to be

important for maintaining the character ist ic spiral cell shape. Infect ion in mice

demonstrated that bactofilin-deficient mutants of H. pylori were strongly defeated by

wild-type bacteria, identifying H. pylori bactofilin as an important pathogenic factor.

However, like all bactofilins studied to date, H. pylori bactofilin does not appear to be

essential for bacterial survival, suggesting that the cell has other proteins that have

redundant functions or that these proteins are involved in nonessential processes.



However, it remains unclear whether the unique bactofilin of H. pylori actually exhibits

the biochemical properties of bactofilin and forms a cytoskeleton in this bacterium, and

if so, what the putative cytoskeleton is. How is this related to spiral cell shape? We

Fig 2.3 Diagrammatic expression of Helicobacter pylori

(Cheng et al 2015)



therefore sought to characterize the biochemical properties of the unique bactofilin

HP1542 in vitro and study its localization in vivo. Our results thus provide the first

insights into the assembly and localization properties of HP1542 and may thus serve

as a starting point for the study of the cell physiology of bactofi l in in organisms.

causing this disease as well as designing target ing molecules. (hultrup. , 2019)

With the exception of the human stomach, there appears to be no significant reservoir

of H. pylori. Although other animals harbor organisms similar to Helicobacter pylori, no

animal species, with the exception of non-human primates and possibly cats under

certain circumstances, harbor H. pylori . So the main problem with the infection lies in

how H. pylori is transmitted from one person's stomach to another. Although there are

no specific risks associated with handling this bacterium, laboratory personnel should

exercise general precautions when handling clinical samples, remembering that H.

pylori is a human pathogen. Perhaps most important is fecal-oral transmission.

Although H. pylor i has been isolated from the stool of infants infected with the

pathogen, isolation in stool is rare. This may indicate that hair loss is sporadic. Water

contaminated with feces is a potential source of infection, but no microorganisms have

yet been isolated from the water. Transmission through food cannot be demonstrated.

Finally, mouth-to-mouth transmission has been documented in African women who fed

their infants pre-chewed foods. No link has been established between the infection and

sexually transmitted diseases. So it's unusual for this to happen. H. pylori infection

fection due to inhalation of vomit is also possible but has not been reported.

2 3.1 COCCOID FORM

The transformation of H.pylori from a culturable spiral to a non-culturable spherical

form occurs when exposed to adverse conditions such as lack of nutrients (Enroth et al.,

1996), incubation time prolonged in vitro, presence of low or high temperatures (Nilsso

et al., 2002), incubation at alkaline pH, nutrients Significant change in culture medium



from rich medium to pure water, incubation in the presence or absence of CO2, or in

contact with antibacterial compounds (e.g., antibacterial compounds). Antibiotics,

proton pump inhibitors (PPIs) and compounds secreted by bacteria of the genera

Lactobacillus and Streptococcus (Khosravi et al. , 2014). Spherical morphologies are

commonly observed in laboratory studies of H. pylori, but the presence of these

morphologies has been reported in many cases in vivo (Balakrishna et al . 2013).

Although the spherical form is less pathogenic than the spiral form, it can produce

urease, adhere to epithelial cells and cause gastritis. Studies on mice have shown that

coccoids can spread in the body and cause full-blown disease. But most often near the

stomach, a sphere appears next to the whorl. It is also reported to colonize only

spherically in the gastric mucosa. Patients with gastric adenocarcinoma have more

spherical forms of H. pylori than those with gastric ulcers, suggesting that these forms

may be involved in carcinogenesis/progression. This is consistent with the observations

of (Loke et al . , 2019) , who showed a high proport ion of prote ins invo lved in

carcinogenesis in spherical Helicobacter in vitro. pylori occurs. In addition to the

stomach, the oral cavity is also a potential place for this bacteria. H.pylori exists mainly

in spherical form. There are also reports on the joint viability of individual and spherical

helices. The morphology of oral Helicobacter is said to be;H. pylori corresponds to the

conditions prevailing in this environment and the presence of physiological flora

colonizing this area in the gastric mucosa.

2.3.2 ROD FORM

An alternative phenotype to spirals and spheres is the rod morphology (Fernandes et al.

2017). Little is known about the environmental conditions that stimulate the transition

to the rod form, although it has been observed that in H. pylori: About 10-15% of cells

become rod-shaped cells. During high-speed in vitro culture, the number of rods

increased, with an inverse correlation observed in the number of spirals. The drastic



change in culture medium from nutrient-rich medium to pure water/brine medium

contributes to the transition to spherical form of H. pylori (Sherin et al. 2003). A

contrasting observation was made by (Fernandes et al., 2017) who, through prolonged

acclimation of H. pylori to incubation in purified water, increased the isolation time of H.

pylori with can be cultured. On microscopic examination, it was found that the adapted

shape was mainly rod-shaped cells and the presence of individual cells with a very

elongated shape (filamentous cells). These results are consistent with the hypothesis

of a potential role of water as a source of Helicobacter pylori transmission (Bury-Mone

et al. 2006).

2.3.3 FILAMENTOUS FORM

Another morphological pattern shown by Helicobacter pylori is the filamentous and

elongated phenotype (Chaput et al . 2016). Normally, fi lamentation contributes to

increased adhesion to mucosal surfaces, promoting slow, ligand-dependent absorption

of filamentous bacteria within eukaryotic (invasive) cells and by multiplies cell length,

this process also helps avoid phagocytosis (Yang et al. 2016). It has been suggested

that the filament may play a protective role against the effects of genotoxic antibiotics.

Multinucleated filaments increase the chances of repairing damaged genetic material,

and dur ing mutat ion accumulat ion, the promote recombinat ion and select ion

for beneficial traits. In the case transmission of pylori, filamentation is triggered,

among other things, by exposure to azithromycin or by incubation in a hyperosmotic

medium (Takeuchi et al. 2006). The presence of individual filamentous cells was also

observed dur ing incubat ion in a CO2-free aerobic atmosphere and in adapted

Helicobacter pylor i strains incubated in purified water. There was also a case where

filamentous Helicobacter pylori bacteria were isolated from a stomach biopsy. The

function of Helicobacter pylori elongating cells remains unknown, while it appears that

unlike other bacteria, the filament does not participate in host colonization. The motility



and invasion capacity of C57/BL6J mice has been shown to be reduced in filamentous

Helicobacter pylor i. However, they are believed to play a role in antibiotic resistance

because the presence of these forms leads to a strong increase in the MBC value of

amoxicillin, i.e. 0.06 compared to 32 µg/ml. Therefore, filamentation may be considered

a protective mechanism against the antibacterial effect of this antibiotic against

Helicobacter pylori. Based on some of these reports (filament induction by aerobic

and hyperosmotic conditions (Gancz et al., 2008), it appears that filamentous forms of

Helicobacter pylori may be more important in survival/ transmission of these bacteria

to the external environment.human body.

2.4 TRANSMISSION OF H.PYLORI

With the exception of the human stomach, there appears to be no significant reservoir

of H. pylori. Although other animals harbor organisms similar to Helicobacter pylori, no

animal species, with the exception of non-human primates and possibly cats in certain

cases, harbor H.pylori . So the main problem with the infection lies in how H. pylori is

transmitted from one person's stomach to another. Some main routes have been

described.

2.4.1 Oral-Oral transmission

No major route of H.pylori infection has been identified. Possibilities include oral-oral,

fecal-oral, physician-borne, and vector-borne transmission. The advantages of each side

depend on local factors. The data supporting word of mouth comes from a variety of

observations. H. pylori is rarely cultured from the mouth. Transient invasion of the

mouth can easily occur in people with free reflux or in people who have just had an

endoscope inserted. Claims regarding the oral reservoir of H.pylori based on the rapid

urease test should be viewed with caution because of the possibility that other urease-

containing organisms are present in the oral cavity. Many researchers have detected

Helicobacter pylori by polymerase chain reaction (PCR), with results ranging from high



rates of bacterial infection to no rates of infection. The PCR method used in one study

was only able to detect H. pylori DNA on the dentures of one patient in one group, while

H. pylori was detectable in the stomach in 54% of the patients treated. study.

Although there may be differences due to local factors, methodological differences

probably explain most of the differences. Primer selection and careful optimization of

conditions are clearly necessary to maximize PCR sensitivity and specificity.

Unfortunately, confirmation of specificity is rarely reported, but when it is, the data are

more likely to be reliable. It is recommended to use H. pylori-specific 16S ribosomal

RNA sequences or to bind specific virulence factors to unique DNA sequences. The use

of urease-based probes can lead to problems of low specificity because the gene or its

homologs are quite common in different bacteria. Only one of the studies claiming

successful identification confirmed the observations by Southern blot analysis using a

carefully validated chromosomal DNA probe. The same group was able to isolate H.

pylori from the saliva of 1 of 9 subjects. The use of PCR techniques to detect H. pylori in

the oral cavity has given rise to many assertions and refutations.

Indirect evidence supporting oral transmission comes from studies showing that

gastroenterologists have higher rates of H.pylori infection than age-matched controls:

52% versus 21%, respectively. The difference was more evident in older

gastroenterologists who did not wear gloves during their early years of practice.

Endoscopy nurses and general practitioners were comparable to blood donor controls.

In another study, nurses also had increased incidence at each time period examined.

Overall, 39% of nurses tested positive, compared with 26% of the blood donor control

group. In the youngest group, 20 to 34 years old, 25% of nurses tested positive

compared with 13% in the control group; In the older group, >50 years old, 71% of

nurses and 40% of controls tested positive. Presumably, they are more likely to be

exposed to vomit, feces, and nasogastric tubes than dentists. In contrast, dental



workers known to have a high incidence of oral aerosol infections did not have an

increased incidence. It has been suggested that vomiting mucus as a child contributes

to the spread of H. pylori; however, the acquisition phase is mainly during childhood,

which is rarely the case in developed countries. This can be important in daycare, but it

is probably rare for adults to become infected in this way.

2.4.2 fecal-oral route

The possibility of fecal-oral transmission remains of great concern, but there is little

data to support this concept (Thomas et al.,2019), reported isolation of H. pylori from 9

of 27 children aged 3 to 27 months in The Gambia. They used similar techniques to

detect fecal shedding of Helicobacter pylori in adults with dyspepsia in the UK. In 12 of

25 patients with Helicobacter pylori gastric infection proven by endoscopy or I4C breath

testing, they were able to isolate H. pylori colonies from the stool. They were then

phenotypically identified as Helicobacter pylori and genotyped by PCR. Interestingly, the

investigators found that they could still find Helicobacter pylori in stool, even after

eliminating the stomach bacteria. This raises the question: If the current hypothesis is

correct, where else is H. pylori found, other than in a stomach-like mucosa? Additionally,

(Thomas et al., 2017). It is possible that another type of Helicobacter with colon tissue

tropism similar to Helicobacter cinaedi may have been found. Few other studies have

been published attempting to demonstrate fecal shedding of H. pylori, and none have

been successful. So either this area was carefully avoided or it was technically very

difficult. The first issue may actually be one that is supported by observations (Fox et

al., 2016). in mink. This group may show increased excretion of Helicobacter mustelae

in the feces at times when ferrets are achlorhydric, in response to Helicobacter

mustelae itself, or when gastric pH is neutralized by omeprazole. This raises an

interesting question about the tendency of some Helicobacter species to reduce acid



secretion. Indeed, achlorhydria caused by H. pylori in humans occurs after the onset of

infection and is too late to be considered a colonizing factor. However, this achlorhydria

may be a factor that promotes H. pylori excretion. Some Gambian children who are

cultured for H.pylorimay have gastric acid deficiency for a number of reasons,

including malnutrition and/or Helicobacter pylori-associated gastric acid deficiency.

However, this possibility has not been tested. Adults with indigestion in the UK are

unlikely to be acid deficient. Another factor that may reduce the ability to detect H. pylori

in stool is the presence of bile salts. They have been shown to inhibit the growth of H.

pylori in culture, and after partial gastrectomy, the incidence of H. pylori decreased. This

is thought to be secondary to reflux of bile into the remaining portion of the stomach,

which is capable of destroying the Helicobacter pylori bacteria.

The indirect detection of H. pylori in stool by different researchers has been disturbing

due to the presence of Taq polymerase inhibitors in the stool. Recent studies by

(Monteiro et al., 2019). suggests that there are acidic polysaccharides in the stool that

inhibit the reaction. (Li et al., 2018). developed a PCR method that produced a large

number of positive H. pylori DNA results in saliva, which correlated well with gastric

biopsy data. However, their success with stool is very limited. Special attention to DNA

preparation appears to be essential. The question not yet answered by PCR concerns

the form of Helicobacter pylori DNA found: is it DNA from replicative form, from dead

bacteria, or from coccoid form? H. pylori exists in at least two forms. When initially

isolated, it is present in a spirally replicating form, but if left for several days or deprived

of nitrogen and carbon, it returns to its coccoid form. This form can also be caused in

vivo by the use of antibiotics or omeprazole, or it may occur spontaneously in cultures

that have expired over time. It is possible that the coccoid form of H. pylori is also a

viable form. Evidence for this hypothesis has accumulated to the extent that it may have

flagella; its evolution toward the coccoid form has been linked to the appearance of new



proteins and the loss of others. This demonstrates that it is a programmed response

and not simply regenerative. This reaction is comparable to that observed in spore-

forming bacteria. Coccoid H.pylori contains chromosomal DNA and polyphosphates,

and its oxidative enzymes remain active for long periods of time. It induces similar

cytoskeletal changes in 3D helical-associated AGS cells, but its binding to cells and cell

matrices is less efficient than that of the replicative form .

The main question is whether the H. pylori coccoid can return to its spiral shape. Initial

data in animals are controversial (Eaton et al., 2013). Reversal could not be shown in

gnotobiotic pigs when cultured at 16 days of age, but there is evidence that H. pylori

can recur when inoculated to mice. Coccoid forms administered to BALB/c mice

paralleled the replicate forms. Mice received 2 to 5 An intermediate situation has been

reported in which coccoid forms can invade the mucosa and cause inflammation, but

the replicative form cannot be recovered. The ability of H. pylori to exist in the air is very

limited. (Gtubel et al., 2016). could not overcome the laboratory-adapted strain after 12

h of exposure to air. It has been reported that the replicative form can be recovered in

river water after 10 days at 4°C. 35 However, because reversibility cannot be easily

demonstrated, the notion that the coccoid form is environmentally persistent remains a

tantalizing possibility. (Hopkins et al., 2003). in a large-scale epidemiological study

conducted in Chile, it was possible to show a statistical association between an

increased risk of H. pylori infection and the consumption of raw vegetables. However,

the sample size of those avoiding raw vegetables was small, and if this group avoids

eating raw vegetables regularly, this raises questions about other concomitant hygiene

practices that may reduce the incidence of Helicobacter pylori infection. The use of

untreated wastewater as fertilizer for vegetables, especially if the coccoid form of

Helicobacter pylori is reversible, is potentially dangerous. Several researchers have

attempted to detect H. pylori in water sources, directly and indirectly. An



epidemiological study of water supplies in different municipalities of Lima, Petu, was

carried out to analyze the risk associated with H. pylori infection. Clearly, there is a

higher risk of infection in people who use external faucets rather than internal plumbing,

regardless of their economic status. Another small group with high incomes and access

to community well water through internal plumbing systems had very low disease rates.

Subsequent evaluation of Lima water samples by PCR showed that half of the samples

contained H. pylori DNA. No data are provided on whether the DNA is found in intact

organisms or in the form of cocci or bacil l i. Samples from community wells were

negative. Indirect comparisons of Helicobacter pylori infection with hepatitis A have

produced conflicting data.

A study conducted in China shows the difference between the two infections. H.pylori is

common before age 10, while hepatitis A is rare because children only drink boiled

water. This is powerful implying an alternative source of H. pylori for this population's

water supply. Data reported by (Drum et al., 2017). showed that parents and siblings of

first-born children infected with H. pylori, as measured by the presence of antibodies,

had much higher rates of infection than those whose first-born children were negative.

This is often interpreted to mean there is spread within the family. However, no isolates

were identified and classified; thus there is an alternative explanation of the common

source in the local environment. Transmission within the family has been examined

using molecular techniques, where an identical isolate has been shown to spread both

vertically and horizontally.4D However, within the same family, unrelated isolates were

also identified. Thus, there is evidence of person-to-person transmission, but the sharp

decline in the incidence of Helicobacter pylori infection since World War II is best

explained by changes in health status. For example, outdoor (private) toilets were

largely replaced by ceramic bowls in the 1950s in the United States. In contrast,

interpersonal activities do not appear to change significantly over time, making oral



transmission less likely.

2.4.3 Iatrogenic Spread

Various procedures have been clearly associated with H. pylori transmission. A

significant outbreak, in retrospect, of Helicobacter pylori infection, was reported by

(Ramsey et al., 1999). right before H. pylori has been described. In this study of gastric

secretions, a pH meter was used consecut ively in volunteers, 17 of 34 of whom

became chlorine deficient and developed acute gastritis. (Graham et al., 2003). reported

details of another volunteer's endoscopic infection and again showed gastric acid

deficiency and gastritis, the former of which resolved spontaneously. As mentioned

earlier, 3 of the people who were treated for H. pylori was later found to have been

reinfected during endoscopy. One can only guess at the organism's dose and the form

in which it was transmitted, but the dose is probably very small. Data show that the risk

of endoscopic infection is very low in instruments that are mechanically cleaned and

then laundered.

2.4.4 Vectors

Recent data shows that domestic cats can carry the bacteria Helicobacter pylori. This

study was based on the unexpected discovery that a commerc ia l suppl ier was

supplying cats to shelters with H. pylori. Domestic cats have been shown to carry

Gastospirillum-like organisms, some of which are Helicobacter felis and others probably

Helicobacter heilmannii. There are currently no large-scale epidemiological data on cats

in community settings and on the existence or absence of significant colonization of

cat populations. For now, the risk appears low. Non-human primates have been shown

to be colonized by Helicobacter pylori-like organisms. However, colonizing the stomach

of nonhuman primates with human-derived H. pylori can be difficult, revealing subtle

differences. However, the limited interaction between humans and non-human primates



makes them a reservoir for Helicobacter pylori in humans. It has recently been shown

that house flies are capable of mechanically transmitting the bacterium Helicobacter

pylori. The ability of flies to transmit intestinal diseases has been known for decades. A

recent study in Myanmar illustrated surprising rates of fly contamination, with over 70

fecal coliform species, 50 Salmonella species, and lower carrier rates of V cholerae and

Shigella. (Grubel et al.34 fed newly hatched flies on plates of actively growing H. pylori

for 6 hours. H. pylori plates were removed and replaced with new, sterile plates every 6

hours and flies were sampled to test for the presence of H. pylori. The organism can

be recovered from the external surface of the fly for up to 12 hours, but recovered from

the gut and feces for up to 12 hours.

Fig 2. 3 Diagram showing process of H. Pylori transmission process

(Smith et al., 2019)



2.5 GASTRIC ULCER AND GASTRIC CANCERS

H. pylori infection is one of the most common infections in humans that can progress

to stomach cancer. This bacterium causes gastric cancer through its specific virulence

factors such as genes related to cytotoxin A, vacuolar toxin A and outer membrane

proteins.

Cytotoxin-associated factor (CagA) and vacuolar toxin-associated factor (VacA) are H.

pylori strain-specific, predominantly virulence factors associated with an increased risk

of developing carcinoma stomach. The CagA protein is a 120–140 kDa protein that is

translocated into host cells by the cag type IV secretion system, following H fixation.

pylori and thus alter cell signaling mechanisms in gastric cells. The VacA protein is a

cytotoxin produced by bacteria and causes vacuolization of epithelial cells. This gene is

present in all strains but shows different variations in vacuolization activity. This aspect

is characteristic of variations in the structure of the vacA gene in three regions: signal

chain region (region s) (s1 or s2), middle region (region m) (m1 or m2) and middle

region (region i) (i1, i2 or i3). These two virulence factors and their polymorphisms have

been taken into account in many studies. Research (Matos et al., 2013) summarized the

possible association between these genotypes and the risk of developing different

gastric phenotypes. Scientists reviewed 44 studies, all of which had a case-control

(n=13) or cross -sect ional (n=31) des ign , inc lud ing a tota l of 17,374 pat ients :

107 in the dysplasia group, 4994 in the gastric ulcer group, 5564 in the gastritis group

and 6709 in the gastric cancer group. They confirmed an increased risk of gastric

cancer in patients infected with H. pylori CagA+ strains and infected with VacA s1 and

m1 strains. (Pandey et al., 2014) examined the comparative study of H. pylori and the

possible influence of oncogenic CagA+ strains in the progression of gastric cancer. But

not all H. pylori strains cause disease. Virulence is mainly determined by the cagA gene



and these strains are strongly associated with gastric cancer. They discuss the link

between stomach cancer and stimulants such as tobacco and alcohol. According to

their research, the number of H. pylori is found to be higher in precancerous and

cancerous gastric lesions and is associated with smoking. This is because the infection

is transmitted orally.

After entering gastric epithelial cells, unphosphorylated CagA interacts with E-cadherin

(epithelial cadherin), leading to dissociation of the E-cadherin and β-catenin complex

and accumulation of β-catenin in the cytoplasm and nucleus. Cadherins are proteins

involved in selective adhesion between tissue cells. β-Catenin binding to α-catenin

connects cadherins to actin filaments at the adhesion junction. The β-catenin/Tcf (T-

cell factor) complex activates the expression of genes encoding cyclin D1 and c-Myc

leading to abnormal cell proliferation. Unphosphorylated CagA also interacts with SOS

(Son of Sevenless) binding to Grb-2 (growth factor receptor-associated protein 2), a

guanine nucleotide exchange factor, and activates the Ras/MEK pathway /ERK leads to

cell proliferation.

Fig 2.5 Mechnism of H. Pylori pathogenesis

(Cheng et al 2015)



2.6 RISK FACTORS OF H.PYLORI

The exac t mechan i sm o f H. py lo r i in fec t ion is cu r ren t l y unknown; however ,

socioeconomic and environmental factors are known to play an important role. H. pylori

infection occurs in childhood and occurs silently over many years; Only 30% of people

develop signs and symptoms of gastritis. Transmission occurs by oral-oral, fecal-oral

and gastro-oral routes. For example, mother-to-child transmission occurs if the mother's

saliva is contaminated or due to poor hand hygiene. Pathogens are transmitted through

direct routes such as kissing or sharing utensils or by indirect routes such as drinking

water, air, animals, flies and food. The presence of H. pylori infection promotes the

transmission of contaminants in the stool in a young population hospitalized during a

gastroenteritis epidemic. Similarly, in frozen foods, pathogens can survive for a short

time and be a source of infection. In addition, it is also related to eating habits, including

milk, meat and vegetables. An Indian study found that the disease is more common in

lower socioeconomic groups. Consuming unfiltered water, tobacco, and meat are risk

factors for developing H. pylori. Additionally, drinking unboiled water in restaurants in

urban areas inc rea ses the sp read of pa thogens . Pa thogen co lon i za t i on and

transmission increase in crowded living conditions, with the use of non-steroidal anti-

inflammatory drugs, in blood type O, with obesity and a family history of stomach

di sease . Consumpt ion of fr i ed foods is pos i t i ve l y co r re lated with in fec t ion .

Antibiotic resistance is another factor that contributes to H. pylori, because antibiotic

resistance is the main cause of failure to completely eliminate H. pylori. In some cases,

patients will undergo 14 days of treatment with four drugs and then have the infection

relapse or develop complications from Helicobacter pylori infection. The main cause of

antibiotic resistance is the overuse of antibiotics; Metronidazole has the highest

resistance rate and is widely used in most countries to treat gastrointestinal diseases.

The global emergence of antibiotic-resistant bacteria, which threatens the effectiveness

of antibiotics, is a major cause of increasing rates of bacterial infections, including H.



pylori infections. who have transformed medicine and saved countless lives. The main

cause of antibiotic resistance is the overuse or misuse of antibiotics because many

people mistakenly believe that antibiotics can cure all diseases. This causes people to

view antibiotics as a panacea and regularly consult their doctors, even for viral diseases.

This combined with improper use of antibiotics leads to drug resistance. In addition,

improper antibiotic prescribing also contributes to antibiotic resistance. Research

shows that in 30 to 50% of cases, the indication for treatment, antibiotic choice, and

duration of antibiotic treatment are incorrect. In many countries, antibiotics are

available without a prescription; This ease of obtaining antibiotics also contributes to

the problem. Lack of regulation and easy availability of many cheap antibiotics in the

market as well as onl ine lead to overuse and misuse of ant ibiot ics . Final ly, the

pharmaceutica l industry lacks new drug development due to reduced financial

incentives and onerous regulatory requirements. contr ibut ing to the antibiot ic

resistance crisis. New research policies and coordinated efforts to control antibiotic

re s i s tance are urgent l y needed . Th i s wi l l he lp ki l l d i sease -caus ing bacter i a .

The lifetime risk of developing ulcer disease is 10-20%, the risk of distal gastric cancer

is 1-2%, and the risk of mucosa-associated lymphoid tissue (MALT) lymphoma is <0

.1% in patients positive for Helicobacter pylori. Gastric and duodenal ulcers are closely

assoc iated with th i s pathogen. Dur ing the f i r s t decade after the discovery of

Helicobacter pylori, it was discovered that 95% of duodenal ulcers and 85% of gastric

cancers were caused by Helicobacter pylori. The development of peptic ulcer disease

(PUD) is often caused by the use of H. pylori and nonsteroidal anti-inflammatory drugs

(NSAIDs); however, any individual using NSAIDs and infected with Helicobacter pylori

did not develop PUD. Patients with duodenal ulcers often complain of abdominal pain

two to three hours after eating on an empty stomach or stomach pain at night, while

patients with gastric ulcers complain of nausea, vomiting, weight loss, and abdominal

pain. after meal. Complications of PUD are bleeding, perforation, penetration, gastric



tube obstruction, and gastric malignancy (adenocarcinoma and MALT). Bleeding is the

most common complication of PUD, and nearly 40% to 60% of upper gastrointestinal

bleeding is caused by PUD. Regarding stomach cancer, As the fifth most common

cancer and third leading cause of death worldwide, H. pylori is a major risk factor for its

development. Precancerous lesions are often caused by H.pylori infect ion with

transformation of normal mucosa to non-atrophic gastritis, which can lead to atrophic

gastritis and intestinal metaplasia.

All these complications of H. pylori is thought to be due to the severity of gastritis,

which is determined by a number of host and bacterial factors. The cytotoxin A

pathogenicity island-associated gene (cag PAI) is a determinant of H. pylori-specific

virulence. It is a 42 kb insertion element consisting of 32 genes encoding the type 4

bacterial secretion system. The cag A pathogenicity island is present in 60–70% of H.

pylori and almost 100% of East Asian H. pylori strains. The presence of cag PAI is

associated with more severe gastritis, peptic ulcer disease, atrophic gastritis, and

gastric cancer. Among host factors, evidence emphasizes acid production induced by

H. pylori. Increased acid production limits H.pylori gastritis in the antrum, increasing

the risk of duodenal ulcers, while reducing acid secretion promotes more proximal

inflammation, thereby promoting the risk of atrophic gastritis and gastric ulcers.

stomach and stomach cancer.

Although the global incidence of peptic ulcer disease (PUD) is decreasing, PUD remains

one of the most common upper gastrointestinal diseases worldwide due to H. pylori

infection and increased use of antibacterial drugs. nonsteroidal inflammation. In Korea,

the rate of H. pylori infection is also decreasing but is still the leading cause of PUD.

The consequences of H.pylori infection are due to an imbalance between bacterial

virulence factors, host factors and environmental influences.

2.7 SYMPTOMS OF H.PYLORI



Most people with chronic gastritis or duodenitis caused by H. pylori have no symptoms.

However, about 5 to 10 percent of people develop more serious problems, such as

stomach and duodenal ulcers, and rarely stomach tumors.

Ulcers may cause a variety of symptoms or no symptoms at all. The most common

symptoms of ulcers are:

Pain and discomfort (mainly in the upper abdomen)

Swelling

Feeling full with a small amount of food

Anorexia

Nausea or vomiting

Bloating

Unintentional weight loss

Dark or tarry stools

Indigestion



Fig 2.6 Diagram showing symptoms of H.pylori infection

(Smith et al 2019)

2.8 DIAGNOSIS OF H. PYLORI

Accurate diagnosis of H. pylori infection is essential for effective treatment of various

gastroduodenal diseases. A number of tests have been developed over time to detect H.

pylori infection. Each test has advantages and limitations. In the clinical setting, the use



of a single test is often sufficient for diagnosis. Usually, tests are divided into two types,

which are invasive and non-invasive tests.

Invasive testing relies on endoscopic biopsies performed in the duodenum for histology,

culture, rapid urease testing, and molecular methods.

Noninvasive tests rely on peripheral samples, such as blood, breath, and stool samples,

to detect antibodies, bacterial antigens, and urease activity. Fecal antigen testing and

urea breath testing are the most widely used noninvasive tests in clinical settings for

the detection of Helicobacter pylori and during follow-up after antibiotic

treatment, while blood samples are used for screening and epidemiological studies.

2.8.1 BLOOD TEST

Test for antibodies (infection-fighting cells) against Helicobacter pylori Inspection

procedures:

A health care professional will take a blood sample from a vein in your arm using a

small needle.

After the needle is inserted, a small amount of blood is collected in a test tube or vial.

This serological test occur whereby the pouch is brought to room temperature before opening

and the test device is removed from the sealed pouch which is been used as soon as possible

And the device is been placed on a clean and level surface before venipuncture. ; When

venipuncture occur the dropper is hold vertically and 2 drops of the whole blood

(approximately 50µL) is transferred to the specimen well (S) of the test device, and also 1 drop

of buffer which was actually timed. The last part was to wait for the colored line(s) to appear.

Results at 10 minutes and this was adhere to

2.8.2 Stool EXAMINATION

Fecal antigen testing. This is the most common stool test to detect H. pylori. The test

looks for proteins (antigens) associated with H. pylori infection in the stool.



2.8.3 SENSORY PCR TEST

A laboratory test called a stool polymerase chain reaction (PCR) test can detect H.

pylori infection in the stool. The test can also identify mutations that may be resistant to

antibiotics used to treat H. pylori. However, this test is more expensive than the stool

antigen test and may not be available at all medical centers.

2.8.4 BREATH TEST

During the breath test - called a urea breath test - you swallow a pill, liquid or pudding

that contains labeled carbon molecules. If you are infected with Helicobacter pylori,

carbon is released when the solution comes into contact with H. pylori in your stomach.

2.8.5 SCOPE TEST

The health care provider may perform a scope test, called an upper endoscopy test.

Your doctor may perform this test to investigate symptoms that may be caused by

conditions such as peptic ulcer disease or gastritis that may be caused by H. pylori.

For this test, you will be given medicine to help you relax. During the procedure, your

doctor will pass a long, flexible tube with a small camera (endoscope) through your

throat and esophagus, then through your stomach and the first part of your intestines

(duodenum). This tool allows your doctor to visualize any problems in your upper

digestive tract. Your provider may also take a tissue sample (biopsy). These samples

are tested for H. pylori infection. Because this test is more invasive than a breath or

stool test, it is often performed to diagnose other digestive problems as well as H. pylori

infection. Healthcare providers may use this test to perform additional tests and check

for other digestive disorders. They can also use this test to determine exactly which

antibiotic is best to treat an H. pylori infection, especially if the first antibiotic tried does

not clear the infection.



This test may be repeated after treatment, depending on what was discovered during the initial

endoscopy or if symptoms persist after treatment for H. pylori infection. However, complications

of H. pylori infection are not diagnosed with noninvasive tests. People infected with H. pylori

often develop certain antibodies in their circulation, such as IgA, IgG, and IgM. These antibodies

are determined by specific serological tests, which are noninvasive, rapid, inexpensive, and

useful for diagnosing H. pylori infection or when There are equivocal test results with other

methods due to complications, such as bleeding ulcers, or when the patient is taking antibiotics

or antisecretory therapy. Detection of serological responses to cytotoxin A-associated gene (cag

A) provides useful information in cases of serious gastroduodenal infections, such as gastric

malignancy. thick and MALT.

2.9 TREATMENT OF H.PYLORI

People with a history of peptic ulcer disease, progressive gastric ulcer disease, or progressive

duodenal ulcer disease associated with H. pylori infection should receive treatment. Successful

treatment of Ms. H. pylori promotes ulcer healing, prevents ulcer recurrence, and reduces the risk

of ulcer complications (such as bleeding). U.S. and international guidelines recommend

eradication of H. pylori and, if infected, treatment to eradicate Helicobacter pylori infection.

There are no medications that can cure H pylori infection. Most treatment plans involve taking

multiple medications over 14 days. Most treatments include drugs called proton pump inhibitors.

This medication reduces the production of stomach acid, allowing tissue damaged by infection to

heal. Examples of proton pump inhibitors include lansoprazole (Prevcid), omeprazole (Prilosec),

pantoprazole (Protonix), rabeprazole (AcipHex), dexlansoprazole (Dexilant), and esomeprazole

(Nexium). Usually, two antibiotics are also recommended. This reduces the risk of treatment



failure and antibiotic resistance. The number of patients infected with H.pylori is increasing.

Therefore, it is important to take all prescribed medications for the entire course of treatment

(usually 10 to 14 days) and then get tested to make sure that the infection is gone. Up to 50% of

patients experience side effects when treated with H. pylori. Side effects are usually mild and

less than 10% of patients discontinue treatment due to side effects. People who are susceptible to

side effects may find relief by adjusting the dosage and duration of treatment. Some treatment

plans use drugs called metronidazole (Flagyl) or clarithromycin (Biaxin). These medications can

cause a metallic taste in the mouth and nausea.

Avoid alcoholic beverages (beer, wine, etc.) while taking metronidazole. This combination may

cause skin flushing, headache, nausea, vomiting, sweating and increased heart rate.

Bismuth found in some formulations can cause black stools and constipation. Many treatments

cause diarrhea and abdominal pain. Treatment failure – Up to 20% of patients infected with H.

pylori do not recover after completing the first treatment. In this case, a second treatment

regimen is often recommended. Retreatment typically requires the patient to take a proton pump

inhibitor plus two antibiotics and bismuth subsalicylate (“quadruple therapy”) for 14 days. At

least one of the antibiotics is different from the antibiotic used in the initial treatment. After

completing treatment for H. pylori, testing should be repeated to ensure the infection has been

eliminated. This is usually done through a breath test or stool test. Blood tests are not

recommended for initial diagnosis or follow-up testing; Antibodies detected by a blood test often

remain in the blood for four months or more after treatment, even after the infection has cleared.



CHAPTER THREE

METHODOLOGY

3.0 MATERIALS AND METHODS



3.1 Study setting and design

The sample collection and analysis was carried in the Faculty of College of Medical Sciences

and and faculty of Agriculture of the university of Benin, Nigeria. The study involved 93 both

male and female undergraduate students systematically recruited from across the university.

The study will adopt a cross-sectional design.

3.1.1 Ethical Consideration

Approval for the study protocol was obtained from the Ethics and Research Committee of the

Faculty of Pharmacy, University of Benin (Appendix I). Also, informed consent was obtained

from all the study participants (Appendix III)

3.1.2 Inclusion Criteria

Considering that H. pylori infection can be asymptomatic in 80% of the infected, and the main

symptoms and complications of H. pylori infection are gastroduodenal diseases, the target

population for this study were students with symptoms of gastroduodenal disorders. The

inclusion criteria were;

1. Willingness to sign an informed consent form for the study

2. Aged 18 years or older

3. A registered student across some faculties

3.1.3 Exclusion Criteria

a) Students who are taking PPIs, bismuth-containing drugs and antibiotics

b) Students who will not consent to the study.

c) Students who are below 18 years of age.

3.2 Data and sample collection

Firstly, following the expression of willingness to participate in the study, students were

administered questionnaire containing sociodemographic characteristics (e.g., age, sex, faculty,

accommodation type, among others) and clinical information (e.g., awareness of having any

form of ulcer, experience of any signs and symptoms of illness, family member with ulcer,

among others). The students were asked questions on their knowledge of H. pylori infection

and its clinical significance. The blood samples were collected from the vein of each study

Omorede
Include the faculty you are reporting on



participant by an experienced phlebotomists from University of Benin Teaching Hospital (UBTH)

and kept in a plain sample container for analysis.

3.3 Detection of Helicobacter pylori antibody in the blood

3.3.1 Principles of the Rapid Test Kit

The H. pylori Rapid Test Device (Whole Blood/Serum/Plasma) is a simple test that utilizes the

combination of H. pylori antigen coated particles and anti-human IgG to qualitatively and

selectively detect H. pylori antibodies in Whole Blood, serum, or plasma in just minutes.

The H. pylori Rapid Test Device (Whole Blood/Serum/Plasma) is a qualitative membrane based

immunoassay for the detection of H. pylori antibodies in the whole blood, serum or plasma. In

this test procedure, anti-human IgG is immobilized in the test line region of the test. After

specimen is added to the specimen well of the device, it reacts with H. pylori antigen coated

particles in the test. This mixture migrates chromatographically along the length of the test and

interacts with the immobilized anti human IgG. If the specimen contains H. pylori antibodies, a

colored will appear in the test line region indicating a positive result. If the specimen does not

contain H. pylori antibodies, a colored line will not appear in this region indicating a negative

result. To serve as a procedural control, a colored line will always appear in the control line

region, indicating that proper volume of specimen has been added and membrane wicking has

occurred.

3.3.2 Reagents

The test contains H. pylori antigen coated particles and anti-human IgG coated on the membrane

3.4 Materials

Diagnostic Test kit



Package insert

Droppers

Buffers

Specimen collection containers

Syringes(2ml)

Centrifuge

Heparinized capillary tubes and dispensing bulb (for fingerstick whole blood only)

Timer

Torniquette

Disposable nylons and Nose masks

Hazards bars

Hand gloves

Cotton wool

Methylation spirit

Weighing scale

Hand sanitizer

3.5 Method



The test, specimen, buffer and/or controls were allowed reach room temperature (15-30℃) prior

to

1.The pouch is brought to room temperature before opening and the test device was removed

from the sealed pouch which was used as soon as possible

2. And the device was placed on a clean and level surface before venipuncture

Venipuncture Whole Blood specimens; The venipuncture whole blood specimen was adopted in

this study which the dropper is hold vertically and 2 drops of the whole blood (approximately

50µL) is transferred to the specimen well (S) of the test device, and also 1 drop of buffer which

was actually timed.

3. The last part was to wait for the colored line(s) to appear. Results at 10 minutes and this was

adhere to

3.5.1 Interpretation of Results

POSITIVE; Two lines appeared. One colored line wad on the control line region (C) and

another apparent colored line was on the test line region (T).

NOTE; The intensity of the color in the test line region (T) will vary depending on the

concentration of H. pylori antibodies in the specimen. Therefore, any shade of color in the test

line region (T) was considered positive.

NEGATIVE; One colored line appeared in the control line region (C). No line appeared in the

test line region (T).



INVALID; Control line failed to appear. Insufficient specimen volume or incorrect procedural

techniques were mostly the reasons for control line failure. The procedure was reviewed and

repeated with a new test test kit.

3.5.2 Quality Control ; An internal procedural control was included in the test. A colored line

appearing in the control line region (C) is an internal procedural control. It confirms sufficient

specimen volume, adequate membrane wicking and correct procedural techniques.

Control standards were not supplied with this kit; however, it is recommended that positive and

negative controls be tested as a good laboratory practice to confirm the test procedure and to

verify proper test performance.

3.6 Data Analysis

All analysis was done in Stata version 16, indicating statistical significance as p-value of less

than 0.05. Descriptive analysis will be used to describe the study population, using frequency

and percentages for binary/categorical variables, mean and standard deviations for normally

distributed continuous variables, and median and interquartile range for non-normally

distributed continuous variables. The prevalence of H. pylori carriage among the student

population will be presented in terms of proportions with 95% confidence intervals (CIs), while

the associated factors with H. pylori carriage will be presented in terms of adjusted odds ratio

with 95% CIs



CHAPTER FOUR

RESULTS AND DISCUSSION

Table 4.0 shows the Rapid test outcome of H.pylori among students college of Basic Medical Sciences,
and Agriculture of the University of Benin

The Rapid test outcome shows that total number of participants of 93, which 59 students came out with
a negative test result (approx. 63.4%). While 34 students (approx. 36.6%)came out Positive.

4.0 Rapid diagnostic test outcome for H. pylori test

RDT H. pylori test Frequency (%)

Negative 59 (63.4)



Positive 34 (36.6)

Total 93 (100.0)

Table 4.1 shows the prevalence of H.pylori among students in College of Basic Medical Sciences, and

faculty of Agriculture and its associated risk factors

4.1.1 AGE CATEGORY

In the course of this study, it was observed from the data collected that the prevalence of

Helicobacter pylori among the above various faculties majorly affected those between the ages

of 21 and 25 with a percentage distribution of; 59 Negative cases and 36 positive cases with a



mean value of 21.4 Negative and 21.1 positive cases. The age category for the negative cases

include age ranges from 16 to 20 is 29(49.2%), age range from 21 to 25 is 23(38.0%) while age

range from 26 to 59 Is 7(11.9%) respectively. For the positive cases age range from 16 to 20 is

16(47.1%), age range from 21 to 25 is 16(47.1%) while from 26 to 59 is 2(5.8%) as represented

in Table 4.0

4.1.2 SEX

For the course of this study, a total of 93 student participants were taken from the faculty of

Medicine, Dentistry, Nursing, Basic Medical Sciences and Agriculture. The essence of this data

collection was to determine the percentage of genders most likely prone to the bacteria infection

and from the table above which shows total of male cases 16(47.1%) and female 18(52.9%).

From this study there is a probability of females been proned to H.pylori infection.

4.1.3 LEVEL OF STUDY

During this study, the level of study by student was also considered which could also be a risk

factor, from the Table 4.1 it shows that students in 100 level 14 cases(41.2%)is at higher risk of

this bacteria infection.

4.1.4 PREVIOUS DIAGNOSIS OF ULCER

During the process of data collection, participants were asked for a possible diagnosis of ulcer

from previous medical tests carried out. From the faculty of Medicine, Dentistry, Nursing, Basic

Medical Sciences and Agriculture, it was observed that out of 84 students who said “NO” about



52 came out Negative, while 32 came out with a positive result. And 9 students who responded

“YES” to a previous diagnosis 7 came out Positive while 2 came out Positive. The essence of

this question was to provide an equal opportunity for all participants to confirm and re-confirm

(in the case of those with previous diagnosis) the presence or absence of the bacterium antigen.

4.1.5 THINK YOU HAVE AN ULCER

Participants were asked if they think they currently have an ulce and what they know about the

infection. The overall results obtained from the students in the College of Basic Medical

Sciences, and faculty of Agriculture shows that high majority of students think they dont have

the bacteria infection but know about it.

4.1.6 MAJORWATER SOURCE

From data collected during the study, it was concluded that most students' water source is the

borehole.

4.1.7 AVAILABILITY OF SOAP IN THE TOILET

Helicobacter pylori infections can also be associated with poor hygiene. During this study,

students were asked if there was always an available soap for use in the toilet. The majority

answered “NO” which 76.5% came out Positive while others negative according to Table 4.1



4.1.8 LIVEWITH SOMEONEWHO HAS ULCER (SCHOOL AND FAMILY)

In previous studies, it was observed that people who stay in close contact with someone who has

a positive result for an ulcer can be prone to having the presence of Helicobacter pylori antigen

in them. Therefore, during this study, we asked each study participant if they live with someone

who has an ulcer, either in school or a family member. The Majority responded “NO” however

there was a higher percentage of positive results which 85.3% came out Positive.

4.1.9 PRIMARY FOOD SOURCE PER WEEK

Taking into consideration hygiene as a risk factor, student participants were asked what their

individual primary source of food was per week. The results obtained from this study indicate the

majority of students eat home-cooked meals followed by mixed meals. Taking into consideration

only those who eat home-cooked meals, a total of 41.2.% came out Positive and also for

participants who eat mixed meal with also 41.2%.



4.1 Sociodemographic characteristics of the study participants in relation to H. pylori positivity and
risk factors

Characteristic Negative

(n=59)

Positive

(n=34)

Mean (SD) age, year 21.4 (4.3) 21.1 (2.7)

Age category, year

16-20

21-25

26-59

Missing

29 (49.2)

23 (39.0)

7 (11.9)

0 (0.0)

16 (47.1)

16 (47.1)

2 (5.8)

0 (0.0)

Sex

Female

Male

30 (50.9)

29 (49.1)

18 (52.9)

16 (47.1)

Level of study

100 level 27 (45.8) 14 (41.2)



200 level

300 level

400 level

500-600 level

Missing

7 (11.9)

5 (8.5)

12 (20.3)

8 (13.6)

0 (0.0)

4 (11.8)

4 (11.8)

8 (23.5)

4 (11.8)

0 (0.0)

Previous diagnosis of ulcer

No

Yes

52 (88.1)

7 (11.9)

32 (94.1)

2 (5.9)

Think you have an ulcer

No

Yes

Missing

45 (76.3)

10 (17.0)

4 (6.8)

28 (82.4)

5 (14.7)

1 (2.9)

Reliable water source

No

Yes

53 (89.8)

6 (10.2)

28 (82.4)

6 (17.7)

Major water source

Borehole

Reservoir/well

Mixed

52 (88.1)

3 (5.1)

4 (6.8)

29 (85.3)

3 (8.8)

2 (5.9)

Availability of soap in the toilet

Yes

No

6 (10.2)

53 (89.8)

8 (23.5)

26 (76.5)

Live with someone with an ulcer (school)

No

Yes

49 (83.1)

10 (16.9)

29 (85.3)

5 (14.7)

Family member with ulcer

No

Yes

34 (57.6)

25 (42.4)

23 (67.7)

11 (32.4)



Primary food source per week

Home/Personal

Restaurant (Buka)

Mixed

28 (47.5)

4 (6.8)

27 (45.8)

14 (41.2)

6 (17.7)

14 (41.2)

Share toilet

No

Yes

25 (42.4)

34 (57.6)

10 (29.4)

24 (70.6)

CHAPTER FIVE

DISCUSSION AND CONCLUSION

5.0 DISCUSSION

Helicobacter pylori infection is estimated to affect 50% of the global population and is a public

health problem (Mladenova, 2021) . This present study was conducted to evaluate the

prevalence of Helicobacter pylori among students in College of Medical science and faculty of

Agriculture health sciences and faculties of agriculture. A total of 93 (100%)participants were

systematically recruited for the study, of whom 59 (63.4%) tested positive and 34 (36.6%)

tested negative. It was observed that females had a higher number of positive cases 18 (52.9%)

than male 16 (47.1%) but not with a high margin.This is consistent with reports by (Oti et al.,

2021) among students of Nasarawa state university and (Ombugagu et al ., 2018) among

dyspepsia patients in Jos. Part of the study assessed their knowledge about H. Pylori and ulcers,

which was impressive. This is similar to the results of students' H. Pylori knowledge reported in



Saudi Arabia (Hafiz et al., 2021). This may be because medical students on campus have taken

medical microbiology courses and, therefore, may have been exposed to some information

about H. Pylori Infection.This study highlights the necessity for educating and enlightening

students at various universities about Helicobacter pylori, its potential sources, risk factors,

mode of transmission, and potential control measures. Ultimately, this research contributes to a

deeper understanding of Helicobacter pylori and its implications for this specific demographic.

It also underscores the importance of proactive healthcare measures in promoting healthcare

awareness among University students. The research highlights varying prevalence rates of

Helicobacter pylori among university students. Such prevalence data offer valuable insights into

the overall health of this age group. High prevalence rates may indicate a need for increased

awareness and intervention measures. One of the notable aspects of the study is its exploration

of risk factors associated with Helicobacter pylori infection. Lifestyle choices, hygiene practices,

and dietary habits play a crucial role. Understanding these factors can help in formulating

preventive strategies for students.The high prevalence in this study may be due to the fact that

many of these students live in homes and out-of-school settings where good hygiene is not

observed, constituting a risk factor for H. Pylori transmission.

5.1 CONCLUSION

During this study about Helicobacter pylori and its prevalence among students in College of

Basic Medical Sciences and faculty of Agriculture of the University of Benin , the result

revealed that 3 out of 10 students are at risk of this bacteria infection and the need for good

hygiene, environmental sensitization should be thoroughly looked upon.
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