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Abstract

Helicobacter pylori (H. pylori) is a common gastrointestinal bacterium that infects the stomach
and the first part of the small intestine, known as the duodenum. While most individuals infected
with H. pylori are asymptomatic and experience no complications, the bacterium can, in some
cases, lead to significant health issues. This paper explores H. pylori’s impact on the absorption
of key micronutrients and lifestyle factors that influence its prevalence. In addition, we will review

current methods of diagnosis, treatment options, and prevention strategies aimed at reducing H.
pylori's spread.
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What is Helicobacter pylori?

Helicobacter pylori (H. pylori) is a gram-negative, spiral-shaped bacterium discovered by
Australian physician scientists Barry Marshall and Robin Warren. Belonging to the Helicobacter
genus, H. pylori spreads primarily through person-to-person contact, often via oral-oral or
fecal-oral transmission routes. This includes exposure to saliva, vomit, or stool, as well as
consumption of contaminated food or water. H. pylori is one of the most widespread bacterial
infections, affecting more than half of the world’s population—particularly in developing countries

where sanitation may be limited [1]. Below is an electron micrograph of H. pylori.
N

Once introduced into the host, H. pylori colonizes the stomach and the first part of the small
intestine called the duodenum. A key reason why H. pylori can infect and persist in so many
individuals lies in its ability to survive and thrive in the acidic environment of the stomach. It
achieves this through a variety of virulence factors. While most cases of H. pylori infection are
not dangerous—since the majority of infected individuals remain asymptomatic and do not
experience complications—certain strains that are more virulent or pathogenic can lead to
serious health issues. These may include chronic gastritis, peptic ulcers, iron-deficiency anemia,
and even gastric cancer [1]. Therefore, improving our understanding of H. pylori is essential for
improving public health outcomes worldwide.

Impact on Micronutrient Uptake

H. pylori infection can disrupt the uptake of several important micronutrients, which are vitamins
and minerals the body needs in small amounts but are essential for maintaining good health.
Some of the micronutrients affected by H. pylori infection include vitamin C, a-tocopherol
(vitamin E), vitamin B12, and folic acid [2].

Vitamin B12 is a water-soluble vitamin crucial for the formation of red blood cells [3]. In healthy
individuals, vitamin B12 in food is bound to proteins in the food. To absorb vitamin B12, the
stomach first releases acid to separate vitamin B12 from the food proteins. Once freed, the
vitamin binds to a protein called intrinsic factor, which is produced by parietal cells in the
stomach. This complex then travels to the small intestine, where vitamin B12 can be absorbed.
However, during an H. pylori infection, the bacteria can cause gastritis—inflammation of the
stomach lining—which reduces acid production. Without enough acid, vitamin B12 remains
bound to food proteins and cannot be properly absorbed. While people with this issue may still
absorb free vitamin B12 from supplements, the deficiency caused by food-bound B12
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malabsorption is still a concern [2]. Vitamin B12 deficiency can lead to anemia, loss of balance,
numbness in the arms and legs, weakness, or even dementia [3].

Another micronutrient impacted by H. pylori infection is vitamin C, also called ascorbic acid.
Vitamin C plays several critical roles in the body: it enhances iron absorption; supports the
repair and maintenance of cartilage, bones, and teeth; aids in wound healing; and contributes to
the formation of scar tissue. It is also essential for synthesizing collagen, a structural protein
necessary for the integrity of skin, tendons, ligaments, and blood vessels [4]. In individuals
infected with H. pylori, the infection can lead to reduced stomach acidity. This alteration in
gastric pH interferes with the stability and function of ascorbic acid by promoting its conversion
to dehydroascorbic acid, a less active form. Since dehydroascorbic acid is not as efficiently
absorbed by the body, this conversion may contribute to vitamin C deficiency [2]. As a result,
affected individuals may experience complications such as anemia, bleeding gums, impaired
wound healing, and a reduced ability to fight infections [4].

Vitamin E is a fat-soluble vitamin that plays several important roles in the body. It helps maintain
a strong immune system to defend against viruses and bacteria, prevent blood clotting by
widening blood vessels, and support the body’s use of vitamin K [5]. Malabsorption of vitamin E
can result from overuse or vitamin E. During infection, inflammation of the stomach lining leads
to increased oxidative stress, causing more vitamin E to be used up at the site of inflammation
due to its antioxidant role in regulating inflammation. As damage to the stomach lining worsens,
vitamin E levels decrease [2].

Lastly, folate is essential for tissue growth, proper cell function, red blood cell formation, and
DNA synthesis [6]. While there is limited research directly examining how H. pylori infection
affects folate absorption, emerging studies suggest that folate metabolism may be negatively
impacted in infected adults. This may occur for two key reasons. First, H. pylori infection often
leads to reduced stomach acid and lower vitamin C levels. Since vitamin C plays a protective
role in stabilizing folate, vitamin C deficiency can lead to increased folate degradation before
absorption. Second, folate absorption is most efficient in an acidic environment, so the reduced
gastric acidity caused by H. pylori can further hinder uptake. These findings suggest a potential
link between folate and vitamin C in the context of H. pylori infection, highlighting an area that
warrants further investigation [2].

Lifestyle Impact

Now that we’ve reviewed the nutritional consequences of H. pylori, are there possible lifestyle
factors that impact its prevalence? In a large study involving individuals aged 40—49 who were
randomly invited to local primary care centers, researchers investigated lifestyle factors such as
smoking, alcohol, and coffee intake. They found that smoking was associated with increased H.
pylori prevalence, but this association was only statistically notable in those who smoked more
than 35 cigarettes per day. In contrast, individuals who consumed alcohol had a slightly
decreased prevalence of infection, although this trend was only significant in those drinking less
than one unit per week. As for coffee, those who drank it had a lower prevalence of H. pylori, but
no clear dose-response relationship was observed, and the finding was of small significance
after adjusting for factors such as childhood and adult socioeconomic conditions. Ultimately,
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while some lifestyle factors show minor associations with H. pylori infection, they appear to have
limited independent influence when accounting for broader social and developmental factors [7].

Diagnosis

There are several ways to diagnose H. pylori infection in individuals. One method is a blood test,
which checks for the presence of antibodies—proteins produced by the immune system in
response to infection. A positive result may indicate an H. pylori infection. Another method is the
stool antigen test, which involves collecting a stool sample and testing it for H. pylori antigens to
determine if the bacteria is present. A third option is the urea breath test. H. pylori produces the
enzyme urease, which breaks down urea into ammonia and carbon dioxide. During this test, the
patient is given a urea pill. If H. pylori is present, the urease will break down the urea pill,
releasing carbon dioxide, which can then be detected in the patient’s breath. Lastly, a more
invasive diagnostic method is upper endoscopy. This procedure involves inserting a tube with a
camera into the stomach or duodenum. A biopsy, or tissue sample, can be taken during the
procedure and tested for the presence of H. pylori or the urease enzyme it produces [8]. While
these methods can diagnose H. pylori effectively, it's important to keep in mind that since many
individuals with H. pylori are asymptomatic, infections often remain undiagnosed unless
complications develop. Therefore, routine medical check-ups and appropriate diagnostic testing
are important, especially for individuals at higher risk or those experiencing persistent
gastrointestinal symptoms.

Treatment and Prevention

Current treatment options for Helicobacter pylori (H. pylori) involve a combination of antibiotics
and medications that reduce stomach acid. These medications include proton pump inhibitors
(PPls), which suppress acid production in the stomach; bismuth subsalicylate, which coats
ulcers and protects them from acid damage; and H2-receptor blockers, which prevent
histamine—a chemical that stimulates acid production—from binding to receptors in the
stomach lining [8].

There are several treatment regimens available to eradicate H. pylori, with triple therapy being
one of the most commonly used. Triple therapy typically includes a PPI, clarithromycin, and
amoxicillin. However, if patients are resistant to certain antibiotics or do not respond to initial
treatment, alternative regimens such as bismuth quadruple therapy or sequential therapy may
be considered [9].

While H. pylori is prevalent worldwide, there are preventative measures we can take. Since it is
primarily transmitted through person-to-person contact and contaminated food or water, it is
important for individuals to practice good hygiene, including thorough handwashing and proper
food preparation through cleaning and cooking.

Conclusion

To conclude, H. pylori is a widespread infectious bacterium capable of causing serious
gastrointestinal complications and interfering with micronutrient absorption through its disruption
of stomach acidity. Its ability to persist in the stomach's harsh environment is driven by various
virulence factors. Infection can, in some cases, cause reduced absorption of vitamins such as
B12, C, E, and folate, which may contribute to other health problems. Although certain lifestyle
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factors—such as smoking, alcohol consumption, and coffee intake—have shown some
correlation with infection prevalence, these associations require further research. A
multidisciplinary approach that includes understanding H. pylori’s mechanisms, promoting

hygiene and sanitation, and improving access to effective diagnostics and treatments is
essential for reducing its impact on global health.
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