Original Article

Ali, S. etal,,

DOI: https://doi.org/10.70749/ijbr.v3i7.1963

A

INDUS JOURNAL OF BIOSCIENCE RESEARCH

indus Journal of

BIOSCIENCE
RESEARCH

https://ijbr.com.pk
Supheus ISSN: 2960-2793/ 2960-2807
>’Cmssref

Frequency of Vitamin B12 Deficiency in H Pylori Positive Patients _

Sajid Ali*, Tariq Hussain’, Sajid Ali*, Abdullah®, Muhammad Irshad Khan*

1Department of Medicine, PAEC General Hospital, Islamabad, Pakistan

ARTICLE INFO

Keywords: H. pylori, vitamin B12,
deficiency.

Correspondence to: Sajid Alj,
Department of Medicine, PAEC General
Hospital, Islamabad, Pakistan.

Email: sajidstoic4@gmail.com

Declaration

Authors’ Contribution: All authors
equally contributed to the study and
approved the final manuscript.

Conflict of Interest: No conflict of interest.

Funding: No funding received by the
authors.

Article History

Received: 03-06-2025 Revised: 27-06-2025
Accepted: 05-07-2025 Published: 15-07-2025

ABSTRACT

Introduction: According to epidemiological data, patients who test positive
for H pylori have a vitamin B12 deficit, which raises their morbidity.
Geographical location affects the frequency of vitamin B12 insufficiency in
patients with H pylori. and after looking through the literature, I discovered
a lot of research on this topic, but since there aren't many studies in our area,
I've chosen to assess the prevalence of vitamin B12 insufficiency in patients
with H pylori infection in the community. Study design: Descriptive, cross
sectional study. Settings: Department of Medicine, PAEC General Hospital,
Islamabad. Study duration: March 2025 to May 2025. Materials & Methods:
Regardless of gender, 100 patients aged 25 to 65 who reported having a
history of upper stomach pain and bitter taste, heartburn, nausea, belching,
or nausea at least three times per week and who tested positive for H pylori
antigen in their stool were included. Participants were excluded if they had
been on steroids for the previous month, already taking vitamin B12
supplements, had a history of H pylori eradication therapy, chronic renal
failure, had undergone a gastricectomy, hepatic disease, hemolytic anemia,
cancer, aplastic anemia, multiple myeloma, leukemia, or chronic lung disease,
were using immunosuppressive or chemotherapeutic drugs, alcoholics. Each
patient next had a 5 ml blood sample drawn, which was forwarded to the
institution's pathology lab to determine whether or not they had a vitamin
B12 deficiency (serum vitamin B12 levels <200 pg/dl). Results: The study's
participants ranged in age from 25 to 65, with a mean age of 53.53 + 12.41
years. With a male to female ratio of 1.4:1, 58 (58.0%) of the 100 patients
were men and 42 (42.0%) were women. In our study, the average duration
of symptoms was 23.11 £ 5.20 weeks. A mean BMI of 27.61 * 3.04 kg/m2 was
recorded. Of the patients in our study who tested positive for H pylori, 40
(40.0%) had vitamin B12 insufficiency. Conclusion: Our research supports
the link between H. pylori infection and vitamin B12 deficiency, indicating
that H. pylori may be a major risk factor for this dietary shortfall.

INTRODUCTION

issues, socioeconomic factors were probably involved.3

Peptic Ulcer Disease (PUD) is a serious medical condition
caused by an imbalance between the mucosal defenses
that prevent acid digestion and the release of acid. The
stomach, duodenum, oesophagus, or jejunum can all
develop ulcers, either in Zollinger-Ellison syndrome or at
the margin of a gastroenterostomy. Peptic ulcer disease is
quite common, causes excruciating agony, and is costly to
treat, despite the low death rates.! A gram-negative,
spirally formed microaerophilic bacteria, Helicobacter
pylori (H. pylori) only inhabits the stomach and duodenal
mucosa. It has developed a special adaptation to survive in
the harsh environment of the stomach.? It has been
acknowledged that H. pylori infection is a global public
health issue that is more common in underdeveloped
nations than in industrialized ones. Rather than ethnic
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Numerous micronutrient deficits have a substantial
correlation with H. pylori infection. There is a strong
positive correlation between H. pylori and the vitamin B12
deficiency.# Even in those without gastritis or other
digestive issues, researchers have discovered that many
patients with pernicious anemia due to poorly managed
B12 vitamin insufficiency contain H. pylori bacteria.>
There is a substantial correlation between chronic
gastritis of the abdominal antrum and H. pylori infection.
This results in decreased stomach acid and pepsin
secretion, which is linked to vitamin B12 malabsorption.
Vitamin B12 insufficiency is caused by the H. pylori
infection.6 A study found that 36.0% of patients with H
pylori were vitamin B12 deficient.”? 50.0% of H pylori-
positive patients had vitamin B12 insufficiency, according
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to another study.8

According to epidemiological data, patients who test
positive for H pylori have a vitamin B12 deficit, which
raises their morbidity. Geographical location affects the
frequency of vitamin B12 insufficiency in patients with H
pylori.78 and after looking through the literature, I
discovered a lot of research on this topic, but since there
aren't many studies in our area, I've chosen to assess the
prevalence of vitamin B12 insufficiency in patients with H
pylori infection in the community. Such a study is
necessary locally since our population differs from the
global population in terms of social, economic, and food
practices, and we anticipate different outcomes from the
local population. In addition to determining the problem's
local scope, this study will contribute to the body of
existing literature. Additionally, my study's findings will
assist clinicians in creating a procedure for diagnosing and
treating vitamin B12 insufficiency in these specific
patients, improving outcomes and lowering our
population's morbidity.

MATERIAL AND METHODS

The Department of Medicine of PAEC General Hospital in
Islamabad conducted this descriptive cross-sectional
study between March and May of 2025. After being
approved by the institutional ethical review committee,
100 patients who satisfied the inclusion criteria were
selected via non-probability sequential sampling. The
informed consent of each patient will be sought. Using a
95% confidence level, 10% margin of error, and a 50.0%
rate of vitamin B12 insufficiency in H pylori-positive
individuals, the WHO calculator determines a sample size
of 100. 8. Regardless of gender, all patients aged 25 to 65
who reported having a history of upper stomach pain and
bitter taste, heartburn, nausea, belching, or nausea at least
three times per week and who tested positive for H pylori
antigen in their stool were included. Participants were
excluded if they had been on steroids for the previous
month, were already taking vitamin B12 supplements,
were pregnant, had a history of H pylori eradication
therapy, had chronic renal failure, had undergone a
gastricectomy, were anemic with a primary disease, such
as hepatic disease, hemolytic anemia, cancer, aplastic
anemia, multiple myeloma, leukemia, or chronic lung
disease, were using immunosuppressive or
chemotherapeutic drugs, were alcoholics, had undergone
stomach resection or small bowl surgery, were
vegetarians, or had folic acid deficiency.

Each patient next had a 5 ml blood sample drawn, which
was forwarded to the institution's pathology lab to
determine whether or not they had a vitamin B12
deficiency (serum vitamin B12 levels <200 pg/dl). Every
piece of information, including demographic data, was
entered into the pre-made proforma.

SPSS version 25.0 was used to enter and analyze the data.
The mean * SD of the patient's age, height, weight, BMI,
length of symptoms, and vitamin B12 levels were
displayed. The following factors were reported as
frequency and percentage: gender, place of residence
(rural/urban), smoking status (yes/no), lifestyle
(simple/sedentary), occupation (domestic/office/field
work), monthly income (<25000/25000-50000/>50000),
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history of regular NSAID use (yes/no), and vitamin B12
deficiency (present/absent). A chi square/fisher exact test
was used after stratification to control effect modifiers
such as age, gender, duration of symptoms, BM], place of
residence (rural/urban), smoking status (yes/no), lifestyle
(simple/sedentary), occupation (field work/office
work/domestic), monthly income (<25000/25000-
50000/>50000), and history of regular NSAID use
(yes/no). A p-value < 0.05 was deemed significant.

RESULTS

The study's participants ranged in age from 25 to 65, with
a mean age of 53.53 * 12.41 years. According to Table I,
the majority of the 56 patients (56.0%) were between the
ages of 51 and 70. With a male to female ratio of 1.4:1, 58
(58.0%) of the 100 patients were men and 42 (42.0%)
were women. In our study, the average duration of
symptoms was 23.11 + 5.20 weeks. A mean BMI of 27.61
+ 3.04 kg/m2 was recorded. Table 1 displays the patient
distribution based on confounding variables.

Of the patients in our study who tested positive for H
pylori, 40 (40.0%) had vitamin B12 insufficiency (Fig. 1).
Table 2 displays the stratification of vitamin B12
deficiency by age, gender, length of symptoms, BMI, place
of residence, smoking, lifestyle, occupation, monthly
income, and history of consistently using NSAIDs.

Table 1
Distribution of Different Variables (N=100)

Confounding o
variables Frequency Y%oage
Age (years) 25-45 44 44.0
gely 46-65 56 56.0
Gender Male 58 58.0
Female 42 42.0
. <24 60 60.0
Duration (weeks) 25.48 40 400
<30 77 77.0

2

ML (g >30 23 23.0
Yes 48 48.0
H/o NSAIDs use No 52 52.0
. Sedentary 64 64.0
Lifestyle Simple 36 36.0
Smokin Yes 28 28.0
5 No 72 72.0
Office 35 35.0
Occupation Field 29 29.0
Others 36 36.0
Place of livin Rural =8 o
ving Urban 62 62.0
<25000 23 23.0
Monthly income 25000-50000 37 37.0
>50000 40 40.0

Figure 1
Frequency of Vitamin B12 Deficiency in H Pylori
Positive Patients (n=100).

40 (40.00%)

60 (60.00%
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Page | 507

©) Copyright © 2025. IJBR Published by Indus Publishers

This work is licensed under a Creative Commons Attribution 4.0 International License.



Ali, S. et al,,

Frequency of Vitamin B12 Deficiency in H Pylori Positive Patients

Table 3

Stratification of Vitamin B12 Deficiency with respect to
Age, Gender, Duration of Symptoms, BMI, Place of
Living, Smoking, Lifestyle, Occupation, Monthly Income
and History of Regular Nsaids Use.

Variables M H i
(n=40) (n=60) value
25-45 15 (34.09%) 29 (65.91%)
Age (years)  4c.65 25 (44.64%) 31 (55.36%) °0-28°
Male 22 (37.93%) 36 (62.07%)
Gl Female 18 (42.86%) 24 (57.14%) °:01°
Duration <24 20 (33.33%) 40 (66.67%) 0.096
(weeks) 25-48 20 (50.0%) 20 (50.0%)
, <30 33 (42.86%) 44 (57.14%)
I (i) >30 07 (30.43%) 16 (69.57%) 280
H/o NSAIDs Yes 20 (41.67%) 28 (58.33%) .,,
use No 20 (38.46%) 32 (51.54%) =
. Sedentary 25 (39.06%) 39 (60.94%)
B Simple 15 (41.67%) 21 (58.33%) /%9
. Yes 09 (32.14%) 19 (67.86%)
Smoking No 31 (68.89%) 41 (31.11%) 317
Office 13 (37.14%) 22 (62.86%)
Occupation Field 11 (37.93%) 18 (62.07%) 0.791
Others 16 (44.44%) 20 (55.56%)
Place of Rural 17 (44.74%) 21 (55.26%) 0.449
living Urban 23 (37.70%) 39 (62.30%)
Monthl <25000 09 (39.13%) 14 (60.87%)
incomey 25000-50000 17 (45.95%) 20 (54.05%) 0.616
>50000 14 (35.0%) 26 (65.0%)
DISCUSSION
H. pylori is a major contributor to vitamin B12

insufficiency, especially in less developed countries,
according to recent studies.? By inhibiting the growth of
other bacteria in the gastrointestinal tract, H. pylori may
improve the absorption of cobalamin. On the other hand,
other bacterial communities may overproliferate in the
absence of H. pylori, which would further hinder the
absorption of cobalamin. Therefore, regardless of H. pylori
status, broad-spectrum antibiotic therapy may enhance
cobalamin absorption by lowering the anaerobic bacterial
burden.10

The prevalence of vitamin B12 deficiency was 40.0% in
our study, which comprised 100 patients assessed for both
conditions. Males had a higher incidence than females, and
the participants' mean age was 53.53 * 12.41 years.
Although only 40.0% of the patients were in a higher
socioeconomic group, literacy and a higher socioeconomic
level seemed to be associated with decreased infection
rates.1112 Qur findings are corroborated by comparative
research from Turkey and Iraq, which indicates that
patients with H. pylori positive test results had greater
rates of vitamin B12 deficiency.l%1! These findings
highlight H. pylori's potential as a prognostic indicator for
vitamin B12 insufficiency.

The observed socioeconomic trends, which showed a
correlation between lower insufficiency rates and higher
income (3.6% among top earners versus 30% among
middle-income groups), are consistent with international
research on the relationship between inflammation and
nutrition.1314 This implies that dietary factors, including
animal protein consumption, may influence whether
biochemical insufficiency presents clinically, even while H.
pylori infection creates the pathological foundation for
deficiency. Intriguingly, the absence of notable age or
gender disparities is in contrast to certain Western
research?5, but it is consistent with new findings in
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comparable low-middle-income groups where infection
prevalence predominates among demographic factors.16
With high NSAID use (76.2%) and smoking rates (71.4%)
likely exacerbating stomach injury, the high deficiency
prevalence among H. pylori-positive individuals (70.6%)
surpasses rates reported in several research.17.18 Recent
pathogenesis models have observed this synergy between
lifestyle variables and infection.1%20 In endemic areas,
where treating H. pylori alone would not be enough
without addressing nutritional status, these findings
support demands for combined care of dyspepsia.l421
Researchers have looked at how H. pylori causes vitamin
B12 deficiency and found that it may cause stomach
autoimmune and make autoantibodies against intrinsic
factor or parietal cells. These autoantibodies, or H. pylori
itself, stop vitamin B12 from being absorbed by either
stopping the creation of IF, stopping IF from working, or
stopping vitamin B12 from binding to IF, or by changing
the R proteins that IF attaches to in the stomach.22 H. pylori
infection may also affect vitamin B12 absorption by
stopping food from releasing vitamin B12, stopping
cobalophilins from binding to vitamin B12 and its
analogues in the stomach, making it harder for pancreatic
enzymes to digest cobalophilins in the gastrointestinal
tract, making it harder for cobalomins (other than
analogues) to bind to IF, and making H. pylori consume
vitamin B12 that is already in the stomach.23

According to a study by Carmel et al., 78% of people with
severe cobalamin malabsorption, 45% of people with mild
cobalamin malabsorption, and 42% of people with normal
absorption had H. pylori.24 About half of patients with low
serum cobalamin levels that could not be attributed to
conventional causes had food-cobalamin malabsorption,
according to a different study by Carnel et al.25 According
to a study by Negrini et al2¢, H. pylori may have a
mechanism for food-cobalamin malabsorption by
exhibiting antigenic cross-reaction with parietal cells as
well as the antral mucosa in certain conditions. It is
advised that H. pylori be looked into and eliminated in
cases of unexplained iron deficiency anemia, ITP, and
vitamin B12 deficiency. These conditions were listed as
extragastrointestinal manifestations of H. pylori in the 4th
Maastricht consensus report, which was created by the
EHPSG in 2012.27

The results especially corroborate new recommendations
that stress the importance of evaluating infection and
micronutrients simultaneously in patients with chronic
dyspepsia.2® Future research should investigate whether
the observed socioeconomic gradient is due to different H.
pylori strains, dietary variations, or access to healthcare;
this is an area where sophisticated molecular tools could
offer important insights.2?

Our study does have several limitations, though. The
results may not be as broadly applicable as they could be
due to the single-center design and sample size. To
validate these results and evaluate the impact of
eradication therapy on vitamin B12 levels, future research
should concentrate on multi-center studies with bigger,
more diverse populations.

CONCLUSION

To sum up, our research supports the link between H.
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pylori infection and vitamin B12 deficiency, indicating that
H. pylori may be a major risk factor for this dietary
shortfall. This correlation emphasizes how crucial it is to
take H. pylori elimination into account for individuals who

REFERENCES

1.

10.

11.

12.
13.

14.

IJBR Vol.3 Issue.7 2025 @@@@ Copyright © 2025. 1JBR Published by Indus Publishers
EEECE®  This work is licensed under a Creative Commons Attribution 4.0 International License.

Hu Y, Zhu Y, Lu NH. Recent progress in Helicobacter pylori
treatment. Chin Med J. 2020;133(3):335-43.
https://doi.org/10.1097/cm9.0000000000000618

Magsi I, Keerio SH, Kumar C, Talpur AS, Shahzeen F, Abbasi
ZM, et al. Response of helicobacter pylori eradication
treatment in patients with normal and below-normal serum
vitamin D levels. Cureus. 2021;13(4):e14777.
https://doi.org/10.7759/cureus.14777

Xue Y, Zhou LY. Lu HP, Liu JZ. Recurrence of Helicobacter
pylori infection: incidence and influential factors. Chin Med
J. 2019;132(7):765-71.
https://doi.org/10.1097/cm9.0000000000000146
Soyocak A, Ergun DD, Koc G, Ergun S, Ozsobaci NP.
Investigation of aryl hydrocarbon receptor, zinc, and
vitamin B12 levels in chronic gastritis with Helicobacter
pylori infection. Biol Trace Elem Res. 2021;199(3):2431-37.
https://doi.org/10.1007/s12011-021-02667-5

Civan HA. Vitamin B12 status in children with helicobacter
pylori gastritis. Med ] Bakirkoy. 2020;16(2):120-4.
https://doi.org/10.5222 /bmj.2020.03522

Pinar IE, Mavis O. The effect of helicobacter pylori density on
serum vitamin b12 and folate levels in patients with non-
atrophic gastritis. Cureus. 2023;15(9):e45252.
https://doi.org/10.7759/cureus.45252

Abdulkareem GK, Abdul-Sada WN, Abdulkareem HK.
Helicobacter pylori can cause vitamin b12 deficiency.
Medico-legal Update. 2020;20(1):284-6.
https://doi.org/10.37506 /mlu.v20i1.371

El Gayar NH, El Mesky MM, Deghady AA, Awad AKM. Effect
of helicobacter pylori infection on nutrition, metabolism,
cognition, and serum vitamin B12 in the elderly. ] Geriatric
Gerontol. 2021;5(1):234-48.
https://doi.org/10.21608/niles.2022.108632.1062
Boyanova L. Role of helicobacter pylori virulence factors for
iron acquisition from gastric epithelial cells of the host and
impact on bacterial colonization. Future Microbiol.
2011;6:843-6.

https://doi.org/10.2217 /fmb.11.75

Kadhim G, Shikh M, Omar H, Ismail A. Vitamin B12 deficiency
in helicobacter pylori infected patients. Open Access Lib J.
2018;5:1-4.

https://doi.org/10.4236/0alib.1104172

Glimiirdiild Y, Serin E, Ozer B, Kayaselcuk F, Kul K, Pata C, et
al. Predictors of Vitamin B12 deficiency: age and
helicobacter pylori load of antral mucosa. The Turk ]
Gastroenterol. 2003;14:44-49.
https://doi.org/10.1016/s0016-5085(03)81327-6

Osmola M, Chapelle N, Vibet MA, Bigot-Corbel E, Masson D,
Hemont C, et al. Iron and Vitamin B12 deficiency in patients
with autoimmune gastritis and helicobacter pylori gastritis:
results from a prospective multicenter study. Digestive
Diseases. 2024 Apr 2;42(2):145-53.
https://doi.org/10.1159/000535206

Yuan C, Adeloye D, Luk TT, Huang L, He Y, Xu Y, et al. The
global prevalence of and factors associated with
Helicobacter pylori infection in children: a systematic
review and meta-analysis. The Lancet Child & Adolescent
Health. 2022 Mar 1;6(3):185-94.
https://doi.org/10.1016/s2352-4642(21)00400-4

Oztekin M, Yilmaz B, Agagiindiiz D, Capasso R. Overview of
Helicobacter pylori infection: clinical features, treatment,
and nutritional aspects. Diseases. 2021 Sep 23;9(4):66.

have been diagnosed with vitamin B12 insufficiency.
Investigating the fundamental processes via which H.
pylori affects cobalamin absorption is also essential in
order to improve treatment and preventative tactics.

https://doi.org/10.3390/diseases9040066

15. Lee YC, Dore MP, Graham DY. Diagnosis and treatment of
Helicobacter pylori infection. Annual review of medicine.
2022 Jan 27;73(1):183-95.
https://doi.org/10.1146 /annurev-med-042220-020814

16. RenS, Cai P, LiuY, Wang T, Zhang Y, Li Q, et al. Prevalence of
Helicobacter pylori infection in China: A systematic review
and meta-analysis. Journal of gastroenterology and
hepatology. 2022 Mar;37(3):464-70.
https://doi.org/10.1111/jgh.15751

17. Tiikel N, Aliustaoglu M. The Frequency of Vitamin B12
Deficiency in Patients with Helicobacter Pylori Infection and
the Relationship Between Helicobacter Pylori and Vitamin
B12 Deficiency. Eurasian ] Med Adv. 2024;4(2):85-9.

18. Pinar IE, Mavis O. The effect of helicobacter pylori density on
serum vitamin b12 and folate levels in patients with non-
atrophic gastritis. Cureus. 2023 Sep 14;15(9).
https://doi.org/10.7759 /cureus.45252

19. Malfertheiner P, Camargo MC, El-Omar E, Liou M, Peek R,
Schulz C, et al. Helicobacter pylori infection. Nature reviews
Disease primers. 2023 Apr 20;9(1):19.
https://doi.org/10.1038/s41572-023-00431-8

20. Xu H, Huang K, Shi M, Gong H, Han M, Tian W, et al.
MicroRNAs in Helicobacter pylori-infected gastric cancer:
Function and clinical application. Pharmacological Research.
2024 May 16:107216.
https://doi.org/10.1016/j.phrs.2024.107216

21. Gupta A, Shetty S, Mutalik S, Mathew EM, Jha A, Mishra B, et
al. Treatment of H. pylori infection and gastric ulcer: need
for novel pharmaceutical formulation. Heliyon. 2023 Oct
1;9(10).
https://doi.org/10.1016/j.heliyon.2023.e20406

22. Tang]W,LiF, LiuX, Wang]T, Xiong XS, Lu XY, et al. Detection
of Helicobacter pylori infection in human gastric fluid
through surface-enhanced Raman spectroscopy coupled
with machine learning algorithms. Laboratory Investigation.
2024 Feb 1;104(2):100310.
https://doi.org/10.1016/j.labinv.2023.100310

23. Soyocak A, Ergun DD, Koc G, Ergun S, Ozsobaci NP.
Investigation of aryl hydrocarbon receptor, zinc, and
vitamin B12 levels in chronic gastritis with Helicobacter
pylori infection. Biological Trace Element Research. 2021
Jul;199(7):2431-7.
https://doi.org/10.1007/s12011-021-02667-5

24. Carmel R, Perez-Perez GI, Blaser M]. Helicobacter pylori
infection and food-cobalamin malabsorption. Dig Dis Sci
1994;39(2):309-314.
https://doi.org/10.1007 /bf02090202

25. Carmel R, Sinow RM, Siegel ME, Samloff IM. Food cobalamin
malabsorption occurs frequently in patients with
unexplained low serum cobalamin levels. Arch Intern Med
1988;148(8):1715-1719.
https://doi.org/10.1001/archinte.1988.00380080019008

26. Negrini R, Lisato L, Zanella I, Cavazzini L, Gullini S, Villanacci
V, et al. Helicobacter pylori infection induces antibodies
cross-reacting with human gastric mucosa.
Gastroenterology 1991;101(2):437-445.
https://doi.org/10.1016/0016-5085(91)90023-¢

27. Malfertheiner P, Megraud F, O'Morain CA, Atherton ], Axon
AT, Bazzoli F, et al. European Helicobacter Study Group.
Management of helicobacter pylori infection- The
Maastricht 1V/ Florence Consensus Report. Gut
2012;61(5):646-6.

Page | 509


https://doi.org/10.1097/cm9.0000000000000618
https://doi.org/10.7759/cureus.14777
https://doi.org/10.1097/cm9.0000000000000146
https://doi.org/10.1007/s12011-021-02667-5
https://doi.org/10.5222/bmj.2020.03522
https://doi.org/10.7759/cureus.45252
https://doi.org/10.37506/mlu.v20i1.371
https://doi.org/10.21608/niles.2022.108632.1062
https://doi.org/10.2217/fmb.11.75
https://doi.org/10.4236/oalib.1104172
https://doi.org/10.1016/s0016-5085(03)81327-6
https://doi.org/10.1159/000535206
https://doi.org/10.1016/s2352-4642(21)00400-4
https://doi.org/10.3390/diseases9040066
https://doi.org/10.1146/annurev-med-042220-020814
https://doi.org/10.1111/jgh.15751
https://doi.org/10.7759/cureus.45252
https://doi.org/10.1038/s41572-023-00431-8
https://doi.org/10.1016/j.phrs.2024.107216
https://doi.org/10.1016/j.heliyon.2023.e20406
https://doi.org/10.1016/j.labinv.2023.100310
https://doi.org/10.1007/s12011-021-02667-5
https://doi.org/10.1007/bf02090202
https://doi.org/10.1001/archinte.1988.00380080019008
https://doi.org/10.1016/0016-5085(91)90023-e

Ali, S. etal,, Frequency of Vitamin B12 Deficiency in H Pylori Positive Patients

https://doi.org/10.1136/gutjnl-2012-302084 https://doi.org/10.1159/000535206

28. Osmola M, Chapelle N, Vibet MA, Bigot-Corbel E, Masson D, 29. Khaydarovna MF. Helicobacter pylori and its importance in
Hemont C, et al. Iron and vitamin B12 deficiency in patients the development of anemia associated with iron deficiency
with autoimmune gastritis and helicobacter pylori gastritis: and vitamin B12. Miasto Przyszto$ci. 2024 Jan 16;44:207-11.

results from a prospective multicenter study. Digestive
Diseases. 2024 Apr 2;42(2):145-53.

Page | 510
IJBR Vol.3 Issue.7 2025 @@@ Copyright © 2025. IJBR Published by Indus Publishers
M This work is licensed under a Creative Commons Attribution 4.0 International License.



https://doi.org/10.1136/gutjnl-2012-302084
https://doi.org/10.1159/000535206

