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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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1. Articles must be provided with a double copy, in English or Russian languages and typed or
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
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by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Background: Vitamin B12 deficiency, commonly attributed
to malabsorption, presents significant clinical consequences
including hematological and neurological manifestations.
Helicobacter pylori infection, a prevalent global pathogen, has
been implicated in gastric pathology that may compromise
vitamin B12 absorption through various mechanisms including
gastric atrophy and impaired intrinsic factor production. This
study aimed to evaluate the association between H. pylori
infection and vitamin B12 deficiency.

Methods: A retrospective study was conducted at Thumbay
Hospital, Ajman, UAE, involving 110 patients who underwent
testing for both H. pylori (via urea breath test) and vitamin
B12 levels using consecutive sampling of eligible patients
tested during the study period. Patients with positive H. pylori
results comprised the case group (n=60), while those with
negative results served as controls (n=50). H. pylori positivity
was defined by the assay's manufacturer cut-off (delta-over-
baseline >2.4%o), and vitamin B12 deficiency was defined as a
serum concentration below 200 pg/mL per the assay reference
interval. Exclusion criteria included diseases other than H.
pylori affecting vitamin B12 levels and ongoing vitamin B12
therapy. Data were analyzed using SPSS version 24, employing
Student's t-test and Pearson's correlation.

Results: A statistically significant difference was observed in
mean vitamin B12 levels between H. pylori-infected patients
(115.25 + 26.48 pg/mL) and non-infected patients (253.05
+ 7831 pg/mL; p < 0.001). No significant gender-based
differences were found within the infected group (p = 0.9). A
significant negative correlation was identified between vitamin
B12 levels and urea breath test results (r =-0.56, p = 0.004).

Conclusion: The findings support the hypothesis that H. pylori
infection is associated with vitamin B12 deficiency, highlighting
the importance of screening and monitoring vitamin B12 levels
in infected individuals. Further large-scale prospective studies
are warranted to establish causality and evaluate the impact of
H. pylori eradication on vitamin B12 status.

Key words. Helicobacter pylori, vitamin B12 deficiency,
cobalamin, urea breath test, gastric atrophy, malabsorption.

Introduction.

Helicobacter pylori, a Gram-negative spiral-shaped
microaerophilic bacterium, colonizes the human stomach and
has garnered significant attention for its impact on various
aspects of health, particularly its relationship with vitamin B12
metabolism [1]. This bacterium, which exclusively inhabits the
mucosa of the stomach and duodenum, has developed unique
adaptations to survive the hostile acidic environment, including
the production of urease that converts urea to ammonia and
carbon dioxide, neutralizing surrounding acidity [2].
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Vitamin B12 (cobalamin) plays a crucial role in numerous
physiological processes, including DNA synthesis, nerve
function, and red blood cell formation [3]. The intracellular
conversion of vitamin B12 to two active coenzymes, adenosyl
cobalamin in mitochondria and methyl cobalamin in the
cytoplasm, is essential for the homeostasis of methylmalonic acid
and homocysteine [4]. Vitamin B12 deficiency, relatively common
worldwide, can lead to serious clinical consequences including
megaloblastic anemia and neurological manifestations [5].

The presence of H. pylori in the stomach has been associated
with chronic gastritis, peptic ulcer disease, and gastric
malignancies including gastric cancer and mucosa-associated
lymphoid tissue (MALT) lymphoma [6]. These conditions can
lead to alterations in the stomach's mucosal lining, affecting its
ability to absorb nutrients efficiently [7]. Research suggests that
H. pylori infection may interfere with the stomach's production
of intrinsic factor, a glycoprotein necessary for vitamin B12
absorption in the terminal ileum [8]. When intrinsic factor
production is impaired, as seen in individuals with chronic
gastritis or gastric atrophy caused by H. pylori infection, vitamin
B12 absorption becomes compromised [9].

Globally, H. pylori colonizes approximately half of the world's
population, with higher prevalence in developing nations [10].
The UAE has a high prevalence of H. pylori infection, which
may contribute to a higher incidence of vitamin B12 deficiency
in the population [11]. Despite the global significance of this
infection, the relationship between H. pylori and vitamin B12
deficiency remains incompletely understood, with conflicting
evidence from various studies.

This study aimed to evaluate the association between H. pylori
infection and vitamin B12 deficiency in patients attending
Thumbay University Hospital, Ajman, and to compare vitamin
B12 levels between infected and non-infected individuals, as
well as between genders among infected patients.

Materials and Methods.

Study design and Setting: This retrospective study was
conducted at Thumbay Hospital, Ajman, United Arab Emirates,
from January to April 2024. The study was approved by the
Institutional Ethics and Research Committee of Gulf Medical
University.

Study Population and Sampling:

The study population comprised patients who underwent
testing for both H. pylori (via urea breath test) and vitamin B12
at the Clinical Chemistry Department of Thumbay Labs during
the study period. A consecutive sampling approach was used:
all patients who underwent concurrent urea breath testing and
serum vitamin B12 measurement during the study period were
screened for eligibility in the order in which they were tested,
rather than being selected by convenience or random sampling.
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Laboratory records with a missing urea breath test result, a
missing vitamin B12 result, or missing core demographic
information (age or sex) were excluded prior to statistical
analysis. Patients who met any of the clinical exclusion criteria
listed below were also excluded before the final analytic sample
of 110 patients (60 cases, 50 controls) was assembled.

Inclusion and Exclusion Criteria:
Inclusion Criteria:

« Patients with positive H. pylori infection results (case group)

* Patients with negative H. pylori infection results (control
group)

* Adults aged >18 years.

* Patients who underwent both the Urea Breath Test and serum
vitamin B12 measurement during the study period.

» Complete demographic and laboratory records.

* Positive UBT constituted the case group, whereas negative
UBT constituted the control group.

Exclusion Criteria:

* Previous vitamin B12 supplementation within the preceding
six months.

* Previous H. pylori eradication therapy.

* History of gastric surgery.

* Pernicious anemia.

* Chronic liver disease.

* Chronic kidney disease.

* Inflammatory bowel disease.

* Type 1 diabetes mellitus.

* Pregnancy.

* Rheumatoid arthritis or other autoimmune diseases affecting
vitamin B12 metabolism.

* Patients with incomplete medical or laboratory records.

* Records with missing urea breath test results, missing vitamin
B12 results, or missing age/sex data

Sample Size Calculation:

Sample size was calculated based on the formula:

N=zPq/¢e?

Where: N = Sample size; Z = Population in Ajman (504,000);
P = 64.8% infected with H. pylori (64.8 x 504,000 / 100 =
326,592); q = Variance of population; e = Allowable error (5%).
The calculated sample size was 110 individuals.

Laboratory Methods:

Urea Breath Test: The urea breath test measured the ratio
of carbon-13/14 isotopes in exhaled air before and after the
consumption of radioactive urea, based on H. pylori urease
activity. Patients fasted for at least six hours prior to the
test. Baseline breath samples were collected, followed by
administration of 13C-labeled urea solution. Additional breath
samples were collected after 30 minutes.

Vitamin B12 Measurement: Quantitative determination of
total vitamin B12 in serum was performed using the Beckman
Coulter Dx1800 analyzer. The Access Vitamin B12 assay is
a competitive binding immunoenzymatic assay. A sample
was added to a reaction vessel along with alkaline potassium
cyanide and dithiothreitol to denature B12 binding proteins
and convert all forms of vitamin B12 to cyanocobalamin.
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After neutralization, intrinsic factor-alkaline phosphatase
conjugate and paramagnetic particles coated with goat anti-
mouse IgG:mouse monoclonal anti-intrinsic factor were
added. Vitamin B12 in the sample bound to the intrinsic factor
conjugate, preventing it from binding to the solid phase anti-
intrinsic factor.

Diagnostic Criteria: H. pylori infection status was classified
using the manufacturer-defined delta-over-baseline (DOB) cut-
off for the 13C-urea breath test kit used at Thumbay Labs: a
DOB value of >2.4%0 was considered positive, and values
below this threshold were considered negative, consistent with
the assay's validated protocol. Vitamin B12 status was classified
according to the reference interval of the Beckman Coulter
Access Vitamin B12 assay: serum concentrations below 200 pg/
mL were classified as deficient, 200-300 pg/mL as borderline/
low-normal, and above 300 pg/mL as normal. These categorical
cut-offs are reported here to allow clinical interpretation of
the severity of deficiency observed; the primary between-
group statistical comparisons in this study were performed on
continuous vitamin B12 concentrations and continuous urea
breath test values rather than on the categorical classifications.

Validation Procedure:

The validation procedure was performed according to CAP
(College of American Pathologists) and CLIA (Clinical
Laboratory Improvement Amendments) standards for accuracy,
precision, and linearity.

Handling of Missing Data:

Medical records were reviewed for completeness before
analysis. Patients with missing demographic information,
incomplete laboratory investigations, or unavailable UBT
or vitamin B12 results were excluded from the study. No
imputation of missing data was performed.

Data Analysis:

Statistical analysis was performed using SPSS software
version 24 for Windows. Continuous variables were compared
between groups using Student's t-test. Parametric correlations
were performed using Pearson's test. Mean values of continuous
data are expressed as mean + SD. A p-value < 0.05 was
considered statistically significant. Normality of continuous
variables was assessed prior to parametric analysis using the
Shapiro—Wilk test. Variables demonstrating normal distribution
were summarized as mean + standard deviation.

Results.

A total of 110 individuals were included in this study,
comprising 60 H. pylori-infected patients (case group) and 50
non-infected patients (control group).

Comparison Between Infected and Non-Infected Patients:

A statistically significant difference was observed in mean
vitamin B12 levels between infected and non-infected patients (p
<0.001). Patients with H. pylori infection exhibited significantly
lower mean vitamin B12 levels compared to their non-infected
counterparts (115.25 £26.48 pg/mL vs. 253.05 + 78.31 pg/mL).
Additionally, the infected group demonstrated markedly higher
UBT values compared to the non-infected group (17.42 +31.57
vs. 0.35+0.27; p < 0.001). No significant difference was found
in mean age between groups (p = 0.8).
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Figure 1. Scatterplot shows the correlation between the Vitamin B12, and Urea breath test.

Table 1. Comparison of Mean Values Between H. pylori-Infected and Non-Infected Patients.

Variable Group N
N o 0
Vitamin B12 (pg/mL) Eliﬁziected gg

Infected 60
Urea Breath Test If]lozc_ilelfected 50

Mean + SD
36.32 £8.58
36.63 +8.58
115.25 +£26.48
253.05 +78.31
17.42 £31.57
0.35+0.27

0.8

<0.001

<0.001

Table 2. Comparison of Mean Values by Gender Among H. pylori-Infected Patients.

Variable Gender N
Age (years) xizle ;8
Vitamin B12 (pg/mL) ll:/i E:rl:;l e ;8
Urea Breath Test 1:2:}21 e ;8

Gender-Based Comparison Among Infected Patients:

No statistically significant differences were observed between
males and females for age, vitamin B12 levels, or UBT values
(p > 0.05 for all comparisons).

Correlation Between Vitamin B12 and UBT:

A significant negative correlation was identified between
vitamin B12 levels and urea breath test results (r = -0.56, p =
0.004), indicating that as UBT values increased, vitamin B12
levels decreased.

Discussion.

This study aimed to compare vitamin B12 levels between H.
pylori-infected and non-infected individuals and to examine
gender-based differences among infected patients. Our findings
provide strong evidence supporting the association between H.
pylori infection and vitamin B12 deficiency.

Association Between H. pylori Infection and Vitamin B12
Deficiency:

The most striking finding of this study was the significantly

lower mean vitamin B12 levels in H. pylori-infected patients
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Mean £+ SD
36.31+£7.19
36.49 £ 10.54
115.43 £25.29
114.97 +28.62
15.21 £25.85
20.99 £39.17

0.8
0.9

0.4

compared to non-infected controls (115.25 + 26.48 pg/mL vs.
253.05+78.31 pg/mL; p<0.001). This substantial difference—a
reduction of approximately 54%—strongly suggests that H.
pylori infection adversely affects vitamin B12 status. This
finding corroborates previous research by Serin et al. [12], who
demonstrated that H. pylori density was significantly associated
with vitamin B12 levels on multivariate analysis in patients with
minimal or no gastric atrophy. Similarly, Giimiirdiili et al. [13]
identified antral H. pylori load as an independent predictor of
vitamin B12 deficiency.

A comprehensive meta-analysis by Cai et al. [14], which
included 48 studies, confirmed that H. pylori-positive patients
had significantly lower serum vitamin B12 levels than H.
pylori-negative patients (SMD = -0.30; 95% CI: -0.53 to
-0.08). Furthermore, that meta-analysis demonstrated that
serum vitamin B12 levels improved after successful H.
pylori eradication therapy (SMD = 1.85; 95% CI: 0.81-2.90),
providing compelling evidence for a causal relationship [14].

The significantly higher UBT values in the infected group
(17.42 £ 31.57 vs. 0.35 £ 0.27; p < 0.001) further support the
association between active H. pylori infection and vitamin B12



deficiency. The strong negative correlation between vitamin
B12 levels and UBT results (r = -0.56, p = 0.004) reinforces
this relationship, suggesting that higher bacterial burden, as
indicated by higher UBT values, is associated with more severe
vitamin B12 deficiency.

Several mechanisms may explain this association. H. pylori
infection can lead to chronic gastritis and gastric atrophy,
reducing the secretion of intrinsic factor and impairing vitamin
B12 absorption [15]. Additionally, the bacterium's ability to alter
the gastric environment, including increasing gastric pH and
inducing inflammatory responses, may contribute to impaired
B12 absorption [16]. Notably, Serin et al. [12] demonstrated that
the association between H. pylori and vitamin B12 deficiency
exists even in patients with non-ulcer dyspepsia and minimal
or no gastric atrophy, suggesting that mechanisms beyond
atrophy, such as bacterial competition for cobalamin or local
inflammatory effects, may be involved.

Our findings are consistent with the landmark study by Kaptan
et al. [17], who reported that H. pylori was detected in 56% of
patients with vitamin B12 deficiency and that eradication of H.
pylori infection successfully improved anemia and vitamin B12
levels. A more recent study from the UAE by Weisy et al. [18]
further supports this association, demonstrating links between H.
pylori virulence factors and micronutrient deficiencies including
vitamin B12 among asymptomatic residents in Sharjah.

Gender-Based Differences.

No significant differences were observed between male and
female infected patients for vitamin B12 levels (p = 0.9), age (p
=0.8), or UBT values (p = 0.4). This suggests that gender may
not play a significant role in determining H. pylori infection
status or vitamin B12 status among infected individuals. This
finding is consistent with most studies that have not found
significant gender differences in vitamin B12 status related to
H. pylori infection [19].

However, a noteworthy, though statistically non-significant,
trend was observed for UBT values, with female infected
patients showing higher mean values (20.99 £ 39.17) compared
to males (15.21 £ 25.85). This observation aligns with the study
by Eisdorfer et al. [20], which reported systemic differences
between men and women in quantitative UBT results, suggesting
that host-related and environmental factors might affect UBT
quantitative results. The non-significant difference in our study
may be attributed to the relatively small sample size, and further
investigation with larger cohorts is warranted.

Age Distribution.

The lack of significant difference in mean age between H.
pylori-infected and non-infected groups (p = 0.8) suggests
that age may not be a determining factor in H. pylori infection
status among our study population. However, Glimiirdiili et
al. [13] identified age as an independent risk factor for vitamin
B12 deficiency irrespective of gastric atrophy. The relatively
young mean age of our study population (approximately 36
years) may not adequately represent the elderly population,
who are at higher risk for both H. pylori infection and vitamin
B12 deficiency. This limitation should be considered when
interpreting our findings.
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Comparison with Recent Regional and International Studies.

Our findings are also broadly consistent with several more
recently published studies. Rafique et al. [24] reported a
significant association between H. pylori infection and vitamin
B12 deficiency in a Pakistani patient cohort, and Ali et al.
[25] similarly documented an elevated frequency of vitamin
B12 deficiency among H. pylori-positive patients. A 2024
Turkish study by Tiikel et al. [26], conducted among patients
undergoing upper gastrointestinal endoscopy for evaluation of
unexplained vitamin B12 deficiency, likewise found H. pylori
infection in the majority of affected patients, supporting a
possible etiological role for the infection beyond overt gastric
atrophy. In contrast, a 2025 retrospective cohort study of Ezidi
refugees in Australia [27] found a high prevalence of both H.
pylori infection (76.7%) and vitamin B12 deficiency (50.7—
58%) but no statistically significant association between the two
conditions. This discrepancy suggests that population-specific
factors—such as background nutritional status, comorbid
iron and vitamin D deficiency, and differences in diagnostic
thresholds across studies—may modulate the strength of the
observed association, and it reinforces the need for larger, multi-
center, prospective studies across diverse populations before the
relationship can be considered fully established.

Clinical Implications.

Our findings have important clinical implications. Routine
screening for vitamin B12 deficiency in patients with confirmed
H. pylori infection may be warranted, particularly in those with
risk factors for deficiency such as elderly patients, vegetarians,
and individuals with gastrointestinal symptoms [21]. Similarly,
H. pylori infection should be considered as a potential etiological
factor in patients presenting with unexplained vitamin B12
deficiency, especially in regions with high prevalence of the
infection [22].

The potential reversibility of vitamin B12 deficiency
following H. pylori eradication, as demonstrated by multiple
studies [14,17], underscores the importance of considering
this treatable cause of deficiency. Furthermore, Gumurdulu et
al. [23] demonstrated that vitamin B12 replacement therapy
significantly improved gastric emptying time and dyspepsia
scores in H. pylori-infected patients with low B12 levels,
highlighting the broader clinical impact of addressing B12
deficiency in this population.

Strengths and Limitations.

The strengths of this study include its relatively robust sample
size (n=110), the use of a consecutive sampling strategy to reduce
selection bias, and the use of objective, validated laboratory
methods for both H. pylori diagnosis (UBT) and vitamin B12
measurement, applied against pre-specified diagnostic cut-offs
(see Diagnostic Criteria). The comparison with a control group
strengthens the validity of our findings.

However, several limitations should be acknowledged. First,
the retrospective design limits our ability to establish causality.
Second, the single-center nature of the study may limit the
generalizability of our findings to other populations. Third,
although several important confounders known to affect vitamin
B12 status — including other gastrointestinal disease, ongoing



vitamin B12 therapy, rheumatoid arthritis, type 1 diabetes, and
renal disease — were addressed at the design stage through our
exclusion criteria, we did not systematically record and could
not statistically adjust for other potential confounders, such
as dietary intake (including vegetarian/vegan diet), anemia
or other hematologic indices, non-excluded gastrointestinal
conditions (e.g., degree of atrophic gastritis, prior gastric
surgery), or use of medications known to influence vitamin B12
absorption (e.g., proton pump inhibitors, metformin). Future
prospective studies should collect these variables and apply
multivariable regression to formally adjust for them. Fourth,
the relatively young mean age of our study population may not
represent the elderly population at highest risk for vitamin B12
deficiency. Finally, our study did not evaluate the impact of H.
pylori eradication on vitamin B12 levels, which would provide
stronger evidence for a causal relationship.

Conclusion.

Our study findings bolster the theory that Helicobacter
pylori infection contributes to vitamin B12 deficiency. The
significantly lower vitamin B12 levels in H. pylori-infected
patients compared to non-infected controls, along with the
strong negative correlation between UBT and vitamin B12
levels, provide compelling evidence for this association. No
significant gender-based differences were observed, suggesting
that the association is independent of sex. These findings
highlight the importance of considering H. pylori infection as
a potential cause of vitamin B12 deficiency and underscore the
need for routine screening and monitoring in at-risk populations.
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