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Abstract:
Objective: To determine the frequency of vitamin B12 deficiency in patients with Helicobacter pylori infection.
Methodology: This cross sectional descriptive study was conducted from 01-01-2015 to 30-06-2015 at Liaquat
University Hospital Jamshoro / Hyderabad. All the patients of 19-60 years of age, of either gender with
Helicobacter pylori infection for more than 02 weeks duration were further evaluated for serum vitamin B12
level. The data was analyzed in statistical software (SPSS) and the p-value ≤0.05 was considered as statistically
significant.
Results: During six months study period, total 340 (225 males and 115 females) Helicobacter pylori infected
patients were enrolled and entered in the study. The vitamin B12 deficiency was observed in 236 (69.4%)
subjects of which 148 (65.8%) were males and 88 (76.5%) were females. The mean ±SD for age of overall
population was 42.94±9.86 years while the mean age ±SD for vitamin B12 deficient and non-deficient was
40.76±8.75 and 41.38±8.97 years respectively. The mean ± SD for duration of infection in overall population
was 6.93±1.93 weeks while it was 6.72±2.30 and 6.54±1.75 weeks in vitamin B12 deficient and non-deficient
individuals. The mean ± SD of vitamin B12 level in deficient and non-deficient population was 143.63±8.75 and
283.95±10.77 respectively.
Conclusion: The Vitamin B12 deficiency is more pronounced in Helicobacter pylori infection. In present study
vitamin B12 deficiency was observed in 236 (69.4%) patients with male predominance 148 (65.8%)
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INTRODUCTION:
Helicobacter pylori (H. pylori) is a type of bacteria
responsible for widespread infection with more
than 50% of the world's population infected even
though 80% of those infected have no symptoms
leads to chronic gastritis, peptic ulcer disease and
gastric malignancies [1,2]. The prevalence of
infection is thought to be 80% in developing
countries and 30-50% in developed countries [3].
The lower rate of infection in the West is largely
attributed to higher hygiene standards and
widespread use of antibiotics [4,5]. The reported
prevalence of H. pylori in Pakistan, was 49% [4].
The serological tests detect the presence of
antibody (IgG) to H. pylori [6].
Vitamin B12 deficiency is seen in clinical practice
and observed in patients with Helicobacter pylori
infection [7], the reported prevalence for vitamin
B12 deficiency in Helicobacter pylori infection was
67% [8]. Vitamin B12 deficiency often goes
undetected with manifestations that range from
asymptomatic to a wide spectrum of hematologic
and/or neuropsychiatric features [9]. It is worth
stating that the stomach plays a major role both in
the supportive absorption of vitamin B12 and the
pathogenesis of cobalamin deficiency [10,11].
Among the etiologies of vitamin B12 deficiency,
the pernicious anemia (PA), once believed to be the
major cause [12].
In various studies, H. pylori can be seen as a cause
of vitamin B-12 deficiency as a result of gastric
atrophy with loss of stomach acid production and
treatment of H. pylori can relieve the vitamin B-12
deficiency and the Megaloblastic anemia due to B12 deficiency [13-15].
The present study was designed to investigate the
vitamin B12 deficiency in H. pylori infected
patients as the prevalence of H. pylori in our setup
is larger so it is expected that prevalence of vitamin
B12 deficiency in H. pylori infected patient may be
larger as compared to western population that’s
why such study was considered.
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METHODOLOGY:
This cross sectional descriptive study was
conducted from 01-01-2015 to 30-06-2015 at
Liaquat University Hospital Jamshoro / Hyderabad,
on a sample of 340 Helicobacter pylori infected
patients with the age between 19-60 years. Patients
of either gender, chosen via Non-probability
consecutive sampling with Helicobacter pylori
infection for more than 02 weeks duration and who
gave written consent for participation in the study,
were further evaluated for serum vitamin B12
level. Helicobacter pylori infection was detected
through serology by quantitative enzyme linked
immunosorbent assay (ELISA) method. The antiHelicobacter pylori antibody (IgG) concentration ≥
20 U/mL was considered as positive Helicobacter
pylori infection. While the benchmark for Vitamin
B12 deficiency was considered with level of ≤200
ρg/ml. Patients who are on Helicobacter pylori
eradication and vitamin B12 therapy, pregnant
ladies, alcoholics, those with history of resection of
stomach or small bowl surgery, malabsorption
syndrome, folic acid deficiency, anemia with the
primary disease such as hepatic disease, hemolytic
anemia,
cancer,
a
plastic
anemia,
myeloproliferative disease, red cell aplasia,
multiple myeloma, leukemia, chronic kidney
disease and those using immunosuppressive or
chemotherapeutic drugs were excluded from the
disease. The data was analyzed in statistical
software (SPSS. V. 16.0) and the p-value ≤0.05
was considered as statistically significant.
RESULTS:
During six month study period, total 340 patients
with Helicobacter pylori infection were evaluated
for vitamin B 12 deficiency. Out of which 225
(66.2%) were males and 115 (33.8%) were
females.

Gender Distribution of Sample
[VALUE]
[VALUE]

Male

Female

Fig 1: Gender Distribution of Sample
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Vitamin B 12 deficiency was found in 236 patients
i.e. 69.4% with a level of <200 ρg/ml while 104 i.e.
30.6 % patients were having normal B 12 levels.
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The mean ±SD for age of overall population was
42.94±9.86 years while the mean age ±SD for
vitamin B12 deficient and non-deficient was
40.76±8.75 and 41.38±8.97 years respectively.

Table 1: The Distribution of Age in Relation to Vitamin B12 Deficiency
VITAMIN B12 DEFICIENCY

AGE (yrs)
19-29
30-39
40-49
50-60
Total

Yes

No

Total

38
55.1%

31
44.9%

69
100.0%

108
74.5%
68
72.3%
22
68.8%

37
25.5%
26
27.7%
10
31.2%

145
100.0%
94
100.0%
32
100.0%

236

104

340

69.4%

30.6%

100.0%

P- Value

0.03*

*p-value is statistically significant
The vitamin B12 deficiency was observed in 236
(69.4%) subjects of which 148 (65.8%) were males
and 88 (76.5%) were females.

The mean ± SD for duration of infection in overall
population was 6.93±1.93 weeks while it was
6.72±2.30 and 6.54±1.75 weeks in vitamin B12
deficient and non-deficient individuals.

Fig 2: Vitamin B12 Status of H.Pylori Infected Sample
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Table 2: The Distribution of Duration in Relation to Vitamin B12 Deficiency

VITAMIN B12 DEFICIENCY
Yes
No
DURATION
(weeks)

Total

56

22

78

71.8%

28.2%

100.0%

4-6

75
69.4%

33
30.6%

108
100.0%

>6

105
68.2%

49
31.8%

154
100.0%

236

104

340

69.4%

30.6%

100.0%

2-4

Total

P- Value

0.85*

*p-value is statistically non-significant

Fig 3: The Distribution of Gender in Relation to Vitamin B12 Deficiency
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DISCUSSION:
Vitamin B12 deficiency is the most common cause
of megaloblastic anemia. The determination of
serum vitamin B12 levels is the standard test used
for the diagnosis of vitamin B12 deficiency. H.
pylori infection causing immediate developments
of persistent gastritis, colonization of the stomach
by H. pylori is almost always accompanied by
clinical and histological signs of chronic gastritis
associated with both the local and systemic
immune response [16].
Helicobacter pylori infection leads to immediate
development of persistent gastritis. Colonization of
the stomach by H pylori is almost always
accompanied by clinical and histologic signs of
chronic gastritis associated with both local and
systemic immune response. Resolution of gastritis,
mucosal immune response to H pylori, and normal
appearance of gastric epithelium is demonstrated
following eradication of the infection with
antibiotic therapy. The association between H.
pylori and vitamin B12 deficiency remains even
more argumentative. Previous studies by Karnes et
al [17] and Varis et al [18] had showed that the
most patients with atrophic gastritis of the stomach
body have been infected with H. pylori and had
suggested that H. pylori is involved in initiating an
irreversible process leading to vitamin B12
deficiency
The present study screened the Helicobacter pylori
infected subjects for their vitamin B12 status by
concentrating on the increasing prevalence of
vitamin B12 deficiency in our country that can be
predicted from a small study on a hospital based
population of patients with megaloblastic anemia at
the Pakistan Institute of Medical Sciences,
Islamabad in which the contribution of B12
deficiencies was found to be 76% [19]. In present
study, the majority of vitamin B12 deficient
Helicobacter pylori infected patients were from
urban areas (59%) and this is surprisingly a high
figure considering that most of the Pakistani
population is non-vegetarian.
Helicobacter pylori have been determined as an
etiologic factor in vitamin B 12 deficiency [20]. In
populations with a high prevalence of H.pylori
infection, the frequency of vitamin B12 deficiency
and its clinical consequences can be expected to be
high. In this study, the most commonly accepted
cutoff value for low vitamin B12 status (≤200
pg/ml) was used and a markedly high frequency
(69.4%) of vitamin B12 deficiency was found
which is higher than that observed by Gumurdulu,
et al and Tucker, et al [21,22]. The present study
used serum vitamin B12 level to assess vitamin
B12 level because determination of serum vitamin
B12 levels is the standard test used for the
diagnosis of vitamin B12 deficiency and it is
necessary to establish the cause of this deficiency
[23].
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A study by Carmel et al who investigated the
association between H.pylori infection and
megaloblastic anemia, by examining patients with
food-cobalamin
malabsorption
and
the
investigators found that patients with low levels of
serum cobalamin had a higher seroprevalence of H.
pylori infection [24]. The majority of Helicobacter
pylori infected patients with low serum vitamin
B12 level were more than 30 years old and it has
been postulated previously that etiological factor
for low serum vitamin B12 are dietary deficiency
and malabsorption from atrophic gastritis induced
by Helicobacter pylori infection.
It may be speculated that association of vitamin
B12 deficiency and H. pylori infection is
coincidental, but restoration of anemia and the
vitamin B12 deficient state in a significant group of
patients via eradication therapy is strongly
suggestive of this gram-negative rod's role in the
pathogenesis. There is little information available
regarding the possible association of H pylori
infection with non-pernicious megaloblastic
anemias. One study that investigated the
association between H pylori infection and
megaloblastic anemia, examined patients with
food-cobalamin malabsorption.24The investigators
found that patients with low levels of serum
cobalamin had a higher sero-prevalence of H pylori
infection. Low serum cobalamin levels were
unrelated to pernicious anemia in this case [25],
and the association between H pylori infection and
food-cobalamin malabsorption suggests that
gastritis induced by H pylori infection predisposes
to a more severe form of food-cobalamin
malabsorption. Moreover, a former study has
demonstrated improved protein-bound vitamin B12
absorption in 8 hypochlorhydric-achlorhydric
elderly patients following antibiotic therapy [26].
Peoples with H pylori infection may have
circulating IgG autoantibodies against epitopes on
specialized cells in the gastric mucosa [27]. It has
been shown that the lipopolysaccharide of 80% of
H pylori strains has an antigenic structure that
mimics Lewis x and y blood group antigens of the
host [28]. The β-chain of the parietal-proton pump
has Lewis y epitopes in common with most H
pylori strains. Studies suggest that autoimmunity
may play a role in the development of H pylori
gastritis [29,30]. There may be a relationship
between intrinsic factor produced by the parietal
cells of stomach and antibody produced by the host
against H pylori. These antibodies or H pylori may
affect the parietal cells, production of intrinsic
factor, function of intrinsic factor or R proteins that
bind cobalamin in the stomach.
Regarding gender distribution of present study, the
vitamin B12 deficiency was more marked in males
(65.8) with statistically significant difference
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(p=0.04) whereas the female gender is predominant
in the study by Gümürdülü et al [21].
Therefore, it has been observed that prevalence of
megaloblastic anaemia due to vitamin B12
deficiency is high in Pakistani population and the
present study was specific and limited to evaluate
vitamin B12 level in Helicobacter pylori infected
subjects at a limited setup; hence several other
multidisciplinary and more in-depth studies are
required to screen Helicobacter pylori infected
patients for their vitamin B12 status from every
aspect i.e. diagnostic to treatment effects because
the preliminary results of a prospective study by
Kaptan, et al indicates that improvement of anemia
with H. pylori eradication therapy and emphasizing
the role of H. pylori as a novel causative agent
[31].
CONCLUSION:
Vitamin B12 deficiency or insufficiency appears to
be quite common among population in our country
implicating H. pylori as an etiological factor for
B12 deficiency. In present study vitamin B12
deficiency was observed in 236 (69.4%) patients
with male predominance 148 (65.8%).
Therefore the medical community should seriously
consider the merit of early screening (for vitamin
B12) of patients with Helicobacter pylori infection
and precautions and appropriate measures should
be taken against the clinical consequences of
vitamin B12 deficiency and its complications.
REFERENCES:
1.Goodman KJ, Cockburn M. The role of
epidemiology in understanding the health effects of
Helicobacter pylori. Epidemology. 2001;12:26671.
2.Bener A, Micallef R, Afifi M, Derbala M, AlMulla HM, Usmani MA. Association between type
2 diabetes mellitus and Helicobacter pylori
infection. Turk J Gastroenterol. 2007;18(4):225-9
3.Devrajani BR, Shah SZA, Soomro AA, Devrajani
T. Type 2 diabetes mellitus: A risk factor for
Helicobacter pylori infection: A hospital based
case-control study. Int J Diabetes Dev Ctries.
2010;30(1):22-6.
4.Windsor HM, Abioye-Kuteyi EA, Leber JM,
Morrow SD, Bulsara MK, Marshall BJ. Prevalence
of Helicobacter pylori in Indigenous Western
Australians: comparison between urban and remote
rural populations. Med J Aust. 2005;182(5):210-3.
5.Devrajani BR, Devrajani T, Kumar R, Shah SZA,
Memon AS. Helicobacter pylori infection in
cirrhotic patients with upper gastrointestinal
bleeding. World Appl Sci J. 2010;8(2):137-40
6.Wex T, Venerito M, Kreutzer J, Gotze T,
Kandulski A, Malfertheiner P. Serological
prevalence of Helicobacter pylori infection in
Saxony-Anhalt, Germany, in 2010. Clin Vaccine
Immunol. 2011;18(12):2109-12

www.iajps.com

ISSN 2349-7750

7.Alfawaeir SAA, Abuzaid MB. Prevalence of
vitamin B12 deficiency in Helicobacter pylori
infected patients in Jordan. J Invest Biochem.
2013;2(1):21-5
8.Sarari AS, Farraj MA, Hamoudi W, Essawi TA.
Helicobacter pylori, a causative agent of vitamin
B12 deficiency. J Infect Dev Ctries. 2008;2(5):3469.
9.Gilsing AM, Crowe FL, Lloyd-Wright Z, Sanders
TA, Appleby PN, Allen NE, et al. Serum
concentrations of vitamin B12 and folate in British
male omnivores, vegetarians and vegans: results
from a cross-sectional analysis of the EPIC-Oxford
cohort study. Eur J Clin Nutr. 2010;64(9):933-9.
10.Langan RC, Zawistoski KJ. Update on vitamin
B12
deficiency.
Am
Fam
Physician.
2011;83(12):1425-30.
11.Ryan-Harshman M, Aldoori W. Vitamin B12
and health. Can Fam Physician. 2008;54(4):536-41.
12.Troilo A, Mecili M, Ciobanu E, Boddi V,
D'Elios MM, Andres E. Oral vitamin B12: Efficacy
and safety data in 31 patients with pernicious
anemia and food-cobalamin malabsorption. Presse
Med. 2010;39(12):e273-9.
13.Shuval-Sudai O, Granot E. An association
between Helicobacter pylori infection and serum
vitamin B12 levels in healthy adults. J Clin
Gastroenterol.2003;36(2):130-3
14.Vitale G, Barbaro F, Ianiro G, Cesario V,
Gasbarrini G, Franceschi F, et al. Nutritional
aspects of Helicobacter pylori infection. Minerva
Gastroenterol Dietol.2011;57(4):369-77.
15.Khedmat H, Amini M, Karbasi A, Azizi R. The
effect of Helicobacter pylori on vitamin B 12 blood
levels in chronic renal failure patients: a single
blind control trial. Saudi J Kidney Dis
Transpl.2013;24(4):759-63.
16.Abu Hilu R, Dudeen O, Barghouthi SA.
Correlation between serum levels of vitamin B12
and anti-Helicobacter pylori IgA antibodies in
vitamin B12 deficient Palestinian patients. Turk J
Med Sci. 2015;45(3):627-33.
17.Karnes WE, Samloff IM, Siurala M. Positive
serum antibody and negative tissue staining for
Helicobacter pylori in subjects with atrophic body
gastritis. Gastroenterology.1991;101:167-74.
18.Varis O, Valle J, Suirala M. Is Helicobacter
pylori involved in the pathogenesis of the gastritis
characteristic of pernicious anemia?. Scand J
Gastroenterol .1993;28:705-8.
19.Hashim H, Tahir F. Frequency of vitamin B12
and folic acid deficiencies among patients of
megaloblastic anaemia. Ann Pak Inst Med Sci
2006;2(3):192-4
20.Carmel R, Aurangzeb I, Qian D. Associations of
food-cobalamin malabsorption with ethnic origin,
age, Helicobacter pylori infection, and serum
markers
of
gastritis.
Am
J
Gastroenterol.2001;96:63-70.

Page 1704

IAJPS 2017, 4 (06), 1699-1705

Akbar Gohar Abro et al

21.Gumurdulu Y, Serin E, Ozer B, Kayaselçuk F,
Kul K, Pata C, et al. Predictors of vitamin B12
deficiency: age and Helicobacter pylori load of
antral mucosa. Turk J Gastroenterol.2003;14(1):449.
22.Tucker KL, Rich S, Rosenberg I, Jacques P,
Dallal G, Wilson PW, et al. Plasma vitamin B-12
concentrations relate to intake source in the
Framingham Offspring study. Am J Clin
Nutr.2000;71(2):514-22
23.Colon-Otero G, Menke D, Hook CC. A practical
approach to the differential diagnosis and
evaluation of the adult patient with macrocytic
anemia.Med Clin North Am.1992;76:581-597.
24.Carmel R, Perez-Perez GI, Blaser MJ.
Helicobacter pylori infection and foodcobalamin
malabsorption. Dig Dis Sci.1994;39:309-14.
25.Carmel R, Sinow RM, Karnaze DS. Atypical
cobalamin deficiency: subtle biochemical evidence
of deficiency is commonly demonstrable in patients
without megaloblastic anemia and is often
associated
with
protein-bound
cobalamin
malabsorption. J Lab Clin Med.1987;109(4):45463.
26.Suter PM, Golner BB, Goldin BR, Morrow FD,
Russell RM. Reversal of protein-bound vitamin
B12 malabsorption with antibiotics in atrophic
gastritis. Gastroenterology.1991;101(4):1039-45.
27.Nagashima H, Iwatani S, Cruz M, Jimenez
Abreu JA, Uchida T, Mahachai V, et al. Toll-like
Receptor 10 in Helicobacter pylori Infection. J
Infect Dis. 2015;212(10):1666-76

www.iajps.com

ISSN 2349-7750

28.Ito M, Haruma K, Kaya S, Kamada T, Kim S,
Sasaki A, Sumii M, et al. Role of anti-parietal cell
antibody in Helicobacter pylori-associated atrophic
gastritis: evaluation in a country of high prevalence
of
atrophic
gastritis.
Scand
J
Gastroenterol.2002;37(3):287-93.
29.Smyk DS, Koutsoumpas AL, Mytilinaiou MG,
Rigopoulou EI, Sakkas LI, Bogdanos DP.
Helicobacter pylori and autoimmune disease:
Cause
or
bystander.
World
J
Gastroenterol.2014;20(3):613-29
30.Hasni SA. Role of Helicobacter pylori infection
in
autoimmune
diseases.
Curr
Opin
Rheumatol.2012;24(4):429-34
31.Kaptan K, Beyan C, Ural AU, Cetin T, Avcu F,
Gülşen M, et al. Helicobacter pylori--is it a novel
causative agent in Vitamin B12 deficiency?. Arch
Intern Med.2000;160(9):1349-53

Page 1705

