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ABSTRACT 
 

Background: Helicobacter pylori are coccoid or spiral shaped organisms 3 µm in length and 0.5 µm in 
diameter. Human stomachis the principal reservoir forHelicobacter pylori.It produces gastric and 
extragastric complications by producing Vac A and Cag A toxins.  
Aim: To investigate the correlation of extragastric complications like reduction in vitamin B12, iron and 
ferritin to that of Helicobacter pylori infection. 
Methods: A total number of 90 subjects were divided into three groups A, B and C. Serum ferritin and 
vitamin B12 was estimated by chemilumiscence technique. Serum iron was assessed by calorimetric 
method. 
Results: Serum vitamin B12 values (288.13±160.09, 262.53±130.79, and 261.83±135.35pmol/l) in 
groups A, B, and C, respectively did not show any significant difference (p >0.05). Also no difference 
was noted in serum iron concentration between groups A (102.04±87.81µg/dl), group B (104.91±34.93 
µg/dl), and group C (108.93±2.13µg/dl). The serum ferritin values in group A (65.13±48.03 ng/ml), 
group B (60.55±42.07ng/ml), and group C (68.96±18.44ng/ml) were also statistically non-significant. 
Conclusion: The results of our study reveal that H. pylori infection is not the cause of vitamin B12, 
serum ferritin and iron deficiency. 
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INTRODUCTION 
 

Helicobacter pylori are a spiral shaped 
microaerophilic gram negative bacteria. It is about 3 
µm in length and 0.5 µm in diameter

1
. Reservoir of 

Helicobacter pylori is human stomach
2
. It survives by 

neutralizing gastric acidity and produces mucosal 
damage by producing Vac A and Cag A toxins

3,4
.  

H. pylori produce duodenal ulceration by 
producing more G cells in stomach antrum which 
secretes gastrin

5
. The resultant increased release of 

gastrin from G cells in stomach antrum produces two 
effects, first it increases parietal cell mass and 
secondly, increases acid production from parietal 
cells in the stomach to increase the amount of acid in 
the stomach. H. pylori also causes decreased 
inhibition of hydrochloric acid production by 
destroying D cells from the stomach antrum because 
D cells secrete somatostatin that causes inhibition of 
the gastrin. In turn, gastrin further increases acid 
secretion from the parietal cells

6
. Helicobacter pylori 

produces gastritis and gastric ulcers by producing 
inflammatory changes that damage the defensive 
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mucosal barrier
7,8

. Helicobacter pylori associated 
gastritis is reported to result in many extra gastric 
complications like iron deficiency and iron deficiency 
anemia, vitamin B12 deficiency and megaloblastic 
anemia

9
. This study is planned to evaluate 

derangement in the serum B12, ferritin and iron in 
patients with H. pylori infection. 
 

MATERIAL AND METHODS 
 

It was a cross sectional analytical study conducted at 
the University of Health Sciences, Lahore. Subjects 
having Helicobacter pylori infection with gastric 
symptoms and subjects having gastric symptoms 
without this infection were selected from the Services 
Hospital, Lahore.  

A total number of ninety subjects including both 
male and female were selected by random non 
purposive sampling for the study. The subjects were 
between 15-60 years of age. They were divided into 
three groups. Each group comprised of thirty 
subjects. In Group 1, subjects having history of 
gastric symptoms and positive for Helicobacter pylori 
infection after determining serum Helicobacter pylori 
antibodies quantitatively and by carrying out biopsy 
based rapid urease test and histopathological 
examination were included in this group. Group 2 
was composed of subjects with history of gastric 
symptoms without Helicobacter pylori infection while 
healthy subjects without gastric symptoms and 
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Helicobacter pylori infection were included in the 
group 3. 

Subjects were excluded if they were found to be 
positive for intrinsic factor antibodies and had history 
of gastric surgery, blood transfusion, iron or vitamin 
B12 supplement intake, pregnancy, bleeding ulcer, 
menorrhagia and fever.  
 

METHODS  
 

An informed consent was taken from all the subjects 
after explaining the study purpose and procedure. A 
detailed history was taken from each subject and 
clinical examination was also carried out. Initial 
screening of subjects was carried out by performing 
quantitative enzyme immunoassay for Helicobacter 
pylori IgG. Gastric biopsy samples were collected 
from the subjects having symptoms of gastric disease 
through gastric endoscopy for the confirmation of 
Helicobacter pylori infection on the basis of rapid 
urease test and histopathological examination. 
Serum ferritin was estimated by chemilumiscence 
technique. Serum ferritin kit by Ortho-Clinical 
Diagnostics (Lot no. 1070) was used. Serum iron was 
measured by endpoint colorimetric method. The kit 
used for the measurement of iron was manufactured 
by Randox Laboratories Ltd., Ardmore, Diamond 
Road, Crumlin, Co. Antrim, United Kingdom (Cat No. 
S1257). Serum vitamin B12 was estimated by 
chemilumiscence technique. Serum vitamin B12 kit by 
Ortho-Clinical Diagnostics was used (Lot no. 1330). 
Aeskulisa Intrinsic Factor EIA kit (Lot No. 08130) by 
Aesku Diagnostics, Germany was used for the 
quantitative and qualitative detection of IgG 
antibodies against intrinsic factor.  

Data was analyzed by using standard SPSS  
version 16. Arithmetic mean and standard deviation 
of all the quantitative variables like iron, ferritin and 
vitamin B12 was determined. One way ANOVA was 
applied to determine the difference between groups 
and association between qualitative variables. The p 
value of less than 0.05 was considered statistically 
significant.  
 

RESULTS 
 

Serum vitamin B12 values (288.13±160.09, 
262.53±130.79, and 261.83±135.35pmol/l) in groups 
A, B, and C, respectively did not show any significant 
difference (p >0.05). There was no significant 
difference in serum iron concentration between 
groups A (102.04±87.81µg/dl), group B 
(104.91±34.93µg/dl), and group C 
(108.93±52.13µg/dl). The serum ferritin values in 
group A (65.13±48.03ng/ml), group B 

(60.55±42.07ng/ml), and group C (68.96±18.44ng/ml) 
were significantly not different.  
 
Fig. 1: Serum Vitamin B12 in groups A, B and C 

 
 
Fig. 2: Serum iron in groups A, B and C 

 
 
Fig. 3: Serum Ferritin in groups A, B and C 

 
 
DISCUSSION 
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It is proposed that H. pylori causes vitamin B12 
deficiency by inducing hypochlorhydria or 
achlorhydria by neutralizing the gastric acidity and 
reducing pepsin secretion but still the exact 
mechanism is not clear

10,11,12,13,14,
.The exact 

mechanism of iron deficiency and anemia due to iron 
deficiency is not clear. The proposed mechanisms 
are that H. pylori first neutralize gastric acidity by 
producing ammonia, thus decreasing the gastric 
power to dissolve the dietary content of iron

12,15
. 

Secondly, H. pylori decreases the vitamin C content 
of the gastric juice which is required for the formation 
of soluble complexes with iron, and also required as 
a cofactor for the reduction of ferric to ferrous form

 16
. 

Third, it utilizes dietary iron for its own use
11

.  
The results of our study did not show any 

significant variation between healthy subjects and 
patients. Literature review shows controversial 
picture about the association of Helicobacter pylori 
infection and iron deficiency anemia. No anemia or 
iron deficiency was revealed in Helicobacter pylori 
infected patients

17
. In the same way, a large sample 

survey conducted in Denmark revealed only iron 
deficiency but no effect on the hemoglobin; mean 
corpuscular volume that could indicate iron deficiency 
anemia

18
.All the parameters of iron deficiency anemia 

like hemoglobin and mean corpuscular volume 
showed improvement after eradication therapy for 
Helicobacter pylori infection except the serum ferritin 
levels

19
. Asymptomatic Helicobacter pylori infection 

was not found to be associated with anemia or iron 
deficiency

20
. No significant difference was observed 

in hemodialysis patients with or without Helicobacter 
pylori infection regarding iron deficiency anemia

21
.  

While on the other hand, a study carried out in 
the United States has revealed the association of 
Helicobacter pylori infection with iron deficiency both 
in the presence or absence of peptic ulcer disease

22
. 

It has been also reported that iron deficiency anemia 
in patients with asymptomatic gastritis was corrected 
successfully when they were given eradication 
therapy for Helicobacter pylori

23
. A study carried out 

in Turkish subjects also showed association of iron 
deficiency with Helicobacter pylori infection

24
. 

Another study conducted in Korean children had 
documented decreased serum ferritin levels in 
patients with Helicobacter pylori infection

25
. Low 

hemoglobin, ferritin, and B12 levels with Helicobacter 
pylori infection also have been reported in Pakistani 
population

26
.  

Our results did not reveal any effect of H. pylori 
infection on vitamin B12 levels but controversial 
picture is also present in literature about the vitamin 
B12 status in Helicobacter pylori infected cases. 
Similarly like us, no significant effect of Helicobacter 

pylori infection was reported on both vitamin B12 
levels and serum ferritin levels

27
. Helicobacter pylori 

infection has not been suggested as the cause of B12 
deficiency in alcoholic patients

28
. No relationship was 

observed between Helicobacter pylori, inflammatory 
changes, degree of gastritis and deficiency of vitamin 
B12 levels

29
.The results of the study are important 

because it was carried out in a poor and developing 
country where poor socioecomic status, housing, 
sanitation, and water contamination are major 
predisposing factors as reported for Helicobacter 
pylori infection. 
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