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INTRODUCTION
Helicobacter pylori is a spiral-shaped bacterium found on the mucosa 
of the human gastrointestinal tract and is associated with a variety of 
gastric diseases [1]. The prevalence of H. pylori ranges from 8.7% to 
85.5% in different parts of the world [2,3]. On average, almost half 
of the global population is affected by H. pylori [4]. H. pylori infection 
is common in developing countries. In India, 80% of adults are 
infected at some point but remain asymptomatic for longer periods. 
Sero-surveys show a prevalence of 22-57% in children under the 
age of five and 80%-90% up to the age of 20 [5]. H. pylori primarily 
affects the upper gastrointestinal tract and is responsible for both 
acute and chronic progressive gastroduodenal inflammations. These 
inflammatory changes often remain asymptomatic and undiagnosed 
for a considerable period of time [6]. The clinical manifestations of 
H. pylori include gastrointestinal conditions such as gastritis, gastric 
atrophy, gastric ulcers, early gastric cancer, and primary gastric B-cell 
lymphomas [7]. Recent studies have reported a 90% incidence of 
duodenal ulcers and an 80% incidence of gastric ulcers in patients 
with H. pylori infection [8-11]. 

Among the various extragastric manifestations of H. pylori infection, 
iron deficiency anaemia is one of the most common clinical findings 
[12]. It occurs due to impaired iron absorption caused by chronic 
gastritis. A review study conducted by Lahner E et al., demonstrated 
that H. pylori infection is associated with decreased levels of serum 
vitamin B12 [13]. Hyperhomocysteinemia has also been found 
to be associated with neurodegeneration in H. pylori-infected 
cases [14]. Some researchers have explored the role of H. pylori 
infection in other extragastric manifestations such as respiratory 
illness, diabetes, glaucoma, coronary artery disease, dermatologic 
conditions, and Parkinson’s disease [15-22]. Another study showed 
a positive association between H. pylori infection and the prevalence 
of hypertension [23]. All these studies suggest different pathways, 
primarily based on increased inflammatory activity due to H. pylori 
infection, as the possible mechanisms behind these relationships. 
These clinical findings indicate that H. pylori infection extends beyond 
the traditional view of gastrointestinal disease. It may cause systemic, 
immune, and inflammatory implications that need to be explored 
through comprehensive patient assessments to establish cause-effect 
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ABSTRACT
Introduction: Helicobacter pylori (H. pylori) is predominantly 
responsible for acute and chronic progressive gastroduodenal 
inflammation. Symptoms of gastric diseases vary from 
dyspepsia to altered bowel movements, leading to ulcers and 
potential gastrointestinal bleeding. Consequently, H. pylori can 
have a variable effect on the gastrointestinal tract and other 
organs. Ongoing research has shown associations between 
H. pylori and haematological manifestations. Recent studies 
have reported a 90% incidence of duodenal ulcers and an 80% 
incidence of gastric ulcers in patients with H. pylori infection. 

Aim: To investigate haematological manifestations in H. pylori-
infected patients with and without ulcers, and to compare the 
haematological variables. 

Materials and Methods: This cross-sectional study was 
conducted in the Department of Gastroenterology at King 
George’s Medical University in Lucknow, India, from October 
2021 to October 2022. One hundred patients diagnosed with 
H. pylori-positive biopsy through endoscopy were enrolled 
in the study. Among these patients, 51% had ulcers with 
H. pylori infection (enrolled as cases), while 49% were H. pylori 
infected but without ulcers (enrolled as controls). Samples 
were analysed for Haemoglobin (Hb) levels, Red Blood Cell 
(RBC) count, Reticulocyte Count (RetC), serum iron, serum 
ferritin, Total Iron Binding Capacity (TIBC), serum vitamin B12, 

and Homocysteine (HCy) levels. Statistical analysis involved 
independent sample t-tests to compare continuous data and 
chi-square tests to compare categorical data. 

Results: The majority of patients included in the study, both 
with ulcers (70.6%) and without ulcers (59.2%), were males 
with mean±Standard Deviation (SD) ages of 32.39±7.25 years 
and 29.86±7.66 years, respectively. In the present study, low 
reticulocyte count, anaemia, deranged RBC count, low serum 
iron, high TIBC, and low ferritin were observed in 9%, 22%, 61%, 
11%, 12%, and 8% of the patients, respectively. Vitamin B12 
deficiency and hyperhomocysteinemia were observed in 6% 
and 1% of the cases, respectively. Among patients with ulcers, 
the strongest correlation was found between serum iron and 
serum ferritin (r-value=0.901), while the weakest correlation was 
found between vitamin B12 and RetC (r-value=0.206). Among 
patients without ulcers, the strongest correlation was found 
between serum iron and Hb (r-value=0.884), while the weakest 
correlation was found between TIBC and HCy (r-value=0.270). 

Conclusion: The present study demonstrates a significant 
association between H. pylori infection-induced ulcers and 
decreased mean reticulocyte count, serum iron, and serum 
ferritin levels. Recognising these haematological derangements 
and including them as indications for H. pylori eradication may 
lead to a remarkable improvement in the management regime. 
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relationships and identify any correlations between H. pylori infection 
and its magnitude with various extragastric manifestations. Therefore, 
the present study was proposed to investigate haematological 
manifestations and compare haematological variables in H. pylori-
infected patients with and without ulcers.

MATERIALS AND METHODS
The present cross-sectional study was conducted in the Department 
of Gastroenterology, King George’s Medical University, Lucknow, 
India, from October 2021 to October 2022. The study was carried 
out in accordance with the guidelines of good medical research 
as outlined in the Helsinki Declaration. Participants were enrolled 
voluntarily after obtaining informed consent and clearance from the 
Institutional Ethics Committee (IEC) (Registration No. ECR/262/Inst/
UP/2013/RR-19). The study procedure was described in detail to 
the participants, including potential benefits and risks. 

inclusion criteria: Patients aged 18-45 years who were diagnosed 
with H. pylori infection at the gastroenterology outpatient clinic were 
included in the study. 

exclusion criteria: Patients with a history of metabolic syndrome, 
cardiovascular disease, previous stomach or intestinal surgery, 
treatment for anaemia, pregnancy, severe illness, piles, and 
dysmenorrhoea were excluded from the study. 

Sample size calculation: The present study was conducted as 
an observational cross-sectional study using an exploratory design. 
The sample size was calculated using the following formula: 

N=C2
p(1-p)

d2

For an exploratory study, p was assumed to be 0.5, C was a 
constant at a certain confidence level (with a value of 1.96 at a 95% 
confidence limit and 80% power), and d was the error allowance 
(taken as 10% or 0.10). Placing these values into the equation, we 
obtained: 

N=1.962×0.5*(1-0.5)/0.12

=3.84×0.25/0.01

=96

Thus, with a 95% confidence level, 80% power, and a 10% error 
allowance, the calculated sample size was 96. After accounting for 
contingency provisions, the final sample size was set at 100. 

Study Procedure
All the patients were divided into two groups based on the presence 
of an ulcer: H. pylori infected patients with an ulcer in one group 
(cases) and H. pylori infected patients without an ulcer in another 
group (controls). After obtaining the patients’ informed consent, 
demographic data such as age and sex were recorded. The 
endoscopic findings regarding the presence or absence of ulcers 
were retrieved from the patients’ clinical records. Two 5 mL blood 
samples were collected from all patients under aseptic conditions. 
One sample was sent to the Department of Clinical Hematology 
for autoanalyser evaluation of Hb, RBC, reticulocyte count, serum 
iron, serum ferritin, and TIBC. The other blood sample was sent 
to the Department of Biochemistry for immunoassay autoanalyser 

determination of serum levels of vitamin B12 (Cobalamin) and 
homocysteine. The resulting clinical reports, including the parameters 
to be noted, were collected. The following normal ranges were 
used: reticulocyte count (25-100×103 cells/mm3), haemoglobin 
(males: 13-18 g/dL and females: 11.5-16 g/dL), RBC count (5×106 
cells/mm3), TIBC (240-450 μg/dL), serum ferritin (20-250 ng/mL), 
serum iron (60-170 μg/dL), serum vitamin B12 (190-950 pg/mL), 
and serum homocysteine (5-15 μmol/L). 

STATISTICAL ANALYSIS
The data obtained was entered into the computer using Microsoft 
Excel 2013 software. Statistical analysis was performed using IBM 
Statistical Package for Social Sciences (SPSS) software version 
21.0. The data were presented as numbers (frequency), percentages 
(proportions), or mean±SD. Independent samples t-test was used 
to compare continuous data presented as mean±SD. The chi-
square test was used to compare categorical data presented as 
numbers and percentages. The confidence level of the study was 
set at 95%, therefore, a p-value of 0.05 was considered as the cut-
off for statistically significant associations. 

RESULTS
One hundred patients with H. pylori infection were included in 
the study, with 51 patients having ulcers (cases) and 49 patients 
without ulcers (controls). The mean age±SD was 32.39±7.25 
years for the cases and 29.86±7.66 years for the controls. The 
majority of patients with ulcers (70.6%) and without ulcers (59.2%) 
were males [Table/Fig-1]. Analysis of haematological parameters 
revealed abnormal reticulocyte counts, haemoglobin levels, and 
red blood cell counts in most patients. Serum iron levels and 
TIBC were outside the normal range in 11% and 12% of patients, 
respectively. Serum ferritin levels were within the normal range in 
92% of patients, while 8% had below-normal levels [Table/Fig-2]. 

Patients without ulcers had higher mean reticulocyte counts, 
haemoglobin levels, RBC counts, serum iron levels, and serum 
ferritin levels, while those with ulcers had a higher mean TIBC. 
Statistically significant differences were found in reticulocyte 
counts, serum ferritin levels, and serum iron levels (p-value <0.05) 
[Table/Fig-3]. Additionally, there was a significant difference in RBC 
counts between the two groups (p-value=0.009) [Table/Fig-4]. 
Vitamin B12 deficiency and hyperhomocysteinemia were observed 
in 6% and 1% of cases, respectively [Table/Fig-5]. Although, the 
mean serum homocysteine level was considerably higher in ulcer 
patients (p-value=0.009), only one case in the ulcer group (2%) 
had elevated serum homocysteine levels [Table/Fig-6], compared 
to the group without ulcers [Table/Fig-7]. 

Characteristics Cases (n=51) Controls (n=49)
Statistical 

 significance

Age (years) (Mean±SD) 32.39±7.25 29.86±7.66
t-value=1.700; 
p-value=0.092

Sex, 
n (%)

Male 36 (70.6) 29 (59.2) χ2=1.429; 
p-value=0.232Female 15 (29.4) 20 (40.8)

[Table/Fig-1]: Demographic profile of patients enrolled in the study.
Student’s t-test: Age; Chi-square test: Sex

Parameters normal range mean±Sd Below normal (n) normal (n) above normal (n) deranged (%)

Reticulocyte count 25-100×103 cells/mm3 54.24±22.78 9 91 0 9

Hb 
Males: 13-18 g/dL 

Females: 11.5-16 g/dL
13.86±2.43 22 78 0 22

RBC count 5×107 cell/mm3 4.76±0.53 44 39 17 61

Serum iron 60-170 μg/dL 106.89±38.69 11 89 0 11

TIBC 240- 450 μg/dL 349.41±68.04 0 88 12 12

Serum ferritin 20-250 ng/mL 105.45±71.14 8 92 0 8

[Table/Fig-2]: Haematological profile of study population.
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Parameters

Cases  
(n=51)

Controls 
(n=49)

Statistical 
 significance

mean±Sd mean±Sd t-value p-value

Reticulocyte count 
(cells×103/mm3)

48.31±21.20 60.41±22.93 -2.740 0.007

Hb (g/dL) 13.61±2.05 14.12±2.77 -1.041 0.301

RBC count (cells×106/mm3) 4.71±0.46 4.81±0.60 -1.010 0.315

Serum iron (μg/dL) 96.96±35.45 117.22±39.55 -2.700 0.008

TIBC (μg/dL) 360.55±70.31 337.82±64.27 1.686 0.095

Serum ferritin (ng/mL) 82.94±61.65 128.88±73.36 -3.395 0.001

[Table/Fig-3]: Comparison of haematological parameters between H. pylori infection 
patients with and without ulcer.

Parameters

Cases 
(n=51)

Controls 
(n=49) Statistical significance

n (%) n (%) χ2 p-value

Low reticulocyte 
count

3 (5.9) 6 (12.2) 1.235 0.266

Anaemia 13 (25.5) 9 (18.4) 0.739 0.390

RBC count

Below normal 29 (56.9) 15 (30.6)

9.414 0.009Normal 18 (35.3) 21 (42.9)

Above normal 4 (7.8) 13 (26.5)

Low serum iron 6 (11.8) 5 (10.2) 0.062 0.803

High TIBC 7 (13.7) 5 (10.2) 0.293 0.588

Low serum ferritin 3 (5.9) 5 (10.2) 0.634 0.426

[Table/Fig-4]: Comparison of derangement in parameters between H. pylori infection 
patients with and without ulcer.

Parameters
normal 
range mean±Sd

Below 
normal  

(n)
normal 

(n)

above 
normal 

(n)
deranged 

(%)

Serum vitamin 
B12

190-950 
pg/mL

396.63±165.53 6 94 0 6

Serum 
homocysteine

5-15 
μmol/L

10.60±3.36 0 99 1 1

[Table/Fig-5]: Biochemical profile of study population.

Parameters

Cases (n=51) Controls (n=49)
Statistical 

 significance

mean±Sd mean±Sd t-value p-value

Serum vitamin B12 
(pg/mL)

354.22±148.96 440.78±171.75 -2.696 0.008

Serum homocysteine 
(μmol/L)

11.45±3.20 9.71±3.34 2.659 0.009

[Table/Fig-6]: Comparison of biochemical parameters between H. pylori infection 
patients with and without ulcer.

With the exception of TIBC and HCy, there was a significant positive 
correlation between haematological parameters [Table/Fig-8]. All other 
correlations were significant, except for the correlations between 

[Table/Fig-7]: Comparison of vitamin B12 and serum homocysteine status 
between H. pylori infection patients with and without ulcer.

Para-
meters retC hb rBC

Serum 
iron tiBC

Serum 
ferritin

vitamin 
B12 hCy

RetC 1 0.612* 0.658* 0.460* -0.511* 0.396* 0.344* -0.299*

Hb 1 0.781* 0.860* -0.635* 0.764* 0.652* -0.567*

RBC 1 0.679* -0.605* 0.618* 0.580* -0.497*

Serum 
iron

1 -0.664* 0.882* 0.795* -0.720*

TIBC 1 -0.583* -0.494* 0.415*

Serum 
ferritin

1 0.792* -0.719*

Vitamin 
B12

1 -0.833*

HCy 1

[Table/Fig-8]: Correlation of different biochemical and haematological parameters 
in the entire study population (N=100).
*This sign stands for/denotes Significant (statistically)

Para-
meters retC hb rBC

Serum 
iron tiBC

Serum 
ferritin

vitamin 
B12 hCy

RetC 1 0.551* 0.552* 0.336* -0.391* 0.265NS 0.206NS -0.254NS

Hb 1 0.672* 0.852* -0.589* 0.750* 0.664* -0.676*

RBC 1 0.647* -0.504* 0.543* 0.564* -0.582*

Serum 
iron

1 -0.681* 0.901* 0.916* -0.805*

TIBC 1 -0.590* -0.488* 0.502*

Serum 
ferritin

1 0.714* -0.739*

Vitamin 
B12

1 -0.920*

HCy 1

[Table/Fig-9]: Correlation of different biochemical and haematological parameters 
in H. pylori infection patients with ulcer (n=51).
NS: Non Significant (statistically)

Para-
meters retC hb rBC

Serum 
iron tiBC

Serum 
ferritin

vitamin 
B12 hCy

RetC 1 0.676* 0.749* 0.613* -0.684* 0.584NS 0.511* -0.410*

Hb 1 0.843* 0.884* -0.687* 0.796* 0.645* -0.486*

RBC 1 0.706* -0.700* 0.676* 0.586* -0.425*

Serum 
iron

1 -0.628* 0.851* 0.750* -0.425*

TIBC 1 -0.553 * -0.464* 0.270*

Serum 
ferritin

1 0.820* -0.663*

Vitamin 
B12

1 -0.837*

HCy 1

[Table/Fig-10]: Correlation of different biochemical and haematological parameters 
in H. pylori infection patients without ulcer (n=49).

DISCUSSION
Although, Helicobacter pylori is primarily associated with gastrointestinal 
diseases, its haematological manifestations are being explored. 
However, there is a lack of studies specifically focusing on the context 
of ulcers caused by H. pylori [24-27]. Therefore, the present study 
aimed to evaluate the haematological manifestations of H. pylori 
infection in patients with ulcers. A total of 100 patients with confirmed 
H. pylori infection were included in the study, with ages ranging from 18 
to 45 years and a mean age of 31.15±7.52 years. The age distribution 

RetC and serum ferritin, vitamin B12, and HCy. In the ulcer group, 
the strongest correlation was between serum iron and serum ferritin 
(r-value=0.901), while the correlation between vitamin B12 and RetC 
was the weakest (r-value=0.206) [Table/Fig-9]. The relationships in 
the group without ulcers followed the same patterns as the entire 
population. In the group without ulcers, the correlation iron and Hb was 
the strongest (r-value=0.884), while the correlation between TIBC and 
HCy was the weakest (r-value=0.270) [Table/Fig-10]. 
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in the present study was similar to that reported by Mwafy SN and 
Afana WM, who conducted their study on patients aged 18-50 years 
[26]. However, their study was a case-control study and did not include 
ulcer status for comparison. 

Among the 100 patients in the present study, 51 had H. pylori 
infection with ulcers. The study found low reticulocyte counts, 
anaemia, abnormal RBC counts, low serum iron levels, high TIBC, 
and low ferritin levels in 9%, 22%, 61%, 11%, 12%, and 8% of the 
patients, respectively. It is hypothesised that the urease released 
by H. pylori disrupts the balance of haematological parameters 
through various mechanisms. The presence of ureolytic activity 
from H. pylori’s urease may lead to dehydration and volume 
reduction in reticulocytes. The prevalence of anaemia in H. pylori 
patients has been well-documented in various studies and is 
reported to be one of the most common extragastric manifestations 
of H. pylori [8,12]. In the present study, the prevalence of anaemia 
was only 22%. However, other contemporary studies have 
reported the prevalence to range from 5.3% to 37.5% in H. pylori-
infected patients [8,28,29]. 

In the present study, 61% of patients showed RBC derangement. 
Among them, 44% had low RBC counts. While previous studies did 
not specifically report RBC status in terms of derangement, they 
did find significantly lower RBC counts in H. pylori-infected cases 
compared to controls [24,25]. 

Additionally, the present study found low serum iron levels in 11% 
of patients, high TIBC in 12% of patients, and low ferritin levels in 
8% of patients. Iron deficiency is a commonly reported impact of 
H. pylori infection. This deficiency is related to gastric hypochlorhydria, 
which impairs iron absorption and metabolism from ferric to ferrous 
state [30]. H. pylori colonisation may also affect molecules involved 
in iron transport, and blood loss due to ulcers or gastritis may further 
contribute to iron deficiency. Additionally, inflammation caused by 
H. pylori can increase the production of interleukin-6 and other 
cytokines and chemokines, leading to increased production of 
hepcidin, which prevents iron release from enterocytes. Furthermore, 
the body may utilise stored iron during states of iron deficiency. In 
response, there is an increased production of transferrin to enhance 
iron transport. Consequently, with low levels of serum iron, low RBC 
counts, low Hb, and low reticulocyte counts, TIBC levels are found 
to be elevated. Eyoum Bille BB and Kouitcheu Mabeku LB reported 
iron deficiency in 31.5% of patients in their study [27]. In another 
study, Lee JY et al., reported a prevalence of iron deficiency based 
on serum ferritin levels of 25.1% in H. pylori-infected patients [30]. 

In the present study, vitamin B12 deficiency and hyperhomocysteinemia 
were observed in 6% and 1% of cases, respectively. However, 
other studies have reported higher prevalence rates for vitamin B12 
deficiency and hyperhomocysteinemia in H. pylori-infected patients. 
For example, Rasool S et al., reported vitamin B12 deficiency and 
hyperhomocysteinemia rates of 23.8% and 46.2%, respectively, in 
H. pylori-infected patients with functional dyspepsia [31]. Several 
other studies have also found significantly lower vitamin B12 levels 
in H. pylori infection cases compared to controls [32,33]. The lower 
prevalence of vitamin B12 deficiency and hyperhomocysteinemia in 
the present study may be attributed to differences in dietary profiles, 
lifestyle factors, and environment among the study population. 
The mechanisms underlying vitamin B12 and homocysteine levels 
in H. pylori infection are not fully understood. Vitamin B12 is an 
essential cofactor in homocysteine metabolism, and decreased 
levels of vitamin B12 are associated with increased levels of serum 
homocysteine. 

Significant correlations were found between different haematological 
and biochemical parameters, indicating a mutual relationship between 
these parameters and micronutrient levels. This partially explains the 
lower prevalence of biochemical and micronutrient abnormalities 
in the present study, which may be attributed to the relatively 
lower prevalence of haematological abnormalities like anaemia. 

Therefore, it is suggested that extensive studies on H. pylori-infected 
cases should be conducted, including the analysis of additional 
inflammatory markers like interleukin-6, to better understand other 
extragastric manifestations caused by H. pylori infection. 

Furthermore, it is recommended that routine screening for vitamin 
B12, serum iron, haemoglobin levels, TIBC, RBC counts, and serum 
ferritin levels be conducted in confirmed H. pylori-infected patients, 
particularly in Outpatient Departments (OPDs) of tertiary care 
centers. Additionally, early-stage screening for H. pylori infection 
in school-going children through health check-up camps may help 
prevent anaemia and benefit society on a larger scale. 

Limitation(s)
Longitudinal and detailed studies with larger sample sizes are needed 
to establish the impact of H. pylori infection treatment on changes 
in haematological and biochemical parameters. Furthermore, the 
investigation of other extragastric manifestations of early-diagnosed 
H. pylori infection requires longer follow-up durations. 

CONCLUSION(S)
The present study demonstrated a significant association between 
H. pylori infection-induced ulcers and decreased mean reticulocyte 
count, serum iron, and serum ferritin levels. Recognising these 
haematological abnormalities and considering them as indications 
for the eradication of H. pylori infection could lead to a significant 
improvement in the management approach. Furthermore, the 
eradication of H. pylori infection can bring additional benefits, 
particularly in relation to peptic ulcer disease, haematological 
manifestations, and gastric cancer.

REFERENCES
 Mehata S, Parajuli KR, Pant ND, Rayamajhee B, Yadav UN, Mehta RK, et [1]

al. Prevalence and correlates of Helicobacter pylori infection among under-
five children, adolescent and non-pregnant women in Nepal: Further analysis 
of Nepal national micronutrient status survey 2016. PLoS Negl Trop Dis. 
2021;15(6):e0009510. Doi: 10.1371/journal.pntd.0009510. PMID: 34153049; 
PMCID: PMC8263064.

 Carabotti M, D’Ercole C, Iossa A, Corazziari E, Silecchia G, Severi C. Helicobacter [2]
pylori infection in obesity and its clinical outcome after bariatric surgery. World J 
Gastroenterol. 2014;20(3):647-53. Doi: 10.3748/wjg.v20.i3.647. PMID: 24574738; 
PMCID: PMC3921474.

 Magalhães Queiroz DM, Luzza F. Epidemiology of Helicobacter pylori infection. [3]
Helicobacter. 2006;11(Suppl 1):01-05. Doi: 10.1111/j.1478-405X.2006.00429.x. 
PMID: 16925604.

 Leclerc H. Sur quelques aspects epidémiologiques de l’infection a Helicobacter [4]
pylori [Epidemiological aspects of Helicobacter pylori infection]. Bull Acad Natl 
Med. 2006;190(4-5):949-62. French. PMID: 17195619.

 Go MF. Review article: Natural history and epidemiology of Helicobacter pylori [5]
infection. Aliment Pharmacol Ther. 2002;16(Suppl 1):03-15. Doi: 10.1046/j.1365-
2036.2002.0160s1003.x. PMID: 11849122.

 Zabala Torrres B, Lucero Y, Lagomarcino AJ, Orellana-Manzano A, George S, [6]
Torres JP, et al. Review: Prevalence and dynamics of helicobacter pylori infection 
during childhood. Helicobacter. 2017;22(5):e12399. Doi: 10.1111/hel.12399. 
Epub 2017 Jun 23. PMID: 28643393.

 O’Connor A, O’Morain CA, Ford AC. Population screening and treatment of [7]
Helicobacter pylori infection. Nat Rev Gastroenterol Hepatol. 2017;14(4):230-40. 
Doi: 10.1038/nrgastro.2016.195. Epub 2017 Jan 5. PMID: 28053340.

 Rahat A, Kamani L. Frequency of iron deficiency anaemia (IDA) among patients with [8]
Helicobacter pylori infection. Pak J Med Sci. 2021;37(3):776-81. Doi: 10.12669/
pjms.37.3.3944. PMID: 34104164; PMCID: PMC8155439.

 Jyotheeswaran S, Shah AN, Jin HO, Potter GD, Ona FV, Chey WY. Prevalence of [9]
Helicobacter pylori in peptic ulcer patients in greater Rochester, NY: Is empirical 
triple therapy justified? Am J Gastroenterol. 1998;93(4):574-78. Doi: 10.1111/
j.1572-0241.1998.167_b.x. PMID: 9576450.

 Tham KT, Peek RM Jr, Atherton JC, Cover TL, Perez-Perez GI, Shyr Y, et al. [10]
Helicobacter pylori genotypes, host factors, and gastric mucosal histopathology 
in peptic ulcer disease. Hum Pathol. 2001;32(3):264-73. Doi: 10.1053/hupa. 
2001.21136. PMID: 11274634.

 Wang AY, Peura DA. The prevalence and incidence of Helicobacter pylori-[11]
associated peptic ulcer disease and upper gastrointestinal bleeding throughout 
the world. Gastrointest Endosc Clin N Am. 2011;21(4):613-35. Doi: 10.1016/j.
giec.2011.07.011. PMID: 21944414.

 Hudak L, Jaraisy A, Haj S, Muhsen K. An updated systematic review and [12]
meta-analysis on the association between Helicobacter pylori infection and iron 
deficiency anemia. Helicobacter. 2017;22(1):e12330. Doi: 10.1111/hel.12330. 
Epub 2016 Jul 13. PMID: 27411077.



www.jcdr.net Sudipti Yadav et al., Extragastric Manifestations of H. pylori with or without Ulcer

Journal of Clinical and Diagnostic Research. 2023 Aug, Vol-17(8): CC09-CC13 1313

 Lahner E, Persechino S, Annibale B. Micronutrients (Other than iron) and [13]
Helicobacter pylori infection: A systematic review. Helicobacter. 2012;17(1):01-05.

 Kountouras J, Doulberis M, Papaefthymiou A, Polyzos SA, Zavos C, Kazakos E, [14]
et al. Controlling the impact of helicobacter pylori-related hyperhomocysteinemia 
on neurodegeneration. Medicina (Kaunas). 2023;59(3):504. Doi: 10.3390/
medicina59030504. PMID: 36984505; PMCID: PMC10056452.

 Oertli M, Sundquist M, Hitzler I, Engler DB, Arnold IC, Reuter S, et al. DC-[15]
derived IL-18 drives Treg differentiation, murine Helicobacter pylori-specific 
immune tolerance, and asthma protection. The Journal of Clinical Investigation. 
2012;122(3):1082-96.

 Zhou X, Liu W, Gu M, Zhou H, Zhang G. Helicobacter pylori infection causes [16]
hepatic insulin resistance by the c-Jun/miR-203/SOCS3 signaling pathway. 
Journal of Gastroenterology. 2015;50:1027-40.

 Zeng J, Liu H, Liu X, Ding C. The relationship between Helicobacter pylori infection [17]
and open-angle glaucoma: A meta-analysis. Investigative Ophthalmology & 
Visual Science. 2015;56(9):5238-45.

 Sharma V, Aggarwal A. Helicobacter pylori: Does it add to risk of coronary artery [18]
disease. World J Cardiol. 2015;7(1):19-25. Doi: 10.4330/wjc.v7.i1.19. PMID: 
25632315; PMCID: PMC4306202.

 Gravina AG, Federico A, Ruocco E, Lo Schiavo A, Masarone M, Tuccillo C, et [19]
al. Helicobacter pylori infection but not small intestinal bacterial overgrowth may 
play a pathogenic role in rosacea. United European Gastroenterology Journal. 
2015;3(1):17-24.

 Mesquita PM, Diogo A, Jorge MT, Berbert AL, Mantese SA, Rodrigues JJ. [20]
Comment on Helicobacter pylori seroprevalence and the occurrence and 
severity of psoriasis-Reply. Anais Brasileiros de Dermatologia. 2017;92(4):584-95.

 Magen E, Delgado JS. Helicobacter pylori and skin autoimmune diseases. World [21]
Journal of Gastroenterology: WJG. 2014;20(6):1510-06.

 Shen X, Yang H, Wu Y, Zhang D, Jiang H. Meta-analysis: Association [22]
of Helicobacter pylori infection with Parkinson’s diseases. Helicobacter. 
2017;22(5):e12398.

 Xiong X, Chen J, He M, Wu T, Yang H. Helicobacter pylori infection and the [23]
prevalence of hypertension in Chinese adults: The Dongfeng-Tongji cohort. 
J Clin Hypertens (Greenwich). 2020;22(8):1389-95. Doi: 10.1111/jch.13928. 
Epub 2020 Jul 20. PMID: 32687255; PMCID: PMC8030092.

 Nasif WA, Ali ASE, Alamodi HS, Alrefai AA, Alzubedi AA, Almasoudi HS, et al. Impact [24]
of Helicobacter pylori on hematological parameters among Saudi population. 
Saudi Med J. 2021;42(6):643-48. Doi: 10.15537/smj.2021.42.6.20210103. PMID: 
34078726; PMCID: PMC9149725.

 Haile K, Timerga A. Evaluation of hematological parameters of [25] Helicobacter 
pylori-infected adult patients at southern ethiopia: A comparative cross-sectional 
study. J Blood Med. 2021;12:77-84. Doi: 10.2147/JBM.S294958. PMID: 
33654446; PMCID: PMC7910148.

 Mwafy SN, Afana WM. Hematological parameters, serum iron and vitamin B12 [26]
levels in hospitalized Palestinian adult patients infected with Helicobacter pylori: 
A case-control study. Hematol Transfus Cell Ther. 2018;40(2):160-65. Doi: 10.1016/j.
htct.2017.11.010. Epub 2018 Feb 17. PMID: 30057990; PMCID: PMC6001929.

 Eyoum Bille BB, Kouitcheu Mabeku LB. Relationship between active [27] Helicobacter 
pylori infection and anemia, iron deficiency, iron deficiency anemia: A cross-sectional 
study in a sub-Saharan setting. JGH Open. 2022;6(8):554-68. Doi: 10.1002/
jgh3.12787. PMID: 35928697; PMCID: PMC9344585.

 AlShomar AA. Evaluation of hematological parameters in dyspepsia patients infected [28]
with Helicobacter pylori: A retrospective study from the Central Region of Saudi 
Arabia. Saudi Med J. 2022;43(1):75-80. Doi: 10.15537/smj.2022.43.1.20210733. 
PMID: 35022287; PMCID: PMC9280559.

 Campuzano MG. Hematologic manifestations of Helicobacter pylori infection. [29]
World J Gastroenterol. 2014;20(36):12818-38.

 Lee JY, Kim SE, Park SJ, Park MI, Moon W, Kim JH, et al. Helicobacter pylori [30]
infection and iron deficiency in non-elderly adults participating in a health 
check-up program. Korean J Intern Med. 2022;37(2):304-12. Doi: 10.3904/
kjim.2020.433. Epub 2021 Dec 16. PMID: 34905815; PMCID: PMC8925964.

 Rasool S, Abid S, Iqbal MP, Mehboobali N, Haider G, Jafri W. Relationship between [31]
vitamin B12, folate and homocysteine levels and H.pylori infection in patients 
with functional dyspepsia: A cross-section study. BMC Res Notes. 2012;5:206.

 Rahman YA, Wahid Ahmad LA, Mahmoud Hafiz RM, Ahmed RMM. Helicobacter [32]
pylori and its hematological effect. The Egyptian Journal of Internal Medicine. 
2019;31:332-42.

 Haddad NIA, Abdulrahman NA. Correlation of Vitamin B12 deficiency with [33]
H.pylori infection and other Biochemical parameters in Iraqi patients. Research J 
Pharm and Tech. 2020;13(11):5451-54.

PartiCularS OF COntriButOrS:
1. Junior Resident, Department of Physiology, King George’s Medical University, Lucknow, Uttar Pradesh, India.
2. Professor, Department of Physiology, King George’s Medical University, Lucknow, Uttar Pradesh, India.
3. Senior Resident, Department of Physiology, King George’s Medical University, Lucknow, Uttar Pradesh, India.
4. Professor and Head, Department of Gastroenterology, King George’s Medical University, Lucknow, Uttar Pradesh, India.
5. Professor and Head, Department of Physiology, King George’s Medical University, Lucknow, Uttar Pradesh, India.
6. Additional Professor, Department of Clinical Haematology, King George’s Medical University, Lucknow, Uttar Pradesh, India.

Date of Submission: apr 24, 2023
Date of Peer Review: Jun 22, 2023
Date of Acceptance: Jul 20, 2023
Date of Publishing: aug 01, 2023

authOr deClaratiOn:
•  Financial or Other Competing Interests:  None
•  Was Ethics Committee Approval obtained for this study?  Yes
•  Was informed consent obtained from the subjects involved in the study?  Yes
•  For any images presented appropriate consent has been obtained from the subjects.  NA

PlagiariSm CheCKing methOdS: [Jain H et al.]

•  Plagiarism X-checker: Apr 28, 2023
•  Manual Googling: Jun 15, 2023
•  iThenticate Software: Jul 17, 2023 (7%)

name, addreSS, e-mail id OF the COrreSPOnding authOr:
Dr. Shraddha Singh,
Professor, Department of Physiology, King George’s Medical University,  
Lucknow-226003, Uttar Pradesh, India.
E-mail: drshraddhasingh@yahoo.com

etYmOlOgY: Author Origin

emendatiOnS: 7

http://europeanscienceediting.org.uk/wp-content/uploads/2016/11/ESENov16_origart.pdf

