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ABSTRACT

Background: Helicobacter pylori infection is a major gastric infection worldwide and has been
associated with many gastrointestinal and non-gastrointestinal diseases including hematological
disorders.

Objective: Aimed to study the association between H. pylori infection and iron deficiency among
Sudanese population.

Materials and Methods: This is analytical case control study, conducted in Sudan, Khartoum state
in Omdurman locality, during the period from May 2018 to April 2019. Include 100 samples, the
stool and blood samples were collected from 100 Sudanese subjects (50 were infected with H.
pylori as cases and 50 were apparently healthy subjects as controls). Stool samples were tested for
H. pylori Ag by commercially available kits (HanzouAllTest Biotech Co., Ltd, Germany), all blood
samples were analyzed for complete blood count using (SYSMEX KX21N) automated analyzer and
serum iron profile (iron, ferritin, and TIBC) using spectrophotometery and turbidimetry. The obtained
results is analyzed by SPSS versions 16.0, significant level was set at p-value equal or less than
0.05 and the results were presented in form of tables and figures.

Results: The results of H. pylori antigen were positive in all cases and negative in control samples.
Serum iron level mean was significantly lower among H. pylori positive patient (62+18.1) than
control group (91.3+16.7) (p-value 0.001), serum ferritin level mean was significantly lower in H.
pylori infected patients (36.8+16.5) than control group (64+16.4) (p-value 0.003), hemoglobin level
mean was significantly lower in H. pylori patients (12.5 +1.1) than control group (13.8£1.0) (p-value
0.009), PCV level mean was lower in H. pylori patients (37.6+3.1) than control group (41£3.0) (p-
value .036), TIBC mean was 313 in cases and 308 in control samples. All other parameters showed
no significant difference between H. pylori positive patients and control subjects.

Conclusion: This study concluded that H. pylori infection is lead to iron deficiency in Sudanese
patients.

Keywords: Helicobacter pylori infection; iron deficiency; Sudanese.

1. INTRODUCTION

Iron is one of the most common elements
in the Earth’s crust, yet iron deficiency is the
most common cause of anemia, affecting about
500 million people worldwide. Organic dietary
iron is partly absorbed as heme and partly
broken down in the gut to inorganic iron.
Absorption occurs through the duodenum. In
developed countries, chronic blood loss,
especially uterine or from the gastrointestinal
tract, is the dominant cause of iron deficiency
and dietary deficiency is rarely a cause on its
own (Hoffbrand et al., 2006).

Gluten induced enteropathy, partial or total
gastrectomy and atrophic gastritis (often
autoimmune and with Helicobacter pylori

infection) may predispose to iron deficiency. The
cause of iron deficiency is done according to the
patient case. In premenopausal women the most
cause is menorhagia or pregnancy, while in
postmenopausal women and men the most
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cause of iron deficiency is gastrointestinal loss in
these cases the deficiency may be investigated
either by: occult blood test, endoscopy for GIT,
tests for parietal cell antibodies and detection of
H. pylori infection (Hoffbrand et al., 2006).

When gastroenterological evaluation fails to
disclose a likely cause of IDA, or in patients
refractory to oral iron treatment, screening for
celiac disease, autoimmune gastritis, and H.
pylori is recommended (Turgeon, 2012).

Epidemiological studies of H. pylori show
acquisition in early childhood. However, infection
often remains asymptomatic in children
and, except for peptic ulcer disease (which is

rare in childhood), a relationship between
abdominal pain and H. pylori infection is
not demonstrated. At the same time

several gastrointestinal and non-gastrointestinal
diseases has been associated with this infection
[(Malaty & Nyren, 2003). There is a strong
association between the presence of H. pylori
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infection and duodenal ulceration (Jawetz et al.,
2016).

H. pylori infection is a major gastric infection in
the world. Approximately more than 50% of the
adult population in the developed countries and
90% of those in the developing countries are
infected with this bacterium. H. pylori associated
gastritis can result in many extra gastric
complications like vitamin B12 and iron
deficiency, megaloblastic anemia, and iron
deficiency anemia respectively and other
hematological changes (Abass et al., 2016).

H. pylori associated chronic gastritis has
emerged as a potential cause of iron deficiency
anemia that is unresponsive to iron therapy.
Knowledge into the pathogenesis of the anemia
is still lacking. The refractoriness to iron
treatment and the finding that the eradication of
the bacterium may reverse anemia and
normalize the iron profile, have been
demonstrated in a few studies (Kurekci et al.,
2005).

There are several literature studies found that H.
pylori infection can lead to diminished iron in the
body which ends by IDA. Gastric H. pylori
infection cause of IDA of previously unknown
origin in adult patients (Monzon, 2013).

Any previous H. pylori infection can be
associated with higher prevalence of anemia and
reduction of hemoglobin level and red cell indices
in school-age  children independent  of
socioeconomic variables (Taye et al.,, 2015).
Infection with H. pylori has a role in iron
deficiency and the subsequent IDA in infected
patient also in puberty and childhood (Caseem,
2011; Choe et al., 2007).

2. MATERIALS AND METHODS
2.1 Study Design

Analytical based case control study.
2.2 Study Area

This study was conducted in Sudan, Khartoum
state in  Omdurman locality, this area
characterized with high prevalence of H. pylori
infection and IDA.

2.3 Study Population and Sample Size

A total of 100 samples from Sudanese population
with different gender (for case; the number of
female is 29 and the number of male is 21) and
age were included in this study; 50 of them were
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positive for H. pylori antigen as cases; the
remaining 50 were negative for H. pylori antigen
used as controls.

2.4 Data Collection

Clinical data collected by the wuse of
questionnaire, and from each participant (case
and control group) we requested an stool sample
for detection of H. pylori Ag, and 5 ml of blood
collected (2.5 ml in EDTA, and 2.5ml in plain
tube) for analysis of CBC parameters and iron
profile.

2.5 Selection Criteria
2.5.1 Inclusion criteria

The criteria to be included in this study as cases
is that the person should be positive for H. pylori
by detection of its antigen in the stool sample.
Controls criteria should be negative for H. pylori
antigen.

2.5.2 Exclusion criteria

The exclusion criteria were patient under
treatment within 10 days prior to the study with
drugs have known effect on iron metabolism, iron
drugs, or blood transfused patients. Subjects with
any history of Gl surgery, peptic ulcer, systemic
disease, hematological disease, diabetes
mellitus and smokers were eliminated from the
study.

2.6 Tests Performed
2.6.1 Detection of H. pylori Ag in stool sample

This was done by the commercially available kits
from (HanzouAllTest Biotech Co., Ltd, Germany)
in which we followed the manufacturer
instructions.

2.6.2 Complete blood count

CBC parameters were analyzed using the
automated hematology analyzer Sysmex KX21N.

2.6.3 Iron profile

The analyses of serum iron, serum ferritin and
TIBC we used Biosystems reagents (Spain).

2.7 Statistical Analysis

All data was analyzed using Statistical Package
for Social Science (SPSS, version 16.0)
computer software. Significant level was set at p-
value equal or less than 0.05 and the results
were presented in form of tables and figures.
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3. RESULTS
3.1 Demographic Data

A total of one hundred Sudanese individuals with
different ages (between 10-75 years) and sex
were included in this study. Of them, 50 were
infected with H. pylori as cases (50%), and 50
were healthy individuals negative for H. pylori
antigen as controls (50%). 58% of the cases
were females (29 subjects) and 42% of them

were males (21 subjects). 58% of the controls
were females (29 subjects) and 42% of them
were males (21 subjects). The age of cases was
ranged 10-75 (mean 31.8 years), while controls
between 10-65 years with (mean 32.3 years).

We used the following sample size equation to
calculate the sample size and we selected 100
samples due to the high cost of reagents and
devices.

n0 =2z2pq/d2

Count

case

sample

sex

Bfemale
Hmale

Fig. 1. Distribution of the study population according to gender

40+

30

Mean age
1
T

case

T
cont

sample

Fig. 2. Frequency of age (years) among cases and controls

Table 1. Means and standard deviations of CBC among cases and controls

Population Mean + Std.D

Hb (g/dl) PCV (%) MCV (f) MCH (pg) MCHC (%) WBC (cell/ul) Plts (cell/ul)
Cases 125+1.1 37.643.1 81.616.3 27+2.4 32+2.1 6.8+2.8 298176
Controls 13.841.0 41+3.0 82+2.7 29+1.9 3415 6.4+1.8 318173
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3.2 Complete Blood Count

The mean hemoglobin concentration

PCV of cases was lower than
controls which was (125 1.1,
for hemoglobin and (37.6£3.1,

for PCV. No difference detected on

and
of
13.8+£1.0)
41+3.0)
the

other CBC parameters between cases and

controls.

3.3 Iron Study

The concentration of serum iron and serum
ferritin  was lower in cases than controls

(62+18.1, 91.3+16.7) for serum

iron
(36.8+16.5, 64+16.4) for ferritin. Total

and
iron

binding capacity was not affected in cases and

controls.

3.4 Comparison of CBC between Infected
and Non-Infected Persons

There was significant difference in hemoglobin
and PCV in the infected persons with H. pylori
and non-infected persons (p-value less than
0.05) while all other parameters not affected by
the infection with H. pylori (p-value more than
0.05).

3.5 The Association between H. pylori
and Iron Profile

There was a significant difference in serum iron
and serum ferritin between infected people with
H. pylori and healthy people (p-value less than
0.05). While there was no difference in TIBC
between them.

Table 2. Means and standard deviations of serum iron profile among cases and controls

Population Mean + Std.D
S. Iron S. ferritin TIBC
Cases 62+18.1 36.9+16.5 313+67
Controls 91.3+16.7 63.8+£16.4 308+20.7
Table 3. CBC parameter in relation to H. pylori infection
Parameter H. pylori No. Mean + SD P.value
Hb Positive 50 125+1.1 0.009
Negative 50 13.8+1.0
RBCs Positive 50 4.6+0.013 0.220
Negative 50 4.8+0.01
PCV Positive 50 37.6%£3.1 0.036
Negative 50 41+3.0
MCV Positive 50 81.6+6.3 0.400
Negative 50 82+2.7
MCH Positive 50 27+2.4 0.600
Negative 50 29+1.9
MCHC Positive 50 32+2.1 0.070
Negative 50 34+1.5
WBCs Positive 50 6.8+2.8 0.500
Negative 50 6.4+1.8
Plts Positive 50 298+76 0.054
Negative 50 318473
Independent sample T test, P. value < 0.05 is significant
Table 4. Iron profile in relation to H. pylori infection
Parameter H. pylori No. Mean £ SD p.value
Serum iron Positive 50 62+18.1 0.001
Negative 50 91.3+16.7
Serum ferritin Positive 50 36.8+16.5 0.003
Negative 50 64+16.4
TIBC Positive 50 313+67 0.094
Negative 50 308+20.7

Independent sample T test, P. value < 0.05 is significant
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4. DISCUSSION

Helicobacter pylori infection is considered a
worldwide problem and it is the most common
cause of chronic gastritis, and has been strongly
linked to peptic ulcer disease and gastric cancer.
Several gastro-intestinal and non-gastrointestinal
diseases have been reported to have a
significant association with H. pylori infection. H.
pylori associated gastritis has emerged as a
potential cause of iron deficiency anemia that is
unresponsive to iron therapy [(Malaty & Nyren,
2003).

In  Baghdad a study conducted by
Jasem et al. (Jasem et al., 2011) found that H.
pylori infection has a role in iron deficiency and
subsequently IDA. Another study in India done
by Umakiran et al., (2011) found that there is an
association between H. pylori infection and IDA,
and they also suggested that even asymptomatic
infection can impair iron absorption, and
treatment of the infection along with iron
supplements can improve IDA. In Iran, Qujeq et
al. (2011) concluded that H. pylori may lower iron
profile and it may impair iron metabolism, it
competes the host in iron uptake. On the other
hand, there are some studies did not support
that, for example in Iran, a study done by
Keramati et al. (2007) found that there is no
correlation between H. pylori infection and iron
deficiency.

We enrolled this research to
study this hypothesis in Sudan, since H. pylori
and iron deficiency both were commonly
distributed.

Our results showed that hemoglobin, PCV,
serum iron and serum ferritin were significantly
lower in patients infected with H. pylori than
control group whom were negative for H. pylori
(p-value less than 0.05) which confirm that theory
there is an association between H. pylori
infection and iron deficiency and subsequently
iron deficiency anemia. All other parameters
showed no difference between H. pylori infected
patients and healthy subjects. This may be due
to some factors, it may be due to that most
patient were newly diagnosed cases and the
change in these parameters is time dependent
according to the phases of IDA, this agree with
study done by Nohario SA, et al. (2023) found
treating H. pylori infection may help IDA patients
who are infected with the parasite especially
those who have moderate to severe anaemia.
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Individuals with H. pylori infection had a
significant prevalence of anaemia and IDA. A
study done by Sadiq A, et al, (2022) we found
that patients with helicobacter pylori infection, the
majority of whom were adult female patients, had

a considerably greater frequency of iron
deficiency anaemia.

In this study most parameters values
were near or in the permissible limits,

this also may be due to the time of diagnosis or
also may be due to the type of H. pylori strain,
some strains have a virulence factor cause iron
deficiency and other strains lack that factor. A
study done by Lupu A, et al. (2022) we
demonstrate a significant association of H. pylori
infection with iron-deficiency anemia and iron
deficiency. Also study done by Rahat
A and Kamani L, [(2021) we found H. Pylori
infection is a frequent cause of iron-deficiency
anemia.

Several possible mechanisms for the association
between H. pylori infection and iron deficiency
must be considered. Chronic bleeding that may
result from the peptic ulcer can be a cause of
deficiency. H. pylori may act as an iron-
acquisition mechanism in vivo; it competes with
the host for iron.

H. pylori infection may progress into diffuse
corpus gastritis. These conditions may play an
important role in gastric hypoacidity. On the other
hand, as high gastric acidity facilitates the
solubilization of non-heme iron, iron uptake may
be impaired in subjects with H. pylori infection
due to loss of iron. Despite all of that, the
mechanisms by which H. pylori infection may
lead to iron deficiency and anemia remains
unclear and need more work.

5. CONCLUSION

This study found that the hemoglobin, PCV,
serum iron and ferritin were lower in H. pylori
patients than healthy subjects (p-value < 0.05).
The study concluded that there is an association
between H. pylori infection and iron deficiency
and subsequent iron deficiency anemia (Odds
ratio 4.4). The serum iron and serum ferritin is
significantly low in H. pylori patient, and TIBC is
insignificantly low in H. pylori patient.

DISCLAIMER (ARTIFICIAL INTELLIGENCE)

Author(s) hereby declare that NO generative Al
technologies such as Large Language Models



Mohammed et al.; Int. J. Trop. Dis. Health, vol. 46, no. 1, pp. 54-61, 2025; Article no.lIJTDH.97860

(ChatGPT, COPILOT, etc) and text-to-image
generators have been used during writing or
editing of this manuscript.

CONSENT AND ETHICAL APPROVAL

Written consent was obtained from all subjects of
the study. Ethical approval was obtained from
college of graduate studies (SUST) and from
Saad Rashwan laboratory management.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

Abass, A., Mohamed, A., Yosif, A., Mohamed, F.,
Mohamed, Z., & Elfadil, M. (2016).
Evaluation of serum vitamin B12 and
ferritin  levels in Helicobacter pylori-
associated gastritis. IOSR Journal of
Pharmacy and Biological Sciences, 11(1),

1-5.
Caseem, M. (2011). Iron deficiency in
Helicobacter pylori infected patients in

Baghdad. Journal of Microbiology and
Infectious Diseases, 1(3), 114-117.

Choe, Y., Lee, J.,, & Kim, S. (2007). Effect of
Helicobacter  pylori eradication on
sideropenic  refractory anaemia in
adolescent girls with Helicobacter pylori
infection. Acta Paediatrica, 89(2), 154-157.
https://doi.org/10.1111/j.1651-
2227.2007.00148.x

Hoffbrand, A., Moss, P., & Pettit, J. (2006).
Essential hematology (5th ed.). Blackwell
Scientific Publications.

Jasem, M. A., Alubaidi, A., Daood, N. M., &
Muhsin, J. A. (2011). Iron deficiency in H.
pylori infected patients in Baghdad. Journal
of Microbiology and Infectious Diseases,
1(3), 114-117.

Jawetz, E., Brooks, G., Melnick, J., Adelberg, E.,
Carroll, K., Hobden, J., Miller, S., Morse,
S., Mietzner, T., Detrick, B., Mitchell, T.,
McKerrow, J., & Sakanari, J. (2016).
Jawetz, Melnick, & Adelberg's medical
microbiology (27th ed., pp. 258-260).
McGraw-Hill Medical.

Keramati, M. R., Siadat, Z., & Mahmoud, M.
(2007). The correlation between
Helicobacter pylori infection with serum
ferritin and IDA. International Journal of
Hematology and Oncology, 1(17).

60

Kurekci, A. E., Atay, A. A., Sarici, S. U,
Yesilkaya, B. E., Senses, B. Z., Okutan, C.
V., & Ozcan, O. (2005). Is there a
relationship between childhood
Helicobacter pylori infection and iron
deficiency anemia? Journal of Tropical
Pediatrics, 51(3).
https://doi.org/10.1093/tropej/fmil00

Lupu, A., Miron, I. C., Cianga, A. L., et al. (2022).
The relationship between anemia and
Helicobacter pylori infection in children.
Children, 9(9), 1324,
https://doi.org/10.3390/children9091324

Malaty, H., & Nyren, O. (2003). Epidemiology of
Helicobacter pylori infection. Wiley Online
Library, 8(s1), 8-12.
https://doi.org/10.1002/j.2042-
7174.2003.th01523.x

Monzon, H. (2013). Helicobacter pylori infection
as a cause of iron deficiency anemia of
unknown origin.  World Journal of
Gastroenterology, 19(26), 4166.
https://doi.org/10.3748/wjg.v19.i26.4166

Nohario, S. A., et al. (2023). Frequency of
anemia and iron deficiency anemia in
patients with Helicobacter pylori infection:
A cross-sectional study. Pakistan Journal
of Medical & Health Sciences, 17(01), 482-
482.

Qujeq, D., Sadoug, M., & Savadkohi, S. H.
(2011). Association between Helicobacter
pylori infection and serum iron profile.
Caspian Journal of Internal Medicine, 2(3).

Rahat, A., & Kamani, L. (2021). Frequency of
iron deficiency anemia (IDA) among
patients with Helicobacter pylori infection.
Pakistan Journal of Medical Sciences,
37(3), 776.
https://doi.org/10.12669/pjms.37.3.4065

Sadiqg, A., Hameed, J. A., Khan, M. R., Mushtaq,

M., Yasmin, R., & Khan, M. S. (2022).

Freguency of iron deficiency anemia (IDA)

among patients with Helicobacter pylori

infection. Pakistan Journal of Medical &

Health Sciences, 16(10), 885-885.

B., Enquselassie, F., Tsegaye, A,
Amberbir, A., Medhin, G., Fogarty, A.,
Robinson, K., & Davey, G. (2015). Effect of
early and current Helicobacter pylori
infection on the risk of anaemia in 6.5-
year-old Ethiopian children. BMC
Infectious Diseases, 15(1).
https://doi.org/10.1186/s12879-015-1056-7
Turgeon, M. L. (2012). Clinical hematology

theory and procedures (4th ed.). Lippincott
Williams & Wilkins.

Taye,



Mohammed et al.; Int. J. Trop. Dis. Health, vol. 46, no. 1, pp. 54-61, 2025; Article no.lIJTDH.97860

Umakiran, K., Kalsurmath, S., & Kumar, V. children of age 5-12 years. Journal of
(2011). Impact of Helicobacter pylori on Biological and Medical Research, 2(4),
iron deficiency anemia in  school 1144-1148.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of the publisher and/or the editor(s). This publisher and/or the editor(s) disclaim responsibility for
any injury to people or property resulting from any ideas, methods, instructions or products referred to in the content.

© Copyright (2025): Author(s). The licensee is the journal publisher. This is an Open Access article distributed under the terms
of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle5.com/review-history/97860

61


https://www.sdiarticle5.com/review-history/97860

