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Abstract 

Background: As approved by many studies patients with H. pylori infection; a spiral bacterium that invade 

different parts of gastrointestinal tract and mainly gastric mucosa  causing  gastric inflammation and peptic 

ulceration may linked directly to body iron status.  

This study aimed to evaluate the body iron status in H .pylori infected patients   

Methods: This study was conducted in Kosti Teaching Hospital, White Nile State (Sudan) Jan 2018 to March 

2019. The study groups consisted of 58 patients with H. pylori as cases group and another group were 58 healthy 

subjects as the control group. The members of both groups were enrolled in the study voluntarily. Study groups 

demographic and anthropometric data, hemoglobin, serum ferritin and total iron- binding capacity and transferrin 

were measured.  

Results: Hemoglobin, serum ferritin (11.32 vs. 79.15 ng/ml) was significantly lower when compared with the 

control one. On other hand transferrin and total iron-binding capacity statistically reflected higher figures as 

(397.05 vs. 265.11 mg/dl) and (543.21 vs.270.42 mcg/dl) respectively when compared case group with control 

one. Moreover endoscopy screening of patients reflected considerable information regarding esophagitis, gastritis, 

duodenal ulcer and esophageal cancer.  

Conclusion: Although the findings of present study revealed that H. pylori are able to interfere with the 

distribution of biological iron, reflecting significant alteration on parameters related to iron homeostasis. Since 

evidence for the association of H. pylori and IDA still not enough and there are contrasting data about such 

association, future high quality and cohort researches are needed to determine the causal association.  
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Introduction: 

 

The distribution of iron in human body 

is regulated at different levels including the 

intestinal absorption, contribution of iron in 

body activities, hepatic storage and export 

process. Many proteins play major roles in 

regulation, homeostasis and maintenance of 

iron status. The most known proteins are 

ferritin, transferrin, and total iron binding 

protein, transferrin receptor, ferroprotein 

and hepcidin. Transcriptions of all this 

proteins approved to be regulated at the 

modification level that involve the post 

transcribed messenger RNA by stored 

fraction, and considerable effect on the 

process of transcription by hormones, 

inflammatory reaction beside hypoxia.
1
 

Infection with H. pylori was associated 

with a reduced level of biological iron pool 

that seems to be attributed to the cellular 

response of the infected host to the 

bacterial components. Clinically reduction 

in the level of serum iron would be 

reflected as reduction in hemoglobin and 

serum ferritin beside increased in the 

amount of total iron binding capacity 

(TIBC) and transferrin.
2
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Iron deficiency anemia is the most common 

cause of anemia in the world.  Anemia 

defined as a reduction in the number of red 

blood cells (RBCs) or the amount of 

hemoglobin (Hb) concentration below 

established standard levels. Based on the 

World Health Organization reports almost a 

quarter of the world population is anemic.
3
 

The main causes in children are the 

shortage or lack dietary iron while in adult 

males is almost result from chronic blood 

loss due to gastrointestinal bleeding and 

menstrual bleeding in women.
4,5

 Most 

significant laboratory finding including 

lowering in mean cell volume (MCV),  

mean cell hemoglobin concentration 

(MCHC),levels of serum ferritin,  increased 

total iron binding capacity(TIBC). 

In peripheral blood of patients the 

predominant is hypochromic microcytic red 

blood cell (RBC).
 6

 Various recent studies 

that said the underlying causes of anemia 

are chronic gastritis associated with 

Helicobacter pylori infection, peptic ulcer 

and gastric carcinoma. Various studies are 

suggesting that H. pylori infection as a risk 

factor for iron deficiency anemia.                               

Many studies related the mechanisms to 

reduction in the secretion of Hydrochloric 

acid (HCL).
7,8

 H. Pylori infection is the 

most common cause of gastritis in Sudan
.
 
9
 

Another studies suggested an association 

between H. pylori infection and iron 

deficiency anemia. 
10, 11

  

Objectives:  

To study the effect of H. pylori infection on 

iron profile  

 

Materials and Methods: 

Approval permission of this study was 

received from the administration of Kosti 

Teaching Hospital, White Nile State, Sudan 

Routine verbal consents for laboratory 

diagnosis were implemented for all subjects 

according to hospital regulations and the 

study protocol conformed to the ethical 

guidelines of research in the state. The 

study was conducted in white Nile State, 

Sudan,enrolled 116 human subjects divided 

into two groups; H. pylori-positive Case 

group (n=58) was defined by positive 

documentation of at least two of the three 

laboratory test results (H.pylori stool 

antigen, selective culturing, ICT serological 

test), and H. pylori-negative (Control) 

group (n=58) with negative laboratory tests 

for H. pylori. Clinical histories for all 

participants for the present of gastro-

intestinal symptoms including recurrent 

Abdominal Pain (RAP), recurrent vomiting 

and chronic anorexia for three months were 

taken, beside that weight and height of 

study groups were measured and recorded 

in this study.  

Patients with hematologic disorders (e.g. 

sickle cell anemia), immunological or 

metabolic disorders, food allergy (celiac 

disease), collagen vascular diseases or chil-

dren receiving antibiotics for last four 

weeks or receiving antisecretory therapy 

for last two weeks, as well as patients with 

past or family history of psychic element 

were all excluded from this study. All cases 

were matched with eligible control group 

for age, sex, education and other socio-

demographic variables to rule out any 

possible confounders. 

Detection of H. pylori Infection.  

H.pylori infection was laboratory 

diagnosed via H. pylori stool antigen test, 

selective culture for gastric aspirate as well 

as detection of anti-H. Pylori antibodies 

(ICT).Then positively tested patients 

underwent esophagogastroduodenoscopy 

(OGD) 

Estimation of Hemoglobin, Ferritin, 

transferrin and total iron binding capacity  

5ml blood taken from all participates. 2ml was 

used to determine the level of hemoglobin 

while the reminder processed to obtain the 

needed serum for estimation of ferritin, 

transferrin and total iron binding capacity 

using commercial diagnostic kits and carefully 

following the enclosed instructions.  

 

Statistical Analysis: 

Data collected, organized, and processed 

tabulated and analyzed. A confidence interval 

with 95% was calculated. Data analyses in the 



 

 

9 
Journal of Medical and Health Sciences. UIM - Volume 1. Issue 1 (Dec 2020) 

 

current study were performed through SPSS, 

version 18.0 (SPSS Inc., Armonk, NY, USA). 

 

 Results: 

General characteristics Of 116 subjects that 

referred to laboratory of Kosti Teaching 

Hospital, 67% of them were females and 

33% were males. The mean age of cases 

was 26.21 ± 7.9 while that of control group 

was 29.15±6.5.   

Endoscopy screening of patients 

Esophagogastroduodenoscopy (OGD) 

findings in case group reflected the 

presence of esophagitis, gastritis, duodenal 

ulcer and cancer of esophagus among this 

group while no evident of gastric tumor, 

Table (1).  

 

 

Table 1: Esophagogastroduodenoscopy(OGD) Findings in Case Group  

OGD Finding No of Patients Percent (%)No = 58 

Esophagitis, 4 6.89% 

Gasteritis 20 34.48% 

Duodenal Ulcer 9 15.52% 

Cancer of Esophagus 2 3.45% 

 

Hemoglobin, Ferritin, transferrin and 

TIBC Levels. 

Among the cases group the mean level of 

hemoglobin was 7.94 ±0.6 mg/dl while that 

of control group was14.34±0.9 mg/dl.  

Serum ferritin levels is 11.32 ±4.5 (ng/ml) 

 in case group while that of control group 

was 79 ±6.8 (ng/ml). TIBC and transferrin 

showed an increased levels in case group 

543 vs. 270 mcg/dl and 397 vs. 265 mg/dl 

respectively, Table (2).     

       

     Table 2: The distribution of Hb ,Ferritin,Transferrin & TIBC levels among study groups 

Transferrin(mg/dl) TIBC (mcg/dl) Ferritin(ng/ml ) Hb (mg/dl) Group  

397.05± 43.35 543.21 ±34.12 11.32±4.5 7.94 ±0.6 Patients 

265.11±45.27 270.42±28.32 79.15±6.8 14.34±0.9 Controls  

    

Discussion: 

                 The current topic revealed strong 

association between reductions in the level 

of hemoglobin among H. pylori infected 

subjects when compared with H. pylori free 

group. These findings were supported with 

the study published regarding the 

association between H. pylori infection and 

anemia due to iron deficiency in 1991.
12

 

later on much research conducted and 

approved this association. For example a 

case report study concerning 14 cases 

revealed clear association between H. 

Pylori infection and ID or IDA among 

children.
13,14

 Iron deficiency anemia (IDA) 

patients with H. pylori infection who 

received H.pylori treatment had a 

significantly greater increases hemoglobin 

level one month following H. pylori 

treatment compared to IDA patients with 

H. pylori infection who did not receive H. 

pylori treatment.
14 

Multiples studies 

focusing on the epidemiology of the H. 

pylori infection reported findings of 

association between the bacteria and 

occurrence of iron deficiency and iron 

deficiency anemia (ID/IDA) in both 

developed and developing countries.
14,15

 

Eradication of H. pylori for refractory IDA 

is supported by most of the current 

evidences. However, larger sample and 

well-constructed study design are necessary 

to clarify the association between H. pylori 

infection, iron deficiency and iron 

deficiency anemia.
16,17

 Low ferritin level 

observed in our study (Table 2) is matching 

that shown by  epidemiological  studies 

involved persons seropositive for H. pylori 
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infection seem to have a significantly lower 

serum ferritin level.
18

In a population- based 

study(n=2794) from Denmark, H. pylori - 

seropositive persons were at 40% increased 

risk of having reduced serum ferritin level 

(<30μg/L) compared to seronegative 

individuals(after adjustment of age, gender, 

menopausal status, socioeconomic status, 

blood donation, and alcohol consumption) 

.
19 

The effect of the bacteria on the 

metabolism of iron approved in studies 

conducted by Milman et al.
19

 and Seo et al. 

their studies showed reduction in  serum 

ferritin levels  in children with H. pylori 

infection. Other studies searched more deep 

in this direction linking H. pylori infection 

with iron deficiency. In study regarding 

iron profile the output showed an increased 

in the level of transferrin and total iron 

binding capacity in patients than in healthy 

group. The effect of H. pylori on iron level 

can be reflected on proteins that involve in 

iron metabolism. A study of Alaskan 

natives (n=2080) found increased risk of 

low serum ferritin in persons seropositive 

for H. pylori infection. Berg et al
18

 in their 

study have shown that H. pylori infection 

cause decrease in serum ferritin level that 

consistent with our results.  

The report by Epidemiologic studies also 

support an association between H. pylori 

infection and low iron stores, and several 

reports have shown resolution of refractory 

cases of anemia after H. pylori treatment.
20

 

Also Choe et al. have shown that H. pylori 

result in IDA with decreased level of 

hemoglobin and ferritin and increased level 

of transferring and TIBC.
21

 The mechanism 

by which H. pylori gastritis could cause 

iron deficiency anemia still need advanced 

researches. Although several mechanisms 

have been taken as hypothetical 

explanation regarding the possible effect of 

H. pylori infection on iron stores many of 

them approved that blood lost during the 

gastrointestinal bleeding accompanied with 

H. pylori infection is not the likely the main 

causes.  Since most published studies found 

no bleeding lesions in those cases 

diagnosed as iron deficiency anemic 

patients and investigation of the subjects 

showed negative fecal occult blood 

testing.
21-23

  

The most accepted mechanism is the effect 

of the bacteria on the absorption of iron due 

to hypo-or achlorhydria result from gastritis 

that associated with the infection. Gastric 

hydrochloric acid facilitates iron absorption 

by reducing non-heme iron from the ferric 

to ferrous form.
19

 Persons with H. pylori 

infection and IDA appear more likely to 

have corpus gastritis as compared to H. 

pylori-infected patients without anemia.
24,20

 

Corpus gastritis results in decreased gastric 

acid secretion and increase in intragastric 

pH that may impair iron absorption.
19

  Acid 

secretion returns to the normal range after 

eradication of H. pylori.
21

 Another possible 

mechanism by which H. pylori could result 

in decreased availability of iron is 

sequestration of iron in lactoferrin in the 

gastric mucosa. H. pylori takes up iron 

from human lactoferrin through a receptor-

mediated method,
25,26 

and lactoferrin 

secretion in the gastric mucosa appears to 

be influenced by the H. pylori organism. 
21

 

Since gastric mucosa lactoferrin levels have 

been shown to be significantly higher in H. 

pylori-positive IDA persons compared to 

persons who are non-anemic H. pylori-

negative, nonanemic H. pylori-positive and 

H. pylori-negative with IDA.
21

 

The other effect of H. pylori gastritis that 

may cause reduced iron absorption is a 

decrease in the concentration of ascorbic 

acid in gastric secretion. The vitamin; 

ascorbic enhance iron absorption by 

reducing iron to the ferrous form.
27

  

Ascorbic acid is secreted into gastric juice, 

and it has been shown that gastric juice 

ascorbic acid levels are significantly lower 

in H.pylori-infected vs. uninfected persons, 
24

 and those ascorbic acid level increases 

after cure of H. pylori infection. 
25

  

Conclusion:  
The current study reflected significant 

association between H. pylori infection and 

iron status in the body that reflected as 

reduction in hemoglobin and ferritin while 

TIBC and transferring were elevated. 
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Recommendation:  
Patients with iron deficiency anemia (IDA) 

should be screened for H. pylori infection 

and much effort need to be done for to 

clarify the association between iron 

deficiency anemia and H. pylori infection. 

 

 

 

 

References: 

 

1. Koorts, A.M. and M. Viljoen (2007). 

"Ferritin and ferritin isoforms II: 

protection against uncontrolled cellular 

proliferation, oxidative damage and 

inflammatory processes." Arch Physiol 

Biochem 113 (2): 55-64. 

  

2. Anderson,C.P.,M.Shen,R.S. Eisenstein 

and E. A. Leibold. "Mammalian iron 

metabolism and its control by iron 

regulatory proteins."Biochim Biophys 

Acta. 2012; 1823(9): 1468-1483. 

 

3. World Health Organization. World 

prevalence of anemia 1993-2005. WHO 

Global Database on Anemia. World 

Health Organization. Web. 5 Dec 2014.  

 

4. Clark SF. Iron deficiency anemia. Nutr 

Clin Pract. 2008; 23(2):128–41. 

 

5. Alton I, Stang M, Story M. In: Iron 

deficiencyanemia. Center for leadership 

EATIMACN, editor. Division of 

epidemiology and community. 

 

6. Guyatt GH, Oxman AD, Ali M, Willan 

A, McIlroy W, Patterson C. Laboratory 

diagnosis of iron-deficiency anemia: an 

overview.J Gen Intern Med. 1992; 7(2) 

:145–53.  

                                                                      

7. Milman N, Rosenstock S, Andersen L, 

JørgensenT,Bonnevie O. Serum ferritin, 

hemoglobin, and Helicobacter pylori 

infection: asero epidemiologic survey 

comprising 2794Danishadults. Gastro-

enterology. 1998; 115(2):268–74.  

                                 

 

 

8. Anis-ur-Rehman, Idris M. Iron 

deficiency anemia in moderate to 

severely anemic patients. J Ayub Med 

Coll Abbottabad. 2004; 17(3):45–7. 

 

9. Brandao de Mattos CC, de Mattos LC. 

Histo-blood group carbohydrates as 

facilitators for infection by Helicobacter 

pylori. Infect GenetEvol.2017;53:167–

74. 

 

10. Darvishi M, ZiariK, Mohebbi H, 

Alizadeh K. Association between iron 

deficiency anemia and Helicobacter 

pylori infection among children under 

six years in Iran. Acta Med Iran. 2015; 

53(4):220–4.  

 

11.  Awad-Elkareem A, Khalid O M, 

Zobaida M, Elfadil M. Alaa A; Fatima 

A. Evaluation of serum vitamin B12 

and ferritin levels in H. Pylori- 

associated gastritis. Pharm Biol Sci. 

2016; 11(1):1–5. 

 

12. Muhsen K, Cohen D: Helicobacter 

pylori infection and iron stores: a 

systematic review and meta-analysis. 

Helicobacter 2008, 13:323–340. 

 

13. Cover TL, Blaser MJ: Helicobacter 

pylori in health and disease. Gastro-

enterology 2009, 136:1863–1873. 

 

14. Seo JK, Ko JS, Choi KD. Serum 

ferritin and Helicobacter pylori 

infectionin children:a sero epidmiologic   

study in Korea.J Gastroenterol Hepatol 

2002;17(7):754-7. 

 

 



 

 

12 
Journal of Medical and Health Sciences. UIM - Volume 1. Issue 1 (Dec 2020) 

 

15. Sandström G, Rödjer S, Kaijser B, 

Börjesson M. Helicobacter pylori 

Antibodies and Iron Deficiency in 

Female Adolescents. PLoS One 2014; 9 

(11):e113059. 

 

16. Choe YH, Kim SK, Son BK, Lee DH, 

Hong YC, Pai SH. Randomized 

placebocontrolled trial of Helicobacter 

pylori eradication for iron-deficiency 

anemia in preadolescent children and 

adolescents. Helicobacter 1999; 4(2) : 

135-9. 

 

17. Qu XH, Huang XL, Xiong P, Zhu 

CY, HuangYL, Lu LG, etal. Does 

Helicobacter pylori infection play a role 

in iron deficiency anemia? A meta-

analysis. World J Gastroenterol 2010; 

16:886-96. 

 

18. Berg G, Bode G, Blettner M, Boeing 

H, Brenner H. Helicobacter pylori 

infection and serum ferritin:A 

population -based study among 1806 

adults in Germany. Am J Gastroenterol 

2001;96:1014-8. 

 

19. Milman N, Rosenstock S, Andersen 

L, Jorgensen T, Bonnevie O. Serum 

ferritin, hemoglobin, and Helicobacter 

pylori infection: a seroepidemiologic 

survey comprising 2794 Danish adults. 

Gastroenterology 1998; 115:268-74. 

 

20. Choe YH, Kim SK, Son BK, Lee DH, 

Hong YC, Pai SH. Randomized 

placebo-controlled trial of Helicobacter 

pylori eradication for iron-deficiency 

anemia in preadolescent children and 

adolescents.Helicobacter.1999;4:135-9. 

 

21. Ashorn M, Ruuska T, Makipernaa A. 

Helicobacter pylori and iron deficiency 

anaemia in children. Scand  J 

Gastroenterol  2001;36:701-5. 

 

22. Dufour C, Brisigotti M, Fabretti G, 

Luxardo P, Mori PG, Barabino A. 

Helicobacter pylori gastric infection 

and sideropenic refractory anemia. J 

Pediatr Gastroenterol Nutr 1993; 17: 

225-7. 

 

23. Barabino A, Dufour C, Marino CE, 

Claudiani F, De Alessandri A. 

Unexplained refractory iron-deficiency 

anemia associated with Helicobacter 

pylori gastric infection in children: 

further clinical evidence. J Pediatr 

Gastroenterol Nutr 1999; 28:116-9. 

 

24. Annibale B, Marignani M, Monarca 

B, Antonelli G, Marcheggiano A, 

Martino G, et al. Reversal of iron 

deficiency anemia after Helicobacter 

pylori eradication in patients with 

asymptomatic gastritis. Ann Intern Med 

1999;131:668-72. 

 

25. Charlton RW, Bothwell TH. Iron 

absorption. Annu Rev Med.1983; 34:55-

68. 

 

26. Valiyaveettil G, Annibale B, 

Marignani  M, Monarca B, Antonelli G, 

Marcheggiano A, Martino G, Mandelli 

F, Caprilli R, Delle Fave G. Reversal of 

iron deficiency anemia after 

Helicobacter pylori eradication in 

patients with asymptomatic gastritis. 

Ann Intern Med 1999; 131: 668-672. 

 

27. Süoglu OD, Gökçe S, Saglam AT, 

Sökücü S, Saner G. Association of 

Helicobacter pylori infection with 

gastroduodenal disease, epidemiologic 

factors and iron-deficiency anemia in 

Turkish children undergoing endoscopy 

,and impact on growth. Pediatr Int 

2007 ;49:858-863. 

 


