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1. Introduction

Background: Helicobacter pylori is the most common infection worldwide. Its prevalence is 

very high in developing countries. Several reports have indicated an association between H. 

pylori infection and anaemia, iron deficiency (ID) and iron deficiency anaemia (IDA), although 

the nature of interactions has not been established. Objectives: H. pylori have been established 

as a major cause of gastritis and peptic ulcer disease in adults and children. H. pylori infection 

may also have a role in the development of some extra gastrointestinal diseases, including iron 

deficiency anaemia. The aim of the study is to investigate the prevalence of H. pylori in iron 

deficiency anaemia children. Methods: A cross sectional study was conducted among 5-12y old 

rural school children of Jagalur, Davangere. A total of 484 children participated in the study. 

Blood sample was collected from each subject to measure haemoglobin and serum ferritin. H. 

pylori status was investigated with the 13C- Urea Breath Test. Results: Prevalence of anaemia 

was 30.4%. Iron-deficiency was the commonest cause occurring in 50.3% (74) children. The 

prevalence of H. pylori infection was 13.2%. 19% were positive for H. pylori infection in 

anaemic group and 10.7% in non-anaemic group. Conclusion: The present study suggests an 

association between H. pylori and iron deficiency anaemia. It also suggests that even 

asymptomatic H. pylori infection can impair the iron absorption. Along with iron 

supplementation, treatment for H. pylori can improve haemoglobin and serum ferritin levels. 

 Anaemia is a widespread public health problem with major 

consequences for human health as well as social and economic 

development [1]. The World Health Organisation (WHO) estimates 

that about two billion people in the world are suffering from this 

disease, and that approximately 50% of all anaemic cases are 

diagnosed as iron deficiency anaemia  [2,3]. 

Low dietary intake of inadequate bioavailable iron is believed to 

be the principal cause of IDA in the developing world [4]. Among 

possible causes, the involvement of H. pylori infection remains 

controversial [5,6,7]. H. pylori is a highly prevalent microbial 

infection. Epidemiology of H. pylori infection demonstrated a high 

prevalence in developing than in developed countries [8,9].

Several reports have indicated an association between H. pylori 

infection and anaemia, ID and IDA, although the nature of the 

interactions has not been established [10-12]. The role of H. pylori 

infection in the development of extra gastrointestinal diseases 

including IDA, has been the focus of attention during the last 

decade [13]. Epidemiologic studies have indicated that H. pylori 

sero-positivity is associated with low serum ferritin and 

haemoglobin levels compared with sero-negative controls in 

adults and children [14,15]. These findings have been supported 

by a few case reports in which eradication of H. pylori resulted in 

improvement of IDA in patients resistant to iron replacement 

therapy [16,17]. It has also been reported that eradication of H. 

pylori may result in improvement of anaemia even without iron 

supplementation [18-20].
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2.8.Estimation of Serum Ferritin (SF) by ELISA: In all 

anaemic children iron studies were done by ELISA 

(Recommendations for measurement of serum iron in human 

blood, 1978). The ferritin was estimated in batches of samples by 

indirect solid phase enzyme linked immunometric assay [Elitech 

Ferritin (France)]. A concentration of SF = <12mg/l is indicative of 

depleted iron stores.

2.9.Urea Breath Test (UBT): In urea breath test, the person is 

given either 14C- labelled urea to drink. H. pylori metabolizes the 

urea rapidly, and the labelled carbon is absorbed. This labelled 

carbon is then be measured as CO  in the person's expired breath to 2

determine whether H. pylori is present. The sensitivity and 

specificity of breath test ranges from 94%-98% [14]. 

Out of 484 subjects in the study population, >90% of the 

children belonged to families with lower income group.

3.1.Demographic characteristics: Children were categorized 

into four groups based on the age group. 112 children from 5-6y, 

121 from 7-8y, 125 from 9-10y and 126 from 11-12y children. 

Participation of boys was 48.8% (236), and that of girls were 

51.2% (248). 

3.2.Prevalence of anaemia: Of the 484 children, 30.4% (147) 

were found to be anaemic and 69.6% (337) were non-anaemic. 

Among anaemic children, mild anaemia was found in 42.2% (62), 

moderate anaemia in 36.1% (53) and 21.8% (32) were severely 

anaemic (Table 1).

3.3.Prevalence of anaemia based on age group: The 

prevalence of anaemia was found to be more in 5-6y age group i.e., 

36.7% (54) followed by 29.2% (43) in 7-8y, 19.7% (29) in 9-10y 

and lowest in 11-12y age group i.e., 14.3% (21) (Table 1).

3.4.Prevalence of anaemia based on gender: The prevalence 

of anaemia was found to be highest in girls i.e., 57.8% (85) when 

compared to boys i.e., 42.2% (62). Mild anaemia was seen in 45.2% 

(28) boys and 54.8% (34) girls, moderate anaemia was found in 

39.6% (21) boys and 60.4% (32) girls, whereas severe anaemic 

cases were seen in 20.9% (13) boys and 59.4% (19) girls (Table 1).

3.5.Prevalence of Iron-Deficiency: Not all anaemic children 

were iron deficient and iron deficiency may occur without 

anaemia. 18.8% (91) of the children studied were iron deficient. 

Among non-anaemic children 5% (17) had depleted iron stores 

and among anaemic group 50.3% (74) showed IDA. There was no 

difference in iron deficiency anaemia between the boys and girls. 

There was no marked difference in the age grades. The least 

affected was the 7-8y i.e., 23% (21) followed by 24.2% (22) in 11-

12y children. The 5-6y and 9-10y children had highest prevalence 

of iron deficiency anaemia i.e., 26.4% (24) (Table 2).

3.6.Prevalence of Helicobacter pylori: All the 484 children 

with and without anaemia were screened for H. pylori infection. 

The prevalence of H. pylori infection was 13.2%. Among anaemic 

group 19% (28) were positive for H. pylori infection and 10.7% 

(36) were positive in non-anaemic group.

3.Result

H. pylori infection affect the gastric body and initiate the 

development of atrophic body gastritis that can in turn cause 

decreased gastric acid secretion and increased intra-gastric pH. H. 

pylori infection adversely influences the composition of the gastric 

juice; in terms of its acidity and ascorbate content, both of which 

are critical for normal iron absorption [21]. These findings suggest 

that the physiological mechanisms that are necessary for the 

absorption of alimentary iron in the duodenal mucosa are 

impaired in patients with H. pylori gastritis and IDA.

The aim of the study was to evaluate the prevalence of H.pylori 

in iron deficiency anaemia

2.1.Ethical clearance: Ethical clearance was obtained from the 

Bharathiar University, R & D centre, Coimbatore. Informed written 

consent was taken from all students and their guardians for 

interview and sample collection.

2.2.Type of study: A school based cross-sectional study, deals 

with the investigation of prevalence of anaemia, IDA and H. pylori 

infection in children between the ages of 5-12y.

2.3.Study area: Three schools from three different villages of 

Jagalur taluk, Davangere district, Karnataka were selected. Period 

of study: June 2009 –July 2010.

2.4. Sample size: A school based cross-sectional study was 

conducted through a pretested, semi structured interview 

schedule in rural areas of Davangere. A total of 484 samples 

between the age group of 5-12y participated in the study. Selection 

of the study subjects: Only those schools who gave us permission to 

carry out this study were included.

2.5.Inclusion and Exclusion criteria: The rural school cater to 

low socio-economic group of population. Children with an obvious 

cause of blood loss, such as active or recent gastrointestinal 

hemorrhage, epistaxis were excluded. Other exclusion criteria 

were the presence of chronic diseases, hematologic diseases other 

than iron deficiency anaemia, motor mental retardation, celiac 

disease, recent antibiotic or antacid use, and malabsorption 

syndromes. The age of children was ascertained by questioning 

them and later confirmed from school registers in case of any 

discrepancy between the two, the date in the school register was 

taken as accurate. Age in completed years was taken for analysis.

2.6.Collection of blood sample: The skin was cleaned with a 

70% alcohol swab and allowed to dry before being punctured. 

2.5ml of blood was drawn from the antecubital vein by means of a 

vacutainer and vacutte needle attached to plain vacutte tube for 

serum ferritin estimation and 2.5 ml in Ethylene Diamine Tetra 

Acetic acid (EDTA) tube for Complete Blood Count (CBC).

2.7.Complete Blood Count (CBC): A complete haemogram was 

estimated using automated haematology Beckman Coulter 

Counter, USA. Grading of anaemia was diagnosed as per WHO 

recommendations.

2.Materials and Methods
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Among anaemic group incidence of H. pylori was 9.7% (6) in mild anaemic children, 15.1% (8) in moderately anaemic children and 43.8% 

(14) in severely anaemic children. There was no relation between infection and nutritional status. (Table 3)

Among non-anaemic children with ID, incidence of H. pylori infection was seen in 8 children out of 17. Among anaemic children with ID, 

incidence of H. pylori infection was positive in 28 cases out of 74. Other 28 children were found positive for H. pylori infection with no 

anaemia and no ID.

Anaemia

Boys

n (%)

5-6y

(n=112)

7-8y

(n=121)

9-10y

 (n=125)

11-12y 

(n=126)

Boys

n (%)

Boys

n (%)

Boys

n (%)

Boys

n (%)

5-6

7-8

9-10

11-12

Total

Non-anaemic
(n=337)

Anaemic
(n=147)

Mild  anaemic
(n=62)

Moderate 
anaemic 
(n=53)

Severe 
anaemic (n=32)

Total

2 (11.8%)

22 (29.7%)

4 (21.1%)

8 (24.2%)

10 (45.5)

24 (26.4%)

3 (17.6%)

18 (24.3%)

2 (10.5%)

11 (33.3%)

 
5 (22.7%)

21 (23.0%)

5 (29.4%)

19 (25.7%)

7 (36.8%)

7 (21.2) 

5(22.7%)

24 (26.4%)

7 (41.2%)

15 (20.3%)

6 (31.6%)

7 (21.2%)

2 (9.1%)

22 (24.2%)

17(5%)74

 (50.3%)19

 (30.6%)33 

(62.2%)22

 
(68.8%)91

 (18.8%)

31(17.8)

33(19.0)

54(31.0)

56(32.2)

174(51.6)

10(35.7)

12(42.9)

03(10.7)

03(10.7)

28(45.2)

06(28.6)

05(23.8)

06(28.6)

04(19.0)

21(39.6)

05(38.5)

04(30.8)

03(23.1)

01(7.7)

13(40.6)

21(33.9)

21(33.9)

12(19.4)

08(12.9)

62(42.2)

27(16.6)

45(27.6)

42(25.8)

49(30.1)

163(48.4)

14(41.2)

08(23.5)

07(20.6)

05(14.7)

34(54.8)

12(37.5)

09(28.1)

05(15.6)

06(18.8)

32(60.4)

07(36.8)

05(26.3)

05(26.3)

02(10.5)

19(59.4)

33(38.8)

22(25.9)

17(20.0)

13(15.3)

85(57.8)

58(17.2)

78(23.1)

96(28.5)

105(31.2)

337(69.6)

24(38.7)

20(32.3)

10(16.1)

08(12.9)

62(42.2)

18(34.0)

14(26.4)

11(20.8)

10(18.9)

53(36.1)

12(37.5)

09(28.1)

08(2.5)

03(9.4)

32(21.8)

54(36.7)

43(29.2)

29(19.7)

21(14.3)

147(30.4)

Girls

n (%)

Girls

n (%)

Girls

n (%)

Girls

n (%)

Girls

n (%)

Total

n (%)

Total

n (%)

Total

n (%)

Total

n (%)

Total

n (%)

Age

Age Group

Table: 1 Age and Sex Wise Prevalence Of Anaemia

Table: 2 Prevalence of Iron Deficiency (SF) 

4.Discussion

Anaemic status w.r.t i) sex: X2 = 3.85, P = 0.27 NS, ii) age: P<0.001 HS  

2X  = 1.23, P = 0.74 NS

Non-anaemia Mild anaemia

Serum Ferritin (SF) (ng/ml) Total
 (n=484)

Non-Anaemic
(n=337)

Anaemic
(n=147)

Mild(n=62)

Moderate  (n=53)

Severe       (n=32)

Total

19 (30.6%)

33 (62.2%)

22 (68.8%)

91 (18.8%)

6 (9.7%)

8 (15.1%)

14 (43.8%)

64 (13.2%)

74 (50.3%) 28 (19%)

17 (5.0%) 36 (10.7%)

Anaemic Status

Table. 3Relationships explored among Anaemia, Iron-Deficiency
Anaemia and Helicobacter pylori.

2                          X  = 56.9, P<0.0001 HS, OR = 7.2 (4.1-12.6)

Iron-Deficiency 
Anaemia

Helicobacter 
pylori positivity

Moderate anaemia Severe anaemia Total Total

H. pylori  was first discovered in the stomachs of patients with 

gastritis and stomach ulcers in 1982 by Dr. Barry Marshall and Dr. 

Robin Warren. At that time the conventional thinking was that no 

bacteria can live in the human stomach, as the stomach produced 

extensive amounts of acids of strength similar to the acid found in 

the car battery. But H. pylori overcome the acid environment in the 

stomach by the production of enzyme: urease. This alters the 

absorption of urease [22-24]. Most dietary iron is in the non hemic 

ferric form, and an acidic intra-gastric pH is needed to reduce it to 

ferrous form for absorption. This reaction is promoted by gastric 

acidity and ascorbic acid, which is thus considered the most potent 

regulator of iron absorption. Patients with H. pylori gastritis 

showed an increase in intra-gastric pH with a median of >3, a pH 

that is known to be critical in the process of iron absorption. 

Moreover, ascorbic acid is actively secreted from plasma to the 

gastric juice, but the concentration of ascorbic acid in the gastric 

juice of patients with H. pylori gastritis and IDA is clearly reduced 

in comparison with both healthy and non-anaemic H. pylori 

positive controls [25].

It is reported that H. pylori infection is observed in over 50% 

people in the world. Moreover, IDA affects 2 billion people in the 

world [1]. Many areas of the world with a high iron-deficiency 

prevalence, have a high H. pylori prevalence as well. Different 

epidemiological studies conducted all over the world have 

demonstrated an association between H. pylori infection and IDA 

UmaKiran et.al / Int J Biol Med Res. 2011; 2(4): 1144 – 1148
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[22,23]. In the present study the prevalence of H. pylori infection in 

IDA was 28 (19%) this is in concurrence to the other studies (22-

25)

We thank the children of Uddghatta, Baramasamudra and 

Horkera for their participation. We thank the staff committee of 

government schools selected for the study, for their support and 

kind co-operation in conducting the field work. We thank the 

S.S.I.M.S. & R.C., Davangere, for providing logistic support.
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association between H. pylori and IDA was found in children.  

Epidemiologic studies have found an association between H. 
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eradication of H. pylori is a promising approach for achieving long 

term recovery from IDA in certain subjects.
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helminthiasis as a communicable cause of anaemia [29]. 

Therefore, new initiatives designed to further decrease prevalence 

of iron deficiency and IDA in high-risk groups may need address 

the eradication of H. pylori infection.
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