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ABSTRACT 
 

Introduction and Aim: Helicobacter pylori infection causing anemia has been attributed to impaired iron 

metabolism due to bleeding peptic ulcers or hypochlorhydria resulting in reduced absorption secondary to atrophic 

gastritis. Studies have revealed iron and Vitamin B12 deficiency and iron deficiency anemia to be a consequence of 

H. pylori infection and its eradication in improving the anemic status across varied demographic populations. The 

aim is to find the association of H. pylori infection with anemia in histopathology proven samples of chronic 

gastritis using red cell indices as a marker for anemia.  
 

Materials and Methods: 336 formalin fixed paraffin embedded tissue blocks of histopathology proven chronic 

gastritis specimens were considered from which details of H.pylori infection was obtained. Clinical pathology and 

biochemical findings were used to identify the anaemic status.  Data was tabulated and analyzed using appropriate 

statistical analysis.  
 

Results: Prevalence of H.pylori was found to be 50% and was significantly higher (66.3%) in the age group of 31-

45 yrs (p=0.008). There was no statistical significance between gender and H.pylori infection. Study showed a 

clinical difference in the RBC indices between patients with and without H.pylori infection but it was not 

statistically significant.  
 

Conclusion: Though studies in the past have shown association between H. pylori infection and anemia, the same 

might not be applicable in patients with chronic gastritis. They might develop iron deficiency not severe enough to 

cause anemia, a possible reason behind the current study not proving an association between the two in patients 

with chronic gastritis.  
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INTRODUCTION  
 

elicobacter pylori is a slow growing, 

microaerophilic organism and an inhabitant 

of the gastric mucosa (1,2). Apart from being 

the causative agent of the commonly known peptic 

ulcer disease and adenocarcinoma, studies have 

brought to light its notable effect on hematological 

parameters and thereby causing anemia due to iron 

and Vitamin B12 deficiencies in children and adults 

(3-7). 
 

Prevalence of H. pylori infection is far more in 

developing countries than its developed counterparts, 

very similar to the prevalence of anemia. It is found 

that people acquire this infection early in age but 

remain asymptomatic for long years (8) and they 

present commonly in their thirties. Thus, it becomes 

important to identify the organism at a younger age for 

earlier diagnosis, prompt treatment and addressing 

preventable complications such as anemia, for its 

importance in affecting the morbidity of an individual.  
 

Different studies have indicated H. pylori infection to 

be independently associated with vitamin B12 

deficiency, iron deficiency and iron- deficiency 

anemia and its presence a hindrance to oral iron 

therapy leading to poor response (4). In a study 

conducted in Alaska, it was found that among 

children, H.pylori infection was an important cause of 

anemia despite ruling out other important contributors 

such as inadequate nutritional intake and parasitosis 

(7). A cross sectional study conducted in Southern 

Ethiopia showed a statistically significant difference 

in the mean values of hemoglobin and red cell indices 

of H. pylori infected patients (4).  
 

Development of iron deficiency has been attributed to 

impaired iron metabolism in the form of occult 

bleeding from peptic ulcers or reduced absorption due 

to hypochlorhydria secondary to atrophic gastritis 

caused by the infection leading to defective formation 

of ferrous heme from its dietary ferric form (4). 

Gabriel et al., concluded that there was a decrease in 

the serum ferritin levels among subjects infected with 

CagA H.pylori strains owing to the uptake of ferritin 

(9). H.pylori as such can affect iron stores by 

increasing the demand due to the presence of a ferritin 

like 19-KDa iron binding protein that causes excessive 

iron  intake. As the organisms die, a large amount of 

iron is lost in the stools due to its high turnover rate 

(10). 
 

The use of histopathology to identify the presence of 

H. pylori and clinical pathology to assess the anemic 

H 

1854



Nandakumar et al: Association of Helicobacter pylori infection with anemia in patients ……. proven chronic gastritis 

DOI: https://doi.org/10.51248/.v43i6.3065                                                                                Biomedicine- Vol. 43 No. 6: 2023 

status of the participants respectively have been done 

in a few previous studies but lack of similar analysis 

in our part of the world was the stimulus behind 

conducting this current study. We believe that this 

may pave way in creating awareness about the various 

hematological consequences of the infection and iron 

deficiency anemia being likely one among them.  
 

The aim of the study was to analyze the association of 

H.pylori infection with anemia in histopathology 

proven samples of chronic gastritis using clinical 

pathology parameters such as red cell indices as a 

marker for anemia. 
 

MATERIALS AND METHODS 
 

Study design  
 

The study was initiated after obtaining the Ethical 

approval and informed consent from the Institutional 

Ethics Committee (IEC). This study was carried out at 

the Department of Pathology in a tertiary care centre 

in the southern part of India. This study was carried 

out for a period of one year between January 2018 and 

January 2019. 
 

Study population 
 

A total of 340 samples were received during the study 

period and after applying exclusion criteria, 336 

samples were obtained. 
   

Inclusion criteria 
 

All patients who underwent endoscopic biopsy for 

chronic gastritis during the period of January 2018 to 

January 2019  
 

Exclusion criteria 
  

Patients with known history of menorrhagia, prior 

chemotherapeutic treatment, use of antibiotics and 

steroids were excluded from the study.  
 

Data collection tools 
 

Demographic details of age, sex, past medical history 

was obtained from medical records. The microscopic 

features of H. pylori infection, presence of atrophic 

gastritis and lymphoid aggregates were obtained 

retrospectively from biopsy reports of formalin fixed, 

paraffin embedded tissue blocks of histopathology 

proven chronic gastritis specimens. Clinical pathology 

and biochemical findings such as serum lactate 

dehydrogenase, serum folate and serum vitamin B12 

levels to identify the anemic status of patients were 

obtained from respective medical records, laboratory 

information system and were tabulated as shown in 

Table 1.    
 

 

 

 

 

 

 

Table 1: Data collection table proforma 

 
 

Statistical analysis  
 

SPSS Version 16- software was used for statistical 

analysis of the study.  Pearson Chi‐square test was 

used to determine the significant relation between H. 

pylori infection and presence of anemia. Independent t 

test was applied to find the RBC indices in the groups 

with and without H. pylori infection.  
 

RESULTS  
 

Description of the study population  
 

Out of the 336-histopathology proven chronic gastritis 

specimens, 168 were found to have H. pylori infection 

on histopathology. Table 2 is a descriptive table of the 

age, gender and status of H. pylori infection of the 

study population. Number of participants was higher 

in the age category of 46-60 years (38.69%). 66.36% 

of the study population were males and 50% were 

found positive for H. pylori infection. 

 

Table 2: Descriptive proportion of study population 
Variables Number Percentage 

Age  
19-30yrs 35 10.41% 

31-45yrs 83 24.70% 

46-60yrs 130 38.69% 

>61yrs 88 26.19% 

Gender  
Male 223 66.36% 
Female 113 33.63% 

H. pylori status   

Present 168 50% 

Absent 168 50% 

 

Prevalence of Helicobacter pylori infection  
 

Fig. 1 shows the histopathological images of 

specimens showing chronic gastritis and presence of 

H. pylori infection on hematoxylin and eosin staining 

and special stains such as Giemsa stain. The 

prevalence percentage of H.pylori infection among 

patients presenting with chronic gastritis was 50% (CI 

of 95%). 
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Fig. 1: A. Hematoxylin and Eosin (H & E) staining of 

gastric tissue showing chronic gastritis X 100, B. Chronic 

gastritis with activity X 400, C. H & E staining of gastric 

tissue showing H. pylori infection X 400, D. Giemsa 

staining of gastric tissue showing H. pylori infection X 

1000 (Oil immersion) 

 

Age and Helicobacter pylori infection 
 

The proportion of H. pylori infection was high in the 

age group of 31-45 years (66.3%) and is statistically 

significant with a p value of 0.008 which is 

graphically represented in Fig. 2.  

    

 
Fig. 2: Graphical representation of association of age and 

H. pylori infection 

 

Sex and Helicobacter pylori infection 
 

Fig. 3 shows the proportion of H. pylori infection 

higher in females as compared to males with a p value 

of 0.193 (not statistically significant).    

 
Fig. 3: Graphical representation of association of Sex and 

H. pylori infection 

 
 

Age, sex, Helicobacter pylori infection and anemia  
 

Out of the 336 participants of the study, 200 of them 

were anemic. The relation between age, sex and H. 

pylori infection to anemia has been tabulated in Table 

3. The proportion of anemia was higher in the age 

group of >61 years (71.6%) and in females (63.8%) 

but not statistically significant. Among participants 

with H.pylori infection, 59.1% had anemia and among 

those without the infection, 59.5% had anemia. There 

was no clinical significance between anemia and 

Helicobacter pylori from the study.  
 

Table 3: Association of sex, age, H. pylori and anaemia 

Variables Anemia (n) p value 

Age    

 

 

0.039 

19-30 years 18 (51.4%) 

31-45years 43 (51.8%) 

46-60years 76 (58.5%) 

>61 years 63 (71.6%) 

Sex    

 

0.305 
Males  119 (56.9%) 

Females  81 (63.8%) 

H. pylori   

0.931 Present  59.1.% 

Absent 59.5 % 

 

RBC indices of the study population  
 

The RBC indices of 200 participants with anemia was 

as follows, mean RBC count of 3.83 cells/mm3, mean 

hemoglobin of 9.76 g/dl, mean MCV of 76.64fl, mean 

MCH of 78.64 pg and mean MCHC of 32.22 g/dl and 

the RBC indices in 136 participants without anemia 

was, mean RBC of 4.68 cells/mm3, mean hemoglobin 

of 14.06g/dL, mean MCV of 87.48 fl, mean MCH of 

29.58 pg and mean MCHC of 33.38 g/dl. Though 

there was a clinical difference, there was no statistical 

significance in an independent t test.  
 

DISCUSSION  
 

The global prevalence of anemia is approximately 

32.9% and is considered a major health problem as of 

2010 (11) Helicobacter pylori remains the most 

common infection worldwide and studies done 

estimates its presence to be more in developing 

countries like India than the developed counterparts 

(10). 
 

In the current study, the prevalence of H. pylori 

infection was found to be 50% which is far lesser than 

other studies that have stated a prevalence of 80% in 

India owing to lower socioeconomic status, poor 

education and overcrowding (1). Our finding is similar 

to a prospective study conducted in Bagalkot, 

Karnataka, which reported a prevalence of 41.9% 
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among patients with dyspepsia. Both these studies 

have been conducted in parallel geographic 

populations and thus, these areas might have lower 

prevalence percentages (12, 13) and recent studies 

attribute it to improved sanitation and wide spread use 

of antibiotics. In the current study, presence of H. 

pylori was identified solely based on histopathology 

which could also be a contributor for the variation.  
 

H. pylori infection is believed to be acquired anytime 

throughout one’s life and age is a risk factor for its 

occurrence and colonization (1) In this study, the 

proportion of H. pylori infection was high in the age 

group 31-45 years (66.3%) and there was statistical 

significance between age and H. pylori infection 

which is comparable to a study done in Ethiopia where 

the relative frequency of infection was higher (50.6%) 

in the 39-48 years age group (10).  
 

The T-helper 1, T-helper 17 response and high levels 

of interferon-gamma in adults is associated with 

damage to the gastric epithelium. Though the 

colonization of the organism mediated by 

transforming growth factor-beta and interleukin-10 

occurs early in age, due to the presence of milder 

inflammation, the gastric mucosa remains as a home 

for the organism to grow and thrive without 

undergoing any damage and higher inflammatory 

activity in adults predisposes them to H. pylori related 

gastric damage (1). This study identified the presence 

of the organism from histopathological specimens of 

chronic gastritis and thus, could be the probable 

reason for the increased prevalence of the organism in 

the adult age group with gastric damage.  
 

Though the proportion of H. pylori infection was 

higher in females as compared to males, it was not 

statistically significant (p=0.193) which is consistent 

with other studies where H. pylori infection was found 

to be independent of gender (10,14). However, these 

results are contrary to the meta-analysis study that 

confirmed a male predominance in adults as a global 

and homogeneous phenomenon. This meta-analysis 

also explains that studies done in populations with 

higher prevalence of H. pylori infection tend to find a 

stronger male gender association (15). The difference 

in our findings to previous studies can be explained 

due to the lower prevalence of the infection that was 

reported in this study. However, studies with 

prevalence of around 80% also did not establish an 

association between gender and H. pylori (16). 
 

This study showed a clinical difference in the RBC 

indices between patients with and without H. pylori 

infection but it was not statistically significant and 

there was no clinical difference between anemia in 

patients with and without H. pylori. This is similar to a 

study among Danish adults that showed no correlation 

between H. pylori infection and hemoglobin levels 

(17). This finding is contrary to studies that have 

proved positive association between RBC indices and 

H. pylori infection (4,10) and is in par with a few 

other studies that did not prove an association (18,8).  

The clinical difference in the RBC indices could be 

due to various other factors such as nutritional 

deficiency. A meta-analysis study showed no 

association between H. pylori infection and anemia in 

adults and suggested that H. pylori played a small part 

in the etiology of Iron deficiency anemia in adults. In 

a randomized controlled trial subgroup analysis, the 

eradication therapy for H. pylori in adults did not 

demonstrate the same curative effect on Iron 

deficiency anemia as in children (19). 
 

The mechanism of development of anemia, 

particularly iron deficiency, in patients with H. pylori 

infection has been attributed to defective iron 

absorption due to hypochlorhydria caused in the 

presence of chronic gastritis and an increased demand 

for iron by the colonizing organism (17). In the setting 

of H. pylori related peptic ulcer, iron deficiency 

anemia was initially attributed to occult blood loss 

from the lesions. On the contrary, the infection is 

thought to commonly cause chronic gastritis which is 

not associated with gastrointestinal bleeding (20,18) 

and in this study, the presence of H. pylori was 

identified among specimens with chronic gastritis 

which causes decrease in Serum Ferritin and defective 

iron absorption leading to Iron deficiency that is not 

sufficient enough to cause a decrease in the RBC 

indices leading to anemia (9,17). 
 

The current study could not establish a true causal 

relation between anemia and H. pylori infection in 

patients with chronic gastritis which could be due to 

the use of RBC indices to assess anemia while chronic 

gastritis is commonly thought to unalter the RBC 

indices. However, this study adds to the literature and 

emphasizes on the probable mechanism of 

development of anemia in patients with H. pylori 

induced chronic gastritis to be predominantly due to 

decrease in serum ferritin due to its reduced 

absorption and increased demand by the organism. 

Considering the region where this study was 

conducted, the prevalence of anemia can be attributed 

to multiple reasons such as dietary deficiency, 

malnutrition, lifestyle habits (1), a possible reason 

behind the clinical difference in RBC indices. To our 

knowledge this is the first of the kind to find 

association between H. pylori infection and anemia in 

a subcategory of patients such as those with H. pylori 

related chronic gastritis. This study tried to find an 

association between anemia using simple clinical 

laboratory tests such as RBC indices.  
 

CONCLUSION 
 

Though studies in the past have shown association 

between H. pylori infection and anemia, the same 

might not be applicable in patients with chronic 

gastritis for the reasons stated above. They might 

develop iron deficiency which is not severe enough to 

cause anemia and presence of biochemical details such 

as serum ferritin, total iron binding capacity and 
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vitamin B12 levels would have helped in establishing 

iron deficiency. However, due to the retrospective 

nature of the study, these additional details could not 

be obtained for all patients, posing a major limitation 

to the current study. Thus, the authors would like to 

further extend this study by using serum ferritin levels 

as the marker for body iron stores.  
 

A pilot study was conducted initially and presented at 

the International Conference on Esophagus and 

Stomach 2018 (ICES INDIA) and won “The Best 

Research Paper Award”. Hence the period of study 

was extended by 9 months, up to January 2019.  
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