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ABSTRACT 
 

Background: Helicobacter pylori (H. pylori) are Gram-negative bacteria that colonize human 
gastric mucosa, leading to chronic gastritis. Parasitic infections are associated with H. pylori infection. 
Aim: is to evaluate the association of H. pylori and/or intestinal parasites infection with anemia in 
Egypt. Methods: Blood and stool specimens of 32 Subjects: 17 males and 15 females, whose age 
ranged from 1.5-65 years were analyzed for H. pylori antigen using Rapid Anti H. pylori test. Stool 
specimens were also examined microscopically for the presence of parasite eggs or larvae/cysts per 
wet amount by the saline concentration method. Complete blood counts (CBC) were calculated using 
Blood Cell Counter. Result: out of the collected 32 samples: 17 (53.1%) were males and 15 (46.9%) 
were females; 22 (68.8%) were infected (11 with H. pylori only (G1) and 11 with H. pylori and/or 
intestinal parasites (G2), 34.4% each) and 10 (31.2%) were not infected (control group). In the: 7 
(63.6%) were infected with protozoa and 3 (27.3%) were infected with helminthes and 1 (9.1%) have 
had mixed infection with both protozoa and helminthes. Highly significant changes (p< 0.05) for 
Hemoglobin level, RBCs count, Hct, Mean Cell Volume (MCV) and Mean Cell Hemoglobin (MCH) 
were measured in G1 and G2 than in the control. Conclusion: There are high prevalence of H. pylori 
and intestinal parasites infections in Egypt. These infections were highly associated with anemia 
disease in the studied subjects.   
 
Key words: Anemia, infection, Helicobacter pylori, Intestinal parasites, Egypt 

 
Introduction  

 
The World Health Organization (WHO, 2005) estimated that about two billion people in the 

world or almost a quarter of the world`s population is anemic and suffering from this disease. Anemia 
is a widespread health as well as social and economic development problem. Anemia is defined as a 
decrease in the amount of red blood cells (RBCs) or the amount of hemoglobin (Hb, WHO 2008). 
Globally, more than 115000 maternal deaths and 591000 perinatal deaths per year are attributable to 
anemia (Ezzati et al., 2004). It is estimated that 42% of pregnant women and 47% of preschool 
children are anemic. (WHO, 2008). 

H. pylori infection is a worldwide problem but the prevalence varies from country to country 
(Suerbaum and Michetti 2002). Some developing countries have figures as high as 90%, whereas 
developed countries have values ranging from 25 to 40% (Francesco et al., 2014). 
Helicobacter pylori is a Gram-negative bacterium that colonizes human gastric mucosa, leading to 
chronic antral gastritis and peptic ulcer disease. It is also associated with serious diseases, including 
gastric cancer and gastric mucosa associated lymphoid tissue lymphoma (Sethi et al., 2013). H. pylori 
infection not only present with recurrent abdominal pain, anorexia and recurrent vomiting, but also 
negatively affects the growth of children in various modalities; weight, height and the progressive 
incidence of iron deficiency anemia (Razak and Ragab, 2014) 
Iron deficiency anemia (IDA) results in impairments in immune, cognitive, and reproductive 
functions, as well as decreased work performance although the mechanisms remain unclear (Blaser 
and Atherton 2004). The association between H. pylori infection and IDA has attracted considerable 
interests (Malfertheiner et al., 2007).  

Previous studies have shown that H. pylori colonization of the gastric mucosa may impair iron 
uptake and increase iron loss, potentially leading to iron defciency anemia (Monzon et al., 2013). It 
has been suggested that eradication of H. pylori may result in improvement of anemia even without 
iron supplementation (Malik et al., 2011). Uptake of iron by the H. pylori organism may contribute to 
iron deficiency associated with H. pylori infection like many bacteria (Seo et al., 2002). 
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Intestinal parasites are among the most common human infections distributed worldwide with 
prevalence rates as high as 40.6% in developing countries, cause a variety of clinical conditions, 
ranging from asymptomatic infestations to life threatening situations (Sethi et al., 2000). Giardia 
lamblia can cause vomiting and diarrhea, the hookworms Ancylostoma duodenale and Necator 
americanus can cause blood loss and anemia, and Entamoeba histolytica can cause intestinal 
ulceration, bloody diarrhea, and systemic complications (Kucik et al., 2004). Because of their 
relationship with disease, intestinal parasites have been extensively eradicated in industrialized human 
societies, in which H. pylori also is disappearing (Perez-Perez et al., 2002). 

Huong et al. (2007) hypothesized that besides iron deficiency, intestinal parasites infection is 
also a determinant of anemia in schoolchildren in rural Vietnam. Blood loss caused by gastrointestinal 
parasites, such as hookworm, is an important contributing factor in the development of poor iron 
status leading to iron deficiency anemia (Robertson et al., 1992). Children with concomitant T. 
trichiura and hookworm infections have lower blood hemoglobin levels than children with neither or 
only one of these parasites (Crompton 2000). Intestinal parasitic worms and H. pylori have 
detrimental effects on the survival, growth, general fitness and performance of children according to 
reports by Kosunen et al., 1997. 

 
Subjects and Methods 
 
Subjects:  
 

After taking consent from all 32 subjects, blood and stool specimens of: 17 males and 15 
females, whose age ranged from 1.5-65 years were analyzed for H. pylori antigen using Rapid Anti H. 
pylori test. Stool specimens were also examined microscopically for the presence of parasite eggs or 
larvae/cysts per wet amount by the saline concentration method. Complete blood counts (CBC) were 
calculated using Blood Cell Counter. 

 
Stool Antigen Test for H. pylori:  
 

Stool test was performed in the immuneparasitology laboratory, department of Zoology, 
Central laboratories, Faculty of Science, Al-Azhar University, Cairo, Egypt, using One Step H. pylori 
Card test. Collected stool samples were transferred to vials with the extraction fluid, vigorously 
agitated, and left for two minutes for settling of suspended particulates. Two drops were then 
transferred into the circular port hole of the test cassette and results were recorded after 10 min of 
incubation at room temperature. Two red lines at the middle of the strip indicate a positive result, 
while negative result is an indication of only one red line.  

 
Parasitological methods:  
 

Stool samples were collected from patients in wide mouthed, screw capped, labeled containers, 
as described by (Chakarova, 2010). Samples were transported to Immunoparasitology Laboratory, 
department of Zoology, Central laboratories, Faculty of Science, Al-Azhar University. Primary 
detection of cysts and ova were made by the examination of a wet preparation taken from fresh stool 
using light microscope (A chromatic biological microscope 107, China).  

 
Collection of blood sample:  
 

The skin was cleaned with a 70% alcohol swab and allowed to dry before being punctured. 
Blood samples were taken by sterile venipuncture: 2.5ml of blood was drawn from the antecubital 
vein. 2.5 ml in Ethylene Diamine Tetra Acetic acid (EDTA) tube for Complete Blood Count. 

 
Complete Blood Count (CBC): 
  

A complete Blood Count was estimated using automated hematology Beckman Coulter 
Counter, USA. Grading of anemia was diagnosed as per WHO recommendations. Anemia was 
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defined as hemoglobin of less than 11 mg/l for children under 6 years old, less than 12 mg/l for 
female and less than 13 mg/l for male, according to the WHO definition of anemia (DeMaeyer, 1985). 

Analysis and interpretation data were entered and analyzed using (Minitab ® 18) Continuous 
variables were summarized using (means ±SD) and categorical variables were summarized in 
frequencies (percentages). The difference in the mean values of RBC parameters between H. pylori 
positive and negative individuals was explored using independent sample T-test. In all cases P-values 
less than 0.05 were considered as statistically significant. 

 
Results 
 

Level of Hemoglobin in the studied 32 subjects is shown in table one. The total percentage of 
Anemia was 62.5%. There were 22 infected patients, 81.8% of them were anemic. Out of these 
infected patients, 11 were only H. pylori positive (G1) with 72% of them were anemic. The other 11 
infected patients have had both H. pylori and/or parasitic infections (G2) where 90.9% of them were 
anemic. The control group included 10 subjects and only 20% of them were anemic. 

The male subjects were 17 (53.1% of total studied subjects). Of these male subjects: 5 (22.7% 
of all infected subjects) followed G1 and their mean level of hemoglobin was 12.2±0.60; other 6 
(27.3% of all infected subjects) followed G2 and their hemoglobin level was 11.6±0.25 and the other 
6 (60% of control) had 14±0.27 of hemoglobin level (table 1; figures 1 and 2). The female subjects 
were 15 (46.9% of total studied subjects). Of these female subjects: 6 (27.3% of all infected subjects) 
followed G1 and their mean level of hemoglobin was 10.8±0.51; other 5 (22.7% of all infected 
subjects) followed G2 and their hemoglobin level was 10.2±0.43 and the other 4 (40% of control) had 
12.2±0.40 of hemoglobin level (table 1; figures 1 and 2). 

 In the young age group: 3 (13.6% of all infected subjects) followed G1 and their mean level of 
hemoglobin was 11±1.0; other 5 (22.7% of all infected subjects) followed G2 and their hemoglobin 
level was 10.4±0.43 and the other 4 (40% of control) had 12.98±0.39 of hemoglobin level (table 1; 
figures 1 and 2). In the middle age group: 6 (27.3% of all infected subjects) followed G1 and their 
mean level of hemoglobin was 11.45±0.62; other 5 (22.7% of all infected subjects) followed G2 and 
their hemoglobin level was 11.5±0.47 and the other 5 (50% of control) had 13.7±0.86 of hemoglobin 
level (table 1; figures 1 and 2). In the old age group: 2 (9.1% of all infected subjects) followed G1 and 
their mean level of hemoglobin was 12.1±0.65; another one (4.5% of all infected subjects) followed 
G2 and his hemoglobin level was 11.5 and the other one (10% of control) had 12.7 of hemoglobin 
level (table 1; figures 1 and 2). 

Complete blood counts of all subjects infected (G1 and G2) and the non-infected control were 
studied (Table 2; figure 3). There was significant association of lower Hemoglobin level (Hb) in G1 
and G2 than the control where association of lower Red Blood Cell Counts (RBCs) was only 
significant with G1 than control group (Table 2; figure 3A). 

Blood indices: There were significant association of lower Hematocrit (Hct), Mean Cell 
Volume (MCV) and Mean Cell Hemoglobin (MCH) in G1 and G2 than the controls (Table 2; figure 
3B). There was no significant association of Mean Cell Hemoglobin Concentration (MCHC) with G1 
or G2. 

There was no significant association of Platelets (Plt) with G1 or G2 (Table 2; figure 3C). 
Differential leucocytes count: There were no significant association of  leucocytes count with either 
G1 or G2 Except for significant eosinophilia associated to G2 compared to control group (Table 2; 
figure 3D). 
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Table 1: Level of Hemoglobin (Hb g/dl) in the studied infected and control subjects 32 (Anemia: 
62.5%). 

Variable  
N (%) 

Infected 
22 (Anemia: 81.8%) 

Control 
10 (Anemia: 20%) 

H. pylori  
11 (Anemia: 72%) 

Parasites&H. pylori  
11 (Anemia: 90.9%) 

N (%) Hb (g/dl) 
Mean ±S. E 

N (%) Hb (g/dl) 
Mean ±S. E 

N (%) Hb (g/dl) 
Mean ±S. E 

Male 
17 (53.1) 

5 (22.7) 12.2±0.60 6 (27.3) 11.6±0.25 6 (60) 14±0.27 

Female 
15 (46.9) 

6 (27.3) 10.8±0.51 5 (22.7) 10.2±0.43 4 (40) 12.2±0.40 

Young  
12 (37.5) 

3 (13.6) 11±1.0 5 (22.7) 10.4±0.43 4 (40) 12.98±0.39 

Middle  
16 (50) 

6 (27.3) 11.45±0.62 5 (22.7) 11.5±0.47 5 (50) 13.7±0.86 

Old  
4 (12.5) 

2 (9.1) 12.1±0.65 1 (4.5) 11.5 1 (10) 12.7 

Standard levels for hemoglobin (Hb) are: male= 13-18, female= 12-16 and young= 11-15. 

 
Table 2: Complete blood counts of subjects infected with H. pylori and or intestinal parasites and without 

infection (control) 

Haematological findings 

H. Pylori (G1) 

N=11 

Min.- Max 

Mean ± SD 

H. Pylori & intestinal 

parasites (G2) 

Min.- Max 

Mean ± SD 

Control 

N=10 

Hb (g/dl.) 
9.5 - 13** 

11.45±0.43 

9.8-12.5*** 

11.3±1.1 

11.2 – 15.1 

13.3 ± 0.37 

RBCs (m/mm3) 
3.7 – 4.8* 

4.3±0.12 

3.9-5.0 

4.2±0.34 

3.9 – 5.2 

4.6±0.13 

HCt (%) 
29.1 – 39.3** 

34.7±1.25 

30.2-41.1*** 

34.4±3.38 

34 – 46 

40.2±1.14 

MCV (fl) 
72.4 – 86.0* 

79.5±1.37 

77-84* 

80.8±2.6 

82.9 – 92 

86.5±0.83 

MCH (pg) 
24.6 – 28** 

26.2±0.37 

25.2-27.7** 

26.5±0.72 

27 – 33 

29.0±0.50 

MCHC (g/dl) 
32.5 – 34 

32.97±0.13 

32-33 

32.6±0.48 

30.9 – 33.1 

32.6±0.20 

Platelets 

(thousands/mm') 

117 – 312 

229.6±12.96 

168-265 

214.5±39.7 

167 – 319 

244.2±16.72 

WBCs 
4.1-12.8 

7.6±0.80 

3.2-11 

7.3±0.8 

4.8-11 

7.6±0.64 

Eosinophils 
1.9-4 

2.9±0.21 

3.1- 6*** 

4.48±0.29 

1.7-4 

2.68±0.23 

Neutrophils 
47.9-62 

51.7±1.27 

35.5-68.2 

53.3±3.07 

49-63 

55.3±1.4 

Lymphocytes 
29-46 

39.75±1.37 

15.4-53.8 

37.7±3.17 

28-42 

35.7±1.5 

Monocytes 
2-8.5 

5.6±0.59 

2-9.9 

5.245±0.60 

3.9-7.3 

3.9-7.3 

*. Significant P< 0.05 
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Fig. 1: Percentage number of the studied infected (H. pylori and/or parsite) and control subjects. 

 

 
Fig. 2: Hemoglobin (Hb g/dl) in the studied infected (H. pylori and/or parsite) and control subjects. 
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Fig. 3: Complete blood counts (CBC) in the studied infected (H. pylori and/or parsite) and control subjects, A: 
hemoglobin (Hb g/dl) and red blood cells (RBCs m/mm3; B: blood indices; C: Platelets; D: differential 

counts.   

 H. pylori& parasite;   H. pylori;  Control 

Discussion  
 

The prevalence of H. pylori infection in the current study was as high (68.8%) as the rates 
previously reported as: Escobar-Pardo et al. (2011, in India) and Rasheed et al. (2011, in Pakistan). 
While, Alazmi et al. (2010, in Kuwait) and Taddesse et al. (2011, in Ethiopia) have found lower 
prevalence of H. pylori infection than in the present study. 

The results of the current study also showed no significant association between infection with 
either H. pylori or intestinal parasites and Sex. Several studies and reports agree with these findings: 
Adlekha et al. (2013, India); Shokrzadeh et al. (2012, Iran) have found no difference between males 
and females regarding H. Pylori infection, Hamed et al. (2013, Sohag); Mezeid et al. (2014, 
Palestine); While, Leandro et al. (2005, Spain) reported a significant association between H. pylori 
infection and male gender (without explanation). However, other studies by: Lee et al. (2000, in 
Korea) and Shehata and Hassanein (2015, in Alexandria) showed noticeable higher infection rate with 
intestinal parasites in males than in females. Opposite to these data, Bin Mohanna et al. (2014, 
Yemen) found that the prevalence of H. pylori and intestinal parasites in females was higher than in 
males. So the infection may relate to the daily activity of the patients and with socioeconomic 
conditions, rather than sex.  

The current study showed that the gender is not associated with Anemia in case of infection 
with H. pylori and/or intestinal parasites. It is reported that H. pylori infection is observed in over 
50% people in the world. Moreover, anemia affects 2 billion people in the world (WHO, 2004). Many 
areas of the world that are with high prevalence of iron-deficiency have also high H. pylori prevalence 
as well. The current study showed the co-infection of H. pylori and/or intestinal parasites was 
associated with anemia within Egyptians. The prevalence of anemia among infected patients was 
significantly higher (81.8%) than uninfected patients (20%). Many studies support the role of H. 

A B 

C D 
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pylori in the development of refractory iron – deficiency anemia (Kibru et al., 2014). However, other 
studies documented no statistically significant association of H. pylori infection with anemia or low 
iron status (Hsiang-Yao et al., 2013). 

The virulence of H. pylori microorganisms scavenges iron and/or haem compounds from their 
host environment for its survival in the host and thus production of disease (Sabbi et al., 2005). 
Chronic infection and inflammatory cytokines of the H. pylori organism altered iron bioavailability 
and decreased non-heme iron absorption caused by hypochlorhydria (Poulo 2008).  

The present study found that H. pylori positive patients have significantly reduced hemoglobin, 
Red blood cell count (RBCs), Mean Cellular Volume (MCV), Mean Cellular hemoglobin (MCH) and 
hematocrit levels than H. pylori negative patients. Some other data agree with the present findings 
(Taye et al., 2015) but others disagree (Fraser et al., 2010). Interestingly, sideropenic anemia is not 
associated with hematemesis or tarry stools, suggesting that long-standing H. pylori infection itself 
can cause anemia in the absence of active bleeding from the gastrointestinal tract (Kato et al., 2004). 
The infection rate, in this study, was high (50%) in middle age group for H. pylori. These data agree 
with the findings of Kaore et al. (2012, India) and Shokrzadeth et al. (2012, Iran) where they have 
found that H. pylori positivity increased with age of (20-40) years. However, the current data disagree 
with Escobar-Pardo et al. (2011, India) who has found that the infection rate of H. Pylori is high 
affecting 60% of children in the first 3 years of life and rising to 85.3% between 8 and 9 years of age. 
This indicates that the prevalence curve of acquisition of H. pylori infections rises with age, which 
may be due to outdoor activities and exposure to potential external sources.  

The infection rate with intestinal parasites, however, was high (45.5%) in young group, in the 
current study. Other studies have also shown high prevalence of intestinal parasitic infection among 
young (Shehata and hassanein, 2015; Tappeh et al., 2010). 

The current study found that anemia was prevalent within the young age group. These data 
agree with several studies that have shown prevalence of H. pylori infection in childhood is associated 
with growing faltering (Vinod Kumar et al., 2003). 

 In the present study protozoa, is more associated with H. pylori in subjects infected with 
anemia than helminthes. These observations disagree with study suggesting that H. pylori infection 
next to helminthiasis is a communicable cause of anemia (Barabino 2002). Other studies reported also 
a significant association of intestinal parasites such as, Ascaris (Wani et al., 2008) and hookworm 
(Calis et al., 2008), with anemia. 

Several mechanisms of association between anemia and H. pylori infection have been 
suggested. Studies have shown that the H. pylori colonization is associated with reduction in iron 
absorption due to low levels of gastric acid (Capurso et al., 2001), effects on iron transporter 
molecules (Choe et al., 2003), blood loss due to H. pylori-induced gastritis or duodenitis and 
sequestration of dietary iron by H. pylori residing in the gastric mucosa (Barabino, 2002). Increased 
hepcidin production from hepatocytes in response to interleukin-6 ( IL-6) production in H. pylori 
gastritis has also been proposed as possible mechanism to explain H. pylori associated anemia 
(Pellicano and Rizzetto, 2004), as this prevents the release of iron from stores in enterocytes. 

 
Conclusions  
 

There are high prevalence of H. pylori and intestinal parasites infections in Egypt. These 
infections were highly associated with anemia disease in the studied subjects. Although gender is not 
a significant factor neither associated with infection nor with anemia, middle age is associated with 
both infection and anemia. 
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