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Background: Helicobacter pylori is a common cause of chronic infection in human beings. The infection has universal prevalence and 
contracts all age groups. Probably, these bacteria are the cause of the most common chronic bacterial infection in man and have infected 
approximately half of the world population. The urease of these bacteria degrades the urea in stomach’s mucosa to ammoniac which 
results pH increment of the stomach lumen. This may allow the pathogenic intestinal protozoa to take the opportunity to cross through 
stomach’s decreased pH situation and cause the disease.
Objectives: The current study aimed to evaluate the prevalence of parasitic infections (such as giardiasis) in children with Helicobacter 
pylori infection in Ilam city.
Patients and Methods: Following the sample collection during 12 months from children in Ilam (Ilam, Iran), Helicobacter pylori infection 
was determined based on stool antigen analysis (HPSA) by enzyme-linked immunosorbent assay (ELISA) method in children who had 
recurrent abdominal pain. Stool specimens were examined by the direct examination and spontaneous sedimentation method to detect 
both trophozoite and cyst of parasites.
Results: In this study 37 children with H. pylori infection were evaluated, and the patients with positive results for Giardia lamblia, and 
Entamoebahistolytica/dispar were found 29.7%, and 10.8% respectively.
Conclusions: The results of the current study suggest that H. pylori infection may provide favorable conditions for Giardiasis infection, but 
this presumption needs to be investigated further with more samples.
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Implication for health policy/practice/research/medical education:
The current study is an original work and aimed to evaluate the relevance between H. pylori and parasitic infections.
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mercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and redistribute the material just in noncommercial us-
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1. Background
Helicobacter pylori causes the most common infection 

in human beings. The infection is widespread worldwide 
and affects all age groups. On the other hand, it is estimat-
ed that 50% of the world population are contaminated 
with H. pylori. In developed countries like United States, 
it is unusual to see infections in children, and usually 
adults are affected by H. pylori. But most of the children 
in developing countries are contaminated before 10, and 
10% of people are contaminated before the age of 50 (1, 
2). It has been reported that the prevalence of H. pylori in 
Iranian children is approximately 82-92% (3).

As one of its particular characteristics, Helicobacter 
pylori has a large amount of urease enzyme (six percent 
of total proteins produced by H. pylori) with intense activ-
ity. This enzyme degrades plasma urea secreted through 
stomach wall to ammonium ion that protects bacteria 

from the destructive effect of stomach acid by neutral-
ization. There is a distinction between urease produced 
by H. pylori and other bacteria. Urease of H. pylori has two 
subunits with approximately 33 and 66 kDa molecular 
weight in contrast to other bacteria which have three 
subunits. UreA, and UreB code two subunits of urease 
made by H. pylori (1, 2). The pH increment of stomach’s lu-
men facilitates passing through stomach’s acid environ-
ment easily for some protozoa (4). Giardia spp. is a flagel-
lated protozoan observed on the mucosa of duodenum, 
first section of jejunum, ileum, rarely on stomach’s wall, 
and colon (4). The prevalence of Giardia spp. in the world 
and industrialized societies is 20-60% and 2-7%, respec-
tively (5). Of course the prevalence rate varies in different 
countries, and depends on the hygiene level.

On the other hand, the studies have shown that un-
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der unsuitable situations, primarily when the acidity of 
stomach is reduced because of H. pylori infection, devel-
opment of giardiasis related gastritis will be probable. 
Reduction of stomach’s acidity due to urease of H. pylori 
is the risk factor for infection by Giardia spp. (6).

2. Objectives
The current study aimed to evaluate the prevalence of 

parasitic infections (giardiasis) in children with Helico-
bacter pylori infection in Ilam city.

3. Patients and Methods
This is a descriptive study. We followed all children who 

referred to laboratory with abdominal pain during 2012-
2013. Children who were positive for H. pylori antigen in 
stool samples examined by enzyme-linked immunosor-
bent assay (ELISA) method entered the study. Sensitivity 
and specificity of this method are 83% and 92%, respective-
ly. Stool specimens were examined via light microscope 
with 40× magnification power as direct examination of 
the parasite trophozoites. Also in sedimentation method 
fifty grams of feces was mixed with approximately 100 mL 
of tap water and sieved through 2 mL mesh sieve. After-
ward, it was washed with 50 mL water and then pressed 
with a spatula to recover the water as much as possible. 
After 40 min, the supernatant was decanted to remain 50 
mL of that. The beaker was refilled with tap water to final 
volume of 200 mL and then the suspension was allowed 
standing. After 40 min, the supernatant was decanted to 
save 30 mL, and 1 mL of that was examined (in approxi-
mately 200 μL aliquots) via light microscope with 100X 
magnification power to survey the presence of the para-
site ova. Ziehl-Neelsen staining was performed to look for 
acid-fast protozoa (Isospora belli, Cyclosporacayetanensis, 
and Cryptosporidium parvum).

4. Results
In this study, 37 children out of total 68 children with 

abdominal pain were infected with H. pylori. Children 
without H. pylori infection were not included in the study. 
In the direct examination, trophozoite and cyst of Giardia 
lamblia were observed in 11 (29.7%) and 7 (18.9%) subjects, 
respectively. Nevertheless, we only evaluated children 
who had excreted trophozoite of Giardia lamblia, because 
the presence of trophozoite is the sign of acute Giardia-
sis. Cyst of Entamoeba histolytica/dispar was observed in 
4 (10.8%) of 37 subjects. In sedimentation method, ova of 
parasites were never observed. At last, in Ziehl-Neelsen 
staining, acid-fast parasites were never observed in pa-
tients infected with H. pylori.

5. Discussion
H. pylori is the main cause of chronic stomach inflam-

mation, peptic ulcer, duodenal ulcer, non-ulcerous dys-
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Figure 1. Proportion of Parasitic Infections in Patients Infected With H. pylori.

pepsia, gastric cancer, and gastric mucosa associated 
lymphoid tissue lymphoma (7, 8). Urease of the bacteria 
can convert the urea of stomach wall to ammoniac. This 
would result the increment of stomach environment’s 
pH (1, 9). Acidity of stomach is an innate immune sys-
tem barrier against pathogens, therefore the diminished 
acidity will allow pathogens to break this barrier and go 
across it. Giardiasis, a parasitic infection of small intes-
tine in most of the vertebrates and human beings, which 
has global prevalence, is the result of contamination 
by a flagellated protozoan called Giardia lamblia (10, 11). 
Giardia lamblia can be transmitted from affected person 
to others. Its transmission can occur through ingestion 
of contaminated water and food. It is the main cause of 
diarrhea in children, passengers, and homosexuals (12). 
Also, many factors like population density, weather situa-
tion, economic condition, and hygiene level would facili-
tate the situation for contamination by Giardia lamblia 
(10, 14). The prevalence of Giardia spp. in the world and 
the industrialized societies is 20-60% and 2-7%, respec-
tively (5). Of course the prevalence rate varies in differ-
ent countries, and depends on the hygiene level. On one 
hand according to a local epidemiological study on the 
prevalence of enteric parasites done in 2013, prevalence 
of G. lamblia in children was 11.7% in Ilam (15). On the oth-
er hand, the current study demonstrated that prevalence 
of G. lamblia in the H. pylori infected children of Ilam was 
approximately 50% (trophozoite and cyst). Considering 
these two facts it is not vague that H. pylori infection has 
affected the rate of parasitic infection in H. pylori infected 
children. The importance of polymicrobial infections has 
gained tremendous impact in recent years, and some syn-
ergistic infections have been identified (15). In synergistic 
polymicrobial infections, one microbe creates a favor-
able environment in order for another one to more easily 
colonize a specific niche of their common host (16). H. py-
lori has been linked to co-infections earlier, e.g. the fluke 
Schistosoma japonicum is associated with an alteration in 
the antibody response to H. pylori during co-infections 
(17). Another interesting example is co-infections of H. py-
lori and Salmonella typhimurium in mice (18). In another 
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study, Maria PD et al. did not find an association between 
H. pylori and pediatric asthma (19). Johan A et al. found a 
significantly higher frequency of Giardia spp. infection in 
cases where infected children also harbored the bacterial 
pathogen H. pylori (20).

Moreira ED Jr et al. found an association between H. py-
lori infection and the presence of G. lamblia in feces (21). 
Isaeva G et al. showed that 100% of H. pylori-infection com-
bined with iardiasis (9). Abou El-Hoda MM et al. found a 
significant increase in urease activity in the group with 
combined infection (Giardiasis and H.pylori) compared 
to the group infected with G. lamblia alone (22). The large 
amount of co-infections in our study is possibly due to an 
elevated risk of Giardia spp. colonization upon the pres-
ence of H. pylori in human patients or, alternatively, H. 
pylori colonization may be facilitated by a previous estab-
lishment of Giardia spp.

In this study, parasitic contamination was surveyed 
in children contaminated by H. pylori. Rate of parasitic 
contamination in H. pylori infected children was remark-
able (active infection and carriers of Giardia spp. approxi-
mately were 50%). According to the Simultaneous study, 
the prevalence of G. lamblia in the children was 11.7% in 
Ilam (15), therefore there was a significant correlation be-
tween the contamination to Giardia lamblia and H. pylori 
infections in children.

Considering all the facts, it is obvious that acidity of 
stomach can be important. Also, pH increment would be 
concentrated on as a risk factor for contraction to para-
sites, especially those that can transmit through diges-
tive tract like Giardia lamblia. More studies are suggested 
to get vigorous results, and validate the relevance be-
tween H. pylori infection and contamination to parasites.

Acknowledgements
This study was supported by Imam Khomeini Hospital 

and Ebnesina Clinical Laboratory of Ilam city.

Authors’ Contribution
Hossein Kazemian Loke developed the original idea and 

the protocol, abstracted and analyzed data, wrote the man-
uscript, and is guarantor. Financial and material supports 
for the research and work were applied by Dr. Sadeghifard.

Financial Disclosure
There is no conflict of interest to declare.

Funding/Support
There was no sponsor.

References
1.       Zali M, Khoshbaten M. Novelty Vbazpdydy medical illnesses and 

health professionals; Emerging Helicobacter pylori; 729.

2.       Fakheri H, Merat S, Hosseini V, Malekzadeh R. Low-dose furazoli-
done in triple and quadruple regimens for Helicobacter pylori 
eradication. Aliment Pharmacol Ther. 2004;19(1):89–93.

3.       Alborzi A, Soltani J, Pourabbas B, Oboodi B, Haghighat M, Hayati 
M, et al. Prevalence of Helicobacter pylori infection in children 
(south of Iran). Diagn Microbiol Infect Dis. 2006;54(4):259–61.

4.       David TJ, William AP. Markell and Voge's medical parasitology. 9th 
edNew York: Saunders Elsevier; 2006.

5.       Yakoob J, Jafri W, Abid S, Jafri N, Hamid S, Shah HA, et al. Giardia-
sis in patients with dyspeptic symptoms. World J Gastroenterol. 
2005;11(42):6667–70.

6.       Sanad MM, Darwish RA, Nasr ME, el-Gammal NE, Emara MW. 
Giardia lamblia and chronic gastritis. J Egypt Soc Parasitol. 
1996;26(2):481–95.

7.       Khalifa MM, Sharaf RR, Aziz RK. Helicobacter pylori: a poor man's 
gut pathogen? Gut Pathog. 2010;2(1):2.

8.       McColl KE. Clinical practice. Helicobacter pylori infection. N Engl 
J Med. 2010;362(17):1597–604.

9.       Isaeva GSh, Efimova NG. [Gastrointestinal giardiasis associated 
with Helicobacter pylori]. Eksp Klin Gastroenterol. 2010(6):30–4.

10.       Lujan HD, Mowatt MR, Nash TE. The molecular mechanisms of 
giardia encystation. Parasitol Today. 1998;14(11):446–50.

11.       Mahbubani MH, Bej AK, Perlin MH, Schaefer FW, 3rd, Jakubowski 
W, Atlas RM. Differentiation of Giardia duodenalis from other 
Giardia spp. by using polymerase chain reaction and gene 
probes. J Clin Microbiol. 1992;30(1):74–8.

12.       Mayrhofer G, Andrews RH, Ey PL, Chilton NB. Division of Giardia 
isolates from humans into two genetically distinct assemblages 
by electrophoretic analysis of enzymes encoded at 27 loci and 
comparison with Giardia muris. Parasitology. 1995;111(Pt 1):11–7.

13.       Lujan HD, Mowatt MR, Nash TE. The molecular mechanisms of 
giardia encystation. Parasitol Today. 1998;14(11):446–50.

14.       Schmidt GD, Roberts LS. Foundation of parasitology. Mc Graw-Hill 
Book Co; 2000.

15.       Abdi J, Farhadi M, Aghaiee S, Avazpoor M, editors. Prevalence of 
intestinal parasites in children attending day care centers of 
Ilam. Sixteenth National Conference on Environmental Health. 
2013.

16.       Brogden KA, Guthmiller JM, Taylor CE. Human polymicrobial in-
fections. Lancet. 2005;365(9455):253–5.

17.       Du Y, Agnew A, Ye XP, Robinson PA, Forman D, Crabtree JE. Helico-
bacter pylori and Schistosoma japonicum co-infection in a Chi-
nese population: helminth infection alters humoral responses 
to H. pylori and serum pepsinogen I/II ratio. Microbes Infect. 
2006;8(1):52–60.

18.       Higgins PD, Johnson LA, Luther J, Zhang M, Sauder KL, Blanco 
LP, et al. Prior Helicobacter pylori infection ameliorates Sal-
monella typhimurium-induced colitis: mucosal crosstalk 
between stomach and distal intestine. Inflamm Bowel Dis. 
2011;17(6):1398–408.

19.       Dore MP, Massidda M, Meloni GF, Soro S, Pes GM. The Association 
of Childhood Asthma and Helicobacter pylori Infection in Sar-
dinia. Arch Pediatr Infect Dis. 2014:[Epub ahead of print].

20.       Ankarklev J, Hestvik E, Lebbad M, Lindh J, Kaddu-Mulindwa DH, 
et al. Common Coinfections of Giardia intestinalis and Helico-
bacter pylori in Non-Symptomatic Ugandan Children. PLoS Negl 
Trop Dis;6(8): e1780.

21.       Moreira ED, Jr, Nassri VB, Santos RS, Matos JF, de Carvalho 
WA, Silvani CS, et al. Association of Helicobacter pylori infec-
tion and giardiasis: results from a study of surrogate mark-
ers for fecal exposure among children. World J Gastroenterol. 
2005;11(18):2759–63.

22.       Abou El-Hoda MM, Osman HM, Rasha MM, Douidar NL, Enany AY. 
Impact of helicobacter pylori infection on the activities of ure-
ase and lipase enzymes in patients with giardiasis. J Egypt Public 
Health Assoc. 2007;82(3-4):273–82.


