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ABSTRACT
Introduction: An association of Helicobacter pylori and common protozoal parasites in patients 
with abdominal discomfort and chronic diarrhoea is unclear and may be pathological.
Materials and methods: One hundred and sixty-one patients with diarrhoea were compared 
to 114 age and sex matched controls. Stool samples were examined by microscopy and DNA 
extracted for PCR with specific primers for H. pylori and protozoal parasites Blastocystis sp., 
Entamoeba sp. (Entamoeba histolytica, Entamoeba dispar and Entamoeba moshkovskii) and 
Giardia duodenalis (G. duodenalis).
Results:  There was a marked difference in the presence of parasites between patients and 
controls: no parasite 42/75%, one parasite 42/15%, two or more parasites 16/10%, respectively 
(p < 0.001). Patients with diarrhoea were more likely to be infected with Blastocystis sp (p < 0.001), 
E. histolytica (p = 0.027) and E moshkovskii (p = 0.003). There was no difference in the frequency 
of H. pylori (p  =  0.528), G duodenalis (p  =  0.697) or E dispar (p  =  0.425). Thirty-three patients 
and 27 controls had H. pylori infection. Of these, 22 patients and 6 controls were infected with 
Blastocystis sp (p = 0.001), 6 patients and no controls were infected with E. histolytica (p = 0.02), 
whilst 7 patents and 9 controls were infected with E dispar (p = 0.292).
Conclusion: In this population, diarrhoea is linked to infection with Blastocystis sp, E. histolytica 
and E moshkoviskii. In H. pylori infection, diarrhoea is linked to Blastocystis sp and E. histolytica 
infection. These associations may be linked pathogenically

Introduction

In developing countries, co-infections with different 
pathogens are common, and are attributable the feco-
oral transmission of bacterial and parasite pathogens 
brought about by the poor quality of the water con-
sumed by the population at large living in unhygienic 
conditions, i.e. overcrowding, poor toilet facilities, and 
absence of quality health care [1]. The prevalence of 
intestinal parasites such as Blastocystis sp, Giardia duo-
denalis and Entamoeba sp., etc. has been estimated as 
53% in children residing in an urban slum of a met-
ropolitan city of Karachi, Pakistan [2]. Symptoms of 
abdominal discomfort and or pain, nausea and irregu-
lar bowel habit such as diarrhoea are associated with 
Entamoeba histolytica, Blastocystis sp and G. duodenalis 
infection. Amoebiasis is a faecal-oral route transmitted 
infection with the amoebas of the Entamoeba group. The 
symptoms of amoebiasis vary in severity from mild to 
severe and include loose stools, abdominal cramping, 
and abdominal pain. These are usually associated with 
infection by E. histolytica, but there are also reports of 
Entamoeba moshkovskii infection [3,4]. Microscopically, 
E. moshkovskii, Entamoeba dispar and E. histolytica are 

indistinguishable and require PCR test using specific 
primers for differentiation.

Several cross-sectional studies have also reported 
Blastocystis sp. associated with diarrhoea, abdomi-
nal pain/discomfort and urticaria [5–7]. Seventeen 
Blastocystis subtypes have been identified according to 
small subunit ribosomal RNA differences [6]. The percent-
age of patients testing positive for Blastocystis sp. has 
increased in recent years [8]. G. duodenalis, a flagellate 
parasite, colonizes the small intestine and is transmitted 
by feco-oral route [2]. Trophozoites are the cause of the 
symptoms of giardiasis. The most common manifesta-
tion of G. duodenalis is abdominal pain, bloating and 
diarrhoea. However, less than 10% of infections may be 
asymptomatic.

Helicobacter pylori is a common Gram negative bac-
terium associated with infection of the stomach, and 
which causes gastritis, peptic ulcer, carcinoma and lym-
phoma [9]. Locally, H. pylori seroprevalence in children 
aged 11–15  years of 54% is linked with age and poor 
socioeconomic condition [10–12], a figure very close to 
the prevalence of intestinal parasites [2], leading to the 
strong likelihood of co-infection. The gastrointestinal 
tract is populated by commensal bacteria that influence 
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symptoms of chronic disease or diarrhoea in the pre-
vious six months. A medical history and examination 
was obtained from each participant. Exclusion criteria 
were age <18 or >65 years, coeliac disease, inflammatory 
bowel disease, pregnancy, lactation, small bowel bac-
terial overgrowth, lactose intolerance, use of laxatives, 
anti-diarrhoeal drugs, bismuth, oral antibiotics, usage 
of acid reducing drugs e.g. histamine-2-receptor antag-
onists, proton pump inhibitors in the last one month 
and unwilling to participate. Both patients and controls 
provided a stool specimen at the laboratory. The study 
was reviewed by the university ethics committee. Written 
informed consent was obtained.

Microscopy of the stool smear was performed with 
approximately 2 mg of solid stool on the tip of a wooden 
stick mixed in physiologic saline and Lugol’s iodine sep-
arately and examined under a light microscope with a 

the behaviour of the protozoan parasites with which they 
directly interact. H. pylori may influence the presence, 
virulence and pathophysiology of parasitic protozoan 
infections.

The aim of this study was to determine any associa-
tions of H. pylori and protozoal parasites in patients with 
abdominal discomfort and chronic diarrhoea.

Materials and methods

This study was conducted at the Aga Khan University in 
Karachi, Pakistan: 161 patients with history of intermit-
tent diarrhoea for 6 months were selected as the study 
group of patients with diarrhoea. These were controlled 
by 114 local residents who responded to an advertise-
ment posted to fill out a questionnaire and provide a 
random stool specimen, and whom were without any 

Table 1. Primer sequences.

Sequence PCR product Size (bps)

helicobacter pylori

helicobacter genus-specific 16s rrna 400
forward (c97) 5′-Gct atG acG GGt atc c-3′
reverse (c98) 5′-Gat ttt acc cct aca cca-3′
ureasec (glmm) gene 296
forward GGataaGcttttaGGGGtGttaGGGG
reverse GcttactttctaacactaacGcGc

entamoeba genus specific

forward 5′ taaGatGcacGaGaGcGaaa 3′
reverse 5′ GtacaaaGGGcaGGGacGta 3′
e. histolytica

forward 5′ aaGcattGtttctaGatctGaG 3′ 439
reverse 5′ aaGaGGtctaaccGaaattaG 3′
e. moshkovskii

forward 5′ GaaaccaaGaGtttcacaac 3′ 553
reverse 5′ caatataaGGcttGGatGat 3′
E. dispar

forward 5′ tctaatttcGattaGaactct 3′ 174
reverse 5′ tccctacctattaGacataGc 3′
Blastocystis spp sequence-tagged site

SB83

forward 5′ GaaGGactctctGacGatGa 3′ 351
reverse 5′ GtccaaatGaaaGGcaGc 3′
SB 155

forward 5′ atcaGcctacaatctcctc 3′ 650
reverse 5′ atcGccacttctccaat 3′
SB227

forward 5′ taGGatttGGtGtttGGaGa 3′ 526
reverse 5′ ttaGaaGtGaaGGaGatGGaaG 3′
SB332

forward 5′ GcatccaGactactatcaacatt 3′ 338
reverse 5′ ccattttcaGacaaccactta 3′
SB340

forward 5′ tGttcttGtGtcttctcaGctc 3′ 704
reverse 5′ ttctttcacactcccGtcat 3′
SB336

forward 5′ GtGGGtaGaGGaaGGaaaaca 3′ 317
reverse 5′ aGaacaaGtcGatGaaGtGaGat 3′
SB337

forward 5′ GtctttccctGtctattctGca 3′ 487
reverse 5′ aattcGGtctGcttcttctG 3′
Giardia duodenalis

forward 5′ tca acG tca acc GcG Gct tcc Gt 3′ 485
reverse 5′ Gtt Gtc ctt Gca cat ctcc 3′
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cover slip [13]. Specimens were examined microscopi-
cally at 100X and 400X.

Stool DNA Extraction kit (Qiagen) was used to extract 
DNA as described in the user protocol and stored at 
−20 °C until used PCRs were as follows. Stool DNA was 
used to amplify H. pylori target genes using 16S rRNA and 
UreaseC (glmM) gene of H. pylori using primers described 
previously (Table 1) [14,15]. PCR was performed in an 
Eppendorf- Mastercycler, Germany. Both controls posi-
tive and negative were used with each batch of PCR. DNA 
from H. pylori strains ATCC 43504 was used as a control. 
The different subtype-specific sequence-tagged-site 
primers used for typing the Blastocystis sp. were pre-
viously described [16–26]. PCR for Blastocystis sp. was 
performed as previously described [21] (Table 1). ATCC 
50177 (type 1), ATCC 50587(type 3), ATCC 50608 (type 4), 
and ATCC 50588 (mix type) and ATCC 50613 (mix type) 
were used as control for PCRs. A PCR for Entamoeba sp. 
was performed as previously described [27] (Table 1). 
These primers detected sequences of 16S-like riboso-
mal RNA gene (16S rRNA) of E. histolytica, E. dispar and E. 
moshkovskii. ATCC E. dispar strain SAW760, E. histolytica 
30459 and E. moshkovskii 30041 were used as control for 
PCR experiments. PCR for G. duodenalis was performed 
using primers as previously described [28] (Table 1). All 
chemical reagents used were manufactured by Promega 
(Fitchburg, WI, USA). PCR primer pair amplified a 485-bp 
G. duodenalis glutamate dehydrogenase locus (Table 1). 
ATCC G. duodenalis 30888 was used as a control for PCR 
work.

Results are expressed as mean with standard devi-
ation for age (analysed by t test) and as number (per-
centage) (analysed by the chi-square test) for categorical 
data. p  <  0.05 was considered statistically significant. 
Analysis of data was performed by SPSS version 16.0.

Results

The patients and controls were age and sex matched 
(Table 2). Patients had a considerably greater overall 
burden of parasites. Specifically, they were more likely 
to be infected with Blastocystis sp, E. histolytica and  
E moshkovskii, but not H. pylori, G duodenalis or E dispar.

Thirty-three patients and 27 controls were infected 
with H. pylori. Of the 33 patients, six had no parasites, 
14 had one parasite and 13 had two or more. Of the 
27 controls, nine had no parasites, 17 had one and one 
patient has multiple parasites (p = 0.005). Twenty-two 
patients and 6 controls were infected with Blastocystis 
sp (p = 0.001). Six patients and none of the controls were 
infected with E. histolytica (p = 0.02). Seven patients and 
9 controls were infected with E dispar (p  =  0.02). Two 
patients and one patient were infected with G duode-
nalis, whilst 4 patients and 1 control were infected with 
E moshkovskii (data not analysed).

Discussion

The high rates of co-infection with H. pylori and intes-
tinal parasites leads to the hypothesis that there may 
be a mechanistic or pathological link. Unsurprisingly, 
we found that patients with chronic diarrhoea are more 
likely to carry a greater burden of intestinal parasites, 
notably Blastocystis sp, and Entamoeba species. Overall, 
there was no difference in the rate of H. pylori infec-
tion. This is consistent with the high prevalence of the 
Blastocystis sp. in local paediatric population [2], and is 
similar to that published over 20 years [29]. However, the 
infection rate for H. pylori of 20–24% in our adults is far 
lower than that of 72.3% of apparently healthy children 
were found harbouring H. pylori [30], possibly because 
of antimicrobial therapy.

Patients with H. pylori infection were more likely to 
be co-infected with Blastocystis sp and E. histolytica. 
This is consistent with a study describing H. pylori and 
Blastocystis hominis co-infection in Taiwanese healthy 
adults [31]. Amongst Entamoeba species, the preva-
lence of E. dispar exceeded that of E. histolytica and  
E. moshkovskii. However, no association of H. pylori with  
E. dispar was found. The low rate of G duodenalis infection 
(ca. 10%) is slightly higher than that for G. lamblia (ca. 
7%) [32]. A study of patients with duodenal biopsies who 
also had a gastric biopsy found that those with giardiasis 
were more likely to be colonized with H. pylori [33].

Blastocystis sp. appears to be a stable component of 
the intestinal microbiota once established and appears 

Table 2. details of the enrolled patients.

note: n (%) = number and percentage.

Patients with diarrhoea (n = 161) Control (n = 114) P value
age (years) (mean/sd) 41 (15) 42 (14) 0.408
sex (male/female) n (%) 112/49 (70%/30%) 75/39 (66%/34%) 0.508

Parasites detected on Pcr (n, %)

 none 68 (42) 85 (75) <0.001
 one species 67(42) 18(16)
 two or more species 26(16) 11(10)

specific parasites present

Helicobacter pylori yes/no (n, %) 33/128 (20/80) 27/87(24/76) 0.528
Blastocystis sp yes/no (n, %) 81/80 (50/50) 26/88 (23/77) <0.001
G. duodenalis yes/no (n, %) 16/145 (10/90) 13/101 (11/89) 0.697
E. histolytica yes/no (n, %) 16/145 (10/90) 3/111 (3/97) 0.027
E. dispar yes/no (n, %) 37/124 (23/77) 31/83 (27/73) 0.425
E. moshkovskii yes/no (n, %) 32/129 (20/80) 8/106 (7/93) 0.003



Summary table

What is known about this subject
•  H. pylori is a common gastric pathogen
•  numerous intestinal parasites cause diarrhoea
What this study adds
•  Blastocystis sp. as the most common protozoal parasite present in 

adults with diarrhoea.
•  a significant association of H. pylori with Blastocystis sp. and E. 

histolytica.
•  no association between H. pylori and E dispar.
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