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Abstract 

The present study was performed to identify the mixed infection of Giardia lamblia parasite in correlation with Helicobacter 

pylori bacteria in patients from Wasit Province, Iraq. The study included 72 stool samples ; 24 healthy individuals as control , 

24 patients with G. lamblia (GL group), and 24 patients with H. pylori (HP group), collected during January to July, 2021 at Al-

Kut General Teaching Hospital, Kut-Iraq. All previously samples were tested using stool antigen test and microscopy. In the 

present work, the GL and HP groups were examined using a nested polymerase chain reaction (NPCR) method for the 

detection of G. lamblia and H. pylori in the patient stool samples. According to the NPCR test, the results showed that 14 

(58.3%) patients were infected with G. lamblia, and 21 (87.5%) patients were infected with H. pylori. For the detection of G. 

lamblia-H. pylori co-infection, the findings revealed that 16 (66.7%) of the GL patients also were infected with H. pylori, and 

22 (91.7%) of the HP patients also were infected with G. lamblia. There was significant (p≤0.05) positive correlation for the 

co-infection of G. lamblia and H. pylori. The study suggests that H. pylori infection may highly indicated the mixed infection 

of G. lamblia in clinical cases presented to the Department of Gastrointestinal Diseases, Al-Kut General Teaching Hospital (Kut 

City, Wasit Province, Iraq). 
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Introduction 

As the most prevalent parasite infections in children, and the leading reason of diarrhea in travelers, 

Giardia lamblia (also referred as G. duodenalis or G. intestinalis) is the highest frequently encountered 

parasitic illness. Since an approximated 280 million infections occur annually, the World Health 

Organization (WHO) acknowledges Giardia as an ignored tropical disease (1,2). This is due to the 

prevalence of Giardia among youngsters in economy-deficient areas, the possibility for repeated and 

continuous infections, and the shortage of budget-friendly and efficient treatment interventions (3–

5). In resource-rich environments, Giardia infections may happen due to the parasite's ability to stay 

in the ecosystem for lengthened periods of time as tough cysts, its ability to propagate via both 

anthroponotic and zoonotic reservoirs, and its infectious dosage, which is as small as 10 cysts. For 

instance, infections in the United States are associated with waterborne dissemination throughout the 

summer months and concentrated outbreaks in daycares. Vegetables and culinary bivalves containing 

G. lamblia excreted from coastal and marine life may also serve as means of dissemination (6–9). 

When Giulio Bizzozero isolated H. pylori for the first time in 1892, he found a spiral microbe. 

Campylobacter pyloridis was introduced by Barry Marshall and Robin Warren in 1983 because of its 

similarities to Campylobacter. As it possesses helical shape and is located in the pyloric area of the 

stomach, Goodwin et al. termed it "Helicobacter pylori" in 1989 (10). Most of the world's people are 

infected with the Gram-negative bacteria, H. pylori, which is about two to four-micrometer long and a 

half to one-micrometer wide (11). 
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After a two-year investigation from 1991 to 1994, the WHO-related International Agency for Research 

on Cancer concluded that H. pylori causes stomach cancer. This conclusion was validated in 2009 based 

on epidemiological evidence. Peptic ulcer disease may be caused by the bacterium H. pylori, according 

to a study from the National Institute of Health (NIH) in 1994. When Marshall and Warren discovered 

the function of H. pylori bacteria in gastritis and ulcer illness, they won the 2005 Nobel Prize in 

Physiology for their research on H. pylori (12,13). The present study was aimed to identify the presence 

of mixed infection of Giardia lamblia in correlation with Helicobacter pylori in patients from Wasit 

Province, Iraq. 

Materials and methods : 

Patients and samples : 

 

The study included 24 healthy individuals, 24 patients with G. lamblia (GL group), and 24 patients with 

H. pylori (HP group), in which all previously were tested by using stool antigen test and microscopy. 

The stool samples were collected from the patients, who attended the Department of Gastrointestinal 

Diseases, Al-Kut General Teaching Hospital (Kut City, Wasit Province, Iraq). The samples were placed 

in sterile plastic containers that were submitted to the NPCR test. The collection of the specimens was 

constructed between January and July, 2021. 

Nested polymerase chain reaction : 

DNA extraction : 

 

The DNA from the stool samples was extracted using Presto™ Stool DNA Extraction Kit (Geneaid, 

Taiwan) and was performed utilizing the extraction steps provided with the kit by the manufacturer. 

The DNA obtained from the extraction process was evaluated for the determination of its quality and 

quantity using a NanoDrop (Thermo Scientific, UK). The DNA was deep-freeze-stored for doing the next 

NPCR test.  

NPCR master mix : 

The primers used in the current NPCR test were designed using the NCBI-based websites and Primer 3 

Plus software, and they were GenBank-deposited under the accession numbers of AF473852.1 and 

KC311711.1. These primer-sets were purchased via (Scientific Researcher Co. Ltd, Iraq). These primers 

are displayed in Table 1 and 2. 

Table 1: Nested PCR primers for Giardia lamblia 

Primers Sequence 5’-3’ 
Product size 

(bp) 

ssu-rRNA gene 

PCR  

F CTGCTGCAGTTAAAACGCCC 
575 

R GTTGTCGCAATGGAGCAGAC 

F ACCGCCTCTGTCAATCAAGG 227 
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ssu-rRNA gene 

Nested PCR  
R GTCAGATTGAGCCGCAGACT 

 

Table 2: Nested PCR primers for Helicobacter pylori 

Primers Sequence 5’-3’ 
Product size 

(bp) 

16S rRNA gene 

PCR 

F GAAACCCTGAAGCAGCAACG 
692 

R CCCAACATCTCACGACACGA 

16S rRNA gene 

Nested PCR 

F GGCGACCTGCTGGAACATTA 

335 
R CGTGCAGCACCTGTTTTCAA 

The master mix was generated via the use of the manufactural-instruction-guided GoTaq® Green 

Master Mix kit (Promega, USA).  

Statistical analysis : 

Chi-square and t-test were used to analyze the data. Mean±SE was utilized to analyze and graph the 

data. GraphPad Prism (California, USA) was used to analyze and generate graphs. If the p value was 

equal or higher than 5%, the test was not significant. 

      Results : 

According to the NPCR test, the results showed that 14 (58.3%) patients were infected with G. lamblia, 

and 21 (87.5%) patients were infected with H. pylori (Table 3 and Figure 1 and 2). 

Table 3: Incidence of G. lamblia and H. pylori in patients according to nested PCR test. 

Group Incidence P value R squared 

No % 

G. lamblia 14 58.3  

<0.0001 

 

1 H. pylori 21 87.5 

 

 

 

 

 

 

 

 

Figure 1: Image regarding agarose gel electrophoresis of nested PCR 

A 

B 
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For the detection of G. lamblia-H. pylori mixed infection, the findings revealed that 16 (66.7%) of the 

GL patients also were infected with H. pylori, and 22 (91.7%) of the HP patients also were infected with 

G. lamblia. There was significant (p≤0.05) positive correlation for the co-presence of G. lamblia in a 

mixed infection with H. pylori (Table 4 and Figure 3).   

Table 3: Correlation between G. lamblia and H. pylori infection in patients according to nested PCR 

test. 

Incidence of mixed infection P value R 

squared 

Relative risk 

G. lamblia in HP* H. pylori in GL** 

No % No % 

22 91.7 16 66.7 <0.0001 0.9931 4.3 

 *HP: Single H. pylori infection detected group. 

                     **GL: Single G. lamblia infection detected group. 

 

 

  

 

    

 

  

    

  

 

 

 

 

Figure 2: Incidence rate of Giardia lamblia and H. pylori from human 

stool samples examined via the use of nested PCR. 

Figure 3: Incidence rate of Giardia lamblia and H. pylori mixed infection 

from human stool samples examined via the use of nested PCR. 
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Discussion : 

Internal parasites, such as G. lamblia, and bacterial microorganisms, including H. pylori, are considered 

the leading cause of significant gastrointestinal tract infections that are recognized by the presence of 

gastric related problems and diarrheal illnesses (15,16). 

The present study showed via its findings that G. lamblia infection was associated with the occurrence 

of H. pylori infection. The present study recorded 91.7%  of G. lamblia infection which was higher than 

Elbagi et al. ( 2019) (17) from Sudan who found that 4% of G. lamblia and H. pylori infection. In addition, 

our result also was higher than that 7.61% from Turkey by Uǧraş and Miman , (2013) (18). The reason 

for our high rate might be due to the high spread of both microorganisms in the current tested city and 

evolution of G. lamblia to establish its infection more frequently with the presence of H. pylori 

infection. Moreover, Pomari et al . (2020) (19) reported that 50% of H. pylori infected travelers and 

immigrants came to Italy from different world countries had G. lamblia infection. 

The co-infection of internal parasite was more frequently detected by protozoa (19). In a research 

performed on 115 Egyptian patients with irritable bowel syndrome (IBS) revealed that 27% of H. pylori 

patients had Blastocystis indicating the coexistence of internal parasite infection with H. pylori 

infection (20). This was also reported in Pakistan 67% of patients had H. pylori infection (21). An 

Ethiopian study that included 363 patients indicated that the G. lamblia incidence rate was 22.3% in 

H. pylori individuals (22). Furthermore, Ankarklev et al.  (2012) (22) found that 20.1% of the H. pylori 

asymptomatic in Ugandan children had G. lamblia as a concomitant microorganism. Ibrahim et al. 

(2019) (23) revealed that NPCR-detected H. pylori was in 36.8% of their tested children, of which 43.9% 

of those patients had G. lamblia co-infection with H. pylori. 

Conclusion :                                                                                                                                                The 

present study concluded that H. pylori infection may highly indicated the co-presence of G. lamblia 

infection in clinical cases presented to the Department of Gastrointestinal Diseases, Al-Kut General 

Teaching Hospital (Kut City, Wasit Province, Iraq). 
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