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Abstract: 
Gastrointestinal infections, causing diarrhea, are a global health concern 

involving parasitic, bacterial, viral, and fungal agents. They can penetrate 

the mucosal barrier, producing cytokines, chemokines, and antimicrobial 

compounds. Diagnostic techniques for gastrointestinal infections include 

blood tests and stool/fecal tests, which detect bacteria, viruses, or parasites 

in bowel movements. This review delves into various diagnostic methods 

for gastrointestinal illnesses, as well as gastrointestinal panel PCR 

detection's ability to rapidly and precisely identify pathogens, which 

enhances the efficacy of treatment and public health interventions. 
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Introduction: 

Gastrointestinal infections are a prevalent worldwide health issue. They 

typically cause diarrhea and most frequently impact the stomach or 

intestines (1). Gastrointestinal infections contain the typical parasitic, 

bacterial, viral, and fungal agents (2) (Table 1). Most of these microbes are 

symbionts, also known as commensals, and often do not cause an adverse 

inflammatory reaction. Nevertheless, infections can penetrate the mucosal 

barrier and the underlying tissue, causing cytokines, chemokines, and 

antimicrobial compounds to be produced (3). The microorganisms that cause 

gastrointestinal infections differ by geographic region, level of economic 

development, sanitation, and hygiene standards (1). Intestinal infections 

frequently bring on gut dysbiosis, and numerous studies have linked 

inflammatory bowel disease, functionally changed commensal bacteria, and 

intestinal infections (4,5,6). The symptoms of most gastrointestinal illnesses 

are similar; however, they can differ in intensity. Gastrointestinal infections 

can cause the following symptoms: stomach cramps, diarrhea, nausea, 

vomiting, fever, muscle aches, electrolyte imbalance, gas and bloating, and 

inadvertent weight loss (7). 

 

 

 

 

 

 

 

truggle after graduation to continue dental training. Soft skills integration 

will assist them carefully to figure out different ways to succeed. 

2-Curriculum gaps: dentistry education prioritizes clinical skills over 
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 Bacteria Virus Fungal Parasites 

Salmonella spp. Cytomegalovirus Candida spp. Cryptosporidium 

Campylobacter spp. HIV Histoplasmacapsulatum Giardia lamblia 

Shigella spp. Herpes simplex Pneumocystis Microsporidium 

E. coli Varicella zoster Cryptococcus 

neoformans 

Entamoebahistolytica 

Aeromonas spp. HHV-8 Aspergillus spp. Leishmania 

Plesiomonasshigelloides HHV-6 Penicilliummarneffei Strongyloides 

Clostridium difficile Adenovirus Zygomycetes Cyclosporacayetanensis 

Listeria monocytogenes EBV  Isospora belli 

Mycobacterium 

tuberculosis 

Enterovirus   

Mycobacterium spp. Norovirus/Sapovirus   

Helicobacter spp. Astrovirus   

Chlamydia 

trachomatis (LGV) 

Rotavirus   

 Human papilloma virus   

Table 1: Microbial agents causing more severe or complicated gastrointestinal infection in the immunocompromised host. 

Diagnostic Tests for Gastrointestinal Disorders: 

 

Infectious gastroenteritis (IG) is a major global health issue, 

causing over 1.6 million deaths annually (11). It is particularly 

prevalent in children under 5 years old, particularly in countries 

with limited resources (12). IG is the second leading cause of death 

in this age group. Despite its high socioeconomic impact (13), IG 

is less common in countries with high resources. IG can be caused 

by viruses, bacteria, or parasites, with viruses being the most 

common cause. Traditional diagnosis of IG relies on conventional 

culture, microscopy, or immunochromatography (ICT) for antigen 

or toxins detection (14). 

 

Blood tests: 

 

Blood tests are crucial for diagnosing bacterial/parasitic infections, 

celiac disease, and lactose intolerance. They assess blood count, 

liver function tests, antibodies, and pancreatic enzyme testing. 

Liver efficiency tests include complete blood count (CBC), 

albumin, and liver function tests. Blood tests can also help diagnose 

gastrointestinal ailments by detecting antibodies or other 

symptoms of a disease. Serological assays are the most common 

blood tests. Clostridium difficile (C. diff) tests analyze blood 

samples to check for antibodies produced by the immune system in 

response to infection (Error! Reference source not found.). 

 

Traditional tests for detecting bacteria: 

 

The stool culture test detects and identifies bacteria that cause 

illnesses in the lower digestive system (15). The test distinguishes 

between harmful bacteria and those that are naturally prevalent in 

the digestive system (normal flora). The test can help establish 

whether pathogenic germs are causing gastrointestinal symptoms 

(gastroenteritis) (16). Traditional laboratory-based diagnostic 

approaches in mycology include microscopy, histology, culture, 

and serology (17). Conventional culture is a reliable method for 

diagnosing bacterial entry pathogens, having both advantages and 

limitations. The cultural technique offers a significant benefit in its 

distinctiveness. Culture has 100% specificity if the pathogen is not 

present in healthy people. 

 

Culture's sensitivity varies and might be difficult to discern. The 

culture technique provides isolates that may be utilized for further 

testing, including antibiotic susceptibility testing. After using a 

standard culture procedure, the isolate can be sent to state public 

health laboratories for further identification, outbreak 

investigations, and epidemiological research. The disadvantages of 

the culture approach include low sensitivity and a 3-5-day 

detection time. It is crucial to highlight that virus, such as 

norovirus, cause a lot of diarrheas in the population and will not be 

detected by a bacterial stool culture. Viral investigations on stool 

specimens are frequently ordered separately.  

 

Traditional tests for detecting viruses: 

 

Electron microscopy (EM) was initially used to identify viral 

particles in feces samples (18). However, EM observation is 

seldom utilized as a regular diagnostic technique because of its 

high cost, competence requirements, and low sensitivity. Seven 

commercial immunochromatographic techniques were assessed to 

identify group A rotavirus antigen in human feces samples. 

Rotavirus, Adenovirus, and Norovirus genogroup I (GI) and 

genogroup II (GII) antigens were qualitatively detected in human 

feces in separate bands. These tests demonstrated similar levels of 

diagnostic accuracy and were appropriate for detecting rotavirus in 

individuals with acute gastroenteritis, although they missed some 

asymptomatic rotavirus shedding detected by real-time reverse 

transcription-PCR (18). 

 

Traditional tests for detecting protozoa: 

 

Entamoebahistolytica is the primary cause of diarrhea in adults, 

while Cryptosporidium spp. and Giardia duodenalis are common 

in children, while Blastocystis spp. and Dientemoebafragilis are 
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 common intestinal protozoa (20). Immunodiagnostic tests, 

including antibody and antigen detection assays, are inexpensive, 

user-friendly, and fast. Combining these tests with microscopy is 

more sensitive and specific for diagnosing intestinal protozoan 

infections (21). 

 

E. histolytica infections can be diagnosed using indirect 

hemagglutination, indirect immunofluorescence, but ELISA is a 

popular platform for detecting antigens during intestinal 

amoebiasis or anti-Entamoeba antibodies during amoebic liver 

abscess. Monoclonal antibody-based platforms use various E. 

histolytica antigens, such as lectin-rich surface antigen, 

lipophosphoglycan, and 170-kDa amoebic adherence lectin. 

Antigen-based tests can differentiate between E. histolytica and E. 

dispar, but their sensitivity ranges from 80% to 94% compared to 

PCR (20). Direct microscopy after concentration with Parasep® 

tubes using an alcohol-based fixative (Alcorfix®) was used in the 

laboratory for the microbiological diagnosis of protozoa and other 

parasites in stool samples, as well as ICT antigen detection of 

Cryptosporidium spp. and Giardia intestinalis (20). For 

laboratories with limited capacity for diagnostic complexity, they 

do not require trained microscopists, or expensive equipment, and 

can be completed very quickly. Multiplex PCR assays are more 

sensitive and specific than microscopy in detecting and identifying 

intestinal protozoa. 

 

Molecular Biology detection: 

 

Molecular methods including reverse transcriptase polymerase 

chain reaction (RT-PCR) and real-time PCR are extremely 

sensitive and specific, making them the gold standard for parasite 

detection, genetic characterization, and epidemiological 

investigations. RT-qPCR should be considered for detecting low 

virus loads due to its higher sensitivity (19). Various viruses, 

bacteria, and parasites can infect the digestive system. Multiplex 

commercial assays can detect common pathogens (Table 2) in open 

and closed systems (14). Open assays require separate nucleic acid 

extraction, while closed assays perform simultaneous extraction, 

amplification, and product analysis  .The gastrointestinal pathogen 

panel detects the presence of numerous disease-causing 

(pathogenic) microorganisms in a stool sample. The GI pathogen 

panel identifies genetic material (RNA or DNA) from some of the 

most frequent infections. It can detect co-infections (diseases 

caused by more than one bacterium) and microorganisms that 

regular testing may miss. The results of a GI pathogen panel may 

be obtained in a matter of hours, as opposed to days with 

conventional standard tests. Montessar et al compared 

conventional methods and multiplex-PCR for pathogen detection 

in 200 patients, finding multiplex-PCR more effective for Shigella, 

Enterohemorrhagic Escherichia coli, and Aeromonas isolates, but 

not Campylobacter, which was detected only by multiplex-PCR. 

These tests can identify infections that may or may not be prevalent 

in a certain area (26). Local epidemiology and institutional needs 

should be addressed before acquiring them. Assays with 

independent bacterial, viral, and parasite panels allow physicians 

to request particular testing. The significance of ongoing 

surveillance in the context of multiplex PCR testing for proper 

treatment and future preventative strategies (22). Using a 

syndromic testing panel can thus offer healthcare practitioners 

early and accurate information, allowing for. 

 

Table 2: Gastro-panel PCR test detects several pathogens. 

Virus Bacteria Parasite 

Sapovirus (I, II, IV, V) Clostridium difficile toxin A/B Entamoebahistolytica 

Astrovirus Campylobacter (C. jejuni, C. upsaliensis, C. 

colis, C. lari) 

Cryptosporidium spp 

Rotavirus A Salmonella spp Giardia lamblia 

Norovirus GI Escherichia coli VTEC (E. coli STEC 

(STX1/STX2)) 

 

Norovirus GII Escherichia coli EIEC/Shigella  

Adenovirus ersiniaenterocolitica  

 Escherichia coli EAEC  

 Escherichia coli STEC O157:H7  

 Plesiomonasshigelloides  

 Vibriocholerae  

 Vibrioparahaemolyticus  

 Vibriovulnificus  
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 The impact of PCR on improving enteric pathogen detection in 

Lebanon: 

 

Certain laboratories in Lebanon have a molecular biology section. 

In the past, not all diagnostic laboratories could do molecular 

research, which required expensive equipment and extensive 

technical understanding. Many Lebanese investigations revealed a 

significant incidence of gastroenteritis. Ghssein et al. demonstrated 

in 2018 that E. histolytica infection is the largest cause of pediatric 

gastroenteritis in hospitalized children discovered using a standard 

laboratory approach, with 42.4% of the pathogens remaining 

unidentified, underlining the need for novel laboratory diagnostic 

methods (23). Viruses, notably rotavirus and adenovirus, are 

becoming more commonly discovered as diagnostic tools improve. 

Due to the high frequency of viral diarrhea among the pediatric age 

group in our region, especially rotavirus and adenovirus, combined 

with the accompanying non-specific indications and symptoms, we 

strongly advise medical laboratories to have viral detection 

equipment (24). Between March and May 2020, 47 laboratories 

around the country participated in COVID-19 testing (25), which 

resulted in the opening of a new molecular biology department and 

the ability to test various epidemiological factors, including gastro 

infection. Because of the high throughput of stool screening and 

the large number of potential enteric pathogens, a molecular 

method based on target multiplexing is required (26). 

Gastroenterologists must plan a new diagnostic method to provide 

the patient with appropriate therapy while also avoiding the use of 

antibiotics that are not specific to the parasite (27, 28, 28).  

 

Conclusion: 

 

Multiplex PCR is a reliable and fast approach for detecting 

common intestinal pathogens that cause severe gastroenteritis. a 

quick approach that might be utilized in outbreaks to diagnose the 

major enteric pathogen that causes deadly gastroenteritis. Using a 

gastro panel can thus offer healthcare practitioners early and 

accurate information, allowing for more effective treatment and 

public health actions. The rising availability of molecular tests may 

discover diseases that would have been impossible to detect using 

traditional methods, and this could be an important component of 

antimicrobial stewardship programs. 
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