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Why Use The GI-MAP
The Gastrointestinal Microbial Assay Plus (GI-MAP) is the first and only gut test in the 
world to be running full quantitative polymerase chain reaction (qPCR) on multiple 
gastrointestinal targets, including pathogens, bacteria, worms, yeasts, parasites and 
comprehensive antibiotic resistant genes, alongside intestinal health, digestive, and 
immune markers. 

Not all pathogens cause disease if they are present. Knowing exactly how much DNA is 
present, in combination with immune markers, provides important information to make 
better decisions on how best to act regards relationship to symptoms, personalised 
recommendations, possible referrals and need for further testing. 

Chronic gastrointestinal symptoms, intestinal permeability, hormonal imbalance, and food 
sensitivities may trace their origins to imbalanced gut microbes as a root cause. Further, 
chronic inflammatory arthritis could have a microbial component that may warrant 
investigation by stool studies. This stool test offers superior sensitivity and specificity to 
help resolve persistent and complex illnesses. Since the immune system, the intestinal 
barrier, and microbial diversity are intimately interwoven, thorough understanding of our 
gut microbiome holds promise for new approaches to treat and prevent disease.

1.Range Of Markers 
for Digestive Infections
Restore your gut health and ecology and test your microbiome for levels of;
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Bacterial Pathogens
Viral Pathogens
Parasitic Pathogens
Parasitic Protozoa
Parasitic Worms
Normal Bacterial Flora

Phyla Microbiota Ratios
Opportunistic Bacteria
H. pylori with Virulence
Factors
Viruses (Epstein Barr,
Cytomegalovirus)

Fungi/Yeast
Antibiotic Resistance
Genes
Zonulin (Leaky Gut
marker)



2. Range Of Markers 
for Digestive Infections
Restore your gut health and ecology and test your microbiome for levels of;

To see the full list of markers, the precise bacteria, 
parasites, viruses etc measured see the Appendix.

Campylobacter

Clostridium difficile, Toxin A/B

Escherichia coli 0157

Enterotoxigenic E.coli (ETEC) LT/ST

Shiga-like Toxin producing E.coli (STEC) stx1/stx2

Salmonella

Shigella

Vibrio cholerae

Yersinia enterocolitica

Viruses

Adenovirus 40/41

Norovirus GI/GII

Rotavirus A

Cryptosporidium

Entamoeba histolytica

Giardia

Parasites

Immune 
function

Inflammation Digestion

Gliadin sensitivity 
(response to gluten 

in the diet)

Metabolic activity of 
the gastrointestinal 

biome
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FDA-Cleared GI Pathogens Measured in the GI-MAP



3. Accuracy and convenience

Microscopy and culture-based tests which are the 
norm for stool testing have limitations. Almost no 
peer-reviewed GI microbial research studies have used 
microscopy and culture-based testing methods in over 
20 years. 

The GI-MAP only requires a single, small sample. This 
is helpful for all patients, but particularly for children 
or any patients struggling with constipation, diarrhoea, 
or logistical complications for whom multiple samples 
may present additional complications. 

The turn-around-time is only 5-7 working days, 
allowing for more rapid results and we can get to work 
on resolving your health issues more precisely sooner 
than comparable digestive testing methods.

4. Increase chances 
of detecting infectionst
In the last few decades, DNA analysis has transformed the field of microbiology. Almost 
all research of microbes utilise DNA methodology. 

This led to studies such as The Human Microbiome Project, which characterised the 
microbiome of 15 habitats of the body using DNA analysis. More than ever before, we are 
keenly aware of the health benefits or disease risks brought about by the microorganisms 
that inhabit the human body. 

Culture techniques, previously the standard, left up to 50% of bacterial species virtually 
invisible. Because most of the bacteria (typically up to 99%) of the GI tract are anaerobes 
(live without oxygen), culture based methods cannot cultivate them which leaves a large 
blind spot when trying to identify the source of infection. 

The move to quantitative polymerase chain reaction assessment means each organism is 
assessed individually and instead of identifying purely the presence or absence of an 
organism, information on the actual quantity is presented. 

The qPCR assay will quantify the DNA and will indicate if it is high enough to cause 
pathology by medical standards.
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5. Symptoms associated 
with digestive Infection
Disruption of the gut microbiome can 
cause digestive symptoms:

6. Conditions associated 
with digestive Infection
The bacterial, parasitic and viral pathogens assessed through this test can 
cause be the cause of disease, disrupt the normal microbial balance, and 
contribute to chronic digestive illness.

Food poisoning
Crohn’s disease
Gastric cancer
Gastritis
Chronic and Acute Gastroenteritis
Gastro-oesophageal reflux
IBD-Inflammatory Bowel Disease
IBS - Irritable bowel syndrome
Small intestinal bacterial overgrowth (SIBO)
Ulcer
Ulcerative colitis
Autoimmune Disease (Ankylosing
Spondylitis, Reactive Arthritis, Rheumatoid 
Arthritis)
Suspected H. pylori Infection
Fungal or Yeast Infections
Bacterial & Parasitic Infections
Viral Pathogens
Allergic disease (Asthma, Eczema)
Intestinal Permeability

Abdominal 
pain

Bloating Constipation Diarrhoea Vomiting
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The Human Gut
Anatomy of The Large Intestine

The human gastrointestinal microbiome houses trillions of bacteria 
and research shows that these microorganisms are essential for;

Over 500 different species of microorganisms from 30 different genera have 
been identified from the human gut.

In any one person, there are 100 million- 1 trillion microorganisms per 
gram of faecal content.

Several factors play a role in shaping the normal gut microbiota they include;

The mode of delivery (vaginal or caesarean)
Diet during infancy (breast milk or formula feeds)
Diet during adulthood (vegan based or meat based)
Use of antibiotics or antibiotic like molecules that are derived 
from the environment or the gut commensal community

human 
metabolism

nutrition

Transverse Colon

Ascending Colon

Descending Colon
Cecum

Sigmoid Colon
Appendix

Rectum
Anus

Immune function resistance
to infection
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Colonisation Resistance
Most microbes in the human gut are believed to be beneficial or commensal (a nonharmful
coexistence).

There are microbes that colonise many people but only become pathogenic in certain
situations (opportunistic pathogens). Finally, there are pathogens that are widely 
recognised to cause disease in the human host.

Although they are ubiquitous, pathogenic bacteria do not cause illness in all people.
This is because commensal gastrointestinal flora can protect the host from infection.

When gut microflora protects the intestines from pathogens and harmful microorganisms 
it is called, “colonisation resistance.”

Animal models show that when normal gut microflora are lacking, the host is more 
susceptible to GI infections with Salmonella. Similarly, after antibiotic treatment there is 
increased risk of pathogenic infections.

On the other hand, commensal bacteria such as Lactobacillus and Bifidobacterium can
prevent gastrointestinal infection. Colonisation resistance explains why most pathogenic 
bacteria fail to cause disease in healthy subjects.

Commensal bacteria naturally inhabit the human gastrointestinal tract and do not
cause disease. Many are beneficial and produce;

The incredibly complex interaction between human health and the gastrointestinal 
microbiome is the subject of multiple cutting-edge research studies. Given the metabolic, 
nutritional, and immune-enhancing roles of these organisms, the microbiome deserves close 
analysis when investigating chronic digestive related symptoms and with chronic illness.

Enzymes Vitamins Short chain fatty 
acids

Metabolic products that 
keep the bowels and the 

body functioning well
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Additionally, multi-drug resistance is common in 
Bacteroides and Enterococcus. Bacteria develop 
resistance through a number of mechanisms 
including;

Antibiotic Resistance
According to the Centres for Disease Control and Prevention in Atlanta, USA, virtually all types of 
bacterial infections are becoming resistant to antibiotic treatment.

Since penicillin was first discovered by Alexander Flemming in 1929, it was assumed that the 
evolution of antibiotic resistance (AR) was unlikely. It was only a few years later, in the mid 1930’s, 
that resistance to sulfonamides was reported. Resistance to penicillins was later reported in the 
1940’s. And the rate of resistance is accelerating due to over prescribing and the use of 
antimicrobials in agriculture and aquaculture.

The commensal organisms of the intestinal tract serve as reservoirs for resistance genes. 
Common normal flora bacteria with antibiotic resistance include;

To compound the issue, bacteria also have mobile genetic elements including plasmids, 
transposons and integrons that pass acquired genetic information for resistance to other 
bacteria. This sharing of genetic information is not only limited to bacteria from the same 
biofilm, site or host. Bacteria from soil, water and even other mammals can introduce 
antibiotic resistant genes to human commensals and pathogens.

Antibiotic therapy is not always recommended because antibiotic resistance can worsen the 
infection. Hydration, probiotics, and supportive therapies for the gutimmune system can 
help to remove the pathogen from the GI tract.

The presence of a pathogen does not, by itself, indicate disease. Results from laboratory 
tests must be interpreted together with symptoms and medical and health history.

• Changes to cell wall permeability
• Efflux of the antibiotic
• Degradation of the agent
• Acquisition of alternative metabolic pathways
• Modification of antibiotic targets
• Increased production of the target enzyme

• E. coli
• Enterococcus spp.
• Bacteroides spp. (comprising up to 30% of the total flora)
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Reasons a Pathogen may cause disease
With increased awareness of the complexity of the GI environment, a pathogen is likely to 
cause disease if there are vulnerabilities in your digestive and immune system defences.

Your Digestive Environment Does Change
Despite what type of stool test is used, the transient nature of the microbiota must be
acknowledged. Populations of microorganisms can change dramatically in short periods of 
time due to;

The transient nature of gastrointestinal microorganisms makes it even more important
to use the lab results together with signs and symptoms to determine if a particular
lab finding is indicative of symptoms or a specific condition that requires action.

Monitoring and follow-up testing and confirmation by other testing methods helps to
analyse the changes to the microbiome over time and verify relevant findings.

Similarly, a pathogenic organism finding on a test result does not necessarily indicate
treatment, even when there are symptoms of disease. Healthy, immune-competent
people can naturally eradicate a pathogen with basic healthcare practices and the
passage of a few weeks, making treatment unnecessary.

Whereas another person may carry a faecal pathogen but is in good 
health. In healthy patients, treating pathogens may not be necessary. 
However, continuing to support a beneficial and diverse microbiota and 
a strong gut-immune system will further protect you from infection.

imbalanced microflora
poor immune defences
poor diet
toxic exposures
antibiotics
chronic GI symptoms
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Pathogens - Common Pathogens
Helicobacter pylori

Helicobacter pylori has been evolving with human beings for well over 50,000 years, since 
they migrated out of Africa. Helicobacter pylori is a microaerophilic, gramnegative rod 
often found in the stomach and gastric mucosa. It is one of the most common human 
infections worldwide. The prevalence of infection is greater than 50%, with infection rates 
as high as 90% in developing countries and up to 40% in the United States.

H. pylori infection is frequently acquired during childhood and can 
present with symptoms of vomiting and recurrent abdominal pain.

H. pylori is a causative agent of;

H. pylori colonisation has been implicated in a 
variety of gastroduodenal diseases including;

• gastritis
• gastric cancer
• duodenal and peptic ulcer

• peptic ulcer disease
• primary gastritis
• gastric mucosa-associated lymphoid-tissue lymphoma
• gastric adenocarcinoma
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H. pylori has also been detected 
in stool samples in cases of;

It is infamous for its causal link to ulcers and 
gastric cancer, which resulted in a Nobel prize 
awarded to Robin Warren and Barry Marshall 
in 2005. However, some sources are suggesting its role, 
at least in part, as a commensal organism. H. pylori may protect its host from 
certain atopic disorders as well as other diseases such as oesophageal cancer, 
reflux, and obesity.

The GI-MAP identifies H. pylori up to 8 virulence factors. These virulence genes help
determine the pathogenicity of H. pylori. There are two main virulence factors 
associated with pathogenicity, cagA and vacA. The cagA proteins induce morphological 
changes to gastric epithelial cells.

Numerous studies have shown that strains containing cagA are associated with more
severe disease especially in;

H. pylori also produces a cytotoxin, VacA, which also has been associated with more 
severe diseases in peptic ulcer disease and gastric adenocarcinoma. When both cagA and 
vacA are present even higher amounts of cytotoxin are produced and thus producing the 
most severe disease.

Treatments for H. pylori include the antibiotics;

• dyspepsia
• abdominal pain
• chronic gastrointestinal symptoms
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amoxicillin
tetracycline
metronidazole
clarithromycin

peptic ulcer 
disease

gastric 
adenocarcinoma

precancerous 
lesions

extradigestive 
diseases



Commonly combined with PPI’s or bismuth salts. However due to side effects, poor 
compliance and resistance to clarithromycin and metronidazole treatment failure is on the 
rise. According to HARP, The Helicobacter pylori Antimicrobial Resistance Monitoring 
Program in a prospective, multi centre U.S. study that tracked national incidence of H. 
pylori antimicrobial resistance found that of 347 clinical H. pylori isolates, 101 (29.1%) 
were resistant to one antimicrobial agent, and 17 (5%) were resistant to two or more 
antimicrobial agents. Eighty-seven (25.1%) isolates were resistant to metronidazole, 45 
(12.9%) to clarithromycin, and 3 (0.9%) to amoxicillin. Add to this poor compliance and the 
failure rate climbs higher.

The GI-MAP includes Antibiotic Resistance Gene testing for;
H.Pylori

This help medical physicians determine the best course of treatment to improve patient outcomes.

Universal Microbiota Resistance Genes

Blastocystis hominis
Blastocystis hominis is a parasite commonly found in the GI tract. Infection of blastocystis 
hominis (blastocystosis) can be characterised by;

Infection often clears on its own in healthy adults but prolonged infection or patients
with symptoms lasting longer than three days may require medication to clear the infection.

• diarrhoea
• nausea
• cramps
• bloating
• gas
• weight loss
• fatigue

Clarithromycin
Fluoroquinolones
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b-lactamase
Fluoroquinolones
Macrolides
Vancomycin



Candida
Candida albicans and Candida tropicalis are yeast constituents of the normal human GI
flora, however, candida overgrowth (candidosis) can occur in immunocompromised 
patients and result in gastritis. Prolonged candida overgrowth can lead to leaky gut 
syndrome when the yeast hyphae penetrate the gut wall resulting in more systemic 
infections.

Opportunistic Pathogens
The GI-MAP was designed to detect pathogenic and opportunistic organisms that may be 
causing symptoms or illness. Many bacteria measured on the GI-MAP are opportunistic 
pathogens, meaning that they only cause disease and illness in some individuals, 
particularly the immune-compromised.

Many people come into contact with opportunistic pathogens and experience no symptoms, 
probably because opportunists are suppressed by the balance of commensal bacteria.

Overgrowth and excessive colonisation by opportunistic bacteria may occur when the 
commensal bacteria are impaired by;

Opportunistic pathogens are not recognised by standard medical authorities to cau
illness, and finding measurable quantities in the stool may be considered clinically 
insignificant. Examples are Citrobacter species or Morganella species.

However, certain opportunistic pathogens may be recognised from a functional perspective 
as creating imbalance in the gut microbiota or otherwise preventing proper healing of the 
GI mucosal barrier.

Some of these organisms have been implicated in contributing to extra-intestinal disease. 
Klebsiella, Citrobacter and Yersinia species are believed to set off systemic autoimmune 
disease in certain people.
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Poor diet antibiotic use parasitic 
infection

weakened 
immune system

H.pylori is one exception, mostly viewed as a pathogen, it may have protective effects and 
there is dwindling evidence that it is pathogenic in all who are colonised. Pseudomonas 
species are gram-negative bacteria found widely in the environment. Pseudomonas 
aeruginosa is the most common species causing infection and can affect every portion of 
the intestine. In the gastrointestinal tract it can cause inflammation, epithelial barrier 
dysfunction, tight cell junction interruption, and intestinal permeability.



Opportunistic pathogens are not recognised by standard medical authorities to cau
illness, and finding measurable quantities in the stool may be considered clinically 
insignificant. Examples are Citrobacter species or Morganella species.

However, certain opportunistic pathogens may be recognised from a functional perspective 
as creating imbalance in the gut microbiota or otherwise preventing proper healing of the 
GI mucosal barrier.

Some of these organisms have been implicated in contributing to extra-intestinal disease. 
Klebsiella, Citrobacter and Yersinia species are believed to set off systemic autoimmune 
disease in certain people.

H.pylori is one exception, mostly viewed as a pathogen, it may have protective effects and 
there is dwindling evidence that it is pathogenic in all who are colonised. Pseudomonas 
species are gram-negative bacteria found widely in the environment. Pseudomonas 
aeruginosa is the most common species causing infection and can affect every portion of 
the intestine. In the gastrointestinal tract it can cause inflammation, epithelial barrier 
dysfunction, tight cell junction interruption, and intestinal permeability.

The infection usually affects young children and adults with haematologic malignancies 
(leukaemia, lymphomas, myelomas) and neutropenia (low levels of white blood cells, 
neutrophils.

Outside the GI tract, it can cause;

Klebsiella species are gram-negative bacteria normally found in the intestinal tract that 
are associated with a wide range of small intestinal disorders including;

Its overgrowth in the small intestine can also cause histaminosis (histamine intolerance) 
and gut inflammation through the release of histamine by the bacteria. Those with a history 
of long-term antibiotic use are at risk.

• urinary tract infections,
• dermatitis,
• bacteraemia,
• bone and joint,
• respiratory,
• systemic infections especially in immune-compromised individuals.

Fever Dehydration Abdominal 
distention

Diarrhoea Physical findings of 
Shanghai fever

alterations of 
motility

Diarrhoea Gas Abdominal pain Bloating
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Gastrointestinal Bacteria as 
Potential Autoimmune Triggers
Opportunistic gastrointestinal pathogens are gaining attention for their ability to initiate 
autoimmune conditions such as thyroiditis and inflammatory arthritis such as rheumatoid
arthritis and ankylosing spondylitis. For example the following bacteria could contribute to 
inflammatory arthritis in susceptible individuals;

Yersinia enterocolitica infection has been associated with Hashimoto’s thyroiditis and 
Grave’s disease and higher antibodies to Yersinia enterocolitica have been found in these 
patients. Enterovirus is also associated with immunogenic thyroiditis. Analysis of 
gastrointestinal microbes is recommended in chronic autoimmune disorders that don’t 
respond to the usual therapies.

In healthy individuals, opportunistic 
pathogens should not present a problem assuming;

In these healthy individuals the potential pathogen should be eliminated within a few
weeks, causing little to no symptoms. However, when the intestinal barrier is breached, 
normally harmless opportunistic microbes can pass through the barrier, creating 
extraintestinal infection and illness.

Klebsiella 
species

Proteus 
mirabilis

Citrobacter 
species

healthy 
gastrointestinal 

barrier

good levels of 
commensal flora

strong immune 
defenses in the gut

Yersinia
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Intestinal permeability, or leaky gut, has been 
documented in a number of autoimmune diseases:

When these conditions are present, intestinal permeability is a greater risk if gut 
microbiota are also imbalanced.

Some theories of microbial-initiated autoimmune disease are;

• ankylosing spondylitis
• rheumatoid arthritis
• coeliac disease
• inflammatory bowel disease
• IgA nephropathy
• nonalcoholic steatohepatitis
• multiple sclerosis

healthy 
gastrointestinal 

barrier

good levels of 
commensal flora

strong immune 
defenses in the gut

Molecular mimicry
Molecular mimicry is a common explanation for how a microbial infection can initiate
autoimmune disease, presumably due to antibacterial and cross-reactive autoantibodies. It 
is believed that microbial antigens resemble self-antigens. These cross-reactions 
essentially “confuse” the immune system which mistakenly mounts an attack against 
self-tissues.

The bystander effect
The bystander effect theory proposes that microorganisms damage self-tissues, exposing 
self-antigens to immune attack.



The hygiene hypothesis
The hygiene hypothesis presumes that decreased exposure to microbes increases the
Th1 response which can lead to autoimmunity. The Th1 response or adaptive, acquired
immunity can also lead to higher incidence of hay fever, asthma and other allergies.
Spondyloarthropathies are a family of chronic, multi-system, inflammatory diseases
involving the sacroiliac joints and axial skeleton and they may have an infectious trigger.

They include:

All of these share a genetic predisposition and all are characterised by enthesitis, or
inflammation of the sites where ligaments and tendons insert into the bone. Symptoms 
include multiple points of tenderness at the heel, tibial tuberosity, iliac crest, and other 
tendon insertion sites.

They are usually rheumatoid factor negative and they show an association with human
leukocyte antigen B27 (HLA-B27). A prominent hypothesis is that HLA-B27 in the Major
Histocompatabiloty Complex (MHC) may resemble or act as a receptor for bacterial 
antigens, triggering the autoimmune attack on self. Reactive arthritis can be brought 
on by genito-urinary infections with Proteus miribalis.

Reactive arthritis can also be brought on by 
gastrointestinal infections with bacterial agents;

• Chlamydia
• Salmonella
• Shigella
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ankylosing 
spondylitis

arthritis associated with 
Inflammatory Bowel Disease 

or Crohn’s disease

psoriatic arthritis reactive arthritis

• Campylobacter
• Yersinia
• Clostridium difficile.



Parasites that can lead to development of reactive arthritis include;

Proteus mirabilis is strongly indicated in rheumatoid arthritis.
Ankylosing spondylitis and Crohn’s disease have been related to Klebsiella microbial
infections. Evidence of Salmonella has been found in cases of ankylosing spondylitis.
Other data shows abnormal serum antibody responses to Klebsiella and Proteus mirabilis 
in the spondyloarthropathies.

There is also evidence of the presence of high levels of IgG antibodies to Klebsiella in
ankylosing spondylitis, Crohn’s disease, and ulcerative colitis, and antibodies to Proteus in 
rheumatoid arthritis. While cultures of synovial fluid do not yield gastrointestinal microbes, 
there is evidence of bacterial antigen and immune responses in the synovium of the joint,
suggesting that microbes do play a role in the pathology.

Faecal studies have not been used to provide firm evidence of the causative relationship of 
stool microbes with autoimmune syndromes. However, stool testing for opportunistic 
pathogens seems a reasonable avenue in chronic, intractable, and painful autoimmune 
conditions, especially if onset closely followed a gastrointestinal infection.

As an example of the role microbes play in development of autoimmune conditions and 
related symptoms it has been show that Klebsiella species which are gramnegative 
bacteria normally found in the intestinal tract, are associated with a wide range of small 
intestinal disorders including alterations of motility, diarrhoea, gas, abdominal pain, and 
bloating. Its overgrowth in the small intestine can also cause histaminosis (histamine 
intolerance) and gut inflammation through the release of histamine by the bacteria. 
Those with a history of long-term antibiotic use are at risk.

b-lactamase
Fluoroquinolones
Macrolides
Vancomycin
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Phyla Microbiota
It is now well established that a healthy gut flora is largely responsible for overall health 
of the host. The normal human gut microbiota comprises of two major phyla, namely 
Bacteroidetes (largely Bacteroides or Prevotella species) and Firmicutes (largely 
Clostridium and Lactobacillus species).

They comprise more than 1000 bacterial species. These gut bacteria will be the key 
players in regulating gut metabolism, and are critical in understanding metabolism 
dysfunctions.

Intestinal Health
The GI-MAP includes markers of immune function, inflammation, digestion, and gliadin
sensitivity, and metabolic activity of the gastrointestinal biome. These markers were
selected for their clinical utility. Calprotectin and elastase have a strong foundation of
clinical evidence to support their use in clinical care. Calprotectin helps the integrative 
and functional medicine practitioner measure the level of immune activation in the gut, 
often associated with infection and/or inflammatory bowel disease. 

A high-fat diet promotes an increase of Firmicutes and relative reduction of Bacteroidete. The shift 
in dominating bacteria promotes more effective caloric intake that leads to the gaining of weight and 
obesity. Likewise, when an obese individual shifts to a fat-restricted diet and body weight decreases, 
an increase of Bacteroidetes is observed. This evidence suggests that an increase of Firmicutes and 
decrease of Bacteroidetes contribute to obesity and confirms the role of gut microbiota in regulating 
fat metabolism.

An increase in Firmcutes leads to a reduction in levels of the gut peptide that promotes the tight 
junctions of the gut lining and reduces the amount of liposaccharide (LPS) entering the plasma 
leading to an increase in gut permeability.

The resulting increase in LPS leads to an increase in pro-inflammatory cytokines. As obesity is 
considered a chronic inflammatory disease, the increased production of proinflammatory 
cytokines will trigger an inflammatory response that ultimately leads to weight gain
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Pancreatic elastase 1 is an excellent global marker of pancreatic exocrine function and can 
be an indicator of poor digestive capacity or pancreatitis when extremely low. Secretory IgA 
is the body’s first line of defense in the gut. A portion of this immunoglobulin might be 
directed toward gliadin, indicating an immune reaction to the common protein in wheat and 
other field grass grains. Beta-glucuronidase is an enzyme produced naturally in cells of the 
liver, kidney, and intestinal epithelium.

However, this enzyme is also produced excessively by bacteria known to be pathogenic, and 
high levels may be an indication of adverse metabolic activity of the intestinal microbiome.



The GI-MAP includes markers of immune function, inflammation, digestion, and gliadin
sensitivity, and metabolic activity of the gastrointestinal biome. These markers were
selected for their clinical utility. Calprotectin and elastase have a strong foundation of
clinical evidence to support their use in clinical care. Calprotectin helps the integrative 
and functional medicine practitioner measure the level of immune activation in the gut, 
often associated with infection and/or inflammatory bowel disease. 

Pancreatic elastase 1 is an excellent global marker of pancreatic exocrine function and can 
be an indicator of poor digestive capacity or pancreatitis when extremely low. Secretory IgA 
is the body’s first line of defense in the gut. A portion of this immunoglobulin might be 
directed toward gliadin, indicating an immune reaction to the common protein in wheat and 
other field grass grains. Beta-glucuronidase is an enzyme produced naturally in cells of the 
liver, kidney, and intestinal epithelium.

However, this enzyme is also produced excessively by bacteria known to be pathogenic, and 
high levels may be an indication of adverse metabolic activity of the intestinal microbiome.

Elastase 1
Elastase 1 is secreted by the pancreas and remains undigested during intestinal transit. 
During decreased pancreatic function or pancreatic inflammation, the level of faecal elastase 
decreases. Prolonged low levels of elastase are indicative of exocrine insufficiency, lack in 
pancreatic enzymes (amylase, lipase and protease) to digest carbs, fats and proteins and 
absorb nutrients from food often associated with chronic pancreatitis and pancreatic cancer. 
Identifying levels of faecal elastase from stool testing helps to monitor pancreatic function.

Secretory IgA
Secretory immunoglobulin A (sIgA) is secreted by plasma cells located in the lamina
propia of mucosal membranes and is detectable in various bodily fluids including 
gastrointestinal secretions. The function of sIgA is to protect the intestinal epithelium
from enteric pathogens and maintain intestinal homeostasis. Increased levels of sIgA are 
associated with acute GI infections while decreased levels are indicative of either chronic 
infection or IgA deficiencies. Knowing sIgA helps make decisions on treatment protocols in 
accordance with symptoms and presence of infections.

Anti-Gliadin IgA
Coeliac disease (CD), or gluten-sensitive enteropathy, is an immune mediated
inflammatory process of the small intestine mucosa that occurs following ingestion of 
gluten present in wheat, rye, and barley. 

Coeliac Disease can manifest as;

Presence of anti-gliadin IgA in a stool sample is an indicator of wheat sensitivity and can 
assist in referral for invasive and more expensive biopsy procedures.

• gastritis with abdominal pain
• diarrhoea
• constipation
• Or systemic symptoms;
• anaemia

• Chronic fatigue
• foetal loss
• failure to grow
• other chronic manifestations.
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Calprotectin

Faecal calprotectin is the most studied marker of gastrointestinal inflammation and the gold 
standard marker for the diagnosis and monitoring of inflammatory bowel disease (IBD). 

It is used to discriminate IBD from irritable bowel syndrome (IBS). Calprotectin is a
calcium-binding protein that is found at high concentration in neutrophils. Calprotectin is 
also found in monocytes, macrophages, and gut epithelial cells. 

In IBD, there is a migration of inflammatory cells such as neutrophils to the inflamed 
intestinal mucosa.Because leukocytes are shed into the intestinal lumen, proinflammatory 
proteins such as calprotectin can be identified and measured in stool specimens. Faecal 
calprotectin levels are proportional to the level of neutrophil infiltration and inflammation
in the gut.

Calprotectin has been shown to correlate with histologic and endoscopic measures of
inflammatory bowel disease severity. It is non-invasive, stable, and shows a considerable 
sensitivity and specificity of 93% and 96%, respectively, when used to screen for IBD activity.

High calprotectin can also be detected in;

Faecal calprotectin can elevate with enteropathy (intestinal inflammation) caused by 
excessive non-steroidal anti-inflammatory medication use.

Inflammatory Bowel Disease (IBD) 
versus Irritable Bowel Syndrome (IBS)

colorectal 
cancers

diverticular 
disease

infectious 
gastroenteritis
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Beta-Glucuronidase
Beta-glucuronidase is an enzyme produced by cells in the liver, kidney, intestinal epithelium, 
endocrine, and reproductive organs.

However, the major producers of beta-glucuronidase are these bacteria:

It is found in 97% of E.coli strains.
The enzyme hydrolyzes B-glucuronide to make glucuronic acid and an aglycone, such as imine, 
thiol, or alcohol. Glucuronidation by way of beta-glucuronidase is a major route of 
detoxification in the human body. However, this enzyme can also convert pro-carcinogens to 
carcinogenic compounds.

High levels of faecal beta-glucuronidase can indicate unfavourable changes in the colon. When 
the enzyme is elevated in plasma, there is an increased risk of hormonesensitive cancers, such 
as those of the breast or prostate. Evidence of increased enzymatic activity of intestinal 
microorganisms may suggest increased risk of digestive tract cancer.

B-glucuronidase activity increases due to;

B-glucuronidase activity decreases due to

• Bacteroides fragilis
• Bacteroides vulgatus
• Bacteroides uniformis
• Clostridium paraputrificum
• Clostridium clostridioforme
• Clostridium perfringens
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• Escherichia coli
• Eubacterium
• Peptostreptococcus
• Ruminococcus
• Staphylococcus
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Steatocrit
Steatocrit has been used widely since 1981 to detect steatorrhea in patients with 
pancreatic insufficiency and small intestinal malabsorption. The steatocrit indicates
levels of faecal fat and is used to establish levels of fat malabsorption and digestive 
efficiency.

Symptoms of high steatocrit include;

Zonulin
Zonulin is a protein secreted by intestinal cells that regulates intercellular tight junctions. 
Tight junctions are the connections between epithelial cells that make up the 
gastrointestinal lining. Zonulin increases intestinal permeability in the jejunum and ileum 
and is considered a biomarker for barrier permeability.

Tight junctions can be opened or closed, depending on the physiological need. Zonulin’s 
role is to open tight junctions in the gut. In the case of gut infections, high zonulin can 
“open the floodgates” and flush out bacteria and toxins. Certain gut bacteria and gliadin 
(the main staple protein from wheat) can activate the zonulin system.

The intestinal barrier is a critical interface between the lumen of the gut and the internal 
milieu. Dysfunction of this barrier is believed to initiate immune dysfunction because it 
allows macromolecules from the gut lumen to pass into the bloodstream.

bloating flatulence feelings of 
fullness

pale and 
foul-smelling stools

"oil slick" in the toilet 
water after bowel 

movements
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Intestinal permeability, also known as “leaky gut,”. In many cases, permeability precedes 
disease.

Leaky Gut has been associated with;

Zonulin regulates barrier permeability. Serum zonulin correlates with intestinal 
permeability and lactulose/mannitol tests for intestinal permeability. High serum zonulin 
has been associated with;

Serum zonulin is high in a number of immune-mediated conditions;

Feacal zonulin is available for investigational use but has not currently been correlated 
with circulating (serum) levels. Serum zonulin may constitute zonulin secretion not only 
from intestinal cells, but also from extraintestinal tissues such as the liver, heart and 
brain. Stool may therefore present an appropriate specimen for analysing only intestinal 
production of zonulin. Faecal zonulin has been used in human studies as a marker of 
intestinal permeability.

• Autoimmune diseases
• Coeliac disease
• Ankylosing spondylitis
• Inflammatory bowel disease
• Type 1 diabetes
• Rheumatoid arthritis

• inflammatory bowel disease
• coeliac disease
• food allergy
• irritable bowel syndrome

• coeliac disease
• type 1 diabetes
• insulin resistance
• type 2 diabetes

• critical illness
• autoimmune diseases
• obesity and metabolic disease.

• Cancers
• neurological conditions
• autoimmune diseases.

• Systemic lupus erythematous
• Cancers
• Neurological diseases
• Multiple sclerosis
• Chronic inflammatory demyelinating polyneuropathy
• Schizophrenia



Appendix

Bacterial pathogens:

Campylobacter
C. diff Toxin A
C. diff Toxin B
Enterohemorrhagic E. coli
E. coli O157
Enteroinvasive E. coli/Shigella
Enteropathogenic E. coli
Enterotoxigenic E. coli LT/ST (ETEC)
Shiga-like Toxin producing E. coli stx1
Shiga-like Toxin producing E. coli stx2 (STEC)
Salmonella
Vibrio cholerae
Yersinia enterocolitica

Parasitic pathogens:

Cryptosporidium
Entamoeba histolytica
Giardia

Viral pathogens:

Adenovirus 40/41
Norovirus GI
Norovirus GII

H. pylori:

Helicobacter pylori
Virulence Factor, babA
Virulence Factor, cagA
Virulence Factor, cagPAI
Virulence Factor, dupA
Virulence Factor, iceA
Virulence Factor, opiA
Virulence Factor vacA
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Normal/Commensal Bacterial Flora:

Bacteroides fragilis
Bifidobacter spp.
Clostridium spp.
Enterobacter spp.
Enterococcus spp.
Escherichia spp. (E. coli)
Lactobacillus spp.

Phyla Microbiota

Bacteroidetes
Firmicutes
F/B Ratio

Opportunistic Bacteria - Potential Autoimmune Triggers:

Citrobacter spp.
Citrobacter freundii
Klebsiella spp.
Klebsiella pneumoniae
Mycobacterium avium
Prevotella copri
Proteus spp.
Proteus mirabilus

Additional Dysbiotic/Overgrowth Bacteria:

Bacillus spp.
Enterococcus faecalis
Enterococcus facium
Morganella morganii
Pseudomonas spp.
Pseudomonas aeruginosa
Staphylococcus spp.
Staphylococcus aureus
Streptococcus spp.

Fungi/yeast:

Candida albicans
Candida spp.
Cyclospora cayetanenensis
Geotrichum spp.
Microsporidia spp. including Enterocytozoon bieneusi and 
Encephalitozoon intestinalis
Rhodotorula spp.
Trichosporon spp.
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Viruses:

CMV-Cytomegalovirus
EBV- Epstein Bar Virus

Parasites:

Protozoa
Blastocystis hominis
Chilomastix mesnelli
Cyclospora cayetanenensis
Dientamoeba fragilis
Endolimax nana
Entamoeba coli
Pentatrichomonas hominis (formerly Trichomonas vaginalis)
Worms
Ancylostoma duodenale
Ascaris lumbricoides
Necatur americanus
Trichuris trichiura
Taenia solium/saginata
Intestinal Health:
Digestion
Pancreatic elastase 1
Steatocrit
Immune Response
Secretory IgA (sIgA)
Anti-gliadin sIgA
Inflammation
Calprotectin
GI Markers
Beta-glucuronidase
Occult blood
Zonulin
Antibiotic Resistance Genes, phenotypes
Helicobacter
Antibiotic Resistance Genes, genotypes
Universal Microbiota Resistance Genes
B-lactamase
Fluoroquinolones
Macrolides
Vancomycin


