Microbiology Profile; stool
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Imbalanced Bacteria Result Reference Interval

NG 1+ 2+ 3+ 4+
Bacillus pumilus 1+ No Growth
Streptococcus anginosus 4+ No Growth
Dysbiotic Bacteria Result NG 1+ 24 3+ 4+ Reference Interval
Enterobacter cloacae complex 3+ A_ No Growth
Expected/Beneficial Bacteria Result NG 1+ 24 3+ 4+ Reference Interval
Clostridium family 4+ 2+ — 4+
Enterococcus family NG 2+ — 4+
Escherichia coli 3+ 2+ — 4+
Bifidobacterium family 3+ 2+ — 4+
Lactobacillus family 1+ 2+ — 4+
Bacteroides family 4+ 2+ — 4+
Yeast Result NG 1+ 2e 3+ 4 Reference Interval
Rhodotorula mucilaginosa 1+ —— 0+ — 1+

Microbiology Information:

+ Pathogenic bacteria Aeromonas, Campylobacter, Plesiomonas, Salmonella, Shigella, Vibrio, Yersinia, & Edwardsiella tarda
have been specifically tested for and found absent unless reported.

+ Imbalanced bacteria are usually neither pathogenic nor beneficial to the host Gl tract. Imbalances can occur when there are
insufficient levels of beneficial bacteria and increased levels of commensal bacteria. Certain commensal bacteria are reported as
dysbiotic at higher levels.

» Dysbiotic bacteria consist of those bacteria that have the potential to cause disease in the Gl tract. They can be present due to
a number of factors including: exposure to chemicals that are toxic to beneficial bacteria; the use of antibiotics, oral
contraceptives or other medications; poor fiber intake and high stress levels.

+ Expected / Beneficial bacteria make up a significant portion of the total microflora in a healthy & balanced Gl tract. These
beneficial bacteria have many health-protecting effects in the Gl tract including manufacturing vitamins, fermenting fibers,
digesting proteins and carbohydrates, and propagating anti-tumor and anti-inflammatory factors.

o Clostridia are prevalent flora in a healthy intestine. Clostridium spp. should be considered in the context of balance with other
expected/beneficial flora. Absence of clostridia or over abundance relative to other expected/beneficial flora indicates bacterial
imbalance. If C. difficile associated disease is suspected, a Clostridium difficile toxins A/B or Gl Pathogens PCR test is
recommended.

* Yeast may normally be present in small quantities on the skin, in the mouth and intestine. While small quantities of yeast may be
normal, yeast observed in higher quantities is considered abnormal.

Notes:
NG = No Growth

Methodology: Culture and identification by MALDI-TOF and conventional biochemicals
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Parasitology; Microscopy SR o )
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Other Markers Result Reference Interval
Microscopic Yeast Moderate [ @) Not Detected — Few
Notes: EI EI
Methodology:
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Bacterial Susceptibilities
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Enterobacter cloacae complex

Natural Agents Low Inhibition High Inhibition
Caprylic Acid*

Uva Ursi*

Olive Leaf Extract®
Oregano*
Goldenseal*

lonic Silver*

Colloidal Silver*

Prescriptive Agents Resistant Intermediate Susceptible

Amoxicillin-Clavulanic Acid

Ampicillin

AAA

Cefazolin
Ceftazidime
Ciprofloxacin

Sulfamethoxazole / Trimethoprim

@ Susceptibility Information:

« Natural antibacterial agents may be useful for treatment of patients when organisms display in-vitro sensitivity to these agents.
The test is performed by using standardized techniques and filter paper disks impregnated with the listed agent. Relative
sensitivity is reported for each natural agent based upon the diameter of the zone of inhibition surrounding the disk. Data based
on over 5000 individual observations were used to relate the zone size to the activity level of the agent. A scale of relative
sensitivity is defined for the natural agents tested.

o Susceptible results imply that an infection due to the bacteria may be appropriately treated when the recommended dosage of
the tested antimicrobial agent is used. Intermediate results imply that response rates may be lower than for susceptible bacteria
when the tested antimicrobial agent is used. Resistant results imply that the bacteria will not be inhibited by normal dosage
levels of the tested antimicrobial agent.

Notes:

*This test was developed and its performance characteristics determined by Doctor's Data Laboratories in @ manner consistent with CLIA requirements.
The U. S. Food and Drug Administration (FDA) has not approved or cleared this test; however, FDA clearance is not currently required for clinical use.
The results are not intended to be used as a sole means for clinical diagnosis or patient management decisions.
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Commentary
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Microbiology
Pathogenic/Dysbiotic Flora

In a healthy balanced state of intestinal flora, the beneficial bacteria make up a significant proportion of the total microflora.
However, in many individuals there is an imbalance or deficiency of beneficial flora (insufficiency dysbiosis) and an overgrowth of
non-beneficial (imbalance) or even pathogenic microorganisms. This can be due to a number of factors including: consumption of
contaminated water or food; daily exposure of chemicals that are toxic to beneficial bacteria; the use of antibiotics, oral
contraceptives or other medications; poor fiber intake and high stress levels.

A number of toxic substances can be produced by the dysbiotic bacteria including amines, ammonia, hydrogen sulfide, phenols,
and secondary bile acids which may cause inflammation or damage to the brush border of the intestinal lining. If left unchecked,
long-term damage to the intestinal lining may result in leaky gut syndrome, allergies, autoimmune disease (e.g. rheumatoid
arthritis), irritable bowel syndrome, fatigue, chronic headaches, and sensitivities to a variety of foods. In addition, pathogenic
bacteria can cause acute symptoms such as abdominal pain, nausea, diarrhea, vomiting, and fever in cases of food poisoning.

Bacterial sensitivities to a variety of prescriptive and natural agents have been provided for the pathogenic bacteria that were
cultured from this patient’'s specimen. This provides the practitioner with useful information to help plan an appropriate treatment
regimen. Supplementation with probiotics or consumption of foods (yogurt, kefir, miso, tempeh, tamari sauce) containing strains
of lactobacilli, bifidobacteria, and enterococci may help restore healthy flora levels. Soluble fiber and polyphenols derived from
chocolate, green tea, blackcurrant, red wine and grape seed extracts have been found to increase the numbers of beneficial
bacteria. Hypochlorhydria may also predispose an individual to bacterial overgrowth, particularly in the small intestine. Nutritional
anti-inflammatories can aid in reversing irritation to the Gl lining. These include quercetin, vitamin C, curcumin, gamma-linoleic
acid, omega-3 fatty acids (EPA, DHA), and aloe vera. Other nutrients such as zinc, beta-carotene, pantothenic acid, and L-
glutamine provide support for regeneration of the Gl mucosa. A comprehensive program may be helpful in individuals in whom a
dysbiotic condition has caused extensive Gl damage.

Enterobacter cloacae complex

Enterobacter cloacae complex is part of the Enterobacteriaceae family. E cloacae complex is a group of six closely related
species with similar resistance patterns: E. cloacae, E. asburiae, E. hormaechei, E. kobei, E. ludwigii, and E. nimipressuralis.
This gram-negative bacterium is considered dysbiotic at levels of 3+ or greater. E. cloacae complex is considered an
opportunistic pathogen associated with diarrhea in children. A Shiga-like toxin-producing E. cloacae was isolated from the feces
of an infant with hemolytic-uremic syndrome. However, E. cloacae complex is most often involved in extraintestinal infections
including the urinary tract, respiratory tract, and cutaneous wounds.

Widely distributed in the environment, Enterobacter spp. is commonly isolated from both human and animal feces. Environmental
strains of Enterobacter spp. are capable of growth in foods at refrigeration temperature.

E. cloacae complex is known to possess inducible R-lactamases. Isolates may become resistant to all cephalosporins after
initiation of therapy. Avoid RB-lactam-inhibitor drugs such as amoxicillin/ clavulanate, ampicillin/sulbactam, and
piperacillin/tazobactam.

Antibiotics may be indicated in systemic infections if symptoms are prolonged. Refer to the antimicrobial susceptibilities for
treatment.

Imbalanced Flora

Imbalanced flora are those bacteria that reside in the host gastrointestinal tract and neither injure nor benefit the host. Certain
dysbiotic bacteria may appear under the imbalanced category if found at low levels because they are not likely pathogenic at the
levels detected. Imbalanced bacteria are commonly more abundant in association with insufficiency dysbiosis, and/or a fecal pH
more towards the alkaline end of the reference range (5.8 - 7.0). Treatment with antimicrobial agents is unnecessary unless
bacteria appear under the dysbiotic category.
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Microbiology continued...
Beneficial Flora

One or more of the expected or beneficial bacteria are low in this specimen. Normally abundant bacteria include Lactobacillus
spp, Bifidobacteria spp, Clostridium spp, Bacteroides fragilis group, Enterococcus spp, and Escherichia coli. The beneficial flora
have many health-protecting effects in the gut, and as a consequence, are crucial to the health of the whole organism. Some of
the roles of the beneficial flora include digestion of proteins and carbohydrates, manufacture of vitamins and essential fatty acids,
increase in the number of immune system cells, break down of bacterial toxins and the conversion of flavonoids into anti-tumor
and anti-inflammatory factors. Lactobacilli, bifidobacteria, clostridia, and enterococci secrete lactic acid as well as other acids
including acetate, propionate, butyrate, and valerate. This secretion causes a subsequent decrease in intestinal pH, which is
crucial in preventing an enteric proliferation of microbial pathogens, including bacteria and yeast. Many Gl pathogens thrive in
alkaline environments. Lactobacilli also secrete the antifungal and antimicrobial agents lactocidin, lactobacillin, acidolin, and
hydrogen peroxide. The beneficial flora of the Gl tract have thus been found useful in the inhibition of microbial pathogens,
prevention and treatment of antibiotic associated diarrhea, prevention of traveler's diarrhea, enhancement of immune function,
and inhibition of the proliferation of yeast.

In a healthy balanced state of intestinal flora, the beneficial bacteria make up a significant proportion of the total microflora.
Healthy levels of each of the beneficial bacteria are indicated by either a 2+, 3+ or 4+ (0 to 4 scale). However, in some individuals
there is an imbalance or deficiency of beneficial flora and an overgrowth of non-beneficial (imbalance) or even pathogenic
microorganisms (dysbiosis). This can be due to a number of factors including: consumption of contaminated water or food; daily
exposure of chemicals that are toxic to beneficial bacteria; the use of antibiotics, oral contraceptives or other medications; poor
fiber intake and high stress levels.

A number of toxic substances can be produced by the dysbiotic bacteria including amines, ammonia, hydrogen sulfide, phenols,
and secondary bile acids which may cause inflammation or damage to the brush border of the intestinal lining. If left unchecked,
long-term damage to the intestinal lining may result in leaky gut syndrome, fatigue, chronic headaches, and sensitivities to a
variety of foods. In addition, pathogenic bacteria can cause acute symptoms such as abdominal pain, nausea, diarrhea, vomiting
and fever in cases of food poisoning.

Antibacterial and antifungal susceptibility testing to a variety of prescriptive and natural agents may be provided for the
pathogenic organisms that are cultured from this patient's specimen. This testing is intended to provide the practitioner with
useful information to help plan an appropriate treatment regimen. A comprehensive program may be helpful in individuals in
whom a dysbiotic condition has caused extensive Gl damage.

Note: Not all genera or species can be tested for susceptibilities in the laboratory due to their specific growth requirements. In
addition, the Centers for Disease Control and Prevention recommend not testing certain organisms such as those associated
with food poisoning. If a practitioner has specific questions, please contact customer service.

Clostridium spp

Clostridia are expected inhabitants of the human intestine. Although most clostridia in the intestine are not virulent, certain
species have been associated with disease. Clostridium perfringens is a major cause of food poisoning and is also one cause of
antibiotic-associated diarrhea. Clostridioides difficle is a causative agent in antibiotic-associated diarrhea and
pseudomembranous colitis. Other species reported to be prevalent in high amounts in patients with Autistic Spectrum Disorder
include Clostridium histolyticum group, Clostridium cluster |, Clostridium bolteae, and Clostridium tetani.

Cultured Yeast

Small amounts of yeast (+1) may be present in a healthy Gl tract. However higher levels of yeast (> +1) are considered to be
dysbiotic. A positive yeast culture and sensitivity to prescriptive and natural agents may help guide decisions regarding potential
therapeutic intervention for yeast overgrowth. When investigating the presence of yeast, disparity may exist between culturing
and microscopic examination. Yeast grows in colonies and is typically not uniformly dispersed throughout the stool. Further, some
yeast may not survive transit through the intestines rendering it unviable for culturing. This may lead to undetectable or low levels
of yeast identified by culture, despite a significant amount of yeast visualized microscopically. Therefore, both microscopic
examination and culture are helpful in determining if abnormally high levels of yeast are present.
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