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Your PerioDX Report: qPCR + Next Generation Sequencing
The PerioDX test is a major advancement in microbial diagnostics for periodontal disease and oral health.

Both quantitative real-time polymerase chain reaction (qPCR) and next generation sequencing (NGS) are molecular 
technologies used to analyze samples from saliva as well as periodontal pockets. These molecular technologies and 
sampling method combine to provide you a comprehensive report of your patient’s total oral microbiome.

qPCR is a technology that makes many copies of a small portion of a microorganism’s genetic information based on a 
predetermined, limited panel of likely pathogens. NGS expands the ability of DNA detection by analyzing the genetic 
fingerprint of all microbes present in the sample, and is able to identify more complex polymicrobial colonies. The 
genetic fingerprint is determined by comparing a sample to MicroGenDX’s curated library of DNA sequences, and using 
bioinformatics software to identify the microbes in the sample. This comprehensive approach can identify thousands 
of possible microorganisms. This is valuable when identifying the microbial composition of biofilms that are involved in  
choronic conditions like periodontal disease. Currently, MicroGenDX matches samples against a curated database of over 
50,000 possible species of microbes including bacteria, fungi, and parasites.

PerioDX also analyzes the sample for 17 antimicrobial resistance genes. This is unique among oral health tests. The 
presence of these genes is useful information when choosing a treatment plan. If bacteria have acquired these genes, they 
may be more resistant to certain therapies. The resistance genes detected are displayed under the red bar in the header, 
as shown in Figure 1. 
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PCR RESULTS DNA copies per mL

BACTERIAL LOAD High

Aerobic

None

Anaerobic

Fusobacterium nucleatum - An

Tannerella forsythia - An

Peptostreptococcus micros + An

MICROBE CLINICAL SIGNIFICANCE

Fusobacterium nucleatum(FN)

Gram-negative bacterium associated 
with periodontal disease and commonly 
found in the plaque of humans. It has an
ability to co-aggregate with other 
species in the oral cavity resulting on 
serious oral cavity infections.

Capnocytophaga species(CS)
Gram-negative bacteria located on the 
oropharyngeal tract and commonly 
involved in periodontal disease.

Streptococcus mutans(SM)

Gram-positive bacterium commonly 
found in the human oral cavity and is a 
major contributor to tooth decay. Has 
also been linked to bacteremia and 
endocarditis.

Peptostreptococcus
micros(PM)

Gram-positive bacteria linked to 
progressive periodontitis. Has been 
shown to cause brain, liver, breast, and 
lung abscesses, as well as generalized 
necrotizing soft issue infections.

Tannerella forsythia(TF)

Gram-negative bacterium implicated in 
periodontal diseases. It has been 
associated with an increased risk of 
esophageal cancer. Red Complex 
Bacteria.

Facultative Anaerobic

Streptococcus mutans + FAn

Unknown

Capnocytophaga sp - Unk

FUNGI DETECTED %

Candida albicans N Unk

LAB REPORT KEY
DNA copies per g:
[NGS] = Detected by Next-Gen Seq. Only

Gram Stain:
[+] = Positive
[-] = Negative
[V] = Variable
[N] = Not Applicable
[U] = Unknown

Respiration:
[Ae] = Aerobic
[An] = Anaerobic
[Fan] = Facultative anaerobic
[Unk] = Unknown

Figure 1. PerioDX report showing 
resistance genes detected
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Page One of Your PerioDX Report: qPCR Microbial Identification
The first page of the PerioDX report shows you the results of the qPCR analysis. The qPCR analysis in the PerioDX test is 
highly sensitive and specific for 15 bacteria and one fungus associated with periodontal disease.

Organism Gram stain (+/-) Medical Information

Aggregatibacter  
actinomycetemcomitans – Bacterium associated with severe infection of  

the periodontium (Red Complex Bacteria)

Tannerella forsythia – Bacterium implicated in periodontal diseases  
(Red Complex Bacteria)

Fusobacterium nucleatum – Bacterium associated with periodontal disease, commonly 
found in the plaque of humans (Orange Complex Bacteria)

Peptostreptococcus micros + Bacterium linked to progressive periodontitis  
(Orange Complex Bacteria)

Eikenella corrodens –
Bacterium commonly found in human mucosal surface  
due to poor oral hygiene and periodontal infection  
(Orange Complex Bacteria)

Capnocytophaga spp – Bacteria species that are usually associated with  
periodontal disease (Orange Complex Bacteria)

Treponema denticola – Bacterium associated with periodontal disease  
(Green Complex Bacteria)

Prevotella intermedia – Bacterium involved in gingivitis and periodontitis  
(Red Complex Bacteria)

Porphyromonas gingivalis – Bacterium associated with periodontal disease  
(Orange Complex Bacteria)

Eubacterium nodatum + Bacterium seen in chronic periodontitis  
(Red Complex Bacteria)

Campylobacter rectus – Bacterium associated with chronic periodontitis  
(Red Complex Bacteria)

Streptococcus mutans – Bacterium found in the human oral cavity and a major  
contributor to tooth decay (Orange Complex Bacteria)

Selenomonas noxia – Bacterium related to periodontitis and detected in gingival 
crevice and periodontal pocket

Streptococcus pyogenes + Bacterium linked to diseases including pharyngitis

Neisseria meningitidis – Bacterium associated with meningitis

Candida albicans Opportunistic fungus that can cause oral thrush
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Polymerase Chain Reaction (PCR) Results

PCR RESULTS DNA copies per mL

BACTERIAL LOAD High

Aerobic

None

Anaerobic

Fusobacterium nucleatum - An

Peptostreptococcus micros + An

Facultative Anaerobic
   Microbes and Significance

Fusobacterium nucleatum(FN)
Gram-negative bacterium associated with periodontal disease 
and commonly found in the plaque of humans. 

Capnocytophaga species(CS)
Gram-negative bacteria located on the oropharyngeal tract and 
commonly involved in periodontal disease.

Peptostreptococcus micros(PM)
Gram-positive bacteria linked to progressive periodontitis.

None

Unknown

Capnocytophaga sp - Unk

FUNGI DETECTED %

None

LAB REPORT KEY
DNA copies per g:
[NGS] = Detected by Next-Gen Seq. Only

Gram Stain:
[+] = Positive
[-] = Negative
[V] = Variable
[N] = Not Applicable
[U] = Unknown

Respiration:
[Ae] = Aerobic
[An] = Anaerobic
[Fan] = Facultative anaerobic
[Unk] = Unknown

Page One of Your PerioDX Report: qPCR Microbial Identification continued

Page one of the PerioDX report also displays the qPCR analysis as shown in Figure 2. The bacterial levels detected in the 
qPCR test and the microbe percentages determined by NGS are displayed in a table as well as in a bar graph.

Reading the report Sections 1, 2, and 3 from left to right makes the report easy to follow. Section 1 shows a high level of 
bacteria and lists the five bacteria and one fungus detected. On the right side, Section 2 is a graph showing the copies/
mm in log10. Section 3 is a short explanation of the microbes and potential pathogenicity in periodontal disease. The 
graph on the right-side and the included explanations are useful when explaining the test results to patients.

Figure 2. Page one of the PerioDX  
report displaying the qPCR analysis

Section 2

Section 3

Section 1



Interpreting Your Patient’s PerioDX® Report

Get more answers.
www.MicroGenDX.com | info@microgendx.com | 855.208.0019 4

Original

MICROGEN DIAGNOSTICS 
2002 W LOOP 289, SUITE 116 | LUBBOCK, TX 79407 

FAX: 1 - 407 - 204 - 1401 | PHONE: 1 - 855 - 208 - 0019

PATIENT SPECIMEN SALIVA PHYSICIAN
DOB RECEIVED PHONE
PATIENT ID COMPLETED FAX
GENDER ACCESSION COLLECTED

 Page 2 of 5
Laboratory Director: Owatha Tatum PhD, HCLD/CC(ABB), MBA   V3.3.4 | pathAll170619.clinical | fungi170619.clinical

RESISTANCE GENES DETECTED
Macrolide

Next Generation
Sequencing REPORT

G
ra

m
 S

ta
in

Re
sp

ir
at

io
n

Next Generation Sequencing Microbial Percentages

COMPLETE (NGS & PCR RESULTS) DNA copies per mL NGS
%BACTERIAL LOAD High

Aerobic

Neisseria subflava NGS 4% - Ae

Neisseria flava NGS 2% - Ae

Anaerobic

Prevotella melaninogenica NGS 5% - An

Porphyromonas pasteri NGS 3% - An

 Next Generation Sequencing Results 

The PerioDX report lists the individual microbial species 
present in a sample as a percentage of the whole.

Percentages may not always add to 100% because of the large 
number of microbes representing <2% of the sample.

Studies have shown that healthy gum tissue and saliva has a 
higher concentration of aerobic gram-positive(Gr+) bacteria and
facultative anaerobes(FAn).

Conversely, infected or diseased tissue has a higher 
concentration of gram-negative bacteria and anaerobes.

The bacteria and concentrations shown in the graph above, 

examination and history, to help develop an effective treatment 
plan for oral microbiome.

Fusobacterium nucleatum - An

Peptostreptococcus micros + An

Facultative Anaerobic

Streptococcus mitis NGS 35% + FAn

Gemella haemolysans NGS 8% + FAn

Haemophilus parainfluenzae NGS 5% - FAn

Streptococcus infantis NGS 3% + FAn

Streptococcus parasanguinis NGS 3% + FAn

Granulicatella adiacens NGS 2% + FAn

Streptococcus australis NGS 2% + FAn

Streptococcus cristatus NGS 2% + FAn

Streptococcus oralis NGS 2% + FAn

Unknown

Capnocytophaga sp - Unk

DISCLAIMER: (i)This test was developed, and performance characteristics have been determined by Southwest Regional PCR Laboratory dba MicroGen DX. It has not been cleared or approved by the U.S.Food and Drug 
Administration(FDA), however, the FDA has determined that such clearance or approval is not necessary. This test is used for clinical purposes. Its use should not be regarded as investigational or for research.This 
laboratory is certified under the Clinical Laboratory Improvement Amendments of 1988(CLIA 88) as qualified to perform high complexity clinical laboratory testing. (ii) A negative result does not rule out the presence of 

licenses are CLIA 45D1086390 and CAP 7214171.

Page Two of Your PerioDX Report: Next Generation Sequencing
Page two of the PerioDX report displays the results of analysis by Next Generation Sequencing (NGS).

Section 1 shows the microbes detected by both NGS and qPCR. The bacteria from the qPCR test are grouped with 
bacteria detected by NGS, along with a percentage of the total sample. For ease of interpretation, the bar graph displays 
these percentages. In this example, 13 microbes were detected by NGS.

Section 2 shows graphically that 19% of the bacteria are Gram-negative and 8% are anaerobic bacteria, with 6% 
obligate anaerobes. Together with the patient history, the type of bacteria and percentages are important indicators of 
a healthy oral microbiome. NGS graphs will show you the types of microbes by percentage so that you may easily see 
the composition of the oral microbiome. Knowing this allows you to measure and track the oral microbiome from the first 
evaluation and periodically throughout treatment.

Section 3 gives you and your patient a short explanation of what this all means and some points for discussion.

Section 1 Section 2

Section 3
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Microbiome virulenceHost resistance

Orange Complex

Red Complex

Leptotrichia spp., Selenomonas spp.

Novel disease-related species (Dialister spp., Filifactor alocis, 
Fretibacterium fastidiosum, Saccharibacteria [TM7])

Health-related species (Haemophilus spp., Neiseria spp., Gemella spp., 
Rothia spp., Kingella spp., Lautropia spp., Abiotrophia spp., 
Granulicatella spp., Corynebacterium spp., Propionibacterium spp.)

Risk Factors

Educating the Patient: Changes in Their Oral Microbiome
Numerous published studies have shown that, in the progression of periodontal disease, a healthy oral microbiome shifts 
to from generally Gram-positive bacteria and facultative anaerobes to Gram-negative and obligate anaerobic bacteria.

“�The�primary�microbial�factor�contributing�to�disease�is�a�shift�in�the�content�of�the�oral�microflora,� 
while�the�primary�immunological�factor�is�the�destructive�host�inflammatory�response.”�1

Figure 4. Predominant microbiomes 
in different periodontal states2

In a healthy periodontium, a low biomass of gingival and subgingival biofilm, comprised mainly of symbionts, is controlled by an efficient 
and self-limiting host response. Biofilm accumulation leads to increased but self-limited chronic inflammation that favors the emergence 
of periodontal pathogenic microorganisms, including members of the orange and red complexes (Socransky et al. 1998). Depending on 
host susceptibility and the presence of various risk factors, a complex pathogenic periodontal microbiota composed of high proportions of 
putative and novel pathogens is established. This dysbiotic microbiota promotes a dysregulated immune/inflammatory response that will 
result in loss of periodontal supporting tissues. GCF, gingival crevicular fluid; LPS, lipopolysaccharide
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Microbial Shifts Lead from Health to Dysbiosis and Disease3 

“�There�is�a�shift�from�more�aerobic�and�facultative�anaerobic�Gram-positive�biofilm�in�healthy�
pockets,�that�are�replaced�by�anaerobic�by�Gram-negative�biofilm�in�periodontal�disease.” 4

HealthOral health is linked to the 
equilibrium between the host 
and its commensal microbiota. 
Qualitative and/or quantitative 
shifts of the oral microbiome can 
lead to dysbiosis, an imbalance that 
is responsible for the development 
of microbe-related pathologies

Disease

Oral Microbial-Shift Health to Disease

Oral Microbial-Shift to Disease
• The early colonizers in health are 
 predominantly Gram-positive 
 aerobes.
• Secondary colonizers (bridging 
 species) begin to change the 
 microenvironment.
•   pH,   GCF,   Eh (Redox potential),  
   O2
• Gram-negative obligate anaerobes  
 predominate    disease

Tooth or 
Implant

Tooth or 
Implant

Oral Microbial-Shift to Disease: Gram-Negative Obligate Anaerobes  
Predominate in Disease5

• Oral health is linked to the equilibrium between the host and its commensal microbiota. Qualitative and/or  
quantitative shifts of the oral microbiome can lead to dysbiosis, an imbalance that is responsible for the development  
of microbe-related pathologies

• The early colonizers in health are predominantly Gram-positive aerobes.

• Secondary colonizers (bridging species) begin to change the microenvironment.

•    pH,   GCF,   Eh (Redox potential),  O2

• Gram-negative obligate anaerobes predominate      disease
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3mm Pockets in Healthy and Periodontal Disease Patients: An Increase in  
Gram-negative and Obligate Anaerobes for Periodontal Disease Patients

Figure 5. Micropipette analysis for healthy  
periodontal patients, a majority of Gram-positive  
and facultative anaerobes

Figure 6. Micropipette analysis for periodontal  
disease patents, a majority of Gram-negative and  
obligate anaerobes
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5mm and 7mm Pocket Analysis in Periodontal Disease Patients:  
Majority Gram-negative and Obligate Anaerobes

Figure 7. Micropipette analysis of the biofilm  
in 5mm pockets

Figure 8. Micropipette analysis of the biofilm  
in 7mm pockets

Keller and Cochrane Analysis of Microbes Detected in Periodontal Pockets4

NGS graphs on page 2 of the PerioDX report will show you the types of Microbes so that you may easily see the 
composition of the oral microbiome. This allows you to measure and track the oral microbiome from the first evaluation 
and periodically to measure treatment progress.
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Treatment Considerations and Recommendations 
Treatment considerations and recommendations are listed for you to review with your patient.

For more information contact:

Tim Bowling 
National Sales Director 
Dental and Oral Systemic Health

Periodxcustomerservice@microgendx.com  | 855.208.0019

Original

MICROGEN DIAGNOSTICS 
2002 W LOOP 289, SUITE 116 | LUBBOCK, TX 79407 

FAX: 1 - 407 - 204 - 1401 | PHONE: 1 - 855 - 208 - 0019

PATIENT Ash, Lewis SPECIMEN ORAL SALIVA PHYSICIAN Mcclatchie, Barbara
DOB 11/17/1941 RECEIVED 08/17/2020 PHONE (614)343-0144
PATIENT ID 1117194143081 COMPLETED 08/19/2020 09:11 AM FAX -
GENDER Male ACCESSION 451656 COLLECTED 08/13/2020

 Page 3 of 4
Laboratory Director: Owatha Tatum PhD, HCLD/CC(ABB), MBA   V3.2.24 | pathAll170619.clinical | fungi170619.clinical

qPCR TESTS FOR BACTERIA FUNGI RESISTANCE GENES
Streptococcus pyogenes
Campylobacter rectus
Eikenella corrodens
Fusobacterium nucleatum
Peptostreptococcus micros
Prevotella intermedia
Streptococcus mutans
Treponema denticola

Aggregatibacter 
actinomycetemcomitans
Capnocytophaga sp
Eubacterium nodatum
Neisseria meningitidis
Porphyromonas gingivalis
Selenomonas noxia
Tannerella forsythia

Candida albicans Vancomycin
Extended-Spectrum Beta-Lactamase
Aminoglycoside
Carbapenem
Quinolone

Methicillin
Beta-lactam
Tetracycline
Macrolide
Bactrim

Next Generation Sequencing Results

predominant populations are reported.

Testing Explanations and Interpreting Results
Oral pathogen testing provides an analysis of the bacteria and fungi present in the oral sample. Research is beginning to discover what constitutes healthy bacterial 
populations. Over 1000 bacterial species have been identified in human mouths, and samples vary significantly.

This report lists the individual bacterial species present in a sample (over a 2% concentration) as a percentage of the whole, from the most populous to the least.

Knowing the types of bacteria as gram positive (gram +) or gram negative (gram -) and categories such as anaerobes, facultative anaerobes, and aerobes helps clinicians 
monitor health and improvements with treatment.

bacteria and anaerobes. The combination of bacteria is more important that the presence of an individual species, so you may never totally eliminate anaerobes from your 
mouth. In fact, some are present in patients with healthy gums.

TREATMENT CONSIDERATIONS
Treatment is important. Bacteria associated with gum disease are also associated with systemic disease, such as atherosclerosis, type 2 diabetes, dementia, cancers and 
some pregnancy complications.

 delivers and maintains medication, including hydrogen peroxide provide oxygen deep into periodontal pockets, so that the medication 
can fight infections. This should be used in conjunction with scaling, lasers or surgery.

larger concentrations of aerobic and facultative anaerobes.

Mechanical debridement known as scaling and root planning, helps remove plaque, disrupt the biofilm and allow the tissues to heal. Research shows bacteria can regrow 
in a matter of days after removal.

Systemic antibiotics
Commonly used oral antibiotics with demonstrated efficacy against anaerobes include Clindamycin, Metronidazole, and Amoxicillin / Clavulanate.

Periodontal surgery is reserved for advanced periodontal disease with severe infections and when bone support is significantly compromised.

Treatment Considerations
Treatment of Periodontal Disease is important due to the morbidity associated with tooth and bone loss. Many bacteria 
associated with gum disease are also associated with systemic disease, such as atherosclerosis, type 2 diabetes, dementia, 
cancers and some pregnancy complications. 

Major shifts in the oral microbiome may indicate the need for a re-evaluation of the patient’s oral or systemic health. 
Data shows that a shift in the types of organisms in the oral microbiome can indicate a change in the patient’s oral health and 
may indicate an increased risk of systemic health problems.

Antibiotic Stewardship is the cornerstone of antibiotic prescribing. Using the right antibiotic for the type of infection, at 
the correct dose and duration, will reduce resistance and improve patient safety. Because of the chronic nature of periodontal 
disease, systemic antibiotic efficacy may be limited.  

Therapy should focus on reducing microbes associated with periodontal disease, as well as improving the health of the 
oral microbiome. 

Mechanical debridement known as scaling and root planning, helps remove plaque, disrupts biofilm and allows the 
tissues to heal.  Research shows bacteria can regrow in a matter of days after removal. 

Prescription tray therapy such as Perio-Protect, to deliver and maintain medication, including hydrogen peroxide deep 
into periodontal pockets. Oxygen is deadly to many periodontal organisms.

Systemic or topical antibiotics may be warranted in cases when the patient’s health is severely 
compromised. Commonly used oral antibiotics with demonstrated efficacy against anaerobes include Clindamycin, 
Metronidazole, and Amoxicillin/Clavulanate. 

Pocket decontamination with lasers as an adjunct to scaling and root planning. 

Probiotics and prebiotics can be used to promote the growth of beneficial bacteria. 

Periodontal surgery is reserved for advanced periodontal disease with severe infections  
and when bone support is significantly compromised. 


