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“Good Bacteria” in awound ?

Commensals are considered microbes that provide
benefits to the host organism

Notably, these interactions require redundant, complex
host/microbe interactions that involve various host systems,
including

mdendritic cells, keratinocytes, and antimicrobial peptides

n(defensins, alarmins, phenol soluble modulins,
lipopeptides),

which do not exist in the wound
bed.

Answer — NO Good bacteria in a
wound

Medical Biofilms

Del Pozo and Patel Clin Pharm Ther Vol 82, 2007
Medical biofilm paradigm Journal of Wound Care Vol 19(2), 2010
Biofilm and Chronic Infections JAMA Vol 299(22), 2008

Medical Biofilms
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Medical Biofilms
Context
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ib Microbiome

RESEARCH Open Access

Microbiomes of the dust particles collected ®-
from the International Space Station and
Spacecraft Assembly Facilities

All pyrosequencing procedures were performed at
the

Research and Testing Laboratory (Lubbock, TX) in
accordance with well-established protocols [62].
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The microbiome of diabetic foot
osteomyelitis

8. A V. van Asten gg , J. La Fontaine, E. J. G. Pelers, K. Bhavan, P. J. Kim, L A Lavery
10.1 10006-015-2544-1

No pathogens were identified in 8 out of the 34 bone samples (23.5 %) with
conventional culture techniques. Two out of those eight negative samples did
not sequence either.

Our results show that, by using a 16S rRNA sequencing technique, anaerobes
were detected in 86.9 % of the positive bone samples (vs. 23.1 % with
conventional techniques).

Biofilm Infection

(a) Bacteria adhered to surface Surface selects (but is not necessary) for biofilm formation
(a) Direct visualization of biofilm morphology  The current “gold standard” for diagnosing biofilm

(a) Confined to a particular location Biofilm seems to limit its size (quorum sensing)

() Resistant to appropriate antibiotics A hallmark of biofilm s high resistance to antibiotics
(b)Resistant to biocides A hallmark of biofilm s high resistance to biocides

b)L: ber th high di h I
(b)Large number with high diversity ina host lesion . o1 Ann. Rev. Microbiol. Vol57, 2003

(o)ifections that wax and wane with exacerbations 2! 51~ | 2
(b)Secondary signs of infection (b) Wolcott  JWC Vol19(2), 2010

Costerton and Stewart Sci Am Vol 285, 2001

Biochemical Impairment of
Chronic Wounds

= Elevated proinflammatory cytokines
= Elevated proteinase activity — MMPs
* Diminished activity of growth factors

Degraded receptor sites (degradation
blocked by the addition of MMP inhibitors)

Chroniciounds.
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Biofilm Development

Host Defenses

Leid, JG Infect Immun Vol 70, 2002

Molecular Mechanisms

Torres A Staphylococcus aureus Regulatory System that Responds to
Host Heme and Modulates Virulence Cell Host and Microbe Vol 1, 2007
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Diegelmann RF Wound Repair Regen Vol 11 2003

Hartl, D Cleavage of CXCR1 on neutrophils disables bacterial killing in cystic fibrosis
lung disease Nature Medicine Vol 13, 2007

Biofilms and Chronic Wound Inflammation JWC Vol 17, 2008

Senescence
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Putting Enterohemorrhagic E. coli on a Pedestal (Mar2009)

Molecular Mechanisms of
Senescence




Planktonic Bacteria Bio Film
Single Cell “Community of
Bacteria®. .

o .
@ Cause of Acute Infection Nacat=sleisciioiintections

4 Will grow in traditional Culture # Cause of Chronic Wounds

4 Will not grow in traditional culture

@ Biofilm cells express a radically differ
phenotype than planktonic bacteria

Only Diagnostic tool is Molecular
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Samples
With Clinical Signs of Infection

= 50 % of Nail Samples had fungal Species Identified

= 50% of Nail samples had no fungal species
but did have Bacteria species identified

Nails with Fungal species identified also had Bacteria

10,000 Nail Samples

Economic Impact in Diabetic Foot
Wounds

Treatment in 2005 Treatment in 2013

189 patients 215 Patients

Culture and Systemic Antibiotics| Molecular and Topical
Antibiotics

Total Payments for related codes Total Payments for related codes

$11,444 $3,060
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DNA Analysis vs. Traditional Cultures
51 Chronic wounds- Parallel Samples

16 S DNA Sequencing Traditional Culture

m 46 /51 Staph Identified = 28/51 Staph
[ 32/51_ Pseud Identified
Identified = 8/51 Pseud Identified

DNA Sequencing Outperformed Traditional Cultures

DNA Sequencing identified 145 Genera — Cultures 14!

Attachment

Extracellular Polymeric Substance

SEM of P. aeruginosa Biofilm

¥k

Control Clarithromycin




Biofilm Development

Masako,K Journal of Dermatologic Science June 2005

Biofilm 3-D Structure

Biofilm 3-D Structure

10 Day Old P. asruginosa
Colony Biofilm
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Biofilm Detachment

Biofilm Detachment

g ¥ Detached cel

g W cluster from
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Biofilm Detachment

Detachment Rate
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|every 18to ]
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Area of Indhidual detached clusters (mm-)
Cumulative detached area (mm?)
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Eradicating Detachment
Fragments

- Red is dead
- Reconstitute

Quorum Sensing

Enterctoxin B
Hamolysins, etc.
Tanic
Shock 5
Syndrome -
Toxin | Target RMAII
| Activating
Protein (TRAP)

W1
Virulence
B, Factors

Staphylococcus aureus

Biofilm Defenses

Mechanisms of Biofilm Tolerance
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Slow Penetration

Glutaraldehyde (50 mg/L)
Against Ps. aeruginosa Biofilm
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Antibiotic Resistance
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A Guide to Utilization of the Microbiology
Laboratory for Diagnosis of Infectious Disease
2013 Recommendations by the Infectious
Diseases Society of America (IDSA) and the
American Society for Microbiology (ASM)*

Ellen Jo Barsa'* J Michael Miler," Meivin P Weinmein® Sandra 5. Ruchies* Proes M. Gilligas.' Fachard B Thomsen "
Paul Bossbean' Kama C Caroll Sae €. Kehl™ W. Michas! Dunse.” Barbaa Robinas Bunn,’ Jossph B Schwartzman ™
Kimberte €. (hapin,'* Jurmes W, Sayder, Botty A Focbes, " Robin Paed " Jon £ Romation,"” asd Bobbi S Prn®

o.My ledres

The critical rlle of the microbiokogy aboraiory in |fectious disease diagnosis calls for 3 chose, positive working

Table lntroduction 1. Teamspart bisses. (General Gaidel*

‘The impact of proper
specimen management
on patient care is
enormous”

Cail

Stact coremres T,
an

St “Specimen selection

and collection are the
responsibility of the
medical staff and not
the laboratory”
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American Society for Microbiology Standard:
Swab transport, Room Temperature, 2 hours

Nonviable Bacteria DNA

Bacterial Biofilms and Chronic Rhinosinusitis
Kilty and Desrosiers

“Most convincing was the demonstration in a chinchilla
model that live bacteria, although nonculturable, could
persist in OME for weeks, whereas DNA strands and DNA
from intact but nonviable bacteria could not exist for more

than a day [21].”

“Given the extremely short half-life of mMRNA, its presence
was evidence that viable metabolically active bacterial
organisms were likely present in OME.”

“I need my Sensitivity for
antibiotics"

= “Biofilm-growing microorganisms are
significantly more tolerant to antibiotics [6]
and corresponding breakpoints have not
been established [34]. The S-I-R results
can therefore not be used to predict
therapeutic success in the case of biofilm
infections and offer no guide to clinicians
for treating such infections.”

ESCMID Guidelines for the diagnosis and treatment of biofilm infections

1/30/2017
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Level 1 Swab Results Amount Level 2 Results
(NiA)
Total Bacterial Load High Detectod Bactena
. S 485,
Emerococtus faecalis Medium Bacteroides fragils %
Marthicilin nesstancs Desected Enterococcus faecalis 1%
Perphymamonas bernonis 6%
Klabsisla praumonias Mot Datecied Solchacterium moansl 2%
Streplococtus agalactae Not Datected Staphylocontus epidermidis el
SUepIGCOnUs PYSents Nt Detacted Peptorighilus indolicus 2%
VBncomyen reststance ot Datectad
Canda alvicars Net Datected NO FUNGAL SPECIES DETECTED
Enterococcus faecium Not Datected
Psgudomonas aeruginosa Mot Detected
Staphylococcus aureus Not Detected
Serralia Marcescens Not Detected
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Journal of Clinical Microbiology

Corynebacterium tuberculostearicum: a
Potentially Misidentified and Multiresistant
Corynebacterium Species Isolated from Clinical
Specimens

Nevertheless, partial 16S rRNA gene sequencing still
represents the gold standard for the identification of
this species. Due to the challenging identification of C.
tuberculostearicum, we presume that this organism is
often misidentified and its clinical relevance is
underestimated.
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MOLECULAR DIAGNOSTICS AND PERSONALIZED MEDICINE IN WOUND
CARE / ASSESSMENT OF OUTCOMES

Standard of Care

Group Group | Group 2
Traditional Cufture | Molecular Diagnostics Molecular Diagnostics
with with Systemic with Customized
Systemic Antibiotics Antibiotics Topical Antibiotics

% of Patient Healed | % of Patients Healed | %of Patients Healed

B5%  624%  90.4%

Median Number of Days to Heal by Wound Type
Standard of Care Group | Group 2
Wound T}'M Tﬂﬂti':"lll;:lhlr‘ oNA i with b:u:mw with
Pressure Ulcer NA 107 28
DIB.DJIIIC '.:DOt 168 84 32
Cer
Non-Healing
Surgical Wound 176 7 44
Traumatic
Abscess 39 33 14
Venous Leg Ulcer 177 98 37
Total 177 77 (p<0001) 28(p<0001 )

Benefits DNA Molecular Testing

Fast Identification of Biofilms and their composition
in patients referred to you—Accuracy and Speed.

GOLD STANDARD of Microbial Diagnostics

Medicare Covers the Test and pay $190

Less Expensive than a Culture
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God always takes the simplest way.
Albert Einstein

Always listen to good
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