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Modern
medicine
provides new
opportunities
for bacteria

¥lCatheters/surgery

¥ Survival of the unfit
¥ lmmuno -suppression
N viCancer R / transplants

4 ¥Vulnerable clustered in hospital
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Diagnosis of Infection

Definition

nfection occurs when the presence of multiplying
pacteria in body tissues results in spreading cellular
Injury

White RT et al. (2006).
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Wound Infection

¥ Cost to heal a chronic ulcer $40000

Joint Commission on Accreditation of Health Care Organisations 2006

¥ Cost of Single Infection

HAI $13973

MRSA $ 20891

SSI $ 15646

Chronic wound $11809

Burns $102518
Am J Inf. Control 2002
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The challenges

¥ Determining risk factors

¥ Discriminating colonisation from infection

¥ Gold standard for diagnosing wound infection
¥ Evidence based therapeutic interventions

¥ Antimicrobial Stewardship




CARDIFF
UNIVERSITY

PRIFYSGOL
(ARDY®

Risk factors for wound infection

¥ Systemic
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Local

Mechanism of injury
Foreign body

Reduced tissue perfusion
Degree contamination
Duration of wound

Size and depth of wound

Presence necrotic tissue
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Bacterial Burden considerations Goo®
IN chronic wounds

Increasing clinical problems

Localised Spreading Systemic

Contamination Colonisation [ i infastion

< > <

Vigilance required Intervention required

"Localised infection may or may not be accompanied by the classical signe and symptoms of inflammation.
When it is not, various terms have been used, eg critical colonisation

World Union of Wound Healing Societies (WUWHS). Principles of best practice: Wound infection in
CARDIFF clinical practice. An international consensus. London: MEP Ltd, 2008. Available from
IS  http.//www.woundsinternational.com/clinical-guidelines/wound-infection-in-clinical-practice-an-

PRIFYSGOL international-consensus
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Which of these wounds are B

Infected?
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Infected ?
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Diagnosis of Infection e
Local Infection

-1Abnormal granulation tissue

-1Bleeding
-1Pain *
-10dour
-1Bridging

-IDelayed healing *
P& () *+, %8 '- . ./
O*+,%1+'1#'*1'344 -
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Optimal Technique for sampling using a swab- e

Can you be confident this is always done?

¥ Clean wound without disinfectants
Premoval of slough by cleansing
Premoval of anti-microbial substances
¥ Wipe with dry gauze

¥ Wait 1-2 minutes for interstitial fluid to collect in the base
of the wound

¥ Take specimen
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How accurate are clinicians at

(ARRDYD
identifving location of bacteria?

.‘;pc—:rinli?'rsd -.—:pfirnl filters tor
fluorescence detection.

VIOLET EXCITATION LIGHT

SKIN

+ Collagen from skin and wound

Fl I'(TJC! uce green fl uorescence

BACTERIA
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HOW CONFIDENT AND HOW ACCURATE?
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18 Clinicians 90 images

62% Wound Experts
79% of images not maximum site of bacteria
arona  Confidence Score of 6.9 (1-10)

=  Clinical Usefulness Score of 8.2 (1-10) "H#$%& ' (%0)*+,%
CARDYD



Diagnosis of Infection BGold Standard

Tissue biopsy

95 patientsO surgical wounds
If closure delayed until

<10° bacteria / gm tissue

96% success
Robson MC and Heggars JP (1970) J Surg Onc;2(4):379-383.
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What is the value of
microbiological diagnostics ?

(
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(I\/Iost Important question: Will a certain result
change clinical management of a patient.

Treat your patients, Never treat a
microbiological report
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Colonisation or Infection

Bacterial Products

Bacterial L CFLE( Host
Burden 01=%-&"21( Response
Virulence
rurvcor S{5*67'189'344/'
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Cytokine concentration (pg/ml)

Cytokine Levels in DFU &
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Microbial Diagnosis
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Maintaining a high level of
clinical suspicion

*¥ Wound infection is a common complication
¥ At least 5% of patients develop infection after a
surgical procedure
¥ Around 50% of chronic wounds may be infected
¥ Around 60% of chronic wounds contain biofilm
¥ Diagnosis is primarily based on clinical
assessment of signs and symptoms
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Wound Healing in C&RDw
Clinical Practice

Improve

Fluctuate

Static

Deteriorate
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Chronic Wounds: Advanced Wound
. . . CARDYD
Dresssings and Anti-microbial
dressings

Dressings provide optimal environment for healing

They work by physical or chemical means typically by
controlling moisture levels

Few RCTOs

Many low quality

Effects are uncertain

Use cheapest dressing

Consider frequency of dressing change

Silver should not be used unless clinical signs or
symptoms of infection are present

KK K K KK KK

NICE guidance 2016
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Evidence for therapeutic EiDw
interventions in infection
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safety of neutral pH superoxidised solution in severe diabetic foot infections. Int Wound J
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efficacy and safety of a new super-oxidized solution for the management of wide
postsurgical lesions of the diabetic foot. Int J Low Extrem Wounds 2010; 9: 10-15.

10. Landsman A, Blume PA, Jordan DA Jr, Vayser D, Gutierrez A. An open-label, three-arm
pilot study of the safety and

efficacy of topical Microcyn Rx wound care versus oral levofloxacin versus combined

therapy for mild diabetic foot infections. J Am Podiatr Med Assoc 2011; 101: 484—496.
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11. Lipsky BA, Peters EJ, Senneville E, et al. Expert opinion on the management of
infections in the diabetic foot. Diabetes Metab Res Rev 2012; 28(Suppl 1): 163—-178.
12. NICE. Chronic wounds: advanced wound dressings and antimicrobial dressings.

Available at: https://www.nice.org.uk/advice/esmpb2/chapter/Evidence-review, NICE
Advice ESMPB2, March 2016.
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The reality of Diabetic foot =

disease
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Diagnosis
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e The diagnosis of diabetic foot infection is based on clinical findings o
inflammation, rather than solely the results of culture.
(
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Recommendation: classification & diagn

Table 1. The classification systems for defining the presence and severity of an infection of the foot in a person
with diabetes developed by the Infectious Diseases Society of America (IDSA) and the infection part of the PEDIS
(( classification of the International Working Group on the Diabetic Foot (IWGDF) (29, 30).

Clinical classification of infection, with definitions IWGDF / IDSA
( classification
Uninfected: No systemic or local symptoms or signs of infection 1 (Uninfected)
( ( Infected:
- At least 2 of the following items are presentj 2 (Mild infection)
¢ Local swelling or induration
¢ Erythema > 0.5 cm” around the wound

* | ocal tenderness or pain
¢ Local warmth
¢ Purulent discharge
- Other causes of an inflammatory response of the skin should be excluded (e.g., trauma,
gout, acute Charcot neuro-osteoarthropathy, fracture, thrombosis, venous stasis)
- Infection involving only the skin or subcutaneous tissue (without involvement of deeper
tissues and without systemic manifestations as described below).
- Any erythema present extends < 2 cm* around the wound
- No systemic signs or symptoms of infection (see below)

- Infection involving structures deeper than skin and subcutaneous tissues (e.g., bone, 3 (Moderate infection)
joint, tendon, muscle) or erythema extending >2 cm* from the wound margin.
- No systemic signs or symptoms of infection (see below)

CARDlFF Note: *In any direction, from the rim of the wound; The presence of clinically significant foot ischemia makes both diagnosis and treatment of
CLIWIEIIAS  infection considerably more difficult.

PRIFYSGOL
CAERDY@ IWGDF Guidance on the diagnosis and management of foot infections in persons with diabetes
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IWGDF Infection Review 2015 o
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Conclusions
No clear guidance possible, rely on expert opinion
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International Working Group on the Diabetic Foot
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Departiment of Health E}IX{I\({SS\%

Advizory Committes on Antimicrobial Resistance
and Healthcare Associated Infection (ARHAIL)

ANTIMICROBIAL

STEWARDSHIP:
“START SMART - THEN
FOCUS”

Guidance for antimicrobial stewardship
in hospitals (England)
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Antibiotic Stewardship in Ches
Wounds
Factors contributing to Antimicrobial
Misuse

¥ Diagnostic Uncertainty
¥ Clinical Ignorance

¥ Clinician Fear

¥ Patient Demand

Lipsky et al JAC 2016
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Lipsky, AIM 1990
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¥ 25% grew organisms resistant to
antimicrobial prescribed but wound healed
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Antibiotic Stewardship in

Wounds

¥ Only Prescribe antibiotic for wounds that are
clinically infected

¥ Select empirical antibiotic therapy based on
available clinical and laboratory data

¥ Revise and continue therapy based on clinical
response and culture/sensitivity results

¥ Provide antibiotic therapy for the shortest
duration needed to treat infection

Lipsky et al JAC 2016
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Definition
of
Biofilm

= . - Y
& BAccV  Spot Magn ©
o 100KV 30 2363x S
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A structured community of bacterial cells
enclosed in a self-produced polymeric matrix
and adherent to an inert or living surface °.
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Which of these wounds has a biofilm
present?
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Summary

YAIl open wounds will be contaminated by microbes.
¥Wounds can heal normally when contaminated.

MNeed to ensure the contamination does not lead on
to infection.

¥Infection will inhibit healing.

¥Infection will elicit inflammatory response, which will
also inhibit healing.

¥Inflammatory response may also be caused by other
factors.

¥Early modulation of inflammatory response in at risk
or infected wounds will have positive effect on healing.
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Thank You!

hardingkg@ Cardiff.ac.uk
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“Life's too short
for the wrong job! |
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