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A sample arrives in the lab...



Step 1.

* Microscopy

— Part of sample is put
onto a glass slide

—Gram stain (over

100 years old and still going
strong)







Gram Stain Method

/ /
Gram-positive
: : Gram-negative
1. Crystal 2. lodine 3. Alcohol wash 4. Safranin

violet fixer decolourisation counterstain









Gram Stain

“First step” in identification of bacteria
Differentiates bacteria by cell wall properties
Divided into “Gram Positive” and “Gram Negative”

Shape of bacteria also identified:

— Round shaped = cocci
— Rod shaped > bacilli

Can be performed rapidly
Used to guide initial antibiotic choice

Bacilli



Gram stain

|
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Coccus (sphere) Other shapes

Bacillus (rod) Spiral
A Diplococcus (pair) 61 D
Vibrio Square

(comma-shaped) Appendaged

Tetrad

(group of Star-shaped

Filamentous


http://www.wadsworth.org/databank/borreli.htm
http://www.csic.es/hispano/ciclo1/2002/m2/m2feb-04/m2feb-04.htm
http://www.lima.ohio-state.edu/biology/biodiv/webbact.htm

Step 1.

* Microscopy can give initial clue as
to bugs causing infection



Fua awab

Jite Bight Mastoid- Poat Zuricullar

Gram atain
Large number of leucocytes
Large number of Gram positive coccl

Culture
Heavy growth of Staphylococcus aureus
MESL - non multi resistant

Penicillin Eezistant
Flucloxacillin Eezistant
Erythromycin Susceptible
Doxycycline Susceptible
Co-trimoxazole Susceptible

This crganism i3 resistant to fluclexacillin and cephalcsporina.
Alternatives include vancomycin, cotrimoxazole and doxyoycline,
Difficult infecticons, especially those causing sepsis or prosthetic
infectiona should be discussed with ID or micro. Vancomycin therapy
ghould be approwed by a ID or Micro.

Heavy growth of Streptococcus agalactiae

Erythromycin Susceptible
Penicillin is the treatment of choice for non-allergic patienta.
Cephalosporing and amoxicillin are reliably effective. Clindamycin is
cnly indicated for betazlactam agllergy and sep3ais syndrome.



Step 2.

e Culture

— Sample put onto different
types of growth media

— Incubated to allow bugs
to grow

— Usually takes 24-48h for
growth

— Bugs that are grown are
identified and reported




Pus awab
Site RBight Mastoid- Post Auricullar
Gram stain

Large number cf leucccytes
Large number cof Gram pecaitive coccl

Culture
Heavy growth of Staphylococcus aureus
ME3LZ - non multi resistant

Penicillin Begistant
Flucloxacillin Begistant
Erythromycin Susceptible
Doxycycline Susceptible
Co-trimoxazole Susceptible

This crganism is resistant to flucloxacillin and cephalcaporins.
Alternatiwves include wvancomycin, cotrimoxazeole and doxycycline.
Difficult infecticna, especially those causing 3ep3is cor proathetic
infections shcould be discussed with ID or micreo. Vancomycin therapy
should be approved by & ID or Micro.

Heavy growth of Streptoccoccus agalactiae

Erythromycin Susceptible
Penicillin is the treatment of choice for non-allergic patientsa.
Cephalosporins and amoxicillin are reliably effective. Clindamycin is
cnly indicated for betalactam allergy and sepsis ayndrcme.




Step 3.

* Susceptibility testing

— Significant organisms selected for Y e,
testing

— Tested against common antibiotics

— Grow the organism in the presence
of different antibiotic discs

— Measure amount of growth around
antibiotic disc to determine
susceptibility/resistance

— Note: designed for ‘planktonic’
bacteria, doesn’t work well for
bacteria in biofilms — more to come
on this




Fus awab

Jite Bight Mastoid- Poat Zuricullar

Gram stain
Large nurkber of leucccytes
Large nurber of Gram positive cocci

Culture
Heavy growth of Staphylococccus aureus
ME5E - non multi reaistant

Penicillin Beaiatant
Flucloxacillin Beaiatant
Erythromycin Susceptible
Doxyeoyeline Susceptible
Co-trimoxazole Susceptible

This crganism is registant to flucloxacillin and cephalcosporins.
Alternatives include vancomycin, cotrimoxazcocle and doxycycline.
Difficult infecticna, especially those causing sepsis or proathetic
infections should be discussed with ID or micro. Vancomycin therapy
should be approved by a ID or Micre.

Heav rowth of Streptococcus agalactiae
I Erythromycin Susceptible

Penicillin is the treatment of choice for non-allergic patients.
Cephalcsporing and amoxicillin are reliably effective. Clindamycin is
cnly indicated for betalactam allergy and sepsis ayndrome.



Pus swab
Site Right Mastoid- Poat Auricullar

Gram stain
Large number of leucocytes
Large number of Gram poaitive coccl

* Result reporting Culture

_ : . . Heavy growth of Staphylococcus aureus
MICFObIOlogISt MRSA - non multi resistant

Step 4.

reviews Penicillin Resistant
the results and clinical Flucloxacillin Resistant
i nfo rm ati on Erythromycin Susceptible
. Doxycycline Juaceptible
- DECIdES hOW to report Co-trimoxazole Jugceptible
the results onto the Thia organiam i3 reaistant to flucloxacillin and cephaloasporina.
cIinicaI inform ation Llternatives include vancomycin, cotrimoxazole and doxycycline.
Difficult infections, especially those causing sepsis or prosthetic
SyStem infections should be discussed with ID or micre. Vancomycin therapy
_ May add interpretive should be approved by a ID or Micro.
comment

Heavy growth of Streptococccus agalactiae

Erythromycin Susceptible
Penicillin i3 the treatment of choice for non-allergic patients.
Cephalosporing and amoxicillin are reliably effective. Clindamycin is|
ocnly indicated for betalactam allergy and sepais syndrome.




The problem with wound
samples...
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Burface Sampling:

p Emphasis on semi-quantitative & qualitative microblology H
Pravides a comprehensive prfile of the waund micrafinra {
Often considered o provide misleading results

The bloburden and microblal diversity is greatest In this area
Therefore control of micro-organisms in this area is criticato |
minimize the opportunity for dissemination into deeper tissue, |
and also minimize the opportunity for cross-contamination |

Deep Tissue Biopsy:

« Emphasis on quantitative microbiology

«  [olates causative micro-organism(s)

*  Reflects a very localized microbial pop-
ulation that may be inconsistent with
other parts of the wound

Figure 2

Key aspects associated with superficial and deep tissue sampling. © 2003 ConvaTec.

Used with permission,




Interpretation

* We know there are lots of bugs there
anyway
A WS cannot tell you the difference
between infection and colonisation
Results
Tissue Culture
Tiazue
Site Right Foot Ulcer

Gram 3tain
Small numbker of Gram negative bacilli

Culture
Heavy growth of Eacherichia celi
This crganism was pre3ent a3 the predominant isclate in a mixed growth

Moderate growth of Pseudomonas asrugincsa

Ciprefleoxacin Besistant
The growth of Gram negative rods including Paeudomconas is to be
expected from moist wounds and ulcers. Best management is by good wound
care. EAntikbictic therapy i3 not routinely recormended.

Why would we want to sample from a
wound, and when should we do it?




Ulcers and Wounds

e All wounds are
contaminated with
bacteria

— Only sample
wounds/ulcers if there is
clinical evidence of
infection

* Sampling from non-infected
wounds/ulcers leads to
unnecessary antibiotic

treatment (Drs/nurses find it |
hard to ignore results)




Table 2. Infectious Diseases Society of America and International Working Group on the Diabetic Foot Classifications of Diabetic
Foot Infection

Clinical Manifestation of Infection

MNo symptoms or signs of infection
Infection present, as defined by the presence of at least 2 of the following items:

Local swelling or induration

Erythema

Local tenderness or pain

Local warmth

Purulent discharge (thick, opague to white or sanguineous secretion)

Local infection involving only the skin and the subcutaneous tissue (without involvement of deeper
tissues and without systemic signs as described below). If erythema, must be >0.5 cm to <2 cm
around the ulcer.

Exclude other causes of an inflammatory response of the skin {eg, trauma, gout, acute Charcot
neuro-ostecarthropathy, fracture, thrombosis, venous stasis).




Sampling

Emphasis on SE‘rT\I quantitative & qualitative microblology
b Provides a comprehensive pmfile of the waund micmfinra

b Often considered to provide misleading results

The bloburden and microblal diversity is greatast In this area
If We S u S p eCt a n u I Ce r O r »  Therefore control of micro-organisms inthis area is citicato |
P minimize the opportunity for dissemination into deeper tissue, |
WO u n d I S I n fe Cte d ) We a re and also minimze the opportunity for cross-contamination

NOT interested in the
organisms on the surface
of the wound, but rather
the bacteria deep down in
the tissues

7 Deep Tissue Biopsy:
Emphasis on quanumrwe microbiology
The best samples are i
. *  Reflects a very localized microbial pop-
actua I Iy . wlation that may be mconsistent with
1. Tissue / biopsy / aspirate oy sieshan A
i igure 2
2. Wound flui d/ pus Key aspects associated with superficial and deep tissue sampling. © 2003 ConvaTec.

3. Swab — properly collected  Used with permission.

The more of the contaminating surface bugs we can
avoid the better



Table 5. Recommendations for Collection of Specimens for
Culture From Diabetic Foot Wounds

Do

e (btain an appropriate specimen for culture from almost all
infected wounds

e (Cleanse and debride the wound before obtaining specimen(s)
for culture

e (Obtain a tissue specimen for culture by scraping with a sterile
scalpel or dermal curette (curettage) or biopsy from the base of
a debrided ulcer

e Aspirate any purulent secretions using a sterile needle and
syringe

e Promptly send specimens, in a sterile container or appropriate
transport media, for aerobic and anaerobic culture (and Gram
stain, if possible)

Do not

e C(Culture a clinically uninfected lesion, unless for specific
epidemiological purposes

e (btain a specimen for culture without first cleansing or
debriding the wound

e (Obtain a specimen for culture by swabbing the wound or
wound drainage



How to take a wound swab

Clean the surface of the wound of debris with sterile
saline

Then express fresh pus if possible, and aspirate with

needle/syringe

a. If there’s pus, send us the pus! (much better yield than a
swab)

Avoid the peri-wound areas (edges) when swabbing

The “Levine” technique may be better than “zig-zag”
technique

— Rotate the wound swab over a 1 cm? area of the central
wound over an area of viable tissue (not necrotic), with
sufficient pressure to express fluid from within the wound

tissue

IDSA Guidelines recommend: Recomendations for collection of specimens for culture from
diabetic foot wounds

http://www.nursesfornurses.com.au/admin/uploads/WoundSwabTips1.pdf



Why don’t we like swabs?

New flocked swab under electron microscope Traditional swab under EM
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Vac Wound Swabs

e We find these even more
difficult to interpret!

* Tend to get overgrown with
gram negative organisms, or
others that are resistant to
the antibiotics the patient is
on

* We don’t recommend taking
swabs from these wounds
(certainly not routinely)
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Clinical Details

Very important!

The lab knows nothing
about your patient
Affects all stages of

processing

* Whether a Gram stain is
done

* Type of culture plates

* Which antibiotics are
tested

* How the sample is
reported onto the system

 “wound swab” vs “facial cellulitis”
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Relevant Clinical Details for Wound
Samples

Animal/human bites (Pasteurella, Capnocytophaga,
Eikenella, anaerobes etc)

Travel (e.g. Pacific Islands -> C.diphtheriae)

Environmental exposure (e.g. water -> Aeromonas,
Vibrio, MVA -> Bacillus cereus, other environmental
org.s, Soil/plant matter contamination -> fungi/other
environmental bacteria)

Burns (Gram negative organisms, Yeasts, other fungi)

Immunosuppression/neutropenia (Gram negatives,
fungi)

Antibiotic allergies



* Because wound swabs are often heavily
contaminated with colonising organisms
making them difficult to interpret, we often
ignore the results Results

Swabs
SWAR OF LEFT TOE AMPUTATICH SITE

GRLZM STAIN
Small numbers of leucccytes 3een.

* Treatment generally smal numhers of gran posirive oocer
aimed at most common CULTURE

Moderate growth of Pasudomonas aerugincsa

organisms expected in sosceerainies
a given scenario...



THE USUAL SUSPECTS
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e Staphylococcus aureus

* Beta haemolytic streps (e.g. S.pyogenes/Grp A
strep)

* Abx:

— Flucloxacillin
— Mild penicillin allergy: cefalexin



Combined WDHB, HVDHB,CCDHB Hospitals Antibiogram 2016

Routinely Reported antibiotics Second line or restricted antibiotics Combinations
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Organism group 2 < €< €« O O O w & VW Z 2 a4 < O O G © = & > T o < < O
Swabs, sputum
Pseudomonas aeruginosa 424 IR IR IR IR IR IR IR 92 93 94 IR 93 94 92 IR 92 92 92 IR
Haemophilus influenzae 603 72 94 100 71 100 100 100 IR
Klebsiella spp all 650 IR 82 72 79 86 95 99 89 82 92 97 78 R 95 95 95 79
Enterobacter spp 328 IR 0 IR 89 98 98 62 98 99 60 IR IR
Campylobacter spp 430 98 72 IR NA NA NA NA
| Staphylococcus aureus | 6837 15 87 87 87 88 99 15 94 100 97 100
Metbhicillin-resistant Staphylococcus aureus 891 IR 98 IR 94 IR 96 IR 78 79 100 71 IR
| streptococcus pyogenes 603 100 100 100 | 97/ 100] [ 100 10d 98 | IR 100 100 100
Group B strep 521 100 100 100 83 100 100 84 IR 100 100 100
Streptococcus pneumoniae - meningitis breakpoint 127 80 100
Streptococcus pneumoniae - noninvasive breakpoint 127 96 81 82 9% 77 100
Urine isolates
Escherichia coli from urinary sources 3284 46 77 95 95 87 72 88 98 IR 73 97 91 8 100 91 IR
Klebsiella spp from urine 408 IR 8 95 76 86 84 9 83 IR 84 98 84 90 80 IR
Bacteraemia
all major pathogens associated with sepsis 710 42 78 81 75 91 99 89 75 92 96 84
GNB 488 31 68 72 84 87 100 83 84 85 92 76
GPC major pathogens 343 57 92 92 89 55 77 81 90 97 86 96 96 92
Escherichia coli 306 49 78 76 89 72 92 93 95 89 998 91 IR IR 9 96 96 093
Klebsiella spp 37 IR 97 87 95 97 97 100 97 100 100 95 IR IR 97 97 97 95
Staphylococcus aureus 95 23 90 90 98 93 90 100 23 100 NR NR 93 98 100 97 100 90
Coagulase -ve staphylococci 160 33 33 79 47 33 86 9 86 71 100 9 63 8 9 9 63

* one patient with CRE

Notes:

The testing results do not necessarily relate to treatment choice. For example gentamicin has activity against S. aureus, but it
is not regarded as front line therapy.

Campylobacter and pneumococcal numbers include community and hospital isolates

There were only 2 episodes where S. pneumoniae was cultured from CSF: the numbers are too small to interpret.

Augmentin and Gentamicin

95
94
96
92
97
90
63
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* Abx options:
— Co-trimoxazole
— Doxycycline
— Clindamycin * Wound swab useful if MRSA detected



Combined WDHB, HVDHB,CCDHB Hospitals Antibiogram 2016

Routinely Reported antibiotics Second line or restricted antibiotics Combinations
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Swabs, sputum
Pseudomonas aeruginosa 424 IR IR IR IR IR IR IR 92 93 94 IR 93 94 92 IR 92 92 92 IR
Haemophilus influenzae 603 72 94 100 71 100 100 100 IR
Klebsiella spp all 650 IR 82 72 79 86 95 99 89 82 92 97 78 R 95 95 95 79
Enterobacter spp 328 IR 0 IR 89 98 98 62 98 99 60 IR IR
Campylobacter spp 430 98 72 IR NA NA NA NA
Staphylococcus aureus 6837 15 87 87 87 _98 88 87 99 15 97 90 94 100 97 100
Methicillin-resistant Staphylococcus aureus 891 IR IR 94 IR B IR 79 100 71 IR
Streptococcus pyogenes 603 100 100 100 97 100 100 100 98 IR 100 100 100
Group B strep 521 100 100 100 83 100 100 84 IR 100 100 100
Streptococcus pneumoniae - menlingitis breakpoint 127 80 100
Streptococcus pneumoniae - nonirf\vasive breakpoint 127 96 81 82 9% 77 100
Urine isolates
Escherichia coli from urinary source 3284 46 77 95 95 87 72 88 98 IR 73 97 91 89 100 91 IR
Klebsiella spp from urine 408 IR 8 95 76 86 84 96 83 IR 84 98 84 90 80 IR
Bacteraemia More common in Maori or Pacific Island
all major pathogens associated™® o o . - - 91 99 89 75 92 96 84
GNB 488 31 68 72 84 87 100 83 84 85 92 76
GPC major pathogens 343 57 92 92 89 55 77 81 90 97 86 96 96 92
Escherichia coli 306 49 78 76 89 72 92 93 95 89 99.8 91 IR IR 9 96 96 093
Klebsiella spp 37 IR 97 87 95 97 97 100 97 100 100 95 IR IR 97 97 97 95
Staphylococcus aureus 95 23 90 90 98 93 90 100 23 100 NR NR 93 98 100 97 100 90
Coagulase -ve staphylococci 160 33 33 79 47 33 86 9 86 71 100 9 63 8 9 9 63

* one patient with CRE

Notes:

The testing results do not necessarily relate to treatment choice. For example gentamicin has activity against S. aureus, but it
is not regarded as front line therapy.

Campylobacter and pneumococcal numbers include community and hospital isolates

There were only 2 episodes where S. pneumoniae was cultured from CSF: the numbers are too small to interpret.

Augmentin and Gentamicin

95
94
96
92
97
90
63



Diabetics

e Staph aureus

* Beta-haemolytic
streptococci

* Anaerobes: T
— Augmentin (good staph/strep cover)
— Metronidazole (no staph/strep cover)



Other Organisms

* Gram negative organisms e.g. Pseudomonas,
Enterobacteriaceae e.g. E.coli, Klebsiella

— Not primary skin/soft tissue pathogens

* Don’t tend to target these organisms with Abx treatment
unless failing + found on culture, or certain situations:

— Burns
— Immunocompromised or debilitated patients

— Other specific situations e.g. wounds sustained in
water, flooding victims, bites etc



A Common Question...
* Swab of wound grows

heavy growth of Y A

. ~ |
Pseudomonas aeruginosa

e What should we treat
with?



Pseudomonas aeruginosa

Opportunistic pathogen
Environmental/aquatic
organism

— Lives everywhere, including
hospital taps

— Spa pool folliculitis

Readily forms biofilm e.g. in
taps

Naturally resistant to many
antibiotics

— Selected out in patients
receiving antibiotics

Unsurprisingly, finds its way
into chronic ulcers/wounds!




Pseudomonas aeruginosa

* Naturally resistant to
many antibiotics

— Presents treatment
difficulties

— Only one option for oral
treatment: ciprofloxacin

 Side effects (FDA Boxed
Warning)

* Resistance develops
easily

EDA SAYS RISKS MAY A
OUTWEIGH BENEFITS FOR | [EDY
LEVAQUIN, CIPRO a

a0

WARNING: SERIOUS ADVERSE REACTIONS INCLUDING TENDINITIS, TENDON
RUPTURE, PERIPHERAL NEUROPATHY, CENTRAL NERVOUS SYSTEM EFFECTS AND
EXACERBATION OF MYASTHENIA GRAVIS

¢ Fluoroquinolones, including CIPRO¥, have been associated with disabling and potentially
irreversible serious adverse reactions that have occurred together fsee Warnings and
Precautions (5.1)] including:

o Tendinitis and tendon rupture fsee Warnings and Precautions (5.2)]
o Peripheral neuropathy fsee Warnings and Precantions (5.3)f
o Central nervous system effects fsee Warnings and Precauntions (5.4))

* Discontinue CIPRO immediately and avoid the use of fluoroquinolones, including CIPRO, in
patients who expericnce any of these serious adverse reactions fsee Warnings and Precautions
(5.1)]. Fluoroquinolones, including CIPRO, may exacerbate muscle weakness in patients with
myasthenia gravis. Avoid CIPRO in patients with known history of myasthenia gravis fsee
Warnings and Precautions (5.5)].

* Because Muoroquinolones, including CIPRO, have been associated with serious adverse
reactions fsee Warnings and Precautions (5.1-5.15)], reserve CIPRO for use in patients who
have no alternative treatment options for the following indications:

o Acute exacerbation of chronic bronchitis fsee Indications and Usage (1.10)}
o Acute uncomplicated cystitis fsee Indications and Usage (1.11)]
o Acute sinusitis fsee Indications and Usage (1.12)f




A Common Question...
* Swab of wound grows

heavy growth of Y A

. ~ |
Pseudomonas aeruginosa

e What should we treat
with?



BIOFILMS



Bulk Water Flow 1

° 4, 20

Maturation

_Detachment

BIPE

WATER COLUMN
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 Complex community of bacteria bound in matrix
— Protects them from environmental and other stresses
— Interact in complex ways, bugs behave very differently in biofilm

* Biofilm bacteria 50-1000x more tolerant to ABx:
— Abx can’t penetrate the matrix very well
— Bugs share resistance enzymes and genes
— Bacteria less metabolically active
— Adverse conditions e.g. low pH

— Lab susceptibility testing designed for planktonic bacteria, NOT
biofilms



Z///////////////////////////////

1997, Center for Biofilm Engineering at Montana State University

* Antibiotics not effective at eradicating biofilms

— Poor blood supply in chronic wounds (Abx don’t get in)
— Also more likely to generate resistance

* Need to physically remove the biofilm

— Debridement/wound care



ANTIBIOTIC RESISTANCE &
STEWARDSHIP



THE NEW ZEALAND -
MEDICAL JOURNAL JINZMA

) .o ew Zealand Medical Associatio
Journal of the New Zealand Medical Association R R B

Rising antimicrobial resistance: a strong reason to reduce
excessive antimicrobial consumption in New Zealand

Mark G Thomas, Alesha J Smith, Murray Tilyard



Figure 3. Annual per capita consumption of antimicrobials, by community-based
patients in New Zealand, measured in DDDs/1000 population/day, between 2005
and 2012
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Figure 4. Annual per capita consumption of antimicrobials by community-based
patients, in various European countries " and in New Zealand, during 2010,
measured in DDDs/1000 population/day
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Percent resistant to ciprofloxacin
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CARBAPENEM-RESISTANT

» ENTEROBAGTERIAGEAE

DRUG-RESISTANT
INFECTIONS DEATHS
PER YEAR
Y
:1,900 B2 14002
PP, [ .'.'. y Lo

THREAT LEVEL T :
URGENT @ @ e 9 \4 GRE HAVE BECOME RESISTANT TO ALL
Lo i OR NEARLY ALL AVAILABLE ANTIBIOTICS

Ton.

Antimicrobial resistance

United Nations high-level meeting on
antimicrobial resistance

Antimicrobial resistance summit to shape the international
agenda

Date: 21 September 2016



% of MSRA resistant isolates (resistance)

Topical Antibiotics

60 Fusidic acid dispensings 250 000
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Mupirocin resistance
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* NZ has very high fusidic acid resistance
— BPAC guidelines suggesting use

* Gene for fusidic acid resistance carried with gene
for common NZ MRSA clone (AK3)

http://www.bpac.org.nz/2017/topical-antibiotics-1.aspx



Topical Antimicrobials

* Topical antibiotics not
recommended in
general (esp. if also
available systemically)

* Preference for other
antimicrobial/antisepti
c agents if required to
reduce colonisation
— Less likely to drive

resistance to useful
antibiotics

(o]
o

M Fusidic acid MRSA resistance to fusidic acid
200000 —

: ! ! H I I I
0 0

2008 2009 2011 2012 2013
Year

I (o)
o (=]

Number of community-dispensed prescriptions
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http://www.bpac.org.nz/BPJ/2014/October/topical-antibiotics.aspx

300000 — 1 100 %

MRSA resistance rates



How Can We Help?

e Good wound care to decrease the risk of
infection

e Good clinical assessment of whether wounds
infected

— Don’t give antibiotics for colonisation!

* Avoid topical antibiotics — use of topical
antiseptics/antimicrobials if required



How Can We Help?

* Don’t send samples for micro unless there is
clinical evidence of infection

— Sampling is often the first step along the path to
an antibiotic prescription

— We know we will grow bugs — someone will want
to treat them if we show this on a lab report

* Appropriate, timely narrow spectrum Abx
treatment for most, if clinical infection



CASES



Case 1.

70 year old lady
Doing some gardening
Rusty nail puncture wound to ankle

Saw GP — tetanus, sutured, dressings
— Healed up

But, 3 weeks later developed swelling and
redness at site...



Case 1.

* Treated with flucloxacillin, ongoing swelling

* Referred to orthopaedics

— Local fluctuance, concern for abscess

— Underwent MRI...






Case 1.

 Underwent operative debridement
 Wound slow to heal -> Vac

* Ongoing issues, not healing

* Flucloxacillin -> Augmentin -> Co-trimoxazole

Results
Tissue Culture
Tizszue

Site Eight ankle

Gram 3tain
Small number of Gram positive cocci

Culture

Heavy growth of Staphyvlococcus epidermidis
Flucloxacillin Eesistant
Erythromycin Susceptible
Doxycycline Beaistant

Co-trimoxazole Susceptible
Fusidic Acid Eeazistant






Case 1.

e What do we do?

e CallID!

* Given her mechanism of injury, suggested
tissue biopsy for mycobacterial and fungal
culture...



Results

Mycobacteriology
Mycocbacterioclogy
apecimen Tisaue
Site Bight Leg Wound
Microacopy Mo AFEB 3een
Culture

GFrowth of Hy:&bacterium abacessus

Co-trimcxazcle
Ciprofloxacin
Clarithromycin
Imipenem
Linezolid
Minccycline
Moxifloxacin
Amikacin
Tobramycin
Cefoxitin
Tetracycline

In wvitroc results may not correlate with clinical cutcomes.

with caution.

Jigned ocut by Dr Tim Blackmore

Besistant
Intermediate
Beaistant
Suaceptible
Susceptible
Beaistant
Intermediate
Susceptible
Fesistant
Suaceptible
Feaistant

Interpret



Case 1.

* Mycobacterium abscessus

* A ‘non-tuberculous’ mycobacteria

— Lives in the environment, on decaying vegetable
matter, in water etc

— Resistant to many antibiotics
— Suspect if inoculation injury

* Treated with six months of clarithromycin +
moxifloxacin






Case 2.



=l History and Examination

PC: Abscess left medial ankle

HPC:

swimming in Tokoloa last week. Scraped foot and ankle against coral.
abraisions to medial maleolus.

Became enythematous and painful over the week
Given fluclox by the nurse 2 days ago

Since then pain has persisted, swelling has increased
Fevers for last 2 nights

Otherwise well

Mil past medical hx

Mil reg meds

Occassional smoker

Student

OfE:

Red, hot area of fluctuance over left medial maleolus

Very tender to palpation - requiring entonox

Expressed by ED staff and swab sent for culture- 8ml pus expressed

Able to dorsiflex and plantarflex ankle without pain. ROM restricted by swelling

Kray: Soft tissue swelling
Mo evidence of osteomyelitis, Mo foreign body






Case 2.

 What’s the bug?

* The clue is that he sustained his injury in
Tokelau...



Results
Pus Swab
EMFHNDED REPORT. . .icivicnnnnsnnnnana
These results replace those previcusly issued under the same labk number.

Pus awab
Source Superficial
Jite Ebsceas

Gram stain
Moderate number of leucoccytes
Ho crganisms seen

Culture
Scanty growth of Corynebacterium diphtheriae
Eryvthromycin Susceptible

Supplementary report: Identificaticon confirmed as Corynebacterium
diphtheriae war gravis toxigenic atrain by ESE

M.I.C.

Organism: Corvnebacterium diphtheriae

Antibictic: Vancomycin M.I.C.
Interpretaticn: Susceptible

Organism: Corvnebacterium diphtheriae

Antibiotic: Clindamycin M.I.
Interpretation: Susceptible

0.75 ug/ml

M
Il

0.25 ug/ml

Jigned ocut by Dr Michelle Balm

M.I.C.

Organism: Corvyvnebacterium diphtheriae

Antibictic: Penicillin M.I.C. 0.25 ug/ml
Interpretaticn: Susceptible



Diphtheria

* Corynebacterium diphtheriae
— Respiratory/pharyngeal
— Cutaneous

— Caused by toxigenic strains
e Cardiac and neurotoxicity

* Very rare in developed countries due to
vaccination
 We see it not uncommonly in our lab

— Mostly non toxigenic strains
— Association with travel to Pacific Islands
— Traditional tatooing




Case 3.

 Travelled to Thailand

* Spent lots of time walking barefoot on
beaches

* A week after returning, developed this...



i
N, X
;‘ Y .‘\
| ¥
. -
i \
L A
/ X
‘ ™
! [
)
, ‘
. ‘
]
- » A
.ll \l
i
! : ! .
b
' ‘ ; .
5 A |
AT \
| 4
/




Case 3.

e Whatis it?



Cutaneous Larva Migrans

BAFES-HEALTHIER: FEGPLE™

Rhabditiform larva

develops into
fitariform larva
in the environment
Rhabditiform larva
hatches

Adults in small intestine

A\ = nfective Stage
A\ = Diagnostic Stage

\A




Take Home Messages

All wounds have bugs in them whether they’re infected or
not — they will grow if sample is taken!

We should only take samples if there is clinical evidence of
infection

— They don’t tell us if treatment is required or not, but act as a
guide to what the best antibiotic might be

Pus or tissue is much better than a swab

Antibiotics don’t work against biofilms — need physical
removal

Staph aureus and beta-haemolytic streptococci are the
most important bugs

— We try not to treat Pseudomonas and other gram negatives
with antibiotics if possible



Thanks for your attention

maxim.bloomfield@ccdhb.org.nz



