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Abstract: Sackground: Microbial kerastis is an infectious disase of the cornes chasacerised by Bflimmation asd is
comsidend an cphthalmic emepancy Taquirag immesate atestion. While 1 variery of pathopenic microbes 1motiand
With MECrobial kentitis Bave bien identdnd, § COMPrEbnIvE MVieT Idmulving B GIVertY Of apeCies has a0t bees
completed.

Methodz: A warth of perceviesed publications mcluding Case feports 463 feMAE UCl (POrting MEI0OMgARIMY
implicated in keratitis was conducesd, Search engin incloding PubMed, Scopus and Wab of Science wah years ranging
fom 19502012 were md

Reculrr: 232 different spacies from 142 geawrs, representing 50 familins were found to be implicarsd in microbial keratits
Fungi exhibited the largass diversity with 144 spacies from 02 pemens. I comparisen, 77 spacins of bacuia from 42
geoers, 12 specinn of protezon om 4 geotra 10d 4 types of virue were idenciied a1 the infectious agens. A comparison
of thaz astidlogies shows eponsof similarities Berveen prasa.
Conciuzions: The Giversey of microbial spacits Emplicaed in knraitis Ras 5ot previously been fepomid asd i
considendly greaver chan vuggeated by incidence sadies. Efective reaumest is heavily reBant vpos correct idencifation
of it responsitie micorganisms. Species idantification, e ritk facton aMOciated with, 408 pRAOpmesis of microbial
Ereatitis will allow the Shvalopment of improved tarapies. TRis EVIEW Provishs & sesouece for cliniciens 1nd resbarehens
© 1ssise in identification @ readity souece eatment information
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MICROBIAL KERATITIS

— Sight threatening
— Elderly
— 10% loss eye
— 40% loss vision
— Children

— Amblyopia
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TREATMENT STRATEGIES
Simplified initial management of keratitis

¢ Corneal scrape & culture

* Document baseline indices
* Choose antimicrobial

¢ Initiate sterilisation phase

* Modify antimicrobial

* Determine end point
https://vimeo.com/184614216

‘The University of Sydney Ngo J, Khoo P, Watson S. Curr Eye Research.2019  Page 4

Corneal scrape

. Arrange 7 bladies/ drop, acanthamosba and viral swabs,

gloves and mask
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Inoculate the plates with cross-hatched strecks

BB #ioce el onside of agar piate
[ ioce scmpie o Sabouraud's agar siope
BN st bioce,
BEB ispose of blade/needi after sample collecton

Ngo J, Khoo P, Watson S. Curr Eye Research.2019

Swab piforralion) Samaravickrama C, Li Y-C, Carnt N, Willox M, Dutta D, Watson .
Pack specimens in bag to be ready for the laboratory BMJ Open Ophthalmology, 2017

le thoroughly in cooked meat medium

Document baseline indices

1. Thinning

N

. Epithelial defect

w

. Epithelial infiltrate

4. Hypopyon
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Simpli ial management of keratitis Keratitis isolates: Sydney 2012 - 2016
e Choose antimicrobial oy P § 1051 eyes: 66% positive culture rate
CoNS 59% (407)
* Monotherapy with quinolones 4% 0 mgram + Staph aureus 16%
MRSA 2%
+ Consider dual therapy o Artlcrobl eeance & gram - Corynebacterium 6% (38)
:’_::_’j;':"w Strept pneumonicie 4% (29)
fungi Psuedomonas aeruginosa  55% (110)
[’i‘ g:‘:ﬂfn [ ]
The Unvrsy of Sydy Page 7 The Untvery of Sycney Cabrera-Aguas M, Khoo P, George CRR, Lahra MM, Watson S. Clin Exp Ophthaimol 2019
Ciprofloxacin
KARSP: 2017-2018 Gentamicin or
& Ofloxacin
Cefalotin

L3

46% (173/376) e =
onAx FoaTvES k| amwnEeanvES
Coagulase-negative staphylococci 3

20%

C I
e L
resistant to cefalotin

INCREASING
Resistance of MRSA to
ciprofloxacin and gentami

The University of Sydney

Fortified antibiotics vs Fluoroquinolones

— Chemical conjunctivitis
— Ocular discomfort increased risk up to 78%

— 2 Delayed epithelialisation

The University of Sydney McDonald EM, Ram FS, Patel DV, McGhee CN. Br J Ophthalmol. 2014
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AAO Bacterial keratitis: Preferred Practice Pattern Simplified initial management of kerati

— Most community acquired infection resolves with empiric Rx * Initiate sterilisation phase

— Scrape [] | .

* Hourly for two days day only or
— Infiltrate >2 mm urly W Y y only ’/‘

— History of corneal surgery day and night for severe ulcers

— Atypical features * Continue hourly for three days

— Cycloplegia after assessment

— Decrease pain
v
— Inhibit synechia for substantial AC inflammation 3 ,;1 ‘ 5
-
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Simplified initial management of keratitis Simplified initial management of keratitis

* Modify antimicrobial * Determine end point (sterilisation usual by 5 days):

« Review at 48 hours * Improvement at 5 days

Enter healing phase
« Alter if culture & sensitivity results suggest
* Deterioration at 5 days
primary therapy inappropriate
Exclude compliance failure

Reassess microbiology

Enter algorithm for progression

The Uriversity of Sydney Page 15 The Universty of Sydney Page 16

Progressive keratitis Corneal biopsy

1. Trephination
— Skin biopsy punch 3 -5 mm |
— Depth 0.2 to 0.3 mm
— Remove large portion of lesion

1. Ensure adequate therapy
2. Establish microbiological diagnosis

¢ Cultures & stains for rare causes Avoid visual axi
- vold visual axis

* Biopsy to obtain larger sample
2. Free lamellar dissection with knife

3. Eliminate toxicit
Y — Knife to outline area and shape to depth

4. Treat host response

3. Posterior biopsy

The Uriversity of Sydney Page 17 The Universty of Sydney Page 18
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Posterior corneal biopsy

The University of Sydney Page 19

Strategies for managing progressive keratitis

Causes
* Acanthamoeba
* Fungi
* Herpes simplex
* Mycobacteria
* Anaerobes
* Nocardia

*  Microsporidia

The University of Sydney Page 21

Fungal keratitis: Treatment recommendations

— Avoid steroids if fungus is suspected

— Make an early diagnosis LATE m

— Confocal microscope

- PCR EARLY m’@\t

— Topical natamycin: empiric therapy

— commercial availability and association — Onset o
with better clinical outcomes in filamentary fungal keratitis 3 visual outco m 4
— Topical and/or oral voriconazole — Complications -
— 2fusarium keratitis —Mring and vascularizw
ecurrences (3) and late-onset scleritis

‘The University of Sydney Prajna NV, Krishnan T, Mascarenhas J, et al. MUT trial. JAMA Ophthalmol. 2013;131(4):422-429
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k5 Using steroids at AK diagnosis (see Box 111}

ys: 6x daily 7 days; 4x daily therealter: CONTINUE topical sterolds WITH oral NSAIDS for

Ei: TAGNOSIS [ntensive 19 Day topical drop protocol for initial treatment and relapses:16x daily 5 days;
Bx daily 7 doy

ANTI-INFLAMMATORY
INES
te:

IMPROVEMENT
or STABLE (reducing
cornea, limbal and scieral
inflammation and/orhealing
corneal defect and/or
improving symptoms Anti-

STEROIDS: Maintain the itial prot
- FOR PATIENTS WHO ARE STABLE "
1My at

y time after
- FOR PATIENTS with
s

SCLERITIS UNRESPONSIVE to
topical steroids and NSAIDS

brief management guidel

apy
storted any time ofter day 19

lenses (to manage

contact i
irregulbr astigmatim due
1@ >
improvement inadequate
optical keral

(lamellar or PK) can be
carried out now

Eliminate toxicity

— Aminoglycosides
— Preservatives

— Topical acyclovir
— Antifungals

— Antiacanthamoeba agents

The Universty of Sydney

Treat host response

— Steroids in keratitis controversial
— Benefit:

— decrease inflammation, reduce scarring and stromal melt
— Risk:

— delayed epithelial healing, promote infection

The Universty of Sydney

Page 27

Cochrane review: Steroids vs topical antibiotics alone

— 3 small RCT’s:
— VA, healing times the same

— SCUT: topical prednisolone sodium phosphate 1.0% after a
48-hour course of topical moxifloxacin 0.5%

— 3-month visual acuity, 3-month scar size, rate of perforation the same

The Universty of Sydney Page 28

© Stephanie Watson

Anticollagenases

Sight Gags by Scor Lee, 0.0

— In vivo data

— reduced perforation rate in pseudomonas ulcers
— No high quality human RCTs
— Side-effects

— GIT upset

— Sun-sensitivity

— Skin pigmentation . .
3 “All you do is eat and drink
— Inactivates OCP in front of that TV all day long.

You are such a lazy eye!”

The Universty of Sydney Page 30
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Progressive keratitis

* Glue perforation
¢ Temporary and antibacterial
* Therapeutic or tectonic graft
¢ Fungus:
* wide excision

* topical cyclosporin to avoid steroids

* Acanthamoeba:
* where possible delay keratoplasty until the eye is uninflamed and
medically cured of Acanthamoeba.

Tan J, Li Y-, Foster J, Watson SL. J Clin Exp Ophthalmol. 2015.
Robaei, Carntt, Minassian, Dart. Ophthalmology 2015

The University of Sydney roge st

Special tools MICROBIAL KERATITIS

— PCR and confocal for diagnosis — Most cases respond to simplified initial Rx

— Acanthamoeba — Failure results from

— Filamentous fungi — latrogenic disease

— Precipitating causes untreated

— CXL

— 2 New antimicrobials — Ineffective or misdirected treatment

— Epidemiology and drug choice critical

Chidambaram JD et al. Ophthalmology 2016

The University of Sydney Page 33 The Universty of Sydney
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