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Background - The microbiology laboratory can be perceived as a service provider rather than an integral part of
the healthcare team.

Objectives — The aim of this review is to discuss the current challenges of providing a state-of-the-art diagnostic
veterinary microbiology service including the identification (ID) and antimicrobial susceptibility testing (AST) of key
pathogens in veterinary dermatology.

Methods - The Study Group for Veterinary Microbiology (ESGVM) of the European Society of Clinical Microbiol-
ogy and Infectious Diseases (ESCMID) identified scientific, technological, educational and regulatory issues
impacting the predictive value of AST and the quality of the service offered by microbiology laboratories.

Results - The advent of mass spectrometry has significantly reduced the time required for ID of key pathogens
such as Staphylococcus pseudintermedius. However, the tumaround time for validated AST methods has
remained unchanged for many years. Beyond scientific and technological constraints, AST methods are not har-
monized and clinical breakpoints for some antimicrobial drugs are either missing or inadequate. Small laborato-
ries, including inclinic laboratories, are usually not adequately equipped to run up-to-date clinical microbiologic
diagnostic tests.

Conclusions and clinical importance - ESGVM recommends the use of laboratories employing mass spec-
trometry for ID and broth micro-dilution for AST, and offering assistance by expert microbiologists on pre- and
post-analytical issues. Setting general standards for veterinary clinical microbiology, promoting antimicrobial stew-
ardship, and the development of new, validated and rapid diagnostic methods, especially for AST, are among the
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Introduction

In veterinary medicine, the microbiology laboratory is per-
ceived as a service provider rather than an integral part of
the healthcare team, resulting in limited interaction
between microbiologists and clinicians. This differs from
human medicine, where microbiologists interact with
infectious disease specialists to provide advice on antimi-
crobial therapy, infection control, antimicrobial steward-
ship practices, antimicrobial resistance trends and
compliance with antimicrobial guidelines. The use of
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State-of-the-art methodologies

Microbe identification

Classic culture-based methods have been the mainstay of
clinical microbiology for the past century. Automated sys-
tems are being implemented, but to date most of these
technologies rely on pure culture of the micro-organism.
Identification (ID) of the micro-organism is an important
prerequisite before AST to distinguish between poten-
tially pathogenic micro-organisms and possible contami-
nants from the commensal microbiota on nonsterile body
sites. Microbial ID has traditionally been performed by
testing biochemical properties of the micro-organism. A
step forward was achieved with the development of stan-
dardized commercial test systems (e.g. API® or raplD™),
which have gradually replaced the use of in-house tube
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tems are being implemented, but to date most of these
technologies rely on pure culture of the micro-organism.
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State-of-the-art methodologies

Microbe identification

Classic culture-based methods have been the mainstay of
clinical microbiology for the past century. Automated sys-
tems are being implemented, but to date most of these
technologies rely on pure culture of the micro-organism.
Identification (ID) of the micro-organism is an important
prerequisite before AST to distinguish between poten-
tially pathogenic micro-organisms and possible contami-
nants from the commensal microbiota on nonsterile body
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0 diagndstico rapido de patégenos é crucial para a terapéutica
adequada. 0 método classico de cultura é preciso e sensivel, mas
demorado; novos métodos permitem um diagndstico muito mais
rapido, que pode ser tao precoce como 15 minutos apés obter um
material enriquecido. Em uma hemocultura, por exemplo, é possivel
saber o agente etioldgico nesse prazo, assim que a cultura se
mostrar positiva. Esse novo método é o MALDI-TOF, uma aplicagéo
da espectrometria de massa & microbiologia: 0 material é colocado
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patogénicos tem sido realizada classicamente por mé-
todos que envolvem cultura e, depois, testes fenotipicos
explorando as diferengas metabdlicas que existem entre
as virias espécies.

Culturas sao métodos extremamente poderosos de
recuperacao de patégenos: teoricamente, um unico pa-
tégeno vidvel em meio adequado se multiplica em es-
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Simple sample preparation protocols

Low consumable costs

Easy to handle hardware and software
NEW: D-MASS-Library - Database for Dairy
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Antimicrobial susceptibility testing
Broth micro-dilution and disk diffusion are the most

Diagnostic microbiology in veterinary dermatology:
widely used methods for AST. Broth micro-dilution is the present and future
gold standard method for AST and the only method for Luca Guardabassi*, Peter Damborgt, Ivonne Stamm¢, Peter A. Kopp?, Els M. Broens$ and
. & . .- Pierre-Louis Toutainy], the ESCMID Study Group for Veterinary Microbiology
Q 0\‘2’ which an internationally accepted ISO standard exists
. (ISO 20776-1, 2006).° The principle of this method is

<=>/[?@?AB>C
!"#$%&l"(")*o/d','#.l&% /"0(1*%'+

-&"1#%

Solucho istoque ml-lcll em série et - ;
o ~  em = ~
>:—07“!-o"’:¢—o-‘-o—1-."! =
1:10 | l \
</ < v v &
Cultura de -
18 horas
y 5660 O0f
! 18388
pordoy 65000
00000
o — il C0000
|08 50000
00000
Salins 0,89%
2334366778'(,+8(0$918:$6:"313%+.,62..:&'+6 I>=@?AD-EFGH

BAN>J-<O@BACAL?>J
|@=-+,-3+,4%-$+.’ 1.'&"3%0!J

KLI-J+M(+:#".,+:3%

T
"| ﬁ . fon Detector - e fon Detector -. ol
V "9‘, T ¥ ‘mo '/ 4
@ voum — Enter TOF Mass Analyzer
Mazch Mamatcn ® rron & D) ®
! BT :
Akl p @ owew Tontzod Fralehs, Iontzod Pralehs : S
mO ™ imme mO LT 0= I
Ty e 0
1 i o |
Mass Analyzer ——  Mass Analyzer y
Match Mimaicn = R
The table below shows the correlation between fluorescence signals and saquences in the ol
sample B9
A substantiol incroase in... Indicates... Laser Boan L~ Lazer Boan e I |27
| VIC* aye muorescence anty Homazygosty for atele 1 ample o \ =
AN torvsconchonly | Homonyeiy b iz fonzation loization i
Both fuorescence sgnals Haterazygosty for atisle 1 and Chamber l GChnmlm A{,L;:_u .'/l /
Ao 2 TomPln —=<=77 | TammPles ——=" 37 P re——

—41"13P " 43 Q+3.#3.,. 1+ &+-+14+#3$%-+13+:8"€%-ROJQCS




Point-of-Care testing

Method: Mini culture tray

Point-of-Care (PoC) tests are diagnostic tests that can be Specifically designed for the veterinary practitioner,

performed with the patient, therefore reducing turnaround Analysis: 7 bacteria: Speed Biogram '™ can be used for simultaneous
time. The tests are based on different technologies, pre- :;C:ﬂllilt:_ﬁl\m:?‘ and antiblotic sensitivity
Q\‘b dominantly immunochromatography, agglutination assays Staphylococcus E. Coli D LC R s
0.’1’ and real-time PCR.? A rapid immunoassay for PoC detec- Strg;::c;gg«s:cus Enterobacteriaceae Speed Biogram ™™ provides an antiblogram directly
Qv tion of urinary tract infection in dogs (RapidBac™ Vet; Pseudomonas Malassezia from the sample, thus simulating natural conditions.
?gt't/p;/ty ) narapidp?CYEL(EB 8%) ?as_ d a ufhgth sinsli_ﬁ\_'it\g When results are emonstrated to the owner, Speed
Y a specanici * or igentuncation of ciinica 2
baot sk 26 P X Y = . 15 antibiotic molecules Biogram '™ can be used to enhance the diagnosis and
enuria.”” A limited number of commercial PoC tests Improve owner's compliance to the antibiotic
oz : treatment.
Amoxicillin ~ Marbofloxacin
Amoxicillin Spiraycin
+ Clavulanic  Clindamycin
acid Neomycin

Cefalexin Gentamicin
‘ Ceftiofur Sulfonamide
Doxycydine +
Flumiquine  Trimetroprim
e, Enrofioxacin  Fusidic acid
X2 end Bog Polymixin B

——— Sample: Any skin, urinary, or auricular sample
Preparation:3 minutes

Reading: Antibiogram: 24 h, Identification: 48 h

Storage: 16 months between 2°C and 8°C

Presentation: 5 tests

Reliability: Compared with the reference method, culture on

Mueller-Hinton medium
Index of concordance: 94%

Detection threshold: 10* CFU/mi (1)
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Bacterial species relevant for common disease conditions
in veterinary dermatology are listed in Table 1. Staphylo-
cocci are the most frequent bactenal pathogens associ-
ated with skin and soft tissue infections. Historically,

% Pathogen identification
Q g
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Pinna

Auricular
cartilage

Temporalis
muscle
Hammer, stirrup, anvil
(amplifies vibrations)

Horizontal
canal Cochlea

(balance)

Auditory
tube

Ear Drum Middle ear Tympanic

cavity bulla
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Otitis controversies

C. Griffin (Chairperson) and J. Aniya (Secretary)

Asimal Dermatology Clinic, San Diega, CA, USA

Craig Griffin (USA) walcomed participants and discussed
the interactive nature of the workshop. The audience
would have the opportunity to vote and answer questions
through a live poll. Some questions would be asked to

75

grew Staphylococcus pseudintermedius in both samples
and both had different strains. The high ocaurrence of dif-
ferent culture results and sanstivities raised the question
of whether a culture was a cost-effective test

Another study evaluated the treatment of Pseudomo-
nas otitis based on empincal antibiotic selection versus
culture and sensitivity” Twenty cases of Pseudomaonas
otitis were cultured and empirical antibiotic treatment
was started while awaiting culture results. Of those 20
cases cultured, seven out of 20 cultures grew pure Psew
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FORREST, LJ; KORTZ,G. Advanced imaging
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OIITE MfDIA

I"H$9%6&""%()$*






-+

* 4

0

"$%&

IS

2016/01/09 03:30:37




- +$

*4

0

#13"$%&




"#1$"$%&'() *+,-.+$










16/01/09 03:47:45



+.-1/10-'

"HSY68. () ++

"H$%& ()!*




InPractice

Otitis externa
in dogs

An In Practice supplement
sponsored by

IDENTIFYING PATHOGENS

Pathogens in otitis externa:

diagnostic techniques to
identify secondary causes of

ear disease

Stephen Shaw

This article describes the diagnostic techniques needed in the approach
to otitis externa in the dog with particular emphasis on the correct
identification of microbes causing secondary and perpetuating features
of the disease. The common organisms are described, along with the
numbers and features that determine whether treatment is necessary,
with the emphasis on the correct use of the microscope and cytological

interpretation.

EAR disease nearly always becomes
complicated by bacterial and yeast secondary
infection, to the point that we often simplify
our approach to ofitis by ignoring the
predisposing, primary and perpetuating
factors until we encounter treatment failure
or disease recurrence. Secondary bacterial
and Malasseziainfections have marked effects
on the ear, causing increased inflammation
resulting in pruritus and pain and inciting
hypersensitivity. Chronic infections play a
key role in causing irrevocable changes that

EEIRANES S A R LT I G LY P U S S

organisms are described, particularly
Staphylococcus pseudintermedius, and other
cocci as well as rods. These bacteria serve
similar roles to those on skin more generally,
occupying environmental niches that would
otherwise be suitable for pathological
bacterial growth and acting on lipids to
produce free fatty acids, which help create
an antimicrobial environment. Ear cerumen
contains immunoglobulins (IgA, IgG and IgM]
and it is likely that these are accompanied by
a wide variety of other substances deleterious
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mechanisms by providing a ‘corweyor belt’
for wax and pathogens to the external meatus
(Tabacca and others 2011).

In early ear inflammation there is an
increase in ceruminous secretions that are
more watery, which may help control bacterial
proliferation. Later on in the disease process,
hype rplasia of both sebaceous and ceruminous
glands is less helpful and the movement of
cerumen along the canal is reduced. Such
hyperplasia is particularly seen in cocker
spaniels [Angus and others 2002]. Stenosis,
accompanied by fibrosis and papular to nodular
hyperplasia of the walls of the canal, allows
further microbial growth that perpetuates
disease [Huang and others 2009].

Failure of the normal balance between
host and commensal organisms means that
normal bacteria, such as S pseudintermedius,
increase in numbers - in atopic dermatitis
there is significantly higher carriage in the
ears (Bannoehr and Guardabassi 2012), There
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Aetiology of canine otitis externa: a retrospective

study of 100 cases
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What is known about the topic of this paper

« Canine otitis externa is very common in everyday
clinical practice.

« Canine otitis externa has many causes that are
classified into predisposing, primary, secondary and
perpetuating.

« Treatment of canine otitis externa must target all

common primary causative factors; no primary factor
could be incriminated in 32 cases and more than one
was found in three dogs. Malassezia spp. (66/100
dogs), cocci (38/100) and rods (22/100) were the
secondary causative factors, while ear canal stenosis
(38/100) and tympanic membrane perforation-otitis
media (25/100) were the most important perpetuating
factors. Atopic dermatitis and adverse food reactions-
associated OE was more common in females and dogs
with a history of pruritic skin disease, while grass
awn-induced OE occurred in cocker spaniels and
acute cases. Tympanic membrane perforation was
less frequent in atopic dermatitis and adverse food
reactions-associated OE, but more common when
otoscopic and ear canal cytological examination revealed
the presence of grass awns and rods, respectively.
Finally, cocci overgrowth was positively associated
with ear canal stenosis.
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MANAGING THE DISEASE

Successful management of otitis externa

Tim Muttall

Otitis 13 0@ the MOSt COMIMON Probiems soen m doge. MoRt ACME Cases
3 bo marnaged with topecal polyvalent s preparations. However, thuse
cases frequenily evolve it chronic o recurrent otitis that ts reuch harder
4 infarrureation will kead 1o chronic
nicrobaa reststance that ke
management much more challenging. Diagnasts and managemert of the
undertytng triggers 1o the otites is crucial. but ciricians must also understand

Otitis controversies

C. Griffin (Chairperson) and J. Aniya (Secretary)

Animal Desratology Cinic, San Disgo, CA, USA

Craig Griffin (USA and

the nature of the The aud
would have the opportunity to vote and answer questions
through a live poll. Some questons would be asked to
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7.5

grew Staphylococcus pseudntermedius in both samples
and both had different strains. The high occurrence of dif-
ferent culture results and sensitivities raised the question
of whether a culture was a cost-effective test

Another study Il d the of Pseud

nas otitis based on empincal antityotic selection versus
cuture and sensitivity.? Twenty cases of Pseudomanas
otitis were cultured and empincal antibiotic treatment
was stented while awaiting culture results. Of those 20
cases cultured, seven out of 20 cultures grew pwe Pseu-
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Danny W. Scott; Williem H. Miller, and Craig E. Griffin: Miller and Kirk Os Small Animal Dermatology,
Saunders, 6 ed, 2000

Koneman, et al, 2006
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MULTIRRESISTaeNCIA BACTERIANA IN VITRO DE OTITE EXTERNA DE
CIES

SOUSA, A. B.; CASSEB, L. M. N.; VIEIRA, C.M. A.; MOREIRA, V.M.T.S.; CASSEB, A. R. CONBRAVET,
2008

Tabela 1: EspZcies bacterianas e feengicas isoladas em amostras de
secres«0 auricular de ouvido externo de c<es otopatas

Microrganismos N Percentual
Cocos Gram positivos

Streptococcus spp 10 12.20%
Staphylococcus spp 31 37.80%
Total 41 50.00%
Bacilos Gram positivos

Bacillus spp 06 7.32%
Total 06 7.32%
EnterobactZrias

Klebisiella spp 01 1.22%
Proteus spp 09 10.98%
Esherichia coli 03 3.66%
Total 13 15.85%
Bacilos Gram negativos n<o fermentadores

N<o identificados 08 9.76%
Pseudomonas aeruginosa 14 17.07%
Total 22 26.83%

Total de bactZrias 82 86.32%



MULTIRRESISTeeNCIA BACTERIANA IN VITRO DE OTITE EXTERNA DE
CIES

SOUSA, A. B.; CASSEB, L. M. N.; VIEIRA, C.M. A.; MOREIRA, V.M.T.S.; CASSEB, A. R. CONBRAVET,
2008

Tabela 1: EspZcies bacterianas e foengicas isoladas em amostras de
secree«<0 auricular de ouvido externo de c<es otopatas

Microrganismos N Percentual
Leveduras

Candida albicans 2 15.38%
Malassezzia pachydermatis 11 84.62%
Total de leveduras 13 13.68%
Total geral 95 100.00%

N: corresponde ao ncemero de vezes que o microrganismo foi isolado (p<0.01)



MULTIRRESISTeeNCIA BACTERIANA IN VITRO DE OTITE EXTERNA DE
CIES

SOUSA, A. B.; CASSEB, L. M. N.; VIEIRA, C.M. A;; MOREIRA, V.M.T.S.; CASSEB, A. R. CONBRAVET,
2008

¥ gentamicina, norfloxacina, enrofloxacina, amicacina e
estreptomicina podem ser utilizados no tratamento das otites
externas de c<es eficiencia de 47.22% a 69.44%

¥Staphylococcus sppsusceptibilidade de 90 b 100% -
aminoglicos’deos
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Danny W. Scott; Williem H. Miller, and Craig E. Griffin: Miller and
KirkOs Small Animal Dermatology, Saunders, 6 ed, 2000



Cultivo para o diagn—stico em otite
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