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AvuBioavioyh t@v otedexdv tou
Staphylococcus intermedius nov a-
nopovadnkav anéd 53 okvroug pe
nuaedn deppatuda

M.N. Zapidopiyerdkng', A.®. Koutivag',
N. Hu46ng’, 1. Tewpyonovdou’, A. Aeovtibng'

IMEPIAHWH. Xtn pelétn autd ypnotponoiilnkav ouvohikd 53
okvAo1 pe emmodg (n=17) i ev ww PaOet (n=36) PaxmpiSiaxn Sep-
patiuda, n S1dyvwon tng omoiag otnpiynke o poppodoyia twv
pakpookomkdv addoidoewy kai emPefaidOnke pe tnv kuttapo-
doyikd e€éraon. Le kavéva and ta (da autd Sev efyav yopnynOei a-
vuProukd otn S1dpkeia tou tedeutaiou mprv and tn Seryparodnypia
priva. Ané w mddeg e§idpwpa v Seppatkdv addoiwoewy, ap-
Yikd yivétav kahhiépyetla oe arparodyo dyap yia v anopéveon ou
otapuAéKoKKou Kat otn ouvéyela n e§étacn wwv roxnpikdv 1610-
ity y1a v tavtonoinon tou eiboug, kai o éreyyog g evaioln-
olag v otedeywv anévavu ot 12 Stagopeuxd avuProuxd. Kai a-
16 toug 53 okbloug anopovddnke o S. intermedius, n aviekuxé-
na v onofou frav 0% yia mv apoSuxiidivn/kraouvdaviké o&g,
11,3% y1a tv o§axiddivn, 7,5% yia v keadedivn, 5,7% yia tnv
evpogloSaoivn, 32,1% yia v epubpopuxkivn, 11,3% yia tv w-
2o(ivn, 20,8% yia tn Avkopukivn, 18,9% yia tnv khivSapukivn,
32,1% y1a t SoSukukdivn, 5,7% yia v apikacivn, 7,5% yia t
YAwpap@evik6in kat 92,5% yia to ouvéuaopé tpipedonpipng/
ooudgapedo&aléing. Meraly tng avlexuxdntag tou S. inter-
medius ota napanéve avufroukd ka1 g niikiag, g Quinic, wou
@Ulou kat twv ouvinkdv SiaPiwong wwv oxktAwy, tou fdBoug tng
Joipwéng (emmnoldg A ev ww Bdber), tng bnapéng A 6x1 vnokeipe-
vov ardev kai g wydv cvotnpaukig avuProfepaneiag ot S1dp-
Ke1a wou tereutaiou xpbvou, S SiamotwOnke kavévag ouoyeuopdc,

AéEeig eupetnpiaong: Staphylococcus intermedius, oxGog, Paxtn-
p1b1axn Seppatiuda, avuProavroy.
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Antibiotic resistance of Staphylo-
coccus intermedius strains isolated
from 53 natural cases of canine
pyoderma

Saridomichelakis M.N.', Koutinas A.E’,
Heliadis N.?, Georgopoulou 1., Leontides L.*

ABSTRACT. Samples for bacterial cultures on blood agar were
obtained from the skin lesions of 53 dogs demonstrating the typical
clinical and cytological features of superficial (n=17) or deep (n=36)
pyoderma. None of them had received any kind of antimicrobial
therapy within the previous month. The Staphylococcus looking
colonies were recultured on blood and Chapman agar for
staphylococcal species identification and biotyping; All 53 coagulase-
positive staphylococcal isolates were eventually identified as S.
intermedius. The susceptibility for each of these isolates was tested
against 12 different antibiotics with the disc diffusion method.
Resistance rates were found to be 0% for amoxicillin/clavulanate,
11.3% for oxacillin, 7.5% for cefalexin, 5.7% for enrofloxacin,
32.1% for erythromycin, 11.3% for tylosin, 20.8% for lincomycin,
18.9% for clindamycin, 32.1% for doxycycline, 5.7% for amicacin,
7.5% for chloramphenicol and 92.5% for trimethoprim/sulfametho-
xazole. No correlation between the resistance pattern and either the
age, breed, sex, and the animals’ lifestyle, or the depth of skin
infection, the presence or not of underlying diseases and any past
treatment with antibiotics was identified.

Key words: Staphylococcus intermedius, dog, pyoderma, antibiotic
resistance.
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EIXAT'QI'H

S otaguioroxrxriry deouatitda, tov Bewoelital ov-
xvoten depuartondOeia tov orvhov (Ihrke 1987, Mason
1991), to vaevBuvo PBaxrteidio elvoar o Staphylococcus
intermedius, evd) oL Oetirol oty TrTdon S. aureus xau S.
hyicus amopovavovial eguotaotord 1j omdvia (Lloyd zow
ouvv 1996, Holm zouw ouv 1997). H onuaoia tov aovnuxay
OV TNRTAOT] OTAPUAGKORRMV, TTOU OTTOUOVDVOVTOL ALTTG
0pLopEVa TEQLOTATIXRA TTVddOUE depuatitdog, dev Exel Oi-
eurQuLoTel uéyol orjuepa (Noli zow ovv 1995).

Av o yevird vtootpiletan Gt n gvonotnoio tov S.
intermedius ota dudgpopa aviprotrd dev el ovolaotind
petaPpinOet ot dudorera twv televtaiony 20 xodvav (Scott
raw ovv 2001), mpdogateg €pevves £delEav Gt ta oTeELEYN
TTOV ATTOUOVAVOVTOL OTT6 TS TVMELS depuatitdeg oe onv-
Lovug yivovtar ohoéva ra avOextrdtepa (DeBoer 1997,
Pellerin »zow ovv 1997). H avuproavtoyn otov S. inter-
medius eTTUYEVETAL TTEOOJEVTIRA, LECW YOMUOTMUALTL-
ROV UETOPOADY %ol CUVHOWE EXEL TOEOIHE YOQAXTH OO
(Ihrke 1996, Mason 2001). Agv ovufaiver Sumg to idro pe
Toug S. aureus nou S. hyicus, Grov o TBovVOTNTES EUPAVL-
ong avifroovtoyric uéow mhooudinv eivar avEnuéveg
(Lloyd 1995). H av0extxdtra ota didgoga aviplotird
uroet eEdAoU va petadoBel peta&l tmwv dtagpdomv eldav
Tov otauidrorrov (Naidoo wou Lloyd 1984), evd ma-
dAnAa 1 uetddoon ot elvon Suvati amd To orVAo OTOV
avBpwmo, votepa and emwapn (DeSaxe vouw Lloyd 1982,
Hoie »ow Fossum 1989, Harvey xow ovv 1994). To yeyovig
avtd Ba proovoe va gL aQVNTLRY ERITTTOON 0T dNUG-
o vyelo (Lloyd zow ovv 1996).

Emedn om ydoa pag yivetor ahéyLom) xoion tov &-
VHERQUIEV(MV KO U] EYHEXQLUEVIV AVTLBLOTIREIV YLOL TO OXU-
Lo otV TEAEN, 0 PaorSc 0%OTES TS neAETnS NTaw 1 Ouat-
TLOTWON TVYSV AVOERTIRGTNTAS TOU 1) TWV OTAPUAORORRWY
amévavtL o€ dLApoEa AVTLRLOTLXRA TTOV XONOLUOTOLOVVTAL
ovyvd. (apoEurhhivn/zhafoviavivd oEU, nepaleEiv, ev-
o@AoEaTivY), »Mvdapuxrivn, toueBompiun/covigpapedo-
EaloAn),  omdvia (oEamihAivy, egubpouuniv, Avropunivn,
yhmpapupevindin) oe megLotatird TUMOOVS depuartitidaug
oo oxtho. H épguva o ertextdOnre xou oe avufronnd 6-
7Ing 1 WALV, 1 doEururAivy %o 1) apuraoivy, yuo ta o-
stota Ogv VLAY EL ETUOUNG ETLOTHUOVLXY| TEXUNOTwOoN. Emi-
mhEov, eEyynre N mbavitta enidoaong e nhxiog, g
UG, TOV YUAOV, TV ouvBNxRGV dtafimong, Tov fdBovg
™G AoluwENg (emtuohic, ev tm Bdbet), e VrapEng 1 oxL v-
TOXEUEVOV ALTIOV KL THE TUXGV cvoTuaTrt|c avilfrobe-
pamtelog 010 moeAOGV, TAvVM 0TV EUPAVION OVTLBLOAVTO-
NG ATC 6,11 YVOILOULE, TQOXELTAL YLOL THY TTQMTY TETOLOU
eidovg pelém mov €yeL yiver moté ot EMdda.

YAIKA KAIME®OAOI

Zoa, devypotolnpio xor xaAMEQYELES

S pehétn oty yonowortou|tnray ouvoird 53 ond-
Lot tov apovoialav muddn depuatitda. Ta Eda mpo-
orouioOnrav oy Khvexn IaBoroyiog Zowv Zvvigo-
QLag, artd Tov Iovvio 1999 péyot naw 1o Pefoovdoro 2001,

INTRODUCTION

In staphylococcal pyoderma, perhaps the most common
skin disorder in the dog (Ihrke 1987, Mason 1991),
Staphylococcus intermedius is the main offender, with the
coagulase-positive S. aureus and S. hyicus secondarily
incriminated (Lloyd et al 1996, Holm et al 1997). The
pathogenic role of coagulase-negative staphylococcal
species still remains speculative (Noli et al 1995).

Despite the general belief that the susceptibility
patterns of S. intermedius have not been substantially
changed over the last two decades (Scott et al 2001), recent
information indicates that isolates from canine pyoderma
cases are becoming ever resistant (DeBoer 1997, Pellerin
et al 1997). The bacterium rarely processes plasmids
associated with antibiotic resistance (Noble and Kent
1992), but it may acquire it by the slow process of
chromosomal mutation, though transiently (Thrke 1996,
Mason 2001). With infections due to S. aureus and S. hyicus
the level of plasmid-mediated resistance to various anti-
bacterials is higher (Lloyd 1995). Since transmission of
antibiotic resistance between staphylococci (Naidoo and
Lloyd 1984), as well as that between humans and dogs
through direct contact (DeSaxe and Lloyd 1982, Hoie and
Fossum 1989, Harvey et al 1994) do occur, public health
officials should be in alert (Lloyd et al 1996).

Since in our area, the antibiotics, either licensed or not
for dogs, are usually overused, the present study was mainly
undertaken to determine the resistance to various anti-
microbials, that are commonly (amoxicilline/clavulanate,
cefalexin, enrofloxacin, clindamycin, trimethoprim/sulfa-
methoxazole), or uncommonly (oxacillin, erythromycin,
lincomycin, chloramphenicol) used in canine pyoderma, at
least in this country. The susceptibility of staphylococcal
isolates to tylosin, doxycycline and amicacin, hardly been
investigated, was an additional purpose of this study. The
possible influence of the age, breed, sex and the animals’
lifestyle, as well as the depth of skin infection, the presence
or not of underlying diseases and the previous systemic
antibiotic therapy on the resistance of our staphylococcal
isolates was also determined. To our knowledge, this is the
first attempt to investigate the antibiotic resistance of
staphylococcal species isolated from canine pyoderma
cases in Greece.

MATERIALS AND METHODS

Case material, sampling and bacterial cultures

Specimens were obtained from the skin lesions of 53
dogs with pyoderma. These animals had been admitted to
the Clinic of Companion Animal Medicine, Aristotles
University of Thessaloniki, between June 1999 and
February 2001, for various dermatological or internal
medical problems. The dogs’ age ranged from 2 months to
14 years (median: 3.5 years) and they represented 15 pure
breeds (31/53-58.5%), or were crossbreeds (11/53-20.8%)
and mongrels (11/53-20.8%). Regarding their sex, 29
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yia dudpopeg depuatomdOeres M yio dhheg maboloyunég
ratootrdoets. H nhio tovg rupouvétay amd 2 uyveg pé-
xot 14 yoévia (dudpeoog: 3,5 xoovia) vaw aviray oe 15 a-
uryets uAég (31/53-58,5%), | fitawv uyddeg (11/53-20,8%)
now ona8éLotg yeveds (11/53-20,8%). Ou 29 (54,7%)
oxULoLNTaY AoevVIROT ko oL 24 (45,3%) nhurod yévoug
rauw Lovoay amorhelonnd néoa oo omit (25/53-47,2%) 1
oe eEwteprols xweovs (28/53-52,8%). H muadng deoua-
tinda rav emutoic oe 17 (32,1%) megrotanind (Buhaxi-
©da, phurtouvddng depuatitida) zow ev tm PAOsL (v T®
BadeL Bulaxitida-doOmivaon, virodeouatitda) ota vTd-
houta 36 (67,9%). Zra mepuoodtega Lha (27/53-50,9%) m
depuatitido avti Nrav devtepoyeviig oe dhheg depuato-
d0eLeg, dmag m depodirwon (10/27), ov ahhegyinés dep-
norindeg (5/27), to polvopatrd xnolo (3/27), n Aeloua-
vioon (2/27), n puAAOGING TEupLya (2/27), N cagromTxy
Yo, N ounypotadevitda, 1 epediotrr| amnd emogy de-
potitda, 0 vroBupeoedonds now ta fadid Teaiparta (omd
€va tepLotoTkd N xalbepia). Xe 8/53 (15,1%) meprotomnd
N mddg depuartitda Bewontnre TowToYEVIiE, ApoU mtal-
Q4. TV exteTapEVN €0EVVa, Oe POEOMKE RATTOLO VTTOXREINEVO
atto. Téhog, oe 18/53 (34%) onthovg o mbavd vitoxel-
ueva altio TaQépetvay dyvooto ertedn ol Ldontijteg dev
enETEEYPAY VAL YIvouv Ghec oL ammapaimreg eEetdoers. Ko
ota 53 mdvtog meQuotatind 1 vhwvirt] Sudyvmon g Tud-
dovg deppatitdog emfPepordOnxe pe mv avevoeon Qo-
YORUTTAQWUEVDV UGRRMV RO EXPUMOUEVDY OVOETEQSPL-
Awv oY rutTaoroyury eE€Taom emyoLopndtomy and To
i deg eEIdQmUA TV dEQUATIRMY OMOLDOEWYV. Zg ROVE-
VoL oTtG TOVg ORBAOUG dgv elyav yoonynBel avaprotind tov-
My10To %aTd TH SLAQRELX TOV TEAEVTAOV TTOLY OTtd T OELy-
natoMpia priva. AvtiBeta, oe ouvolurd evvéa orihovg
yoonyntmxzav avupotxrd and to otéua ®od ™ dudorela
TOV TELEVTAOV XOOVOU, TTOU NTAV YVMOTA UGVO YLOL TOUG €-
EL amd avtotg nou tepuhdufavay v xepaieEivn, ™y a-
noEurihivn/zhafovhavixs o&0, v re@ado&iln, mv
wAvdapuxivn, ™y evpogphoEaaivn xoaw v toueBomoiun/
ocovipaueBoEalon (yia Eva meLotatins to rabéva).
Ta delyporta taednray pe amootelpwuévo Pappaxro-
6o otethed (Eurotubo®, Spain) and anépaies phintol-
veg (emurohg depuatitida) 1 Ao axrépaieg PAVRTAULVEGS,
dobniveg nou ovplyyia (ev o fdbet depuatitda), Gotepa
QTG ROVQENUN TOU TOLYDUATOS HOL ETLPAVELORT] VTLOTPTCL
TV alhowdoewv pe owvdmvevpa 70°. To eEidpomua omep-
vETaY OTNY ETUPAVELQ ALUATOVYOV Ay Ue 7% donmto a-
TVWOOYOVmUEVO alua TeofdTov, ron exwaldtay ot ou-
véyeta otovg 37°C ya 24-48 dhpeg. A6 o Yoty yLo
Staphylococcus sp. amowria, diapétoov uéyoL 4 mm, yve-
TAV AVORAAMEQYELA OE AULUATOVYO AYAQ ROL VITGOTQMUOL
Chapman. H tovtomoinon tov Staphylococcus sp. otoi-
xONre ot wrEooxromry] eEETaon, Yotepa 0t natd Gram
YOWOM, 0T 0% TS RATAAGONS RO TN dOXLUY TNG TTH)-
ATAONG UE TAAOUO ROUVEMOU, EVEA YLOL TNV TOUTOTOMOY TOU
eldovg arnohovBNBnre N peBodoroyia twv Quinn xaw cuv
(1994). Aev notafiinre mooomdHeio yLo ™y TowTomoinom
GMV OOV ParTnodiny, TOU EVOEXOUEVIS CUVUTTHOYAV.

(54.7%) were intact males and 24 (45.3%) intact females,
with an indoors (25/53-47.2%) or outdoors (28/53-52.8%)
lifestyle. Seventeen dogs (32.1%) had superficial pyoderma
(folliculitis, impetigo) and 36 (67.9%) deep pyoderma
(deep folliculitis-furunculosis, cellulitis). In most of the
cases (27/53-50.9%) the pyoderma appeared secondarily
to other skin diseases, such as demodicosis (10/27),
allergies (5/27), dermatophytosis kerion (3/27), leishma-
niosis (2/27), pemphigus folliaceous (2/27), sarcoptic
mange, sebaceous adenitis, irritant contact dermatitis,
hypothyroidism and deep trauma (one case each). In 8/53
(15.1%) dogs the pyoderma was felt to be primary, since no
underlying disease could be found despite the extensive
work-up, while in 18/53 (34%) cases the possibility for an
underlying disease still remains, because the owners
refused an in-depth diagnostic investigation. For every
single dog the clinical diagnosis of pyoderma was
confirmed by exudate cytology (phagocytosed cocci,
degenerated neutrophils). Only dogs which had not
received any kind of antimicrobial therapy within the
previous month, were included in the study. However, a
total of 9 dogs had been treated with cefalexin, amoxicillin
/ clavulanate, cefadroxil, clindamycin, enrofloxacin and
trimethoprim / sulfamethoxazole (one, each) during the
last year, whereas for the remaining three animals no such
information could be obtained.

All the samples were taken with sterile swabs
(Eurotubo®, Spain) from intact pustules (superficial
pyodermas) and intact pustules, furuncles or fistulous tracts
(deep pyodermas), after clipping away the local haircoat
and disinfecting the lesional skin with 70° alcohol. The
swabs were streaked onto blood agar plates, enriched with
7% sterile defibrinated sheep blood, and incubated at 37°C
for 24 to 48 h. The Staphylococcus-looking colonies, mea-
suring up to 4mm in diameter, were further cultured on
blood and Chapman agar. The staphylococcal species were
identified on the basis of gram stain, catalase reaction and
coagulase tube test and were further biotyped according to
Quinn et al (1994). No attempt was made to isolate conco-
mitant bacterial species, if any.

Susceptibility tests

These tests were carried out on Mueller-Hinton agar
incubated at 37°C for 18h (Bauer et al 1966). Discs (bio-
Merieaux, sa, France) containing amoxicillin/ clavulanate
(30 pg), oxacillin (1 pg), cefalexin (30 ug), enrofloxacin (5
ug), erythromycin (15 pg), tylosin (30 pg), lincomycin (2
ug), clindamycin (2 pg), doxycycline (30 ug), amicacin (30
ug), chloramphenicol (30 ug) and trimethoprim/sulfa-
methoxazole (25 pg) were used. Growth inhibitory zone
diameters were measured and scored, as susceptible,
intermediate or resistant, according to the manufacturer’s
guidelines. For statistical purposes the intermediate
category was combined with the resistant.

Statistical analysis
Staphylococcal resistance patterns to every single
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Aoxyij evareOnoiag ota Sudgogo avrifrotizd

H donuwyj avty €ywve oe dyap Mueller-Hinton votega
amtd endaon otovg 37° Cywa 18 dpeg (Bauer xaw ovv 1966).
Xonowomowinxrayv donia (bioMerieaux, sa, France) mov
mepLelyov apoEurihhivn/zxhafoviavins oEd (30 ug), oa-
whhivn (1 ug), vepare§ivn (30 ug), evoogphoEaaivy (5 ug),
eouBpouvxrivn (15 pg), tvhotivn (30 ug), Avropvzrivy (2
ug), vhvdapuvrivn (2 pug), doEururhivn (30 ug), awraocivn
(30 pg), yhooaugeviréin (30 pg) xaw totueomoiun/covh-
papnefoEaloln (25 ug). Metd ) puétonon e dtapétoov
™g CAVNg avaoTolg, OL OTAQUAGRORKOL RATATAYON ROV
g gvatobnrol, evoldueong evarotnoiog not avOerTIROL,
olupOVa UE TIC 00N YIES TS RATAOREVAOTOLOG ETALOLAG.
T v avENON ™E LOYVOC TV OTOTLOTLRGY OORLUDYV, 1)
devten raTnyoia evomoOnre ue v Tolt).

Xronotix exeEepyacio

H notovoun mg avBextindmrog 1wy oTagpuAdrorimy
og ®aBéva amd ta vt frotind xabwg roL Twv Sapdewy
otoyelmv Twv LoV agyrd epuyodgnxay ue m foribeia
tov Aoywoprot SAS €xdoon 8e (Statistical Analysis
Systems 2000). AzolovBwg eAEYyON®e N oTOTLOTIUT OMUaL-
VRO TA TV TLOAVHY CUOKETLOUMY PETAED TS avTipLo-
AVTOYHS oL TS MAMRIOC, TG QUATS, TOU UAOU RO TV GUV-
radv duafimong twv orviwv, Tov BdBous g AolumEng
(emuToMig, ev T Pdbet), Tg VaEng 1 Sy vToxeipevou
artiov (0eVTEQOYEVNG, TOMTOYEVIIC) RO TS TUXGV TTEON-
youuevng cvotuatrys avifrofepamelog eléyynne o
TOAVTTALQOY OVTLRA LOVTEAD AOYLOTIXT|S avdAvoNG TTahLy-
dpdunong oto Aoyrowxd SAS PROC LOGISTIC. Ou pe-
TaPANTES nAOE 0QYLROU TOAMITAQAYOVTLROU HOVTELOV €-
AaTtdvovray pe o fripo og Prina teoogyyLon (TTog To
stiow amoudrouvor uiag petapintic axorovBoiuevn ard
TNV TTROC TAL EUTTRAE ETAOYT TWV UETOPANTADV ExEIVAOV TTOV
elyav amoporouvlel o mponyolueva Prinata), ue fdon,
og ®d0e Princ, Ta amoteAéouato ™S oKL TOV AGYOU Ué-
yiotg mlavogdveras.. H fripa mpog priue eldttwon tov
HOVTELOL OTApOTOU0E GTAV PETAPANTES TTOU ATEUEVAY 1j-
TaY oNUavTirES 0To emntimedo onuavurdmrog 5%. H otpa-
TNYLXY] ROTOLOREVTE TOV TTOAVTTALQOYOVTLRGV LOVIEAWV AO-
YLOTLRNG AvAAVONS TOMVIQSUNOTE 1TV 0T TTOV TTROTA-
Bnxe amd tovg Hosmer xow Lemeshow (1989).

AITIOTEAEXMATA

SvvolMxrd amopovddnrav 53 Betirol oy TrTdon
OTAQUAGROXROL TTOV TavToTTOW Onray wg S. intermedius.
Stov [Mivaxa 1 gaivoviol ta amote éopata g dorLUNG
gvaotnolog Tov oTele)dV ATV 0Ta SLAPoEa AvTLPLOTL-
®d. Ag SLOmoTOON®E CLOYETLOUGS LETOED TS avTLBLoa-
vtoxng tov S. intermedius xoun g MAMRIOS, TS PUAS, TOV
@ULov ®ow TV ovvOnrav duafimong Twv oxvhmv, Tov Pd-
Bovg g hotumwEng (emohic, vt BdadeL), g tmaEngy
Oy L vITORELUEVOL QUTIOU RO TNG TUYSGV TEONYOUUEVNS OV-
omuaTrng avilprobepastelog.

XYZHTHXH

MéyoL ofjueoa amd Tov dvBpwmo xo ta, dudgopa (0

antibiotic and the host factors were initially described in
SAS ver 8e (Statistical Analysis Systems 2000). Subse-
quently, the possible associations between the resistance
and the age, breed, sex animals’ lifestyle, depth of pyo-
derma, presence or absence of underlying diseases and the
administration of systemic antibiotics during the last year,
were tested for significance in multivariable logistic
regression models in SAS PROC LOGISTIC. The initial
multivariable models were reduced in a stepwise approach
(backward elimination of a variable followed by a test for
forward selection of variables eliminated at previous steps)
by employing a likelihood ratio test at each step. Model
reduction was terminated when variables in the model were
significant at P<0.05 after applying the model-building
strategy suggested by Hosmer and Lemeshow (1989).

RESULTS

A total of 53 coagulase-positive staphylococcal isolates
were obtained from an equal number of dogs and all were
identified as S. intermedius. The results of the antibiogram
to these isolates are shown on Table 1. No correlation
between the staphylococcal resistance to the antibiotics
tested and the age, breed, sex, animals’ lifestyle, depth of
the infection, presence or absence of underlying diseases
or the previous administration of systemic antibiotics was
identified.

DISCUSSION

At least 10 coagulase-negative staphylococcal species,
two coagulase-positive species (S. intermedius and S.
aureus) and one coagulase-instable species (S. ayicus) have
been isolated from both humans and animals (Kloos 1980,
Kloos and Wolfshohl 1982). In the dog, at least some
strains of S. intermedius belong to the resident flora of the
skin, because they are frequently isolated from the hair coat
and skin of normal animals (Scott et al 2001). This
organism appears to be acquired from the dam during the
early neonatal period (Allaker et al 1992, Saijonmaa-
Kouloumies and Lloyd 2002).

The primary pathogen of canine pyoderma is S.
intermedius, having been isolated from 68.9 to 100% of the
cases (Pedersen Morner et al 1996, Saijonmaa-Koulumies
and Lloyd 1996, Holm et al 1997, Bourdeau 1998,
Bourdeau and Blumstein 1998), as the results of our study
have also shown. That was not the case for S. aureus,
recovered from up to 10% of pyoderma cases (Harvey and
Noble 1994) and of course for the much less prevalent S.
hyicus (Medleau et al 1986, Lloyd 1995, Saijonmaa-
Koulumies and Lloyd 1996). This fact could be explained
by the relatively small number of dogs sampled or the
different distribution of the coagulase-positive staphylo-
coccal species in canine pyoderma worldwide (Scott et al
2001).

The standard disk diffusion assay, that was used in the
antibiograms, should be in accordance with the MIC of the
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Lodwv €xovv astopovmBel tovhdyroto 10 idn apvnTrdy
oV TINRTAOY OTAPUAORGRROV, dU0 eldN BeTIRdY OV TN~
utdom (S. intermedius vou S. aureus) rou €vo. €100¢ IOV G-
hote mapdyeL Tnutdon row dihote Oy (S. hyicus) (Kloos
1980, Kloos »ow Wolfshohl 1982). Znuepa elival yvwotd 6-
TL 0QLOUEVE TOVAAYLOTO OTEAEYN TOV S. intermedius, avij-
%®OUV 0T WrEo Lot} yAweida tov dépuatog Tov onviov,
QPOY OTTOUOVAVOVTOL LOLALTEQO VY VA AIT6 TO TOUMUOL RO
10 d€pua Tmv vyLdv Lawv (Scott xaw ouv 2001). To Bartn-
0idL0 avTd gaivetar 6T petadidetar amd T oxvha ot
rOUTA Lo g AMyo netd ) yévvnorj touvg (Allaker xow ovv
1992, Saijonmaa-Kouloumies o Lloyd 2002).

O S. intermedius €lvoi 0 GUYVOTEQO QITOUOVOUUEVOS UL
%QO0QYUVIOUSS amtd TLg ahhoLdoELS TS Tadovg deouarti-
TdOC TOV ORVAOV, OE TTOCOOTA TOV ®Vuaivovtol o 68,9
g 100% (Pedersen Morner xat ovv 1996, Saijonmaa-
Koulumies zouw Lloyd 1996, Holm »aw ovv 1997, Bourdeau
1998, Bourdeau xow Blumstein 1998), 6rwg dAhmote o
ot Oun pag €pevva. Agv amopovanxray o S. aureus, Tov
€xeL Poebet og mooooTd péyeL naw 10% (Harvey »ow Noble
1994) »aw 0 ardua omavidtepog S. hyicus (Medleau xou
ovv 1986, Lloyd 1995, Saijonmaa-Koulumies xou Lloyd
1996). Avt6 Oa pmopotoe va amododel 0To oYETIRA UKQG
aLOUS TV deryudTav, av ®oL vl yvmotd Gt 1) ouyve-
TITOL UE TNV OTTO(0L ATTOUOVAVOVTOL OL TRELS auTol HeTinol
OV TNRTAOT OTOPUAGKORROL ATTG TOUS ORUAOUS e TTuadn
deopatitdo drapépel onuoavtnd ueta&l Twv dtapdomwv
oo (Scott raw ouv 2001).

Toa amoteAéoparta g doxruung dudyvong amd duoxia,
IOV XONOLUOTOWONHE YL0L TAL AVTLPLOYQAUUOTOL, TIOETEL VOL
ovvdovtal dueaa e TV e 0T OUYREVTOWON AVOOTO-
Mg (MIC) tov didgopwv Barmewdinv (Bauer zat ovv
1966, Barry »aw Thorsnberry 1980). Tt to 0%07t6 0wt a-
®rohovOONxay mMOTd oL oxeTES 0dNYTES Yo T OwOoT €-
®tipnon tov aroteleoudtwv (Hirsh »ow Ruehl 1984). Bé-
Bowa, M a&ia Tov in vitro eéyyov ™e avuproavtoyng evoc
BeTnoU otV TNRTAOT OTEAEYOVS TOU OTAPUAORORROU G-
QLopnreitaL, opot otV TEALYUOTRGTNTA TTEQLOOGTEQM O
76 éva oteAEyn 1 axrdpa wo €001, pe duopoeTLry gvaL-
ofnoia ota avifrotind, Wroget va evbivovtal yuo Ty
mddn deppatitda (Wegener xor Pedersen 1992,
Saijonmaa-Koulumies xow Lloyd 1996, Scott zow ouv 2001).
Emuthéov, ta in vitro amoteléopata de ovufadiCovy md-
VIO LE TNV IR VIVO QITTOTEAECUATIXGTITA TOU OUYRERQUUEVOU
avTfLotxot, agol otneitoviolr oty oVYREVIQWOT| TOU
01OV 006 ToV aipartog xal &yl oto déppua (DeManuelle
2000, Scott now guv 2001).

Zt0L TEQUOOGTEQA TTEQLOTOTIRG, TTVWDOOVE dEQUOTITLONG 1
emhoyn Tov avufrotroy yivetow eumerourd (Ihrke 1984,
Noli 1998, Scott naw ovv 2001). ‘Opmg 1o avtfidyooaupno
%OIVETOL OTTOQOITNTO OTLS UKTES AoLudEelg tav duae-
OTHVOVTAL PAYORVTTAQMUEVOL ®GXKROL %aL PAxtAAoL, 1) €-
urteLeLrn avilprofepameia amToTUYAVEL, TO TEQLOTATIRA
VITOTEOTLALOVV 1) 1) AolpmEN elvon ev to Pdbet (Thrke 1984,
Noli 1998, Harvey »ow Hunter 1999, Scott xow ovv 2001).
H emmhoyn tov avuprotndv omoelxdnxe Sy uévo omy gv-

IMivaxag 1. AvOextindmra tmv otehexdv tov Staphylococcus
intermedius TOV AWTOUOVWON®E TS 53 ORVAOVG e ETTOMIG N €V
o PdbeL Tuadn deppatitida o€ 12 «depuoTeima» avilpLoTird.

Zoo pne Zoa pe
EMLITOMI|G ev 1o fader
Avuiprotind Xvoho TVHON TVHON
Lomv ogpuatitida  deguatitida
(n=53) (n=17) (n=36)
ApoEunihhivy/ 0(0)* 0(0) 0(0)
xAafoviaving o0&l
OEanthhivn 6 (11.3) 2(11.8) 4(23.5)
KegaheEivn 4(7.5) 2(11.8) 2(5.5)
EvpoghloEaoivn 3(5.7) 2(11.8) 1(2.8)
EpuOpouvnivn 17 (32.1) 7(41.2) 10 (27.8)
TvhoCivy 6(11.3) 3(17.6) 3(8.3)
Avropunivn 11 (20.8) 6(35.3) 5(13.9)
Khvdauvxrivy 10 (18.9) 5(29.4) 5(13.9)
Ao&ururhivy 17 (32.1) 8(47.1) 9(25)
Apmooivn 3(5.7) 1(5.9) 2(5.5)
XA0QAUPEVIROAN 4(7.5) 2(11.8) 2(5.5)
ToweOompiun/ 49 (92.5) 16 (94.1) 33(91.7)

covhpaueoEaloin

* A6hutog aQLiudg vo Er0TooTolo avahoyio uéoa oty mae€vieon

Table 1. Resistance of Staphylococcus intermedius isolates,
obtained from 53 dogs with superficial or deep pyoderma, to
various antibiotics.

Superficial Deep

Antibiotics Total pyoderma pyoderma

(n=53) (n=17) (n=36)
Amoxicillin/ 0(0)* 0(0) 0(0)
clavulanate
Oxacillin 6(11.3) 2(11.8) 4(23.5)
Cefalexin 4(7.5) 2(11.8) 2(5.5)
Enrofloxacin 3(5.7) 2(11.8) 1(2.8)
Erythromycin 17(32.1) 7(41.2) 10(27.8)
Tylosin 6(11.3) 3(17.6) 3(8.3)
Lincomycin 11(20.8) 6(35.3) 5(13.9)
Clindamycin 10 (18.9) 5(29.4) 5(13.9)
Doxycycline 17(32.1) 8(47.1) 9(25)
Amicacin 3(5.7) 1(5.9) 2(5.5)
Chloramphenicol 4(7.5) 2(11.8) 2(5.5)
Trimethoprim/ 49 (92.5) 16 (94.1) 33(91.7)
sulfamethoxazole

* Absolute number and percentage in parentheses

isolates (Bauer et al 1966, Barry and Thorsnberry 1980).
To meet this point, the strict guidelines of the accom-
panying chart, developed for this assay, were followed
(Hirsh and Ruehl 1984). Nevertheless, the value of
antimicrobial susceptibility testing based on single isolates
of coagulase-positive staphylococci has been questioned,
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QUTOTH XONOWOTONOT] TOUS OTHV RTNVIATOUXY OEQUATONO-
via (Scott xaw ouv 2001), addd row 0T0 Yeyovig 6T Oem-
OUVTOL TGS EXAOYHS YIoL TNV eTLTOM]S (QuBQouRivY,
TwhoLivn, Mvrouvxriv, xhavdapvrivn, xYAwoaupevirdin,
towueBomoiun/covigpaune 00Ealorn), Ty ev Tw PddeL nan
™V vrotpomdlovoa muddn depuatitida (auoEurIAALi-
vn/xhafovhaving oEG, oEorhhivy, regakeEivn) rabug row
YLOL TLC RTEC AOLUAEELS TOU JEQUATOS TG RERHOUG RO
Baxiiovg (evpophoEaoivy, auxraoivn) (Noli 1998, Noli
»ow Boothe 1999). H doEuxrunhivn ovpeouhrjgpinxe Gy e-
mewdn Oewpeltar avuPproting exhoyng oty mudon deoua-
titda (Bettenay zow ouv 1994), alhd emedy yonowwomot-
eltaL gvevTaTa 0T BeQameln TG LOVORVTTAQLRTC EQML-
ytwong tov onvhov (Ehrlichia canis) mov givon tdaiteol
ovyvij ot ywea poc. Emonpaiveton ot tehevtaio evog-
YETOL VO TTEOOLALOETEL TNV EYRATACTAON THG €V T PAOEL
muidovg depparitdag (Cerundolo xaw ovv 1998). Zmy ma-
povoa perét de yonowomomOnray o avifrotind exei-
VOL TTOV, OV ROL XOONYOUVTOL OUY VA OTHY ®Aviny] TRdEN, ei-
vou gvaiotnta ot f-hartopndoeg (m.y. TevittAhivn, aum-
®UAAIVY, 0uoEUrLALIVY), dEV ETTLTUYYAVOUV LROVOTTOUNTLHES
OUYXEVTOMOELS 0TO OEOUa 1] TEORAAOUV YO YOQO TV EU-
Pavion avaPLoavtoyiis (7T.). OTEETTOUVRIVY, OEUTETQOR-
%hivn, covigovauideg) (Noli ot ouv 1995, Reedy 1995).

2 dunn pag perém, émwg eEAAAOU %o og TEONYOU-
neveg ov €ywvay ot Aavia (Wegener now Pedersen 1992,
Pedersen now Wegener 1995), ™ F'eppavia (Stegemann xo
ouv 1996) now 1igc HITA (Cox »ow ovv 1984, Roy o ovv
1984, Frank xow Kunkle 1993) d¢ dramotanne avBexti-
»rdmra tov S. intermedius 0T0 cUVOVOOUS AROEVHIMAL-
vng/vAafovhavirot 0E€og. AvtiBeta, to peyahiteQo mo-
00076 avTLPLoavToYTic 0ToV Tapardvm ovvdvaouds (17%)
BogOnue oe pelét mov mephduPave 86 atehéyn tov S.
intermedius, oto Hvouévo Baothewo (Woldehiwet non
Jones 1990). Av xawm avBexuxdmra tov Taoyovoy ota-
QUAORGRRMV OTNY OEaxLAAIVY, o avBexTny] ot B-ha-
TOUAOoN TTEVIKLANVY, Oewoeltan yevird ol wrerj (Lloyd
®at ovv 1996, Morner xaw ovy 1996, Holm xouw ovv 1997),
T ATOTELEOUATA POLS, HOL EXETVOL LUOC LOTIOVIXTS MEAETNG
(Piriz wow ouv 1995), ) delyvouv va foloreton oxeTind ym-
A (11,3% now 13-33%, avtiotouya). Eivouw owtdv govepd
ST AvTLLOOVTOYT] TWV OTOPUAORGHXMY TOU ORVAOV OTLS L-
ooEalohréc mevirhhiveg (0Eanthhivy, »hoEartAhivy), tov
ETUTUYYAVETOL UECM TOV UETAPOADV TOV BarTnOLdLORDY
TEWTEIVAV UE TG 0TT0TeS CUVIEOVTOL TAL AvTLLOTIG QTd,
avEdvel, dmwg dAMwote €xel damotwBel xoL otov dv-
Opwmro (Harvey »ow Hunter 1999).

Arouo nan 6otepa amd paroyoovia xoonynon, avoe-
XURSTITO OTNV REPOAEEIVN gpgavileTan pe ouyveTTa IOV
ropaiveton amd 0 uéyor 5 % (Cox vaw ovv 1984, Phillips now
Williams 1984, Medleau xauL ovv 1986, Noble now Kent
1992, Noli zouw ouv 1995, Reedy 1995, Kruse xouw ouv 1996,
Lloyd »ouw ovv 1996, Stegeman now ovv 1996, Pellerin zau
ovv 1997). Ouwg, T0 VYNAS TOCOOTS AVTLBLOOVTOYTS
(7,5%) g dunnis pog perétng, Ba pumogotoe evdeyouvmg
va amodo0el ot oUYVY ®aL eVEUTATH (OO ®EPOAOOTO-

as more than one strains, with different susceptibilities to
antibiotics may be present on the same pyoderma patient
(Wegener and Pedersen 1992, Saijonmaa-Koulumies and
Lloyd 1996, Scott et al 2001). Furthermore, the in vitro
results, based on MIC, several times fail to predict the in
vivo efficacy. Consequently, direct measurement of drug
concentrations in the skin should be pursued, when
possible (DeManuelle 2000, Scott et al 2001).

In canine pyoderma cases, antibiotics most often are
chosen empirically (Ihrke 1984, Noli 1998, Scott et al 2001).
However, antibiograms are mandatory in mixed infections,
where phagocytosed cocci and rods are seen on cytology,
when the empirical treatment has failed to give the
anticipated results and in recurrent or deep pyodermas
(Ihrke 1984, Noli 1998, Harvey and Hunter 1999; Scott et
al 2001). In this study, the antibacterials tested, included
some first and superficial pyodermas (erythromycin,
tylosin, lincomycin, clindamycin, chloramphenicol,
trimethoprim/sulfamethoxazole), recurrent or deep
pyodermas (amoxicillin/clavulanate, oxacillin, cefalexin)
and mixed infections with rods (enrofloxacin, amikacin)
choices (Noli 1998, Noli and Boothe 1999). Doxycyclin was
included, not only because of its good efficacy in canine
pyoderma (Bettenay et al 1994), but of its widespread use
in Greece, where monocytic ehrlichiosis (Ehrlichia canis)
is a very common disease. Recently, it has been reported
that the latter disease may play a predisposing role in
canine pyoderma (Cerundolo et al 1998). Other commonly
used antibacterials were not tested, because they are
sensitive to beta-lactamase (e.g. penicillin, ampicillin,
amoxicillin), are insufficiently distributed to the skin and/or
cause rapid induction of bacterial resistance (e.g.
streptomycin, oxytetracycline, non-potentiated
sulfonamides) (Noli et al 1995, Reedy 1995).

In this series, the absence of S. intermedius resistance to
amoxicillin / clavulanate is what was also found in similar
studies in Denmark (Wegener and Pedersen 1992,
Pedersen and Wegener 1995), Germany (Stegemann et al
1996) and in the United States (Cox et al 1984, Roy et al
1984, Frank and Kunkle 1993). The higher resistance rate to
this antibacterial combination (17%) has been reported in
a British study with 86 canine S. infermedius isolates
(Woldehiwet and Jones 1990). Although in most reports
the resistance to oxacillin, a beta-lactamase resistant
penicillin, is minimal (Lloyd et al 1996, Morner et al 1996,
Holm et al 1997), our results, together with that of a
Spanish study (Piriz et al 1995) have shown relatively high
resistance levels (11.3% and 13-33%, respectively). It is
postulated that the development of staphylococcal
resistance to isoxazolyl penicillins (oxacillin, cloxacillin),
mediated through changes in penicillin-binding proteins,
has been increasing in both humans and animals (Harvey
and Hunter 1999).

Even after repeated use, the development of bacterial
resistance to cefalexin, a first generation cephalosporin, is
quite uncommon, with reported figures varying from 0 to
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QLAY ot Yo nag. Emonpaivetal 6t ov ovyyoapels €-
YOUV OLATLOTHOEL GTL OQLOUEVAL TTEQLOTATLRA, UE EV T Pd-
BeL TN depuatitida dev avTamTorQlBNKaY 0TS REPOL-
hoomoQiveg xat Wiaitepa otV ®eQadQOEIAN.

Av zaum avifloavtoyn oty eveophoEacivn epupavi-
Cetar omdvio (Frank xaw Kunkle 1993, Pedersen xow
Wegener 1995, Lloyd »au ovv 1996, Lloyd »aw ovv 1999),
€xovv dommotmel TeQLotaTird e ev To PddeL Tuddn deo-
potitida wov dev avtamoribnray o° vy, ahhd oTLg ®e-
pahoomoives (Scott 1997). To yeyovég awtd Ba pumogov-
oe va eEnynoet m oxetrnd vypmiy aviertuxomra (5,7%)
70V dLoTTLoTMONKE OTNY TTALEOoVow HELETY, BaviTaTa LE-
oW ™G LETAMOENS TV Yovidiwy gyrA 1j/naw norA tov S.
intermedius (Lloyd now ovv 1999).

“Eva o716 taL #UQLOTEQO LELOVERTIUATA TV LOKQOAL-
dlwv (epubgopuxrivn, Tvholivn) elvar 1 YO Yoo eugavion
avOertndv oteheydv (Noli xow Boothe 1999). I'ia tovg -
B0YGVoUE OTaQUAORORROVS TOU ORUAOY, 1 avBerTIRGTHTOL
avt ropaivetal ard 2 wg 43% yuo v gpubpouurivy
(Holm now ovv 1997, Noli zow Boothe 1999) nou amé 9,5 og
10% vy tv tvholivn (Scott zaw ovy 1994, Scott o ovv
1996), omwg dhhmote PoEBnxe naw ot duxn pog pehé
(32,1% o 11,3%, avtiotowya). H vymidteon avBertnd-
™t oYy €QuBgouVRiVN 08 OUYRELON Ue TV TVAoTivy, TTov
mapoTnEfnxre row amd dhhovg epevvntég (Noli xaw Boothe
1999), mbavdtata ogetheton ot Poaditeon eyratdotoon
™G ue v TwAolivn (Scott xaw ovv 1994). Mua eEloov omov-
daia eERynon elvan M oAl omdvio XENOoLUOTOinon ™G Tu-
hoCivneg oty oty tov oxvhov oty Eadda.

O Mvrooapideg (Avropunivy, xhvdauurivn), érwg
O TO UARQOMOLAL, TOORAAOTVY EVROAA TNV EPPAVLOT -
viproavtoyrc, LEow petafohiv ota QLocmudtio TV Po-
ztnowiwv (Kunkle 1987, Noli xaw Boothe 1999). Ta woco-
otd avOerTrdTTaC YL Tovg BeTinolg oty nrtdon ota-
puLonSuroVE POAVOUY gyl raw to 37% (Avroupurivi) 1
10 41% (xhvdapvnivn) (Cox nan ovv 1984, Noli xou
Boothe 1999). Exedr] ot xdoa pag 1 Mvropuxivn xonot-
UOTTOLE (T OYETLRG OTTAVLOL, 1) TOavGTEQT EEFYNOT) TOL TTCL-
QATTAV® PALVOUEVOL E(VaL 1) SLALOTAVQEOTUEVY aVTLBLOC-
vioyn ne v xhvdapuxivy (Noli zow Boothe 1999).

e pelén mov €ywve oy Avortpahia fogOnxe Gt to
94% v otehey@v Tov S. intermedius oG TEQLOTATIXA UE
Tuddn depuatitida ftav evaionta ot doEuxuniivy
(Bettenay zow ouv 1994), og oyéon ue 1o 67,9% g duwrig
nog. Emmhéov, oty modm tdve amd 1o 50% tmv Towv a-
vTatoxQInxe avomoumtrd oty SoEurvxrhiv Tov xoN-
yriOnxe Yo 3 efdouddes. Aviibeta, oe yarhxi €ogvva ud-
v0 10 60-65% TV oTEAEY DV TOV S. intermedius TOV ATOUO-
vOONRAY 1600 atd VyLElC orUiAoUg 600 oL Arté OrUAOUG
ue Tuadn deppatitida Nrav evaiotnta ot doEuruxrhivy
(Pellerin xaw ovv 1997). TIpog 10 mapdv mdvime, de cuvi-
otdTon WateQa 1 X oNoLoTo Moy e oty Bepameia g
muadoug depuatitdag Tov oxvhov (Scott xaw ouv 2001).

To w0000t aviertrdmrog omy auracivy (5,7%),
7OV CVVNBME YONOLWOTOLE(TAL O BOQLEC 1] WKTES PakTn)-
oLdLanég hotudEeLs (.. onpoauion A\Oyw yevirevueEvNg

5 % (Cox et al 1984, Phillips and Williams 1984, Medleau
et al 1986, Noble and Kent 1992, Noli et al 1995, Reedy
1995, Kruse et al 1996, Lloyd et al 1996, Stegeman et al
1996, Pellerin et al 1997). The relatively high resistance rate
(7.5%), found in this series, could be attributed to the
widespread use of cephalosporins in our area. Further-
more, we have seen some treatment failures, especially with
cefadroxil, in dogs with long-standing deep pyoderma.

Although enrofloxacin rarely induces bacterial
resistance (Frank and Kunkle 1993, Pedersen and Wegener
1995, Lloyd et al 1996, Lloyd et al 1999), we and other
investigators (Scott 1997) have been experiencing a certain
number of deep pyoderma cases that responded poorly to
this medication, in contrast to cefalosporins. This obser-
vation would explain the higher than expected resistance
rate (5.7%) in the present in vitro study, reportedly
mediated through mutations in the gyrA4 and/or norA genes
(Lloyd et al 1999).

One of the major disadvantages of macrolides
(erythomycin, tylosin) is their association with high levels
of bacterial resistance (Noli and Boothe 1999). In
particular, canine staphylococcal isolates have shown
resistance levels ranging from 2-43% for erythomycin
(Holm et al 1997, Noli and Boothe 1999) and 9.5-10% for
tylosin (Scott et al 1994, Scott et al 1996), which agree with
our levels of 32.1% and 11.3%, respectively. This higher
resistance to erythomycin than to tylosin, also reported by
other investigators (Noli and Boothe 1999), may be due to
either the more progressive development of resistance to
tylosin (Scott et al 1994) or to its very limited use in canine
medicine, at least in this country. The same is true for
lincosamides (lincomycin, clindamycin) where bacterial
resistance is fascilitated through ribosomal alterations
(Kunkle 1987, Noli and Boothe 1999). For coagulase-
positive staphylococci, resistance figures as high as 37%
(lincomycin) and 41% (clindamycin), have been reported
(Cox et al 1984, Noli and Boothe 1999). As lincomycin is
uncommonly used in dogs, the resistance (20.8%) to this
antibiotic could be partially explained by its cross-resistance
with clindamycin (Noli and Boothe 1999).

In an Australian study, S. intermedius showed 94 %
sensitivity to doxycyclin (Bettenay et al 1994), the use of
which gave good to excellent results in more than 50 % of
pyoderma cases. Our lower results (67.9%) are similar to
that of a French study where only 60-65% of S. intermedius
isolates from clinically healthy and pyoderma dogs were
sensitive to this antibiotic (Pellerin et al 1997). At the
present, doxycycline is considered a poor choice in the
treatment of canine pyoderma (Scott et al 2001). The
higher than expected resistance (5.7%) to amikacin was
surprising, since this is actually a "rescue antibiotic",
normally used in stubborn or life-threatening infections
(Cox et al 1984, Scott et al 2001). Chloramphenicol has
been rarely used in dogs in Greece since the eighties, which
explains the high susceptibility rate (92.5%) of our S.
intermedius isolates. In contrast, resistance rates as high as
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TVOIEUOINUWONG), TaY UEYOATTEQO OIS TO AVAUEVOUE-
vo (Cox row ovv 1984, Scott zaw ovv 2001). H ovolaotnd
U1 XONOLUOTTOMOT THS XAMOOAUPEVIROANG OTN YD OGS,
TovhdyLoto amd ) dexaetio tov "80, pailveton va eEnyel
mv uynh evonodnoto (92,5%) tov S. intermedius, o avti-
Beom pe dALeC XMDEES OTLS OTTOIES TO TTOCOOTS TWV AVOERTL-
rV oTENEYDV ptopel va @Bdoer péyor wow 1o 40%
(Pellerin xow ovv 1997). Avtifeta, n avBextixdmra oto
ovvdvaoud towueHompiung / covhgovouidng ftay vitepo-
Mxrd vymhi), ouyroLvouevn axdun zou ue to dedouéva g
Ttahiag (50-70 %) (Noli 1998). Ze diheg mdh pehéteg amd
g HITA (Cox raw ovv 1984, Medleau xow ovv 1986, Reedy
1995), to Hvouévo Baoihero (Woldehiwet zow Jones 1990)
xa v OMavdia (Noli zow ouv 1995) ta mocootd avOe-
®UrOTOC ®upaivoviov ard 1 og 43%. Ipopavdg 1 ov-
¥V XOMom 1 axroua ko 1 ®ATAYENOT TOU TTOQOITENV® CUV-
dvaopot odynoe oy eupdvion Tov SVOEEETTOV CUTOU
pavouévov. OL ouyypagels €OV OTOUATHOEL VO XONOL-
poToLovv 10 cuVAUAOUS TOLEBoTEiUNS / covigpovapudav
omv MO depUATITLON TOU ORVAOV, YMEIS OGNS VO WITo-
OV VO, GUGTHOOUY TO (010 Y10 TOUS CUVOVAOUOVS POrtA-
AoToiung 1 opueToTEIUNS / GovApovauLddv, emeldr| dev
TEQUMPONROY OTH LEAETH oUTY.

H nhxia, n @uAi, 1o pUAo xa oL cuvOixreg duafimwong
dev elyav zapia emidooon omv evoobnolo tov S.
intermedius 010 d1dpoQa avTPLotird, drwg eEGMoU Oua-
TUOTHONHE ®OL OTO CLOYETLOUS UETAEY THE NS TwV OXD-
v %o TS aviloavtoyric Twv BeTwdy oV TrTdo ota-
PUAGRORRMY TTOV ElYav amopovobel amtd didgpopa Goyava
ra Lotovc (Hinton xow ovv 1978). Av nau €xeL vrootnoL-
%0el G otehéxn tov Staphylococcus sp pe avBertindmia o-
TEVAVTL 08 TTOAG AvTLBLOTLXG OTTOUOVEVOVTOL OUYVOTEQO,
artd ™y v T PABEL 08 OUVYRQLON UE TV ETITOAT|S TTVEON
depuarinda (Noble row Kent 1992), n uehé avmi dev é-
delEe ndm tétolo, Grwg eEdMov rau dAheC TEON YOV UEVES
(Medleau »zouw ouv 1986, Conceicao xaw ovv 1998).

To vymidtepoa enimedo avBertndmrag ota dudgoa
avuBloTnd og OYEon UE TIS TTEQLOOGTEQES TTEONYOUUEVES
uehéteg de Ha proovoay vo. EQUNVELTOVY ue Bdon to &l-
00¢ TOV OTAPUAORGHROU TTOV ATTOUOVHOBINRE 0TS ROMMEQ-
YELES, Ao oL S. aureus o S. hyicus glvan eElcov 1 now e-
ploodtepol avlextrol og ovyrpwvouevolr ue tov S.
intermedius (Woldehiwet zow Jones 1990, Lloyd 1995). Zv-
VETIMOS 1 uOvN hoywnr] eErjynon mbavdtata eivor 1 votd-
XONOM TOV PAQUAKXMY OUTMV 0TI MO0 LALS YLOL TV OVTL-
UETAOTLON dLAPOQWV TABOLOYLRGV Kal OEQUATOAOYLRADVY
TEOPANUGET™V TOV ORTAOV 0TV RAONUEQLVY] TTRAEY. AMAw-
OTE, ®VITNOLL SUVON YLOL THY EUPAVLON TS AVTLBLOOVTO-
Mg elvou m emmovolapPaviuevn ExBeon TV WrQOOQYAVL-
ouav ota dudgoa aviprotrd (Schwarz xo Noble 1999)
®at Wa{tepa oto porQoAidLa, Tig Mvrooauideg, xol to
ovvdvaous toue Bomeiunc/covipovautddv. To yeyovig
It 8¢ OLTLOTAONRE CLOYETIOUSS UETAED TEONYOVUEVNS
avtprofeparelag nal avierTHGTNTOE TV OTEAEYHY TOU
S. intermedius ov amopovaBNray, Ba uTOEOVoE Va oel-
Aetaw 010 WrE6 apus tmwv Lhwv oty xatyopia cvt.

40% have been reported in other European countries
(Pellerin et al 1997). In our series, the overall rate of
resistance to trimethoprim/sulfonamide combination was
extremely high (92.5%). Low (1%) and high (up to 50-70
%) resistance rates were observed in the Netherlands (Noli
et al 1995) and Italy (Noli 1998), respectively. Other studies
in the United States and the United Kingdom (Cox et al
1984, Medleau et al 1986, Woldehiwet and Jones 1990,
Reedy 1995) reported resistances varying from 2 to 43%.
The overuse of potentated sulfonamides in our area may
explain such a high resistance. Consequently, the authors
don’t recommend the combination with trimethoprim in
the treatment of canine pyoderma, at least in Greece.
However, the combinations either with baquilloprim or
ormetoprim could not be blamed, simply because they were
not included in our panel.

Similar to Hinton et al (1978), no effect could be found
regarding the animals’ age, breed, gender or lifestyle on the
sensitivity of S. infermedius isolates to the tested
antimicrobials. The suggestion that multiresistant strains
of Staphylococcus sp are more often isolated from deep
than from superficial pyodermas (Noble and Kent 1992)
could not be confirmed by the results of this study and of
those of Medleau et al (1986) and Conceicao et al (1998).

Of course, our higher resistance rates compared to
those of similar studies could not be attributed to the
staphylococcal species isolated, since they share common
sensitivities (Woldehiwet and Jones 1990, Lloyd 1995).
Again, the irrational use of these antibacterials is the most
plausible explanation. It is widely acknowledged that the
emergence of antibacterial resistance is mainly due to the
repeated exposure to antibiotics (Schwarz and Noble
1999), and especially to macrolides, lincosamides and
potentiated sulfonamides (Scott et al 2001). Finally, the
reason for the lack of any association between the systemic
antibiotherapy during the past year and the resistance
profile of the staphylococcal isolates, is probably the small
number (9/53) of the dogs belonging to this category.
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