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Iepidnyn

H avagula&ia eival pia coPpapn, ametAntikn yio 11 {on
avtidpaon vnepevalodnoiag, n omoia LITOPEl v TTPOKAN-
Oei amno ékbeon oe Siapopa avTydva. ZTnv avaduia-
Ela amerevBepivovTal pHecoaPNTEG TNG GPAEYHOVIG, HE
QITOTENECUA TNV EUPAVLOT) KAVIKGOV CUMTTTOHATOV. ZTNV
KTNvIaTptikn TIpaEn, ota (Oa GUVTPOPLAS TA ONHAVTLKO-
TEPA CUUNMTWHATH APOPOLY KUPIWG O0TO Oépua, GTOV
YOOTPEVTEPIKO CWANVA, GTO KUKAOPOPIKO GUOTNHA, OTO
QVOITVEVOTIKO GUOTNHA, OTO VEUPIKO CUOTNHA KAl GTOVG
odpBarpove. H mowihia Tov cupmtopdtov e€aptatal anod
NV 006 €kBeong 0TO AVTLYOVO KaL ATTO TNV TAXVTNTA EL-
¢aviong toug. H Siayvwon g avadulagiag 6e Paciletal
1000 0 epyaoTNnpLaKEG HeBOSoVG OGO TNV TIPOCEKTIKT
TIAPATAPNOT TWV CUUTTTOHAT®Y KL TNV AeTITOEPT| e§€Taom
TOU (GTOPLKOV, TO omoio Ba Pondroel Kat GTOV EVIOTIGNO
TOU ALTIONOYIKOV Tap&yovTa. Q6T600, 1) SLATCTWoT TOV
TeEAeVTAIOL KATK TNV TEPLEYXELPNTIKT Tiepiodo eivat 60-
okoAn (T.X. AOY® TV cUVSUACHAOV TRV GAPUAK@Y TTOU
xopnyovvtat). H eneiyovoa avtipetamnmon ouxvd Paciletat
oty éykatpn xopnynon adpevaiivng, otn owotr §don Kat
and 1 owatr 086 Xopnynong. EmumAéov, n umootnpiktiki
Oepameio pmopel va mepAapPavel T xoprjynon avioto-
HLVIKGOV, KOPTIKOGTEPOELdWV KAl BPOYXOdAGTAATIKGV, EVE
10 0§LYOVO Kal T LYP& evdoPAefing eival amapaitnTn
Oepameio Otav €xel eykataotadel avapulaktikd cok. H
TpdYvVwon e€apTATAL ATTO TAL KAVIKA CUUTTTOHXTO KAl TO
Xpoviko Sikotnpa Tov pecolafel artd TNV enPavion Tovg
éwg TNV évapén g Bepareiog. H mpoAnyn dev eivat podvo
OVOKOAT, CANK KAl AVEPIKTN KALVIKG Kal Paciletal povo
oTNV amopuyn TV OAAEPYLOYOVWYV. AV Kl ) YEVIKEVHEVN
avopLAAKTIKT avTIOpaon prtopel vor amoei potpaia akOpn
Kol péoa og Ay AeTTd, ot HeAéTeg oe auTo To Oépa eival
ehdxlotec. Etol n dloxelpton g YEVIKEVHEVNG arvaipLAN-
KTIKNG avTidpaong amoTtelel akoOpa Kot of)pepa TPOKANGN
yta ToV KAVIKS KTnviaTpo.

MeSH keywords: anaphylaxis, anesthesia, cat, dog
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Abstract

Anaphylaxis is a severe life-threatening hyper-
sensitivity reaction, which can be triggered by
exposure to a variety of antigens. In anaphylaxis,
inflammatory mediators are released resulting
in the onset of clinical signs. In small animal
veterinary practice, the main clinical manifes-
tations are observed in the skin, gastrointestinal
tract, cardiovascular system, respiratory system,
nervous system and eyes. This variety of clinical
signs depends on the route of antigen exposure
and on how abrupt the onset of clinical signs
was. The diagnosis of anaphylaxis is not based on
laboratory methods but on cautious observation
of clinical signs and detailed history, which will
assist in locating the initiating cause. However,
identification of the initiating cause during the
perioperative period can be particularly challeng-
ing (i.e. when a combination of drugs has been
administered). Emergency treatment is frequently
based on timely administration of adrenaline in
the appropriate dose and by the appropriate route.
Furthermore, supportive treatment may include
the administration of antihistamines, corticos-
teroids and bronchodilators whereas oxygen and
intravenous fluids are a mainstay of treatment
especially when anaphylactic shock has already
occurred. Prognosis depends on this variety of
clinical signs and the time elapsed from the onset
of symptoms to the initiation of treatment. Pre-
vention is not only challenging but unattainable
in a clinical setting, based only on allergen avoid-
ance. Even though systemic anaphylaxis can prove
fatal even within minutes, studies regarding this
subject are scarce. Still nowadays, management
of systemic anaphylaxis remains a challenge for
the veterinary clinician.



Elcaywyn

Avaguladio eivar pioe coPapry kot SuVNTIKE AITEANTIKY Yot
™ {wn avtidpaon vrepevatodnoiag, n omoia cupPaivel
atpvidia botepa a6 éxbeon oe k&rmoto avitydvo (Hepner
& Castells 2003, Sampson et al. 2006, Carter et al. 2011).
Ieprypagnke yio mpwtn popd o 1902 ard touvg Portier
Kat Richet, ot omoiot katéAnfav oto cupTépacpa 6TL 0
OPYQVIOHOGC apXLKE evaloOnTOTIOLEITAL GE K&TTOLO OAAEPYL-
0Y&VO KAl Ta CUUTTTOATA TNG avadulaliag epdpavifovtal
otav enavektebel 610 (010 allepyloyovo (Portier & Richet
1902). Ot k0pleg KAVIKEG EKONADTELG, TOCO OTNV LAXTPIKN
TOL avOPAOTTOL G0 KAL TNV KTNVIXTPIKY, TTEPLAAUBAVOLY
CUUITTOHATA TIOL TIPOEPXOVTAL oTTO SLPOPETIKA CUGTHHATA
Kal Kuping amnd 1o dépua, To MENTIKO, TO KUKAOPOPLKS,
TO AVATIVEVLOTIKO, KL AlYyOTEPO CUXVE AITO TO VEVPLKO
ovotnpa kot Tovg opBaipots (Hepner & Castells 2003,
Dowling 2014). ITapodo mou ¢paivetat va ekdniwvetal
OUXVA GTOV OKDAO KL TT) YATQ, OTay €yLve avalrtnon otnv
nhextpovikn Paon deSopévov PubMed pe Aé€elg khedid
“anaphylaxis, dogs, cats” Bpé¢fnkav pévo 56 Snpoocted-
oelg. OL TepLoTOTEPEG ATTO AVTEG ALPOPOVV OVAPUAXKTIKT
avtidpaocn oe eUPOAA, TEPIPAANOVTIKOVG TTOPAYOVTEG,
dnypata eviopwv aM& Kat avatoOnTika gpappaxa, ovtiPi-
OTIKA K.(., EV® 6TV XpnotporotOnKay wg Aé€elg kKAeldLd
“anaphylaxis, anesthesia, dogs” ot dnpooteVoelg KAWVIKOV
TEPIOTATIKOV petnBnkav oTig 18 ouvolikd. Eidikd katd
TNV mepLeyXelpnTikn mepiodo katd Tnv omoia xopnyolvvTal
TIOAMG GpApHaKa, UITOopEL va eivat SOOKONO VX GUCXETIOTEL
pio avTidpaarn pe éva GUYKEKPLHEVO GAPUAKO Kot HAALOT
He TéTola PePaldTnTal OOTE QLT Vo Pitopel va dnpoactev-
Tel oe éykupo Teplodiko (Armitage-Chan 2010, Dowling
2014). Tevikd, T600 0NV KTVIXTPLKE OGO KAL GTNV LATPLIKT,
Tapd Ta TTOLKIAX Kot 0O apd CUUTITOHATO TTOL UITOpE( Vot
TpoKkOYoLV artd TNV avaduiadia oe TOAG Kot SlapopeTt-
K& GUOTHHATO, 1) OPLOTIK SI&YVWwon TNG aVapUAXKTIKAG
avTidpaong amotelei mpoxkAnon. I avtdv 1o Adyo, Tig
Televtaieg Sexaetieg yivetal mpoonabeta va kaBoplotoy
OLYKEKPLHEVA Kat oadn KpLtrpla tou Oa apopovv oe kabe
mbavo emeloddio (Sampson et al. 2006, Shmuel & Cortes
2013). H Siayelpton autev Tov MEPIOTATIKAOV €ival aKOH
10 SUOKOAN OTAV KATAANYOULV O EMITAOKEG KATE TNV
TiepleyxetpnTikr mepiodo.

O 016X0¢ TNG TIapovoAG HENETNG elvat 1) BPALOYPAPIKT)
avaokomnon ¢ avapuladiag otov okbAO Kal Th yaTa,
eotialovtag otny nabopuotodoyia, TNV attioloyia, Tig
KAwikég exdnhaoelg, Tn Siayvwon kat Beparteia, e épdoon
OTNV TEPLEYXELPNTIKT) TTEPi0dO.

IMaBoyévela

Otavtidpaoelg vnepevatoOnoiog Tumikd Stafabpifovtat oe
Té00epElg Katnyopieg: TuTou 1 1) &peon Sapecorafoipevn

Perioperative anaphylaxis in dogs and cats

Introduction

Anaphylaxis is a severe, potentially life-threat-
ening hypersensitivity reaction which occurs
abruptly after exposure to an antigen (Hepner &
Castells 2003, Sampson et al. 2006, Carter et al.
2011). It was first described in 1902 from Port-
ier and Richet, who concluded that the body is
initially sensitized to an allergen and the clinical
signs of anaphylaxis emerge when it is exposed
a second time to the same allergen (Portier &
Richet 1902). Main manifestations, in both human
and veterinary medicine, include clinical signs
originating from different body systems, mainly
dermatological, gastrointestinal, cardiovascu-
lar, respiratory and less often neurological and
ophthalmic (Hepner & Castells 2003, Dowling
2014). Even though it seems to be a fairly common
disorder in dogs and cats, searching the PubMed
database with the keywords “anaphylaxis, dogs,
cats” resulted in only 56 publications. Most of
these studies regard anaphylaxis as a response
to vaccinations, environmental factors, insect
bites as well as anaesthetic drugs, antibiotics etc.,
whereas using the keywords “anaphylaxis, anes-
thesia, dogs” reduced the case report number that
was recovered to 18 in total. Especially during the
perioperative period in which multiple drugs are
administered, it can be challenging to associate a
response to a particular drug, even more so with
enough certainty that this can be published in an
approved journal (Armitage-Chan 2010, Dowling
2014). In general, both in veterinary and human
medicine, despite the various severe clinical signs
which can be caused by anaphylaxis in many dif-
ferent body systems, the definitive diagnosis of an
anaphylactic reaction is challenging. Therefore,
in the past few decades an effort has been made
to define specific and clear criteria which will
regard every possible episode (Sampson et al.
2006, Shmuel & Cortes 2013). Management of
such cases is even more difficult when they result
in complications during the perioperative period.

The aim of this study is to review the litera-
ture on anaphylaxis in dogs and cats focusing in
pathogenesis, aetiology, clinical manifestations,
diagnosis and treatment, and emphasizing on
the perioperative period.

Pathogenesis

Hypersensitivity reactions have been classically
classified in four categories: type I or immediate
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aro IgE avoooogatpiveg, Tmov II 1} kKuTTapotoikr dia-
pecolafovpevn and IgG kat IgM avocoapatpiveg, TOTTOL
III tov mpoKaAeiTatl o6 TO CXNUATIOUS AVOGOGUUTTAOKWY
(avtryovou - avtiowpatog) Kat torov IV 1) kaBuotepn-
pévou tomov StapecolaBoopevn amd T-AepdpokvTTopa
(Dowling 2014).

[Mapdtt n avaduiaia éxel amodobei otnv TOITOU
I avtidpaon vnepevatoOnaiog, éxel Stamiotwbel Kat un
avoooloYLKT) popdr) avapulagiog, T6c0 oTov dvBpwro
600 kal ota {wa cuvTpodiis (Evpwmaikr) Axadnuio AN-
Aepytohoyiag kat KAwvikrg Avocoloyiag). Avtr 1 Hopén
urtepevatodnaiag €xel OVOpHaOTEL AVAPUAAKTOELONG oV Ti-
Spaon, 8e Sapecorafeitat amo IgE avoooopatpives kat
dev xpetdletal mponyovpevn ékbeon oToV aUTIONOYIKO
TapdryovTa yla Ty mupodotnot tng (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Avtdg o 6pog dev
efvatl amoAOTwG akptPig, kabang vrtodoxeic IgE pmopel
va evepyorotnBoiv amnd StapopeTikd avTlydvo ard eKei-
vo 1oL 081}yNoe 0TNV eKSHAWON KAVIKGOV CUUTTOHUETWY
KoTé T SLEAPKELL TOV TIPMTOL AvaGULAAKTLKOV eTtelgodiov
(Armitage-Chan 2010). Onw¢ avadépOnike ponyoupévag,
n naBoyévela NG Un aVOGOAOYIKNAG avapUAAKTOELS0DG
avtiSpaong dev éxet axdpa amoocapnviotel. H mapati-
pNoN TG oLXVA TIpoKaeiTal ard evOoPpAEPLa xopriynon
GAPUAK®Y Kol HEAALOTO (e KALVIKEG EKONADTELS avAAoYeg
He TNV TToodTNTA Kot TNV TaX0TNTa TNG £yXuong, odrynoe
OTNV AOKAALYN TG prropel va tpokAnOei axdpa kat
arntd HeTaPoAég oTn SlapepaVIKT) CUYKEVTPWOT LOVTWV
1) peTaPorég wopwtikdTnTAG 1)/Kat Siéyepon vrtoSoxéwv,
oL ortoiol éupeca tpokahoV ékhvon totapivng (Descotes
et al. 2007, Armitage-Chan 2010). A6 tnv &\An, ot dvo
auTég popPég Se prmopotv va StadpoporronBodv KAVIKA
(Descotes et al. 2007, Armitage-Chan 2010). Qot600, 1)
aVaPUAAKTIKY avTidpaoT eite avocoloyIKN/aANepyIKn 1)
HN avooohoYIKN/ U GAAEPYIKT), €XEL WG ATTOTENESHA TNV
EVEPYOTIOINGT) OLTEVTIKGOV KUTTAPWY, TNV ateAevBépwon
PaciPprwv KLTTAPWY 0T CUOTNHATIKY KUKAodopia Kot
v anehevBépwon XNUIKOV pecolapnTev avaduiagiag,
He KUPLOTEPOUG TNV LOTAEVT, Tot AEUKOTPLEVIQ, TOV TIapA-
yovTa evepyoroinong twv atpornetaiiov (PAF), kat tnv
npootaylavdivn D, (PGD,) (Hepner & Castells 2003, Peavy
& Metcalfe 2008, Khan & Kemp 2011, Shmuel & Cortes
2013, Dowling 2014). H aneAevdépwon autav Tov pecoa-
Pnt@v Tne PpAeypoVr¢ yiveTal oe devTepONeTTa €G AETITA
Kot 1) o0VBeon KLTTAPOKIVAOV EeKIvd evTog wpwv (Dowling
2014). Téhog, Tapapével AyvwoTo av 1) KUTTAPOTOEIKOD
tomoL avtidpaon (tvmov II), n avtidpaon pe oxXnNUATIONO
avocooupAOKeV (toTrou III) 1} n kaBvoTtepnuévou TOIOUL
avtiSpaon vrepevatodnoiog pe pecolafntég ta T-Aepdo-
KOTTopa (ToTtov IV) propotv va o8nyrcouv oe avaduladio
(Dowling 2014).
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mediated by IgE immunoglobulins, type II or
cytotoxic mediated by IgG and IgM immuno-
globulins, type III caused by immune complex
formation (antigen-antibody) and type IV or
delayed-type hypersensitivity mediated by T-lym-
phocytes (Dowling 2014).

Even though anaphylaxis has been attributed
to type I hypersensitivity reaction, a non-im-
munologic form of anaphylaxis has also been
identified both in humans and companion ani-
mals (European Academy of Allergy and Clinical
Immunology). This form of hypersensitivity has
been called anaphylactoid reaction, and it is not
mediated by IgE immunoglobulins and previous
exposure to the initiating cause is not necessary
in order to trigger this response (Armitage-Chan
2010, Shmuel & Cortes 2013, Dowling 2014).
However, this is not an entirely accurate term,
considering that IgE receptors may be activated
by a different antigen than the one that resulted in
clinical signs during the first anaphylactic episode
(Armitage-Chan 2010). As previously clarified,
the pathogenesis of the non-immunologic ana-
phylactoid reaction has not been elucidated yet.
The observation that is commonly caused by
intravenous infusions of drugs, especially with
clinical manifestations matching the rate and
speed of the infusion, has led to the revelation
that it can be triggered even by changes in ion
concentrations in the transmembrane potential
or osmolality transitions and/or receptor stim-
ulation which will indirectly cause the release of
histamine (Descotes et al. 2007, Armitage-Chan
2010). On the other hand, these two forms cannot
be clinically differentiated (Descotes et al. 2007,
Armitage-Chan 2010). However, anaphylaxis,
either immunological/allergic or non-immuno-
logical/non-allergic, results in the activation of
mast cells, the release of basophils in the systemic
circulation and the release of chemical anaphy-
laxis mediators including mostly histamine, leu-
kotrienes, platelet-activating factor (PAF) and
prostanglandin D, (PGD,) (Hepner & Castells
2003, Peavy & Metcalfe 2008, Khan & Kemp
2011, Shmuel & Cortes 2013, Dowling 2014;). The
release of such inflammatory mediators occurs
in seconds to minutes and cytokine synthesis is
initiated within hours (Dowling 2014). Finally,
it is unknown whether cytotoxic response (type
II), immune complex responses (type III) or de-
layed-type hypersensitivity mediated by T-lym-
phocytes (Type IV) can result in anaphylaxis
(Dowling 2014).



Aol oyia

Tevikd 0TI0l0GSATIOTE TTAP&YOVTAG [ITOPEL VA EVEPYOTIOLTEL
TA OLTEVTIKG Kot T Pacidpiha KOTTAPA KAl Vo TIPOKAAETEL
avapuralia (Hepner & Castells 2003, Simons 2009). Xtoug
KUPLOTEPOUG TTIAPAYOVTEG TIOL UTTOPEL VA TIPOKAAEGOLY
avadulaia ovprmepappavovtal Tpddia, Srypata ¢i-
SLov 1) evtduwy, epPoliacpol kabwg kat teppailovTiol
TIAPAYOVTEG, OTIWG EVTOVI &OKNOT, €vTovo Yuxog i} (éotn
(Jackson et al. 2003, Shmuel & Cortes 2013, Dowling 2014).
Z1a {Oa 6w Kal aTov &vBpwIto Ta pappaKa arroteAovy
pio peyan katnyopla mapaydéviov vmedbuvey ya Ty
npokAnon avadviaiag. Ta meplocdTEpa A6 ALTA €i-
VoL GApHOKO TTIOL XOPTYOUVTAL KAT TNV TIEPLEY XELPNTLKT
mepiodo (T.x. pn otepoeldn avtipreypovadn pappoka,
avTIBLOTIKA Kal KopTikooTepoetdn)) (Schaer et al. 2005,
Dowling 2014). Ta avaioOntikd pappoka emiong armote-
Aobv ouxvé aitio TTPOKANONG eite AVOGONOYIKOD €iTe pn)
avocoloytkol TOmou avapuiagiag (Armitage-Chan 2010).
Dappaka 6TwG N Hopivn Kat n eddivn elval yvwoto 61t
TipoKaAoVV arteAeLBEPWOT IO TOAHIVNG, IOLXITEPWG KATE TNV
evOopAEPLa xoprynot) Toug, yia avtd Kat Sev mpoteivetal
avtr 1 08¢ xoprynong (Armitage-Chan 2010). Xtov ok0OAo
Kat 0T ydrto €xet avadepOet avadulalia amod mevtoddin
(Mason 1976, Burren & Manson 1986), aketulompopadivn
(Meyer 1997), Euhalivn-ketapivn (Raptopoulos et al. 1993),
aApalalovn (Haworth et al. 2019), ne6i8ivn (Schachter
1952), pedetoudivn (Viscasillas et al. 2011), ehevBepn pop-
¢ivn kat pomiPakaivn VoTepa aTtd eMIOKANPiSeLx €yXvon
(Threlfall et al. 2012), kaBo¢ kat artd pokovpdvio (Kils et
al. 2016), mapapayvntika okaypagika (Pollard & Pascoe
2008, Girard & Leece 2010), kaBm¢ kat GANa GpappoKo
XOpNYyoLHeva oTnV TepLeyXelpnTik mepiodo. AAAa aitia
efval 1 HETAYYLON GpPECKOL AiHOTOG 1) TXPAYDYWV TOU, 1)
xoprjynon avBpamnivng adpouvpivng, n xopnynon Koro-
el8&V SlaALPHATOV Kal 1) Xprion XNHeoBepartevTikwv dop-
Hakwv O1w¢ n L-aomapywaon (Mertes & Laxenaire 2004,
Mathews 2006, Francis et al. 2007, Blake et al. 2016). Entiong
afloonpeintn eivat n avadulaktoeldng avridpaon amod
evdopAEPLa ¢yxvon Prrapivng K1 (Mi et al. 2014). Yiapyouv
AVUTTAVTNTA EPWTAHATA YIX TN} XP1OT HUOXAAAPOTIKGOV
GapUAK®Y 0Ta (W CLVTPOPLAG TTOL €xoLV evoxortolnOel
yia avapulaktoeldeig avTidpdoels oTov AvBpwITo KATA TN
diapketa TG avatoOnoiog. Qotéo0, oTar {Ha Sev vItdpxoLY
apketég Snpootevoels wote va e€axBovv cupmepdopata,
pe e€aipeon éva meploTATIKGO OKOAOU TTOL EUPAVICE OVA-
pulakToeldn avtidpaon katd T Sidpkela avaloOnoiag,
e€outiog evlopAéplag xoprynong pokovpdviov (Kiils et al.
2016). TTapdro 1mou T puoxahapwTikd BewpolvTal oXeTL-
K& aodaAn) oTn Xprion Toug, Tavov Aoyw TnG ENAenyng
dnpooteboewv wg mpog To avtifeto, Ba mpémet va divetal
WOlaitepn poooxn eldika o€ (O e LoTOPLKO avaPUAAKTL-
KNG avtidpaong (Jones 1992, Kiils et al. 2016). Emuthéov,
éxetavagepBel SteyxelpnTikn avadulaia oe MEPLOTATIKO
AoPeKToprg mvevova oKOAoL pe Stpodpthapiwot), boavov

Perioperative anaphylaxis in dogs and cats

Aetiology

Any agent in general may activate mast cells and
basophils and cause anaphylaxis (Hepner & Cas-
tells 2003, Simons 2009). Main agents that may
cause anaphylaxis include food, snake or insect
bites, vaccinations, as well as environmental fac-
tors such as intense exercise, extreme cold or
heat (Jackson et al. 2003, Shmuel & Cortes 2013,
Dowling 2014). In animals as well as in humans,
drugs are a wide category of agents responsible
for anaphylaxis. Most of these agents are drugs
administered during the perioperative period
(e.g. non-steroidal anti-inflammatory drugs, an-
tibiotics and corticosteroids) (Schaer et al. 2005,
Dowling 2014). Anaesthetics are also a common
cause of immunologic or non-immunologic an-
aphylaxis (Armitage-Chan 2010). Drugs such
as morphine and pethidine have been known to
result in release of histamine, especially during
intravenous infusions; therefore, this route is
not recommended (Armitage-Chan 2010). In
dogs and cats anaphylaxis has been previous-
ly reported due to thiopentone (Mason 1976,
Burren & Manson 1986), acepromazine (Meyer
1997), xylazine-ketamine (Raptopoulos et al.
1993), alfaxalone (Haworth et al. 2019), pethidine
(Schachter 1952), medetomidine (Viscasillas et al.
2011), free morphine and ropivacaine after epi-
dural administration (Threlfall et al. 2012), as well
as rocoronium (Kiils et al. 2016), paramagnetic
contrast agents (Pollard & Pascoe 2008, Girard
& Leece 2010) and other drugs administered
during the perioperative period. Other causes
include fresh blood or blood product transfu-
sions, human albumin, colloids and chemother-
apeutic agents such as L-asparaginase (Mertes
& Laxenaire 2004, Mathews 2006, Francis et al.
2007, Blake et al. 2016). Anaphylactoid reaction
caused by intravenous infusion of vitamin K1 is
also worthy of note (Mi et al. 2014). There are
unanswered questions over the use of muscle
relaxants in animals that have been implicated
in anaphylactoid reactions in humans during
anaesthesia. However, in animals there are not
enough reports for conclusions to be drawn, ex-
cept a single case report in a dog that presented
with anaphylactoid reaction during anaesthesia
in which intravenous rocuronium was implicated
(Ktls et al. 2016). Even though neuromuscular
blocking agents have been considered relatively
safe to use, possibly due to a lack of reports to
the contrary, special care should be provided
especially in animals with a history of anaphy-
laxis (Jones 1992, Kiils et al. 2016). Moreover,

Hellenic Journal of Companion Animal Medicine « Volume 9 « Issue 1+ 2020

35



36

MepleyXEIPNTIKEG AVAPUAGKTIKEG QVTIOPATELS

Aoyw Tuyaiog Statopng Tov mapacitov (Carter et al. 2011).
To peyaAOTepo TIPOPANUA KATG TNV TIEPLEYXELPNTIKT Tre-
plodo pe Ta avonoOnTIKE, T AVTIBLOTIKG, Tor AVOAYNTIKA
Kol G pappaka givat 4Tt xopnyovvtat oe Siddpopoug
ovvdvaopouvg. Emopévac, eival SOokoAn n tavtomnoinon
NG LTEDBLYNG PAPHAKEVTIKIG OVGING KAl CUVETIOG TA
ONHOCLELPEVA KALVIKA TIEPIOTATIKE OXETIKA pe To Oépa
auTo eivat ondvia (Armitage-Chan 2010). Eivat ertiong
aflOCNHEIWTO OTL LTTAPXOLV TIEPLTTOOELG AvVadLAKELNG, O
ortoieg 8¢ PITOPOHY VOt GUCXETIGTOVV e YVWOTO QUTIONOYIKO
napdyovta 1) yeyovog (Choo et al. 2010).

KAvikég ekdnlwoeig

To KAvikG ovpmtopata eaptavTtal and o eidog Tov {hov,
TNV TPONYOLHEVT evacONTOTOINGT) TOL 08 AAAEPYLOYOHVO,
TNV TOCOTNTA TOL AMAEPYLOYOVOU KaL TNV 006 €kBeong oTo
alepytoyovo (Schaer et al. 2005, Shmuel & Cortes 2013).
Znv kKAwvikn Tpdérn, oL okVOAOL TTpooKopilovTal cuxvoTEpX
e LTTOTOOT) KAl ALHOPPAYLKT) SLAppOLa, EVE CUUTTTOHA-
T ATTO TO AVATIVEVOTIKO GUGTNHA eival AydTeEPO GUXVA
(Quantz et al. 2009, Shmuel & Cortes 2013). Xt1g ydteg,
TIAPOAO TIOL TAX ONHOCLEVHEVA TIEPLOTATIKA efvarl EAAXLOTA,
1 KupLdTEPT EKdNAWOT TNG avaduiagiog eivot n avarvev-
otwr) Suoxépeta (Litster & Atwell 2006, Moore et al. 2007,
Hume-Smith et al. 2011, Dowling 2014). Ta un evrepiké
oUUITOHATA eKONA®VOVTaL adpviding kat cuviBwg eival
coPapdTepa GUYKPLTIKG pe ToTiK) ékBeon oTo Oéppa, Kal
TepAapPAvouy Kupiwg eKSNA®GOELS aTtd TO KUKAOPOPLKO
Kat To avarvevoTiké ocvotnua (Schaer et al. 2005, Kemp
et al. 2008). Katdmiv eiomvong tou vitebBuvou allepyto-
yévou, Kupilwg emnpealetal 10 éviepo, o€ GLVOLAGUOS e
OEPUATIKEG AVTIOPATELG KAl PPOYXOOTIACHO KAOKOG Kol
ekdnhwoelg and 1o pwikéd Prevvoyovo (Dowling 2014).
H tomukn emagn tov alepyloydvou pe 1o déppa e€wte-
pud propei va 08nynoel e SepHATIKA Kot CUOTNUATIKA
ovpntepata (Dowling 2014). H taxotnta pe tnVv omnoia
xopnyeitat To vmelBLVO AAAePYLOYOVO €XEL €TTIONG OTpa-
ola, KaBmG Kal ov To aAAepPYLOYOVO €xel UTTOOTEL apaiwon
(Schaer et al. 2005, Guedes et al. 2006, Armitage-Chan
2010). To xpoviko Staotnua 1ov pecolafel petad tng
¢k0eonc 0TO AANEPYLOYOVO KAL TNG EVAPENG TWV CUUITTR-
HATWV €XEL CUOXETIOTEL He TN coPapOTNTA TNG AvapLAA-
€iag, 1600 atov dvBpwro doo kat ota pikpa oo (Khan &
Kemp 2011, Shmuel & Cortes 2013, Dowling 2014). Oco
o apvidia eivat 1) EPPAVIOT TWV CUUTTWHATWY, TOCO
avfavetar katn ooPapdtntd toug (Kemp et al. 2008, Khan
& Kemp 2011). Ta cvprtepata ouvibug ekdnlovovtal
oe Sikotnpa 5-30 AeMTOV, G€ OPLOUEVESG OUWG TIEPUTTAOOELG
HecoAaBoUV apKeTEG DPEG péXpL TNV ekdnAwar) Toug (Choo
et al. 2010, Moore & HogenEsch 2010, Khan & Kemp
2011). Zrov avBpwrto avagépetat Sipactkn avtidpaon
KOTQ TNV oToia VOTEPH ATIO TNV LITOXWPNOT) TWV APXIKOV
CUUTTITOHATWV QUTH PTTOPEl VA ETaVePaVIOTOVV péoa o€ 1
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anaphylaxis during surgery has been reported in
a case of lung lobectomy in a heartworm-infected
dog possibly due to accidental dissection of the
parasite (Carter et al. 2011). The biggest problem
during the perioperative period with anaesthetics,
antibiotics, analgesics and other drugs is that
they are administered in various combinations.
Therefore it is difficult to identify the causative
agent and consequently case reports regarding
this matter are scarce (Armitage-Chan 2010). Itis
also worth mentioning that there might be cases
of anaphylaxis which cannot be associated with a
known causative agent or event (Choo et al. 2010).

Clinical manifestations

Clinical signs depend on animal species, previous
sensitization to an allergen, amount of the allergen
and route of exposure to the allergen (Schaer et
al. 2005, Shmuel & Cortes 2013). In the clinical
setting, dogs are most commonly admitted with
hypotension and haemorrhagic diarrhoea, where-
as respiratory signs are uncommon (Quantz et al.
2009, Shmuel & Cortes 2013). In cats, even though
case reports are scarcer, the main manifestation
of anaphylaxis is respiratory distress (Litster &
Atwell 2006, Moore et al. 2007, Hume-Smith et
al. 2011, Dowling 2014). The non-intestinal clin-
ical signs emerge abruptly and are usually more
severe compared to localized external exposure,
and they include mostly cardiovascular and res-
piratory manifestations (Schaer et al. 2005, Kemp
et al. 2008). When the responsible allergen has
been inhaled, the intestine is mostly involved,
combined with skin reactions and bronchoc-
onstriction and manifestations from the nasal
mucosae (Dowling 2014). Localised external con-
tact with the allergen may lead to dermatological
and systemic signs (Dowling 2014). The speed
with which the inciting allergen is administered
is also of importance as well as whether or not
the allergen has been diluted (Schaer et al. 2005,
Guedes et al. 2006, Armitage-Chan 2010). The
time elapsing between exposure to the allergen
and onset of clinical signs is associated with the
severity of anaphylaxis both in humans and small
animals (Khan & Kemp 2011, Shmuel & Cortes
2013, Dowling 2014). The more abruptly clinical
signs manifest, the more severe they will be (Kemp
et al. 2008, Khan & Kemp 2011). Clinical signs
usually occur within 5-30 minutes, however in
certain cases several hours may pass until clinical
signs are evident (Choo et al. 2010, Moore &
HogenEsch 2010, Khan & Kemp 2011). In human



éwg Kal 72 opeg (Sampson et al. 2006, Simons et al. 2011).
Ext6¢ amnd Sipaotkr avapulalia, xet mapatnpnbei otov
okOMo kal kaBuoTepnuévn vrepevatodnoia Tomov III pe
EUPAVIOT) CUUTTTWHATWV NHEPES £m¢ ePSOUASEG peTd TNV
ékBeon oto allepytoyovo (Francis et al. 2007). Zvykexpt-
péva, vrdpxel Snpocievon mov apopd aTNV eVOOPAEPLa
xoprynon avBpamivng aAPoupivng oe 6 okbAoLG oL oTtoiot
ekONAwoav cupnTOHaTa botepa and 5-13 npépeg (Francis
et al. 2007) kat pa GANN TTOL APOPd TEPLOTATIKO GKUAOV
TIOU EUPAVIOE CUUTITWHOTA TNV TPIiTn Népa LOTEPA ATIO
xoprynon avtiogpikot opov (Berdoulay et al. 2005).

To cvpntopata (Tivakag 1) cuvhBwg poépxovtal
art6 1o Séppo, TO TEMTIKO (ETKPATOUYV GTOLG OKUAOUVG),
10 KopSlayyetaxd, To avarvevo ko (EMKpaTodV OTIG YA -
T€G), TO VELPLIKO oVOTNHA Kat Toug 0dpBaipovg (Shmuel &
Cortes 2013, Dowling 2014). Ot exdnAaoelg amd To déppa
dev eival T6G0 OLYVEG OTOV OKDAO Kat Tr yata é0o eival
otov &vBpwro. Mropei va armoteAovV [EPOG TOL AXPYLKOD
otadiov ¢ exdnAwong Tng avapulaiog Kal popel v
ovpmepapPavovtal oe kKaBuotepnuévou Tomov avtidpa-
on i Hropel kot va pnv gpdaviotodv kaBolov (Sampson
et al. 2006, Quantz et al. 2009). Ta Sepuatoloykd ov-
HITTOUATO GUXVE HITopel va elvait TIOAD friia 1) propel va
HNV Yivouv avTIANTITA AOY® TOL TPLXWHATOG 1) AOY® TOU
Xpopatiopov Tov d¢ppatog (Quantz et al. 2009). Xe avtd
ovprepthappavovtat To epvONUA, 0 KVNOROE, N Kvidwaon
KOl TO oty Yeloyeveég o{dnpa, To omoio eivat Kot To cuxvoTepa
TAPATHPOVHEVO CUUTTWHA TNG avaduAaing oTo Séppa
Ko emikpatel 0Tov okvAo (Armitage-Chan 2010, Shmuel
& Cortes 2013, Dowling 2014). O xvnopdg eivat ouvnwg
YEVIKEVHEVOG, EV® TO AYYELOYEVEG OiSn o TTapaTnpeital
ovvnBéoTepa 0TNV KEPAAT, Tot AKPA KAl TNV TIEPLOXT) TWV
yevvnTikev opydvwv (Francis et al. 2007, Girard & Leece
2010, Dowling 2014).

Ta copmTopaTe ATTO TO TEMTIKO CVOTNHO EivaL pin €L-
SIk& Kat og aLTA TIEpAarpBAvovTa N vaTia, 0 EUETOG KAl
n Stappota (Shmuel & Cortes 2013, Dowling 2014). Xtov
OKUAO ETMIKPATOVV TOL CUUTTTOHXTA ATTO TO TIEMTIKO GUOTN A
Kot oLXVE TpokahobvTal and mulaia vréptaon (Lautt
& Legare 1987, Richardson & Withrington 1987, Quantz
et al. 2009). Ymidpyet Snpoaievon n omoia avadépet OTL N
aUENHEVT QAAVLVIKT AULVOTPOVOHEPEOT KAL 1) [) UGLONO-
YUK €KOVA TG XoANSOX0L KOGTNG GTO LITEPTXOYPAPN A
Kothiag oxetilovrat pe avapuiatio (Quantz et al. 2009).

To kUplo oVOUTMTWHA KUKAOPOPIKNG TIPOGPOANG OTOV
OKONO KL TN YATot gfvat 1) UTTOTAOT AOYW TNG TTEPLPEPLKNG
ayyelodlao ToAG Kat TNG avénuévng SlamepatodTnTag TOU
TOLXOHUATOG TWV AYYelwV TTOL TTPOKAAODVTAL ATIO TOVG
HeoOAXPNTEG TNG PpAEYHOVAG KT TN SL&pKELar THG avor-
¢uhagiog. H av€npévn Slamepatdtnta TOL TOLKDOUATOG
Twv ayyelwv odnyel eniong oe e€ayyeinon vypOV and Tov
evioayYelaKkd aTOV eEMAYYELNKO XOPO (L€ ATTOTENECHA TNV
vrtooykatpia. Av avtd mapataBovy, ptopei va odnyroovy
oe Kukhogoptkn katamAnéia (cok), n omoia emuAéov xa-

Perioperative anaphylaxis in dogs and cats

medicine a biphasic reaction has been described
during which after the initial clinical signs have
been controlled, they may reappear within 1 to 72
hours (Sampson et al. 2006, Simons et al. 2011).
Other than biphasic anaphylaxis, delayed type I1I
hypersensitivity reaction has been observed in
dogs with manifestation of clinical signs up to days
or weeks after exposure to the allergen (Francis et
al. 2007). In particular, there is a paper regarding
the intravenous infusion of human albumin in 6
dogs which evidenced clinical signs after 5-13 days
(Francis et al. 2007) and another one regarding a
case of a dog that manifested clinical signs on the
third day after antivenom (anti-ophidic serum)
had been administered (Berdoulay et al. 2005).

Clinical signs (Table 1) usually include der-
matological, gastrointestinal (predominantly in
dogs), cardiovascular, respiratory (predominantly
in cats), neurological and ophthalmic manifes-
tations (Shmuel & Cortes 2013, Dowling 2014).
Dermatological signs are not as frequent in dogs
and cats as they are in humans. These signs can be
part of the initial stage during the manifestation
of anaphylaxis and may be included in a delayed
response or they may not be noted at all (Sampson
et al. 2006, Quantz et al. 2009). These cutaneous
responses are frequently very mild or may not
be readily observed due to the fur coat or skin
pigmentation (Quantz et al. 2009). Dermatolog-
ical signs include erythema, pruritus, urticarial
and angioedema which is the most commonly
observed skin manifestation of anaphylaxis and
predominates in dogs (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Pruritus
is usually generalised whereas angioedema is
most commonly observed on the head, limbs
and genitalia (Francis et al. 2007, Girard & Leece
2010, Dowling 2014).

Clinical signs from the gastrointestinal tract
are nonspecific, and include nausea, vomiting and
diarrhoea (Shmuel & Cortes 2013, Dowling 2014).
In dogs, gastrointestinal signs predominate and
are usually caused by portal hypertension (Lautt
& Legare 1987, Richardson & Withrington 1987,
Quantz et al. 2009). There is a published paper
which reports that increased alanine aminotrans-
ferase and abnormalities in gallbladder imaging
during abdominal ultrasonography have been
attributed to anaphylaxis (Quantz et al. 2009).

The main manifestation of cardiovascular
compromise in both dogs and cats is system-
ic hypotension due to peripheral vasodilation
and increased vascular permeability caused by
inflammatory mediators during anaphylaxis.
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Mivakag 1. KAwvikd cupmtwpata tng avagulagiag.

Seppatohoyika TMEMTIKA  KUKAOQOPIKA AVATIVEUOTIKA VEUPOAOYIKA 0@OaApIKA
epudNUa vautia* OUOTNUATIKY UTTOTACN Bpoyyoéomacuog YEVIKELPEVN LUTKN aduvapia — 0@BAAUIKOC KvnOUOC
KVNOUOG £uetoc® umooyKalpia duomnvola** atadia unepalpia emmepuKOTa
kvidwon Slappola®  KukAo@opIKA Katamnéia  ouplyuog a\ayr| CUMTMEPLPOPAS BAepapitida
QyYEIOYEVEC OidNnua* wypol Bhevvoydvol Taxumnvola EMANTITIKES KPIOEIC XOuwon

auénuévog xpovog oidnua Aapuyya AITOBUUIKEC KQIOEIC dakpuppola

avamipwong Twv

TPIXOEIBWY

a06evAC 0PUYHOC TITAPHOG KaTantwon

unoBeppia KOINOKT| avarvory

appubuieg Kuavwon

KapASIaKr avakoTr QvamvevoTikA avendpkela™

FEMKPAToOV 0T0 OKOAO
**eMmKpatody ot ydta

paktnpiletal and wxpovg PAevvoydvoug, avénuévo xpdvo
avaTA PO G TV TPLXoEd®Y, acBeviy opuypod Kal vito-
Bepptio. E€attiag tng ummooykatpiog avapévetat taxukapdic,
wotdoo eviote epdavitetal fpadukapdio Adyw Siéyepong
Tov avtavakhaotikol Bezold-Jarich, to omnolo evepyorot-
eltaL oe eputTROoELg vtooyKatpiog (Armitage-Chan 2010).
Enut\éov, pmopei va epdaviatody appubieg 1} axdpa Kat
kapdiakn avaxorr (Shmuel & Cortes 2013).

1o KOpLa AVOTTVEVOTIKA CUITTOUATA OTA (UK {oa
ovprepappavovtal o Bpoyxoonacpog, n Sbomvola, o
Brixag, 0 ouptypdg kat n taxvvola (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Enutdéov, propel
va LTTEPYEL o{dnpa ToL AdpLYYQ, TTTAPUOG Kal 6e coPapég
TIEPUTTWOELG KOLALAKOD TOTTOL aVATTVOT), KUAV®OT) KOL V(-
nivevoTikn averapketa (Shmuel & Cortes 2013, Dowling
2014). Zti¢ yareg 1 SUOTIVOLA EIVAL TO TIPOTO COUITTWHA TNG
avapulaiag, n omola ptopel va tpoépxetat artd oidnpa
TOU AAPUYYX KAL TOL G&PLY YA, PPOYXOCTIAGHO Kot avén-
pévn ékkpton PAévvng (Hume-Smith et al. 2011, Dowling
2014). Ztov avBpwrto, aoBeveig fe IoTOPLKS AVATIVEVCTIKOV
VOOTHOTOG HITOPEL VA EKINAWOOLY EVTOVOTEPN TA AVA-
TIVEVOTIKA OUUTITTOUATA, woTdoo dev €xel amoderxDel Ot
auTég ot opddeg aoBevmv eivat o guntadeic wg Tpog TNV
ekdnAwon avapulaiog (Shmuel & Cortes 2013).

Ta vevpoloyd Kat 0PpOaAUKE copmTOpaTa efval
OTIOVIOTEPA OTNV KAVIKT TIPAEN CUYKPLTIKE e T UTTO-
AOLTIQ CUUTITAOATA TIOVL TTEPLYpAPNKay Tapartdvw. Ta
VELPOAOYLKA CUUITTOUATA 0T [UIKP& (oA TTephapBavouy
YEVIKELHEVT MUiKT advvapia, atalio, petaforég ovpe-
PLPOPAG, ATIOAELA TUVEISNOTG KAt KATATITWOT), TTOL OXETi-
Covtat pe v vtdtaon (Quantz 2009, Hume-Smith et al.
2011, Shmuel & Cortes 2013, Dowling 2014, Rostaher et al.
2017). Tot 0pOONHIKE CUUTTTOUATA OTOV GKUAO Katl Tr) YaTot
topel va epAapBavouy 0GB KO KV OO, LITEPatpLia
TOU enuTedLKOTA, PAedapitida, xOpwon Kat Sakpvppola
(Hume-Smith et al. 2011, Shmuel & Cortes 2013).
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Increased vascular permeability also leads to
fluid extravasation from the intravascular to the
extravascular space resulting in hypovolemia. If
prolonged, this can lead to circulatory collapse
(shock) which is further characterized by pale
mucous membranes, increased capillary refill
time, weak pulse and hypothermia. Tachycardia is
anticipated due to hypovolemia, however some-
times bradycardia is observed due to stimulation
of the Bezold-Jarich reflex which is activated in
cases of hypovolemia (Armitage-Chan 2010). As
well, cardiac arrhythmias or even cardiac arrest
may occur (Shmuel & Cortes 2013).

Main respiratory signs in small animals in-
clude bronchoconstriction, dyspnoea, coughing,
stridor and tachypnoea (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014). Moreover,
there may be laryngeal oedema, sneezing and
in severe cases abdominal breathing, cyanosis
and respiratory failure (Shmuel & Cortes 2013,
Dowling 2014). In cats, dyspnoea is the first sign
of anaphylaxis which can be caused by laryngeal
and pharyngeal oedema, bronchoconstriction
and increased mucus secretion (Hume-Smith et
al. 2011, Dowling 2014). Humans with a history
of respiratory disease may develop more severe
respiratory signs even though it has not been
proven that these patients are more susceptible
to anaphylaxis (Shmuel & Cortes 2013).

Neurological and ophthalmic signs are rarer in
clinical practice, compared to the symptoms de-
scribed above. Neurological signs in small animals
include generalised neuromuscular weakness,
ataxia, changes in behaviour, seizures, syncope
or hypotonia which are related to hypotension
(Quantz 2009, Hume-Smith et al. 2011, Shmuel
& Cortes 2013, Dowling 2014, Rostaher et al.



Table 1. Clinical signs of anaphylaxis.

Perioperative anaphylaxis in dogs and cats

dermatological  gastrointestinal  cardiovascular respiratory neurological ophthalmic
erythema nausea* systemic hypotension bronchoconstriction weakness ocular pruritus
pruritus vomiting* hypovolemia dyspnoea** ataxia conjuctival hyperaemia
urticarial diarrhoea* collapse stridor altered behaviour blepharitis
angioedema* pale mucous membranes  tachypnoea seizures chemosis

increased capillary refill laryngeal oedema syncope lacrimation

weak pulse sneezing
hypothermia
arrhythmias Cyanosis
cardiac arrest

hypotonia

abdominal breathing

respiratory failure**

*predominating in dogs
**predominating in cats

Alyvoon

H x\wvikn Stdyvwon g avapulagiog amotehel mpdrinon,
OXL HOVO MOy TNG EANELYNG ELSIKAOY TTABOY VW HOVIKGOV OU-
HITTOUATOV, AANG €TTiONG €XITING TOU HEYEAOL PAGHATOG
TV KAVIK®OV ekdnAwoewv (Shmuel & Cortes 2013). Etov
dvBpwrto éxouv Tebei kpttnpla yio Sty vwoBei avadpuialio
(Sampson et al. 2006). QoTd00, AMATOOVTAL TTEPATEPW
€PEVVEG YL TI) XPr)OT TETOLWV KPLTNPIwV OTNV KTNVIATPIKT
(Shmuel & Cortes 2013). Ztnv kAWK 1Tpaln, oTa UKp&
{oa TTONV Xpriotpeg pitopel va pavolv Anpodopieg artod
TO LOTOPIKY, OTIWG TIponyoLevn avtidpaon oe epolia-
OHOVG, KATAVAA®OGT TPOG{H®V, VOYUATA EVTOH®V, KXOWG
Kot Tpdodpateg HeTAYYIOELS 1) XOpHyNon avIIPLOTIK®Y,
avatoONTIKAY Kot M@V papUaKwy, KaBnOE Kat 0 Xpovog
TI0L HedOAGPNOE pHeTalD NG €kBeonG OE YVWOTO AVTLYOVO
Kat NG eRPAvIons Twv oupntopdtoy (Shmuel & Cortes
2013). Autég ot TAnpodopieg e GUVSVACHO e TNV EV-
Sexdpevn apviSia eHPAVION TV CUUTTOHATOV, CLXVA
amtoteholV TG povadikég evSeifels avapulaliog (Sampson
etal. 2006, Shmuel & Cortes 2013). AM\epyKéG SOKI|LEG e
evdo8epUIKT £YXLOT SLAPOPWY TIAPAYOVTWY EXOUV XAHNAT
evatoOnoio Kat elSIKOTNTA, KAl O TIEPITTWOELG TIOL XPEL-
Gletan dpeon BepaImeLTIKT AVTILETOTILON OTIWG KATA TNV
Tiepleyxetpn Tk nepiodo, Tétoleg Sokiuég Sev Exouv mpa-
Ktk afio (Armitage-Chan 2010). Métpnon twv enumédwv
TNG TPUTITAONG Kol TNG OTapivng oTo aiplar yivetal otov
GvBpwro ylax t Stayvwon tng avaduiagiog (Sampson et
al. 2006, Khan & Kemp 2011). Eta {da 6uvTpodLdg éxouv
TIEPLOPLOHEVT EGAPHOYT), HAAAOV AOY® TOL TTEPLOPLOHEVOU
XPOVIKOU SloTAHATOG 6TO oTto{o TIpéTet va puetpnboov.
Emopévwg, efvat pn TIpaKTIKEG Oe eMElyOVTH TIEPIOTATIKG,
KaBa¢ Sev vmtapyouv amodei€elg yio T XpnotHOTHTE TOUG
ota (oo cuvTpodLég (Sampson et al. 2006, Schwartz 2006,
Quantz et al. 2009, Mi et al. 2014).

A6 Oha Ta T pATTIAV®, CUUITEPAVOULE OTL T SLdyvew-
on Paoiletat oto 10TopIKd Kat Tar cupnmTpata. H xprion
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2017). Ophthalmic signs, both in dogs and cats
may include ocular pruritus, conjuctival hyper-
aemia, blepharitis, chemosis and lacrimation
(Hume-Smith et al. 2011, Shmuel & Cortes 2013).

Diagnosis

Clinical diagnosis of anaphylaxis can be challeng-
ing, not only due to the lack of specific pathog-
nomonic clinical signs, but also due to the wide
spectrum of clinical manifestations (Shmuel &
Cortes 2013). There are criteria in humans that
need to be met in order to diagnose anaphylaxis
(Sampson et al. 2006). However, further studies
are required in order to use such criteria in vet-
erinary medicine (Shmuel & Cortes 2013). In
small animal practice, information from the clin-
ical history can be very useful, such as previous
reactions to vaccinations, food, insect bites as
well as recent transfusions or administration of
antibiotics, anaesthetic agents, and other drugs as
well as the time between the exposure to a known
antigen and symptoms manifested (Shmuel &
Cortes 2013). Such information combined with
possibly abrupt manifestation of clinical signs
can often be the only evidence of anaphylaxis
(Sampson et al. 2006, Shmuel & Cortes 2013).
Allergy testing by intradermal injection of various
possible agents has low sensitivity and speci-
ficity, and in cases when management should
be undertaken immediately such as during the
perioperative period, such testing has no prac-
tical value (Armitage-Chan 2010). Tryptase and
histamine blood levels are measured in humans
in order to diagnose anaphylaxis (Sampson et
al. 2006, Khan & Kemp 2011). This has limited
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AWV Sy Voo TIKGOV epyaleiny OTwg 1 LETPNON TRV
emTéd WV PLOSEIKTOVY 0TO atfpa 1) 1) ev8odeppikn) Sokipn
omavia yivovtoat Adym xapnAng evaioOnoiog kat etdikd-
TG 0T Sy vwon Kat TV TPOYvwoT) aVaGpUAXKTIKHG
avtidpaong.

Oepameia

H avagulalio amote)ei eneiyovoa kataotaorn (Simons
2009, Armitage-Chan 2010, Dowling 2014). H Bepatevti-
KI) QVTILETOTILOT TIPETIEL VA gfvart dipeor) Kout emdeTikn dt-
OTLTTEPIOTATIKA Ta OTTO{0t HITOpEl apXIKé va pn paivovTal
amelA\nTIKd Y 1 {wn) Tou {Hov pmopei va 0dnyrcovy
otov Bavato péoa oe Aiya Aemtd (Sampsons et al. 2006,
Shmuel & Cortes 2013, Dowling 2014). Ot Bepartev-
TIKEG ETTLAOYEG TTOU LTTEAPXOLV YIX TNV AVAPUAAKTLKY
avtidpaon (IMivaxag 2) Bacilovtal otnv eumelpia Tov
KTNVIATPOU Kat EEAPTOVTAL ATTO TOL CUHTTTOUATA KAl TIG
TIPOTIHAOELG TOU KTVIATPOU. ZuviiBwg n Oepareio Sexivd
He TNV amopdkpuven i TN dlakoT) Tou LTTOTIOEHEVOL
napdyovta (Shmuel & Cortes 2013). Qot600, dTav évag
OKUAOG 1 Lo YdTar TTPOOKOHICeTAL pe avaPpUAAKTIKO GOK
TIOUL WITOpEl vor 08N yToeL G€ KXpSLOAVATTVEVOTIKY) KATAP-
pevon, epappotovtat ot 0dnyie¢ RECOVER, ot omoieg
nieptAapPavouy Tnv tayeia aloAOYNON TV AEPAYWY®Y,
TNG AVATIVONG KAl TOU KUKAOPOPLKOV, TIPOKELLEVOL Vot
QITOKAELOTEL 1) KapSLOAVATTVELOTIKY) avakortr| (Sampson
et al. 2006, Fletcher et al. 2012, Shmuel & Cortes 2013).

To ¢pdappako emhoyng eivat n adpevahivn. H adpe-
valivn TapdyeTal GUOLOAOYLKE aTtd TN LLEAWON Holpa
TV eTvedpLdiny Kat eKKPIVETAL 08 KATAOTAGELS ATTEL-
ANTIKEG Yo Tn) {wn Tov {hov (Mink et al. 1998, Bautista
et al. 2002, Mink et al. 2004, Mathews 2006, Sampson
et al. 2006, Kemp et al. 2008, Simons 2009, Simons et al.
2011, Fletcher et al. 2012, Dowling 2014). Q¢ ¢pappako
OTNV AVTIHETOTILON TNG avaduiagiog, n adpevahivn
xpnotporoteital Kuping yia tn dpdon mouv €xel Katd
KOPLO AOY0 0TO Kapdlary yelakd oUOTNHA KAL OTIG Aeieg
puikég iveg (Shmuel & Cortes 2013) evepyorotmvtag
Toug a- Kat B-adpevepyikoug vrtodoxeig (Gu et al. 1999).
H emidpaon mov €xet oToug a-adpevepytkovg vtodoxeig
TIPOKAAEL LY YELOGVOTIOGT HE ATIOTEAETHA TNV aVENOT
NG TIEPLPEPLKNG ALY YELXKNG avTIOTAONG, TNV avEnamn NG
apTnNpLaKng TTieong Kot T1 HEiwoT TOU OO HATOG GTOUG
aepaynyous (Gu et al. 1999). H evepyormoinon tov
B-adpevepytk@v LTTOSOXEWV ExeL WG ATTOTENEGHA DETIKN
LVOTPOTIO Kat Xpovotpdio Spdon (péow twv Pl-adpe-
VEPYIKOV LITOSOXEWV) GTO HVOKAPSLO, e ATTOTENETHA
va av€avetal n kapdiakn apoxrn (Gu et al. 1999, Kemp
etal. 2008). EkT1o¢ tn¢ StaXeiptong Twv Kapdiay YELAKOY
OUHITTOHATWY, N adpevalivn TTpokalel BpoyXodlaoToAr,
KATAXOTEANEL TNV oTTeAeLOEPMOT) TWV HEGONXPNTWV TNG
PpAeypovig Kal petwvel TV Kvidwor (péow twv B2-adpe-
vepytkav vrtodoxéwv) (Gu et al. 1999, Kemp et al. 2008,
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application in companion animals possibly due to
the limited time frame during which they should
be measured. Therefore, they are impractical in
emergency cases, as long as there is no evidence
to support their usefulness in companion animals
(Sampson et al. 2006, Schwartz 2006, Quantz et al.
2009, Mi et al. 2014).

From the above, diagnosis is based on history and
clinical findings. The use of other diagnostic tools
like identification of biomarkers or skin sensitivity
test is rarely performed due to low sensitivity or low
specificity to diagnose or predict an anaphylactic
reaction.

Treatment

Anaphylaxis is a medical emergency (Simons 2009,
Armitage-Chan 2010, Dowling 2014). Immediate
and aggressive treatment strategies must be taken
as cases that may not initially seem life-threatening
could be fatal within minutes (Sampsons et al. 2006,
Shmuel & Cortes 2013, Dowling 2014). Treatment
options (Table 2) for anaphylaxis are based on the
experience of the clinician and depend on the symp-
toms and clinician’s preferences. Usually the treat-
ment begins with removal or discontinuation of the
suspected agent (Shmuel & Cortes 2013). However,
when a dog or a cat is presented with anaphylactic
shock that may lead in cardiorespiratory collapse
the RECOVER guidelines can be followed including
rapid evaluation of the airway, breathing and circu-
lation in order to rule out cardiopulmonary arrest
(Sampson et al. 2006, Fletcher et al. 2012, Shmuel
& Cortes 2013).

The drug of choice is adrenaline. Adrenaline is
naturally produced by the adrenal medulla and is
secreted in life-threatening situations from the ad-
renal glands (Mink et al. 1998, Bautista et al. 2002,
Mink et al. 2004, Mathews 2006, Sampson et al. 2006,
Kemp et al. 2008, Simons 2009, Simons et al. 2011,
Fletcher et al. 2012, Dowling 2014). As a medica-
tion during management of anaphylaxis, adrenaline
is mainly used for its effect on the cardiovascular
system and smooth muscle cells (Shmuel & Cortes
2013) by activating alpha- and beta receptors (Gu et
al. 1999). Its effect on the alpha-adrenergic receptors
results in vasoconstriction, leading to increase in
peripheral vascular resistance, increase in systemic
arterial pressure and reduction of airway oedema
(Gu et al. 1999). The activation of beta-adrenergic
receptors results in positive inotropic and chrono-
tropic effect (via beta-1-adrenergic receptors) on
the myocardium, resulting in increase in cardiac
output (Gu et al. 1999, Kemp et al. 2008). Other
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Mivakag 2. Pappaka kat 0doi xopriynong yia tn Ogpansia tng avaguladiag.

@apuaka odoi xopriynong oxOAla
adpevahivn 2,5-5ug kg’ IV E@ooov amapaltnto, pnopei va emavoineBei
10 ug kg' IM avd 5-15 Aemra.
(Dowling 2014)
0,05 pg kg™ min! Juvexnc otaydnv éyxuon. Na puBpiletal
(Dowling 2014) avahoya [e To anoTéAeopa avd 15 Nemta.
Se€apebalovn 0,1-05mg kg™ IV
(Shmuel & Cortes 2013)
npebvIoNdvN 05-Tmg kg™ IV, IM Eriong, armé To oTopa yia Ama CUPITOUaTa.

(Shmuel & Cortes 2013)

VaTPLOUX0G COUKIVIKT peBuhompedviCordvn 2 mg kg™ IV, IM
(Shmuel & Cortes 2013)

oKUAoG: 0,5-1 mg kg IV

n

1-4 mg kg™ per os, IM

yata: 0,5-2 mg kg™ per os, IM
(Shmuel & Cortes 2013)

0,5-25mg kg™ IV, SC, per os
(Shmuel & Cortes 2013)

Slpavudpapivn

pavitidivn

AUIVOPUANIVN
(Shmuel & Cortes 2013)
a\Boutepon (carBoutapodin) 90 ug ava Yekaouod
(Shmuel& Cortes 2013)
Somapivn 5-10 pg kg min”
(Shmuel & Cortes 2013)
atporivn 0,02-0,04 mg kg IV
(Shmuel & Cortes 2013)

Apyd evbopréBia. Kivbuvog ooBaprc
UMOTAONG O€ Taxela &yxuon.

Mropei va emavain@Bei ava 8-12 WpeC.
Aev eival Slabéoiun otnv EMGda.

5-10mg kg™ IM ry apyn IV epamag xopriynon

Ew¢ tpeic popéc.

Juvexng otayony éyxuon. Na pubuietal pe
Bdon to anmotéheopa ava 15 Aemta.

KPUOTAMOEION OKUAOG: €wc 90 ml kg™ h!
yata: éwg 60 mlkg ' h'!
(Shmuel & Cortes 2013)
ofuydvo flow-by, Tévta, evdoppivikdc kabetrpag, KAwBOG 0&uyo-

VOou

(Fletcher et al. 2012, Shmuel & Cortes 2013)

Shmuel & Cortes 2013). Ot mapevépyeleg oL avadEpovTal
KaTOTLy €yxvong adpevalivng mepthapfavouy wxpovg
PAevvoydvoug Kal VeupLkoTnTa, Ta omoia eivat cuviBwg
AT KL TTHPATIPOVVTAL EVTOG AETITMV LETA TI) XOPTYNOT).
Y11g 1m0 coPapég mapevépyeteg ephappdveTal i loxatpio
TOU puokapdiov, 1 Kpion LITEPTAGNG, O KOLALXKEG appub-
pieg Kat 1o TIVELHOVIKO oidnpa. AuTég woTdoo cuviBwg
opeilovtal og vmepdoaoia (Shmuel & Cortes 2013).
Oumpotevopeveg ddoelg pLy eykataotabel kukhodopt-
KN katamAn&io eivae 2,5-5 pg kg kg evdodAefing (IV) arnd
Stévpa 1/1000 (1 mg ml™) 1) 10 pg kgt evdopvikwg (IM)
(Dowling 2014). Epdoov xpetdletal, pmopei va emavoan-
¢Oein €yxvon ava 5-15 Aemta (Shmuel & Cortes 2013). H
adpevalivn pmopei va xopnynbei emiong vrodoping (SC)
(Mink etal. 1998, Gu et al. 1999, Mink et al. 2004, Sampson
et al. 2006, Dowling 2014), av kat avtr) n 086G xopriynong
Oa mpémel va amogevyetal, Kabng n amoppodpnon eival
apyn. EnutAéov, oL xapnhég cuykevipwoelg adpevalivig
O0TOUG LOTOUG HITOpEl va 0dNYoouV o€ ayYeloSLOTOAT
Kat va Steyeipouv v amelevBépwon pecoraPntov g

than managing cardiovascular signs, adrenaline
results in bronchodilation, suppression of the
release of inflammatory mediators and reduction
of urticarial (via beta-2-adrenergic receptors) (Gu
et al. 1999, Kemp et al. 2008, Shmuel & Cortes
2013). Side effects reported following adrenaline
injections include pale mucous membranes and
nervousness, which are usually mild and ob-
served within minutes of administration. More
severe side effects include myocardial ischemia,
hypertensive crisis, ventricular arrhythmias and
pulmonary oedema. However, these are usually
attributed to overdose (Shmuel & Cortes 2013).

Recommended doses prior to circulatory col-
lapse are at 2.5-5 ug kg! as an intravenous (IV)
injection from a solution of 1/1000 (1 mg ml")
or 10 pg kg! by intramuscular (IM) injection
(Dowling 2014). If necessary, the injection can be
repeated every 5-15 minutes (Shmuel & Cortes
2013). Adrenaline can also be injected by subcuta-
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Table 2. Drugs and administration routes for the management of anaphylaxis.

drugs administration routes comments

adrenaline 25-5ug kg’ IV If necessary, it can be repeated every 5-15
10 ug kg IM minutes.
(Dowling 2014)
0.05 pg kg™ min! Constant rate infusion. Titrate to effect every
(Dowling 2014) 15 minutes.

dexamethasone 0.1-05mg kg™ IV
(Shmuel & Cortes 2013)

prednisolone 0.5-1mgkg™ IV, IM Also, per os for mild clinical signs.
(Shmuel & Cortes 2013)

methylprednisolone sodium succinate 2mgkg™ IV, IM Slowly intravenously. Risk of deteriorating

(Shmuel & Cortes 2013)

diphenhydramine dogs: 0.5-1 mg kg™ IV
or
1-4 mg kg™ per os, IM
cats: 0.5-2mg kg™ per os, IM
(Shmuel & Cortes 2013)
ranitidine 0.5-25mg kg™ IV, SC, per os

(Shmuel & Cortes 2013)

aminophylline 5-10 mg kg IM or slow IV bolus

(Shmuel & Cortes 2013)

albuterol (salbutamol) 90 pg per spraing

(Shmuel& Cortes 2013)

dopamine 5-10 pg kg min”

(Shmuel & Cortes 2013)

atropine 0.02-0.04 mg kg IV
(Shmuel & Cortes 2013)

crystalloids dogs:up to 90 ml kg™ h'!
cats:upto 60 mlkg ™' h!

(Shmuel & Cortes 2013)

hypotension if infused fast.

(Can be repeated in 8-12 hours.
Not available in Greece.

Up to three times.

Constant rate infusion. Titrate to effect every
15 minutes.

oxygen flow-by, tent, nasal cannulas, oxygen cage
(Fletcher et al. 2012, Shmuel & Cortes 2013)

¢Aeypovrg (Mink et al. 2004, Dowling 2014). Ot Mink et
al. (2004) édel€av dtL 1 péon aptnplakn Tieon, o dyKog
TIAOD, 1) KapSLakt) TTapox Kot To €pyo TG KapdLdg frav
TIONU peyaADTEPX O TN OLVEXT OTAYSNV £YXUOT) GUYKPLTIKA
pe v edpanag xoprynon.'Etot, og meputtwoelg dmou 1o (0o
nipooKop{leTat o KATAaTAoT) KUKAOGOPIKAG KaTammAn&iag n
TIPOTELVOUEVT) XOPTYNON elval fe cuvexr) oTaydny éyxuon,
pe puBp6 0,05 pg kg min pe poBuon g doong avaldywg
Tou amoteréopatog (Mink et al. 1998, Mink et al. 2004,
Dowling 2014). Qotdoo, dANN avadopd £8elle OTL o€ (O
pe ekdnAaoelg avapulaiag ota omoia xet eykataoTadel
KuKAopopiKr KatammAnéia Kat enmopévmg éxet tponyn el
1 anelevBépwon pecoraPntav TG PAeypHoviG, eYXUOELG
adpevalivng IV, IM 1) SC dev éxouv Kavéva armoTéNeoa
oTNY avTIoTPoPr) TNG KapSlary yelakng katappevong (Mink
et al. 1998, Bautista et al. 2002, Mink et al. 2004).

To Sevtepo eminedo tng Staxeiptong mephapPdvet
A pappaxa. Qotdoo, o pdhog tovg atn Stayeiplon g
avapulaiag dev éxel Tekpnplwdel. Avtd epapBavouy
AVTUGTAULVIKK, KOPTIKOGTEPOELDT), PPOYXOOIAOTAATIKG,
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neous (SC) route (Mink et al. 1998, Gu et al. 1999,
Mink et al. 2004, Sampson et al. 2006, Dowling
2014), however it should be avoided considering
that absorption is delayed. Furthermore, low levels
of adrenaline in tissues may lead to vasodilation
and stimulate the secretion of inflammatory me-
diators (Mink et al. 2004, Dowling 2014). Mink
et al (2004) showed that mean arterial pressure,
pulse volume, cardiac output and cardiac work
were increased in constant rate infusions com-
pared to bolus injections. Therefore, in cases
admitted in a state of shock, the recommended
administration is by constant rate infusion, at a
rate of 0.05 pg kg min™ with the dose titrated
to clinical response (Mink et al. 1998, Mink et al.
2004, Dowling 2014). However, a different report
showed that in animals with manifestations of
anaphylaxis in which shock has been established
and release of inflammatory mediators has already
occurred, IV, IM or SC infusions are ineffective in



QY YELOCUOTIAOTIKA Kol avTixoAtvepytkd (Lautt & Legare
1987, Silverman et al. 1988, Armitage-Chan 2010, Choo
et al. 2010, Dowling 2014).

Ta avTUCTAULVIKA XPNOLHOTIOLOVVTAL KATA KUPLO
AOYO Yl TV VTLHETOITLON TOVL KVNOHOU, TNG Kvidw-
ong Kat g pvitidag, SnAadn Twv CUUTTWHATWY TTOV
TIPOEPXOVTUL ATTO TO J€PHA KAl TOUG PAevvoydvoug
Kat OXt T600 yla T COPapd CLOTNUATIKG CUUTTTOHATA
g avaduiatiog (Simons et al. 2011). Tevika xpnotpo-
motovvTaL TIpWTNG yevide (H1) ) devtepng yevideg (H2)
QVTUOTOHLVIKE. XTo TTpWTNG Yevidg Hl-avTuotapivika
ovpmepthappavovtal n dipavudpapivn, n YAwpopaivu-
papivn, n kKurpoentadivn kat n vdpoulivn (Silverman
etal. 1988, Viscasillas et al. 2011, Shmuel & Cortes 2013,
Dowling 2014). ®@ewpolvTat AtydTepo aodaAr Ge OXEOT
pe Tor SeVTEPNG YEVIAG AVTUOTAHLVIKA KoL QUTO eTeldn)
SLEPXOVTAL TOV OULUATOEYKEPOALIKO Ppaypod Kat UItopei
VO TIPOKAAEGOVY CUUTTTOUATA OTd TO KEVTPIKO VEL-
PIKO GUOTNHA, OTIWG KOTIWOT), ABapyo Kat YVwoTIK
Suoettoupyia, KABWG Kot CUUTTTOUATO ATIO TO TIETTIKO,
OTIOG €peTo, Otdppota Kal avopelia (Shmuel & Cortes
2013). Tox SebTepng yeVIAG AVTUCTANLVIKE, 0T oTtoia
niepthapPavovtal n dopatidivn, n pefopevadivn Kot
n oetipilivn, Bewpovvial acdparéotepa, woTdoo dev
elvat epmtopikd Stabéoipa e HopPES Yl TTEPEVTEPIKT)
xopnynon. Iaporo mov toe H2-avtuotapvikd Bewpov-
viataoparéotepa and ta H1, yevika Oewpeitot d11 Sev
£XOUV QITOTEAEOUA, TOUAGXIOTOV HOVA TOUG, GTNV QVTL-
HETOTILOT TNG avapLAKELG, pe e€aipean Tov Teploplopd
TV CUUTMTTWUATWY oITO TO TEMTIKO cVoTNua (Shmuel
& Cortes 2013, Dowling 2014). levikd yl& Ta avTiOTA-
Hvikd Sev vmtdpyxovv Snpoctevpéveg epyaocieg Tov va
TEKHUNPLOVOLY OPENOG aTTO TN XPOT) TOUG w6 Bepareia
¢ avapuradiog ota (Hda cuvTpodPLds. QoTdOG0, EXOuV
nipotabei n Sipawvudpapivn 0,5-1 mg kg IV, eve ylx
xopriynon IM 1} arté 1o 6tépa, GTOV GKUAO GLUGTHVETAL
oe 8601 1-4 mg kg kat o1 ydta oe 86on 0,5-2 mg kg
1. Ot xopnynoelg urmopovv va enavaAnpBovv petd and
8-12 wpeg (Shmuel & Cortes 2013).

Ta KopTIKOOTEPOELST) XPNOLHOTIOLOVVTOL EVPEWG OTIG
aAepylkég avTidpdaoels, Yeyovog mov odnynoe oTnv
EVOWUATOOT) TOUG OTNV AVTIHETWIILON TNG avopulatiog
oe BaBpo mov Kdmoleg GopeG eTPANHEVA ATTOTENODY
pappaxo mpwTnG emhoyng, kabng Sev vrtdpxovv dnpo-
OleDOELG TTOL VA TEKHNPLOVOLV TN Xprjon Toug (Sampson
et al. 2006, Choo et al. 2010, Girard & Leece 2010).
Amotpémouy Tov oXNHATIONO apaxtdovikob oEéog Kat
TPOOTAVOEIS®OV, KATAOTEANOVTAG ETOL TX CUUITTOHATA
NG KaBuoTepnpévng avtidpaons, woTéoo KATL TETOLO
dev éxel TekpnplwBei (Sampson et al. 2006, Dowling
2014). Emuthéov, Ta kopTikooTtepoeldn Spovv kabuote-
pHéva, Tepimov 4-6 wpeg, avedptnTa and v 086
XOPNYNonG, omote dev £XOLV AITOTEAEGHA OTA APYIKK
otddia g avapuialiog, Ta omola purropel va artethovy

Perioperative anaphylaxis in dogs and cats

reversing cardiovascular collapse (Mink et al. 1998,
Bautista et al. 2002, Mink et al. 2004).

The second level of management includes other
drugs. However, their role in managing anaphylaxis
has not been substantiated. These include antihista-
mines, corticosteroids, bronchodilators, vasopres-
sors, and anticholinergics (Lautt & Legare 1987,
Silverman et al. 1988, Armitage-Chan 2010, Choo
et al. 2010, Dowling 2014).

Antihistamine agents are mainly used to manage
pruritus, urticaria, and rhinitis, symptoms originat-
ing from the skin and mucosae and not for severe
systemic manifestations of anaphylaxis (Simons
et al. 2011). In general, first-generation (H1) or
second-generation (H2) antihistamines are used.
First-generation H1-antihistamines include diphen-
hydramine, chlorpheniramine, cyproheptadine and
hydroxyzine (Silverman et al. 1988, Viscasillas et
al. 2011, Shmuel & Cortes 2013, Dowling 2014).
They are considered to be less safe compared to
second-generation antihistamine drugs because
they cross the blood-brain barrier and may cause
clinical signs from the central nervous system, such
as fatigue, lethargy and cognitive dysfunction, as
well as clinical signs from the digestive tract, such as
vomiting, diarrhoea or anorexia (Shmuel & Cortes
2013). Second-generation antihistamines, including
loratadine, fexofenadine and cetirizine are consid-
ered to be safer; however, they are not available for
parenteral use. Even though H2-antihistamines are
considered to be safer than H1, they are generally
considered to be ineffective, at least as sole agents,
in managing anaphylaxis except for limiting mani-
festations from the digestive tract (Shmuel & Cortes
2013, Dowling 2014). In general, there have been
no published reports about antihistamines that may
substantiate any benefit from using them in man-
aging anaphylaxis in companion animals. However,
diphenhydramine has been recommended at 0.5-1
mg kg™ IV, whereas for IM or oral administration in
dogs it is recommended at 1-4 mg kg ' and for cats at
0.5-2 mg kg!. Repeated doses can be administered
after 8-12 hours (Shmuel & Cortes 2013).

Corticosteroids are widely used in allergic reac-
tions, which have led to their integration in managing
anaphylaxis to the point that they are sometimes
used erroneously as first choice drugs, considering
that there are no publications to substantiate this
(Sampson et al. 2006, Choo et al. 2010, Girard &
Leece 2010). They prevent arachidonic acid and
prostanoid formation, therefore suppressing the
clinical signs of delayed reaction; however, this has
not yet been substantiated (Sampson et al. 2006,
Dowling 2014). Morover, corticosteroids have a

Hellenic Journal of Companion Animal Medicine « Volume 9 « Issue 1+ 2020

43



44

MepleyXEIPNTIKEG AVAPUAGKTIKEG QVTIOPATELS

1 Cwr) Tou {®ov (Shmuel & Cortes 2013, Dowling 2014).
Tevika xopnyotvtat oe pio doom epanal (Choo et al. 2010).
Enumhéov, amotelolv KaTnyopio papudKkwy ou éxeL oava-
¢pepBei mwg prropel va tpokaréaet avapuiagio. MaioTa,
untapyel Snpocievon meplotatikod BavaTov oKVAOL TTOV
ato860nke oe avapuAakToeldr) avTidpaon LeTd T Xopn-
ynon Se€apeBalovng (Schaer et al. 2005). H Se€apebalovn
xopnyeitat ae 860 0,1-0,5 mg kg IV, n) mpedvilorovn oe
d060n 10-25 mg kg™ IV kot n pebulompedvifohovn oe §6om
30 mg kg IV. H mpe&vi{ordvn prmopei va xopnynOei artd to
otopa oe §6on 0,5-1 mg kg™ mpoxelpévou va eéyEet ToAD
A ovptopata (Shmuel & Cortes 2013, Dowling 2014).

Ye oplopEVa TIEPLOTATIKG, eiTe o€ {wa gite aTOV AvBpwITO,
ota omoia éxel ekdnAwbel oTo TapeBov emelcddlo avau-
Aac€iorg, GUOTAVETOL TTPOANTITIKI XOPIYNOT) AVTUOTOHIVIKGY
1) kopTikooTepoeld®v (Armitage-Chan 2010, Choo et al.
2010, Girard & Leece 2010). Mix Tétola evépyelot wOTOCO
dev amotpémel Ty eppavion avapuiatiog, oM apPAOVeL
TN GLOLOAOYIKT) CUGTNHATIKY) AVTIOPAOT) TOL OPYAVIGHOD
(Shmuel & Cortes 2013).’Etot, torp& Tnv evpela TpOANTITIKE
XP1jo1n TOUG GTOV AvBpWITO, TA AVTUCTAULIVIKE 1/Kal T
KopTikooTepoeldn) Sev éxouv Tekunpiwon Tt fonbody otnv
niepleyxelpnTikn nepiodo (Kroigaard et al. 2007, Liccardi
et al. 2008).

To BpoyXodlaoTAATIKG, OTIwG 1) aAPouTepdAn Kot 1
apvOPUALIVY, pITOpOLV eTTion g va XprotpomnotnBobv, Kupiwg
Yo TNV OVTIHETOTILOT) CUHTITOUETOV OO TO AVATIVED-
otwkd. H a\Poutepoin avijkel atovg P2-adpevepylikoig
AYWVLIOTEG Kot oLVABWG XopnyeiTal pe eEKVEP®OT HECK TNG
avamvevoTikng 0do0 (Simons et al. 2011). Mmopei va eival
XP1OLUN 08 CUHUTITWHATA ATTO TO KATOTEPO KVOITVEVOTLKO,
oA ElVAL XVATIOTENEOUATIKT O€ TIEPITTTWOT OO HATOG TOV
Aapuyya ) g Tpaxeiac. H apvodulhivn propei emtiong va
xpnotpormowmnBel kabwg avavel Tnv evioyevn mapaywyn
adpevahivng Kot TpoKkael XaAApwoT TwV AelwV HUIKOV
VOV TOU KATOTEPOL oVATTVELOTIKOV Lo TAATOG (Shmuel
& Cortes 2013). Ta BpoyyxodiaoTaltikd Sev ammote oy
Bepareio TpWTNG Ypappng yloe Tnv avaduiaio kot dev
avtikabiotovy TN Xprion g adpevaiivng. Mmopovv va
€XOUV KOAG QITOTEAEGUATA HOVO OTX apXIKA OTESI TV
CUUTTTOHATWV oITO TO AVATTVEVOTIKO (Sampson et al. 2006,
Shmuel & Cortes 2013, Dowling 2014). Ot tpotetvopeveg
dooeig eivat yla v apivopuArivny 5-10 mg kg IM 1} apyd
IV egpamag xoprynon kat yix tnv aABoutepdin 90 pg avd
YeKaopo, péxpt Tpelg popég ouvolika (Shmuel & Cortes
2013).

2116 dAeg BepartevTikég enAoyeég cupmephapBavovtal
1 XOpNyNo™n &y YELOGLOTIAOTIKWY OTIWE eivat 1) Somapivn ,
1 vopadpevaivn Kot 1 avTiSlovpnTIKY) oppovn pe oTdXo
NV avénon NG apTnNpPLaKNG TIETN G Oe UTTOTpoTId{ovoa
vrotaon (Lautt & Legare 1987, Shmuel & Cortes 2013,
Dowling 2014). H Somapivn éxet Socoefaptmpevn dpdon
Kol apXIKG ALEAVEL TN CLOTIHGTIKOTATA TOL pHvoKapdiov,
eve akohoVBwC TTpoKael oy yelGooDaTIOT) OTAV XOpnYei-
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delayed onset of action, about 4-6 hours, regard-
less of administration route, therefore they are
ineffective in the initial stages of anaphylaxis
which may be life threatening (Shmuel & Cortes
2013, Dowling 2014). In general, they are ad-
ministered as a single bolus (Choo et al. 2010).
Furthermore, they are a drug category which
has been reported to potentially cause anaphy-
laxis. There is even a case report of a death in
a dog attributed to anaphylactoid reaction after
administration of dexamethasone (Schaer et al.
2005). Dexamethasone is administered at 0.1-0.5
mg kg IV, prednisolone at 10-25 mg kg* IV and
methylprednisolone at 30 mg kg™ IV. Predniso-
lone can be given orally at 0.5-1 mg kg™ in order
to manage very mild clinical signs (Shmuel &
Cortes 2013, Dowling 2014).

In some cases, in either animals or people
who have previously undergone an anaphylac-
tic episode, preventive use of antihistamines or
corticosteroids is recommended (Armitage-Chan
2010, Choo et al. 2010, Girard & Leece 2010).
However, this does not prevent the advent of
anaphylaxis but only blunts the natural systemic
response (Shmuel & Cortes 2013). Thus, despite
widespread use antihistamines and/or corticos-
teroids for prophylactic pre-treatment in humans,
their help is not evidenced in the preoperative
period (Kroigaard et al. 2007, Liccardi et al. 2008).

Bronchodilators such as albuterol and amino-
phylline can also be used, mostly in controlling
respiratory symptoms. Albuterol is a beta-2-ad-
renergic agonist and usually administered in spray
form through the respiratory tract (Simons et
al. 2011). It can be valuable when clinical signs
from the lower respiratory tract are present, but
it is ineffective in case of laryngeal or tracheal
oedema. Aminophylline can also be given con-
sidering that it increases endogenous production
of adrenaline and results in lower airway smooth
muscle cell relaxation (Shmuel & Cortes 2013).
Bronchodilators are not a first line treatment
for anaphylaxis and cannot replace adrenaline.
They can be effective only in the early stages of
respiratory signs (Sampson et al. 2006, Shmuel
& Cortes 2013, Dowling 2014). Recommended
doses are for aminophylline 5-10 mg kg IM or
slow IV bolus, and for albuterole 90 ug per spray,
up to three times in total (Shmuel & Cortes 2013).

Other treatment options include the admin-
istration of vasopressors like dopamine, nor-
adrenaline and anti-diuretic hormone in order to
increase systemic arterial pressure in refractory
hypotension (Lautt & Legare 1987, Shmuel &



TaL o avénpéveg SOoELG, HEowW EVEPYOTIOINONG TwV P1- Kot
al-adpevepyikmv vrodoxéwv. H vopadpevahivn emiong
Hitopel va xopnynOei yia tnv ayyetocvonaotikn tneg Spa-
on. Av kat n avtidtovpnTikn oppovn dev éxel pehetn el
apKeTd oTa {OA, LITAPXOLY AVUPOPEG TIEPLOTATIKWY HE
£VTOVI LITOTAGT TIOL V™ eV AVTATTOKPLVOTAY 0T SoTta-
pivn avtamokpiBnkay otnv avtidiovpntikn oppovn (Kill et
al. 2004, Silverstein et al. 2007, Scroggin & Quandt 2009).
H atpomivn evdeikvutal oe acBeveig pe votpomid{ovoa
Bpadukapdia (Dowling 2014).

Tt TNV oV TIHETOTILON NG avapLAAioG TTPOTAPKLKHG
onuaociog eivat n xoprynon vypwv evdopieping (Shmuel
& Cortes 2013, Dowling 2014). H mpoxkalovpevn Staotoln
Twv aptnpldinv odnyei oe eayyeimon peyaing mocdTnTag
vepol amtd auTd, Kabmg Kat CLEOWPELAT) TOL ALHATOG, e
anmoTéAeopa T SpAUATIKY [eiwoT TOU KUKAOGOPOUVTOG
oyKkov aipatog (Brown 2005). Xkomdg, Aowtdy, eivat n ao-
&non tou evdoayyetakol YKo, n ad€nomn NG apTnpLaKng
Tiieong, N ATTOPLYNG TNG EYKATAOTAOTG KUKAOPOPLKIG
katatAngiag. Ta vypd Tov ptopovv va xopnynBovv IV
efval eite 106Tova KpuvoTadloeldr) (éwg 90 ml kg otov
okbOMo, 60 ml kg otn y&ta, cLVOAIKA), eite KOMNoEeLdN
(m.x. hetastarch) oe epamnag xopnynoeig 5 ml kg* IV ava
éyxvon, péxpt cLVolkng nuepnoiog 66ong 20 ml kg yia
YPNYOPN AITOKATAOTAGT TOU KUKAOPOPOLVTOG OYKOU aii-
patog (Shmuel & Cortes 2013, Dowling 2014).

Meydng onpaciag oe avtons Toug aobeveig eival n
xopnynon ofvydvou flow-by, pe tévta, pe evdoppiviko
kaBetnpa 1) pe kKAwPS ofuyovou, Wdlaitepa oe avTOlG pe
CUHITTOHATA oTTO TO AVaTTVeLOTIKG (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014).

Télog, ota {oa mov exdnhwvouy cofapn avapuiadio
Kot T oTrolar pookopilovTat og KukAogpopikr katarAnio
Ba mpémel va epappoletal oTeVOS ENeYX0G TV (WTIKGOVY
Aettovpylwv Kat epocov eival epikto Bo pémel var éxovv
ovvexn éeyxo pe niextpokapdioypagia yiax Tnv aflold-
ynon Tov KapSlokob puBLOD Kol TNG CLXVOTNTOG, HETPNON
NG apTNpLaKig Tieons, aflohdynomn Tng 0€uydvmong Kot
ToL aeplopo, aflohdynon Tov TeloexmvevoTikov CO, Kat
NG TAPOywYT)G 00pov, KaBmg UITopel T TTEPIOTATIKA AUTH
va ekdnhwoouvy Sipaoikn avapulalia pe apxikr PeAtinon
TV CUUNTOHAT®V Kot Katoémy vtotpor (Fletcher et al.
2012, Shmuel & Cortes 2013). H otevr) mapakorovOnon
OULOTHVETOL YIX TPELG NHEPES O TTEPLOTATIKA SLPATIKNG
avadulatiog, n omoia éxel avapepBel 0Tov OKOAO péXPLKAL
48 wpeg peta To apy KO emelodSto (Shmuel & Cortes 2013).

Eniloyog

H nepleyyxetpnticn avadpuiatio amodidetot o€ TOMG pé&p-
HaKa CUHTTEPIAXHBAVOUEVOV TV aVaLGONTIKAOVY KoL oV TL-
Blotikwv. IMapayovteg ot omoiol €xouv evoxomoinOei yio
v ekdnAwon avadulaiog Qo mpémel va amodpevyovTal,
omov eivat Suvartdv (Shmuel & Cortes 2013, Dowling 2014).
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Cortes 2013, Dowling 2014). Dopamine has a
dose-related effect, with an initial increase in myo-
cardial contractility followed by vasoconstriction
in higher doses due to beta-1- and alpha-1-adren-
ergic receptor activation. Noradrenaline can also
be used for its vasopressor properties. Although
anti-diuretic hormone has not been studied in
companion animals, there have been case reports
with severe hypotension which did not respond
to dopamine but responded to anti-diuretic
hormone (Kill et al. 2004, Silverstein et al. 2007,
Scroggin & Quandt 2009). Atropine is recom-
mended in patients with refractory bradycardia
(Dowling 2014).

Intravenous fluids are the mainstay of treat-
ment in the management of anaphylaxis (Shmuel
& Cortes 2013, Dowling 2014). Arterial dilation
leads to extravasation of large volumes of water
from arterioles and pooling of blood, resulting in
dramatic decreases of circulating blood volume
(Brown 2005). Therefore, the aim is to increase
intravascular volume, to increase systemic arte-
rial pressure and to prevent the advent of shock.
Intravenous fluids that may be used are isotonic
crystalloids (up to 90 ml kg in dogs, 60 ml kg™
in cats, in total) or colloids (e.g. hetastarch) in IV
boluses of 5 ml kg™ per infusion, up to total daily
dose of 20 ml kg for rapid volume replacement
(Shmuel & Cortes 2013, Dowling 2014).

Oxygen administration via flow-by, tent, nasal
cannulas or oxygen cage is of utmost importance
in such patients especially when respiratory man-
ifestations are present (Armitage-Chan 2010,
Shmuel & Cortes 2013, Dowling 2014).

Finally, animals with severe anaphylaxis,
which are admitted in shock, should be closely
monitored and if possible there should be con-
stant monitoring with electrocardiography for the
evaluation of heart rate and rhythm, measurement
of systemic arterial pressure, assessment of oxy-
genation and ventilation, evaluation of end-tidal
CO, and urine production, due to the fact that
such cases may manifest biphasic anaphylaxis,
meaning that there may be initial improvement
of clinical signs with subsequent relapse (Fletcher
etal. 2012, Shmuel & Cortes 2013). Close moni-
toring is recommended for three days in cases of
biphasic anaphylaxis, which has been reported
in dogs up to 48 hours after the initial episode
(Shmuel & Cortes 2013).

Conclusion

Perioperatively anaphylaxis is attributed to sev-
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MepleyXEIPNTIKEG AVAPUAGKTIKEG QVTIOPATELS

Ze TETOLO TIEPLOTATIKA 1) LOVT) TIPOANTITIKT EVEPYELX eival
n apyn €yXvon ToV GapuaKwV epOcoV eival amapaitnTn
1 evBopAEBLa 089G xoprynong, Wolaitepa o€ GpappaKa yiot
Ta oTroiar LTTAPXOLV OXETIKEG avadopés (Armitage-Chan
2010). Yrtdpxouv akOpa KpKETA AVATIAVTNTA EPWOTHHATA
G TPO¢ To ylati oplopévol aobeveic ekdniwvouv Ao
CUUMTOUATH EV® Ylor GANOUG 1 avapuialia pmopel va
arroPel Bavarndpdpa, Kat yiati KATTOLO TIEPLOTATIKA TIopdt
NV éyKatpn Kot embeTikn avIHeTOTLON SeV v TATTOKpivo-
VTOL EV® 08 AANX TIEPIOTATIKAE TOr CUUTTTOUATA UITOpEl vt
UTTOXWPHOOLY AKOHN KAl Xwpi§ Kapio aywyr (Armitage-
Chan 2010, Shmuel & Cortes 2013). Eva Prjpa mtpog tnv
KOADTEPN TIEPLY padr) TOL GALVOHEVOL TIEPLEYXELPNTIKG Bt
eivatl n kataypadn kat Snpocievon kébe meploTATIKOD
avapuadiag.

2X0yKpovon cupPePOVIV

Ot ouyypageic dnhwvouv 6Tt Sev LTTAPXEL GLYKPOLOT
OLUPEPOVTOV.

eral drugs including anaesthetics and antibiotics.
Agents which have been implicated for anaphy-
laxis should be avoided when feasible (Shmuel
& Cortes 2013, Dowling 2014). In such cases,
the only way of prevention is slow infusion if
the intravenous route is necessary, especially for
drugs with no reports on their relevant reports
(Armitage-Chan 2010). There are still several un-
answered questions regarding why some patients
manifest mild clinical signs whereas to others
anaphylaxis may be fatal, and why some cases will
not recover despite timely aggressive management
whereas in other cases clinical signs may improve
even without treatment (Armitage-Chan 2010,
Shmuel & Cortes 2013). A step towards to a better
description of the phaenomenon perioperatively
will be the recording and publication of any case
of anaphylaxis.
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