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RESUMO

As reacOes de hipersensibilidade cuténea séo definidas como mecanismos imunoldgicos de
resposta exacerbada a antigenos enddgenos ou exdgenos. Essas rea¢des estdo envolvidas no
desenvolvimento de diferentes enfermidades, como as Farmacodermias e a Dermatite Atopica
Canina (DAC). Baseado nisso, o presente trabalho teve como objetivo avaliar as repercussoes
clinico-laboratoriais das reacdes de hipersensibilidade cutdnea em cées por meio das seguintes
estratégias: avaliacdo da resposta inflamatdria tecidual e sistémica em cdes com DAC e
investigacdo de casos clinicos envolvendo mecanismos de hipersensibilidade em
dermatopatias caninas. Para tanto, foram incluidos no estudo dez cdes com dermatite atdpica,
sendo submetidos a avaliacdo clinica das lesdes, avaliacdo hemato-bioquimica e avaliacdo
histopatoldgica. A anélise clinica baseada no grau lesional (CADESI) permitiu a divisdo dos
cdes em dois grupos: Al (N=5), com CADESI entre 0-10, e All (N=5), com CADESI entre
10-34. O grupo controle (N=5) foi proveniente do canil do corpo de bombeiros do Estado do
Ceard, composto por animais isentos de enfermidades tegumentares e sistémicas. Os cées
atopicos apresentaram menor contagem de eosinofilos circulantes (p<0.05), assim como
tendéncia a maior contagem de neutréfilos e relacdo neutréfilo/linfécito. O valor de albumina
foi superior no grupo Al, quando comparado a All e controle (p<0.05), enquanto a dosagem
de malondialdeido (MDA) nao diferiu entre os grupos. Observou-se na avaliagdo
histopatoldgica dos grupos Al e All, a presenca de alteragdes epidérmicas e infiltrado
inflamatdrio perivascular caracterizado por neutréfilos, macrofagos, linfocitos, eosinéfilos e
mastocitos. No que se refere a contagem celular, foi possivel observar maior quantidade de
mastdcitos nos grupos Al e All que no grupo controle (p<0.05). A partir do exposto, conclui-
se que houve aumento na resposta inflamatdria tecidual e sistémica na DAC. Contudo, esse
processo ndo foi capaz de interferir no balango oxidativo dos cées avaliados. Relatou-se,
também, neste trabalho, o desenvolvimento de pénfigo foliaceo (PF) ap0Os reacdo de
hipersensibilidade a Mupirocina em cdo. O cdo apresentou urticaria, colarinhos epidérmicos
difusos, lesdes papulo-crostosas, eritema nasal, blefarite biocular, apatia e febre. Realizou-se
exame citologico e histopatologico, sendo os achados compativeis com PF. Apos a terapia, 0
paciente apresentou reducdo do quadro lesional, contudo, observa-se recidiva das lesfes
guando a dose da corticoterapia € reduzida. Por fim, relatou-se um caso de otite aguda canina
secundaria a reacdo de hipersensibilidade a solucdo otoldgica. Apds a instituicdo da terapia

auricular, o cdo apresentou intenso eritema auricular e secrecdo melicérica bilateralmente.



Realizou-se exame citoldgico, assim como cultura de bactérias aerdbicas, sendo evidenciado
em tais exames um infiltrado inflamatdrio piogranulomatoso, com pouca presenca de
conteddo bacteriano e fungico, corroborando com os achados da cultura bacteriana. A nova
terapia consistiu na troca de todos os compostos medicamentosos, sendo adquirida a remissao
lesional no décimo dia de tratamento. Em conjunto, os trabalhos fornecem evidéncias de
diferentes manifestacdes clinicas associadas as reacfes de hipersensibilidade em cdes, sendo
necessaria atencdo do Meédico Veterinario para identificacdo e interpretacdo dos sinais

associados a esta desordem imunoldgica.

Palavras-chave: Atopia canina. Reacdo adversa a droga. Inflamacéo tecidual.



ABSTRACT

Skin hypersensitivity reactions are defined as immunological mechanisms of exacerbated
response to endogenous or exogenous antigens. These reactions are involved in the
development of different diseases, such as Pharmacoderma and Canine Atopic Dermatitis
(CAD). Based on this, the present study aimed to evaluate the clinical and laboratory
repercussions of skin hypersensitivity reactions in dogs through the following strategies:
evaluation of the tissue and systemic inflammatory response in dogs with CAD and
investigation of clinical cases involving mechanisms of hypersensitivity in canine skin
diseases. To this end, ten dogs with atopic dermatitis were included in the study, and were
submitted to clinical evaluation of lesions, blood-biochemical evaluation and
histopathological evaluation. Clinical analysis based on lesion grade (CADESI) allowed the
dogs to be divided into two groups: Al (N =5), with CADESI between 0-10, and All (N =5),
with CADESI between 10-34. The control group (N = 5) came from the kennel of the fire
department of the State of Ceara, composed of animals free from integumentary and systemic
diseases. Atopic dogs had lower circulating eosinophil counts (p<0.05), as well as a tendency
to higher neutrophil counts and neutrophil/lymphocyte ratio. The albumin value was higher in
group Al when compared to All and control (p<0.05), while malondialdehyde (MDA) dosage
did not differ between groups. The histopathological evaluation of groups Al and All showed
epidermal alterations and perivascular inflammatory infiltrate characterized by neutrophils,
macrophages, lymphocytes, eosinophils and mast cells. Regarding the cell count, it was
possible to observe a larger number of mast cells in Al and All groups than in the control
group (p<0.05). From the above, it is concluded that there was an increase in tissue and
systemic inflammatory response in CAD. However, this process was not able to interfere with
the oxidative balance of the dogs evaluated. The development of pemphigus foliaceus (PF)
after hypersensitivity reaction to mupirocin in dogs was also reported in this study. The dog
presented urticaria, diffuse epidermal collars, papulo-crusted lesions, nasal erythema, biocular
blepharitis, apathy and fever. Cytological and histopathological examination was performed,
and the findings were compatible with PF. After therapy, the patient presented a lesion
reduction, however, there is a recurrence of lesions when the corticosteroid dose is reduced.
Finally, a case of acute canine otitis secondary to the hypersensitivity reaction to the
otological solution was reported. After ear therapy was instituted, the dog presented intense
ear erythema and bilaterally melic secretion. Cytological examination was performed, as well

as culture of aerobic bacteria, being evidenced in such exams a piogranulomatous



inflammatory infiltrate, with little presence of bacterial and fungal content, corroborating the
findings of the bacterial culture. The new therapy consisted of the exchange of all drug
compounds, with lesion remission being acquired on the tenth day of treatment. Taken
together, the papers provide evidence of different clinical manifestations associated with
hypersensitivity reactions in dogs, requiring veterinary attention to identify and interpret the

signs associated with this immune disorder.

Keywords: Canine Atopy, Adverse Drug Reaction, Tissue Inflammation
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1 INTRODUCAO

As dermatopatias compreendem as patologias de maior prevaléncia na Clinica de
Pequenos Animais. Dentre elas, as dermatopatias imunomediadas apresentam uma alta
incidéncia, gerando lesdes inflamatdrias que culminam com leséo tecidual (Cardoso et al.,
2011). A imunopatogénese dessas doengas, como a Dermatite Atdpica Canina (DAC) e as
farmacodermias, envolve mecanismos de hipersensibilidade, manifestando-se clinicamente de
formas distintas (TIZARD, 2014).

As reacgdes farmacodérmicas séo definidas como manifestacfes adversas em pele,
mucosa e anexos, as quais podem estar isoladas ou associadas a outras alteracdes organicas ou
sistémicas. Tais reacGes também sdo conhecidas como reagdes cutdneas medicamentosas,
dermatites medicamentosas ou toxidermias (LARSSON, 2002). As dermatites
medicamentosas podem gerar alteracdes estruturais ou funcionais cutaneas através de
mecanismos de hipersensibilidade (NAYAK e ACHARJYA, 2008). Os sinais dermatologicos
comumente descritos envolvem dermatite esfoliativa, angioedema, eczema, urticaria e
dermatite vesicobolhosa em resposta a diferentes medicamentos (SILVA e ROSELINO,
2003).

Referemte a DAC, seu desenvolvimento esta relacionado a interacdo entre fatores
genéticos e ambientais que promovem alteracdes da barreira cutanea (CORK et al., 2009).
Isto facilita a penetragdo transepidérmica de alérgenos, que e ntram em contato com as células
imunoldgicas presentes na pele desencadeando uma resposta imunolégica por linfécitos Th2.
Estes, por sua vez, estimulam uma producdo elevada de IgE, que ativam os mastdcitos
estimulando a liberacdo de mediadores, quimicos culminando no processo inflamatdrio
caracteristico da DAC (PASPARAKIS et al., 2014).

Na DAC, o dano tecidual pode ainda ser exacerbado através da producao
excessiva de espécies reativas de oxigénio (EROs) pelas células inflamatérias (NIWA et al.,
2003; NAKALI et al., 2009). O excesso de EROs pode levar o organismo a um desequilibrio
entre 0s agentes oxidantes e antioxidantes, resultando no estresse oxidativo. Este processo
pode causar efeitos prejudiciais, tais como, a peroxidagdo dos lipidios de membrana e
agressdo as proteinas e carboidratos teciduais, agravando, desta forma, a lesédo primaria (JI &
LI, 2016).
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Os sinais clinicos observados nesta alergopatia envolvem principalmente lesGes
cuténeas pruriginosas, eritema, maculas, papulas, alopecia, escoria¢fes, hiperpigmentacéo,
liquenificacdo e crostas. Podem ser identificadas também infec¢bes secundarias bacterianas e
fangicas, agravando o quadro lesional. O diagnostico definitivo baseia-se geralmente na
anamnese, sinais clinicos e exclusdo de outras dermatopatias pruriginosas (HENSEL et al.,
2015). Contudo, o mesmo pode ser dificultado devido a semelhanca na sintomatologia,
comprometendo a conduta adotada pelo médico veterinario. Ao exame histopatoldgico, pode-
se identificar um padrdo de infiltrado perivascular composto por células mononucleadas e
neutrdfilos. Entretanto, tais achados ndo sdo patognoménicos da doenga, podendo variar de
acordo com o aspecto lesional macroscopico (GROSS et al., 2005).

Diante do exposto, este trabalho propbe avaliar as repercussdes clinico-

laboratoriais das reagdes de hipersensibilidade cutanea em cées.
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2 REVISAO DE LITERATURA

2.1 BARREIRA CUTANEA E A RESPOSTA IMUNE

O tegumento ou pele é constituido por trés camadas: epiderme, derme e
hipoderme. A epiderme e a derme compreendem 0s dois principais compartimentos da pele,
uma vez que estdo diretamente relacionados com a manutencdo da homeostase cutanea por
meio dos seus constituintes estruturais (NESTLE et al., 2009). A epiderme representa a
camada mais externa da pele, compreendendo uma barreira fisica natural e sitio inicial da
resposta imune do hospedeiro aos insultos ambientais e patogénicos (PASPARAKIS et al.,
2014). Ela é formada por um epitélio estratificado, constituido por quatro camadas celulares
denominadas como estrato basal ou germinativo (camada inferior da epiderme), estrato
espinhoso, estrato granuloso, e estrato corneo (camada mais externa). Em cdes e gatos, ainda
h& o estrato lucido, presente nas regides mais espessas da pele como coxins e plano nasal
(SOUZA, 2009).

Os estratos epidérmicos sdo formados por células, denominadas queratindcitos, de
formato e contetdo citoplasmatico variavel em virtude de maturacéo e diferenciacdo a partir
da regido mais basal da epiderme, a fim de formar os estratos subsequentes (CORK et al.,
2009). Os queratindcitos vao além de células estruturais, eles atuam também como células
sentinelas da pele, assim como as células de Langerhans (CLs) presentes na epiderme,
reagindo aos primeiros estimulos antigénicos. Eles produzem peptideos antimicrobianos
(AMPs), quimiocinas e citocinas que modulam a resposta imunolégica por meio do
recrutamento e ativacdo de células imunes especializadas da derme, representando, portanto, a
primeira linha de defesa contra 0os microorganismos (NESTLE et al., 2009; PASPARAKIS et
al., 2014; CHERMPRAPAI et al., 2018). O estrato corneo, em particular, é constituido por
componentes lamelares oriundos da degeneracdo de queratindcitos, conhecidos por
cornedcitos. Estes estdo firmemente aderidos uns aos outros através de desmossomos
modificados, chamados corneodesmossomos, proporcionando resisténcia a tracdo e ao dano
tecidual por agentes externos (MATSUI & AMAGALI, 2015). Além dessas células, a epiderme
também € constituida por melandcitos e linfocitos T CD8+ (NESTLE et al.,, 2009;
PASPARAKIS et al., 2014).

A derme é uma camada subjacente a epiderme, separada desta por uma membrana

basal. Ela é formada por tecido conjuntivo denso ndo modelado entremeado por células,
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matriz extracelular abundante composta por fibras (colagenas, elasticas e reticulres), vasos
sanguineos e linfaticos, terminac6es nervosas e anexos cutaneos (foliculos pilosos, glandulas
sudoriparas e sebaceas) (SOUZA et al., 2009). Dentre as células residentes e/ou migratorias
pela derme, estdo células do sistema imune, como células dendriticas (CDs), linfécitos T
CD4+ (subpopulagdes Thl, Th2 e Th17), células NKT, macrdéfagos, mastocitos e fibroblastos
(PASPARAKIS et al., 2014). As CDs dérmicas sdo ativadas pelas células sentinelas da
epiderme e as demais células da derme, via sinalizacdo por citocinas proinflamatorias,
promovendo a ativacdo e diferenciacdo dos linfécitos T CD4+ a fim de desencadear uma

resposta imune para reestabelecer a homeostase cutanea (Fig.1) (LACEY et al., 2016).

Figura 1- Estrutura da pele e células efetoras
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Fonte: Adaptada de Lacey et al., 2016.

Além dessas estruturas, a pele apresenta uma microbiota complexa que interage
com o sistema imune cutaneo a fim de controlar a colonizacdo por agentes patogénicos
oportunistas e modular a resposta imune inata aos microbios patogénicos. A microbiota
cuténea é constituida por microorganismos comensais (tais como Proteobacteria, Firmicutes,
Actinobacteria, Bacteroidetes, Fusobacteria e Cianobactérias) (RODRIGUES-HOFFMAN et
al., 2014), os quais interagem com células dos sistema imune e gueratindcitos, estimulando

tais células a produzirem peptideos antimicrobianos (AMPs) de modo a amplificar a resposta
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imune inata e a aumentar a resisténcia a infeccdo pelos agentes patogénicos bacterianos,
fangicos e virais (GALLO & NAKATSUJI, 2011; CHERMPRAPAI et al., 2018).

Diante disso, vimos que a barreira cutanea é capaz de manter e estabelecer a
salde, logo um desequilibrio na mesma pode desencadear o aparecimento de patologias, tais
como a dermatite atopica. Uma vez que essa dermatopatia é o foco do nosso estudo,

abordaremos adiante maiores detalhes acerca da mesma.

2.2 MECANISMOS IMUNOLOGICOS ASSOCIADOS AS DERMATOPATIAS

Reacdo de Hipersensibilidade |

O sistema imunoldgico tem importante papel na defesa do organismo. Entretanto,
sua ativacdo é capaz de causar lesdes teciduais, culminando com doencas localizadas ou
sistémicas. As reacdes de hipersensibilidade do tipo I, também conhecidas como imediatas,
sdo reacdes patoldgicas mediadas pela imunoglobulina E (IgE) aderida aos mastdcitos. Tal
reacdo é denominada atopia, e os individuos afetados sdo considerados atépicos, produzindo
quantidades excessivas de IgE em resposta a antigenos ambientais ou alimentares (GALLI &
TSAlI, 2012).

A exposicao aos antigenos, como proteinas do polen, alimentos ou medicamentos,
resulta na ativacdo de células Th2. As células Th2, por sua vez, produzem citocinas, como a
interleucina-4 (IL-4) e a interleucina-13 (IL-13) desencadeando a sintese de IgE por linfdcitos
B especificos. A IL-4 também é produzida por mastocitos estimulados, os quais podem alterar
0 equilibrio imunolégico, induzindo a uma maior producdo de células Th2 e liberacdo de IL-
4. Os anticorpos IgE, produzidos em resposta ao alérgeno, ligam-se a receptores na membrana

dos mastdcitos, sensibilizando tais células (LARCHE et al., 2003).

Em individuos atdpicos, os mastdcitos sdo revestidos por IgE especificos para o
antigeno ao qual o animal € alérgico. Essas células podem ser encontradas em todos os tecidos
conjuntivos e sua ativacdo dependera da linha do local de entrada do alérgeno. Caso um
antigeno penetre no tecido e entre em contato com um mastocito sensibilizado, ocorrerd uma
ligagdo cruzada com duas moléculas de IgE, culminando com a liberagdo dos mediadores
mastocitarios (GALLI & TSAI, 2012).

A resposta proveniente da ativacdo dos mastocitos envolve trés etapas. A

primeira, atraves da liberacdo dos contetidos presentes em seus granulos, aminas e proteases,
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as quais causam dilatacdo vascular e contracdo da musculatura lisa, além de dano tecidual. A
segunda, através da sintese e secre¢do de mediadores lipidicos, prostaglandinas e leucotrienos,
afetando também a vasculatura e musculatura lisa (SHIMIZU, 2009). A terceira, mediante a
producdo e secrecdo de citocinas pro-inflamatdrias e quimiotaticas. As caracteristicas clinicas
e patoldgicas da hipersensibilidade sdo diversas e atribuidas aos mediadores liberados por
mastdcitos em quantidades e tecidos variados, sendo caracteristica principalmente das
dermatites trofoalérgica, atopica e alérgica a picada de ectoparasitas, podendo estar
relacionada também a dermatite de contato (TIZARD, 2014).

Reacéo de Hipersensibilidade IV

A reacdo de hipersensibilidade do tipo IV, também conhecida como tardia, é uma
resposta inflamatoria de desenvolvimento lento, resultante de interagdes entre um antigeno, as
células apresentadoras de antigenos (APC) e as células T. Tal reacdo pode ser mediada por
linfocitos T CD4+ ou por lise celular através dos linfocitos T CD8+. As primeiras sdo
responsaveis pela secrecdo de citocinas, as quais estimulam a inflamacéo local e ativam os

macrofagos. Ja as segundas sdo responsaveis pela lise celular direta (PENNINO et al., 2010).

Quando substancias quimicas entram em contato com a pele, ligam-se as proteinas
presentes na pele, e os complexos resultantes sdo processados por células de Langerhans (CL)
na derme. Estas migram aos linfonodos drenantes e apresentam o antigeno aos linfécitos T.
As CLs secretam grandes quantidades de IL-12 e IL-18, as quais estimulam as células Thl a
produzir Interferon-y, ativando os linfocitos CD8+. A reacdo mediada por tais linfécitos €

pruriginosa e € caracteristica da dermatite de contato alérgica (ALMOGREN et al., 2013).

2.3 DERMATITE ATOPICA

A dermatite atépica (DA) é uma doenca inflamatdria cronica e recidivante da pele,
altamente pruriginosa e eritematosa. A DA apresenta um carater multifatorial, podendo estar
associada principalmente a predisposicéo genética, a alteracdes na barreira epidérmica e/ou a
desregulacdo imunoldgica (CORK et al., 2009).

Estudos tém evidenciado a importancia dos defeitos da barreira epitelial na
imunopatogenia da dermatite atopica. A associacdo entre os fatores geneticos, que
correspondem a mutacdes em genes codificadores de componentes da barreira como a

filagrina (VISSER et al., 2013), e ambientais, tais como patégenos, levam a alteracBes
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estruturais da pele, comprometendo a homeostase da barreira cutdnea. A integridade e a
manutencdo dessa homeostase se ddo por meio da relacdo existente entre células epidérmicas
(cornedcitos unidos por juncgdes intercelulares) (OLIVRY & DUNSTON, 2015), matriz
lipidica extracelular composta por ceramidas, colesterol, acidos graxos e ésteres de colesterol,
proteinas estruturais, glicoproteinas e proteases enddgenas (CORK et al., 2009). Se ha
disturbios em tais componentes, ocorre maior penetracdo de alérgenos, bactérias e leveduras
(Fig.2), induzindo e mantendo o processo inflamatdrio presente na doenca (FERREIRA et al.,
2018).

Figura 2- Aspectos estruturais da pele canina com (b) e sem (a) deficiéncia de ceramidas
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Fonte: Adaptada de FERREIRA et al., 2018.

A doenca atopica é caracterizada por respostas imunes acentuadas aos alérgenos
ambientais, envolvendo elevada concentracdo de imunoglobulinas E (IgE). Em individuos
atopicos, os antigenos (Ag), geralmente indcuos, desencadeiam uma reacdo de
hipersensibilidade imediata (hipersensibilidade tipo 1), induzindo uma resposta alérgica
cutanea (Fig.3). ApoOs o contato inicial dos alérgenos com a superficie cutanea, células
dendriticas e macrdfagos os capturam e apresentam as células T naive (ThO), modulando a
diferenciacdo em células Th2, que produz vérias citocinas inflamatdrias (IL-4, IL-5, IL-10 e
IL-13). A IL-4 e a IL-10 potencializam a resposta Th2 j& que estimulam a diferenciacdo em
ceélulas Th2 e inibem a ativacdo de células Thl, respectivamente (WEIDINGER et al., 2018).
Além disso, IL-4, IL-5 e IL-13 atuam nos linfocitos B (LB) induzindo a secregdo de IgE. Uma
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vez que as IgE sd@o liberadas, ligam-se aos mastocitos teciduais promovendo sua
sensibilizagdo. Em um segundo contato, os alérgenos penetram através da barreira epidérmica
e ligam-se as moléculas de IgE fixadas nos mastocitos sensibilizados. Estes, por sua vez,
degranulam e liberam mediadores inflamatdrios (histamina, heparina, leucotrienos,
prostaglandinas, etc) resultando em edema e prurido na pele. Ainda, fatores quimiotaticos
liberados pelos mastécitos atraem basofilos e eosindfilos para o sitio da infecgdo
intensificando o processo inflamatorio (WERFEL, 2009; WEIDINGER et al., 2018).

Figura 3- Mecanismos imunoldgicos classicos na dermatite atopica
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Fonte: Adaptada de Weidinger et al., 2018.

Outro fator que pode influenciar no desenvolvimento da atopia é a microbiota da
pele, que representa a primeira barreira aos agentes patogénicos. A disbiose cutanea promove
alteracdo na imunoregulacdo da pele, uma vez que a mudanca na microflora residente pode
levar a alteracdo na producdo de AMPs e moléculas sinalizadoras pela microbiota comensal.
Desse modo, a disbiose predispde a infec¢do por microorganismos e desencadeia respostas
inflamatdrias anormais envolvidas com a patogénese da dermatite atopica (GALLO &
NAKATSUJI, 2011). Em cées atdpicos, foi reportada uma reducéo na expressdo de peptideos
antimicrobianos, o que pode estar relacionado com a alteracdo no microbioma cutaneo visto

em tais animais. Em cdes alérgicos observa-se ainda uma microbiota significativamente
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reduzida em numero de espécies de microorganismos quando comparados a cées saudaveis,
facilitando, portanto, o estabelecimento de infeccdes por bactérias e leveduras patogénicas
(RODRIGUES-HOFFMAN et al., 2014).

2.4 DERMATITE ATOPICA CANINA

A dermatite atdpica canina (DAC) é uma das dermatopatias cronicas mais comuns
em cdes presente na rotina clinica veterinaria (HILLIER & GRIFFIN, 2001). A maioria dos
caes afetados apresentam idade inferior a trés anos (FAVROT et al., 2010), e sdo das racas
West Highland White Terrier, Labrador Retriever, Golden Retriever, Boxer, Cocker Spaniel,
Shih Tzu, Bulldog Francés e Pastor Alemédo (JAEGER et al., 2010). N&o existem evidéncias
de predisposicBes sexuais para o desenvolvimento da doenca (GRIFFIN & DEBOER, 2001).

A principal manifestacdo clinica é o prurido, o qual precede os demais sinais
clinicos. Os pontos corporeos comumente afetados sdo extremidades distais e &areas de
flexuras dos membros, face, ventre e orelhas (FAVROT et al., 2010). Associado ao prurido,
0s cdes atdpicos podem apresentar uma variedade de lesdes, como eritema, alopecia,
escoriacgdes, hiperpigmentacdo e lignificacdo. InfeccOes bacterianas, mais comumente por
Staphylococcus pseudointermedius, e flangicas sdo comuns na doenca (GRIFFIN &
DEBOER, 2001), visto que a falha na barreira epidérmica favorece a proliferacdo exacerbada
de microorganismos residentes no tegumento. Estas infec¢cdes resultam em uma exacerbacéo
de lesBes cutaneas com desenvolvimento de péapulas, pustulas e crostas (RODRIGUES-
HOFFMAN et al., 2014).

A avaliacdo clinica do cdo com prurido requer uma abordagem sequencial, a qual
pode conduzir ao diagnoéstico definitivo. Diagnosticos diferenciais, variando de ectoparasitas
a neoplasias, devem ser excluidos a partir de dados da anamnese, achados clinicos e
laboratoriais (HENSEL et al., 2015). O primeiro passo envolve a eliminacdo de pulgas e
carrapatos, as quais podem estar provocando o processo alérgico (BRUET et al., 2012). Além
disso, deve-se atentar para outros possiveis ectoparasitas, como alguns acaros, 0s quais podem
estar desencadeando o prurido (MILLER & GRIFFIN, 2013). A etapa seguinte envolve a
restricdo alimentar, onde deve haver a troca da fonte proteica da dieta por, no minimo, oito
semanas (RADITIC et al.,, 2011). Caso o prurido ainda esteja presente, mesmo apds a
concluséo de todas as etapas, pode-se considerar a possibilidade de dermatite atdpica canina
(HENSEL et al., 2015).
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O exame histopatologico é considerado uma das ferramentas mais importantes na
dermatologia (DUNSTAN, 1990). Em alguns casos, tal exame pode ser definitivo ou, no
minimo, auxiliar o clinico a reduzir a lista dos possiveis diagndsticos diferenciais
(CONCEICAO et al., 2004). Contudo, tem seu uso limitado no diagndstico de doencas
alérgicas, devido a auséncia de lesdes patognoménicas (CARLOTTI et al., 1990). As
primeiras alteracGes descritas foram hiperplasia de epiderme, ortogueratose e paraqueratose,
espongiose e exocitose leucocitica. No mesmo estudo, foram ainda relatados aumento do
numero de mastdcitos, e eosindfilos foram detectados em apenas 15% dos casos (SCOTT,
1981). As alteracbes em derme visualizadas em outro estudo envolviam infiltrado
perivascular misto, composto de células T, dendriticas, eosinofilos e mastécitos (OLIVRY &
HILL, 2001). Os estudos histopatoldgicos recentes de DAC geralmente avaliam uma fase
tardia de reacdo inflamatdria, caracterizada por padrdo inflamatério perivascular

mononuclear, além de neutréfilos e eosinofilos (FERREIRA et al., 2017).

A terapéutica da DA envolve a combinacgdo de varios tratamentos uma vez que se
trata de uma patologia de etiologia multifatorial, ainda a esclarecer completamente, e
patogenia complexa. O tratamento envolve primeiramente a eliminagdo do agente causador da
reacdo alérgica tais como alérgenos ambientais (especialmente &caros domésticos e pdlen),
alguns compostos alimentares e picadas de pulgas e/ou insetos. Nesse contexto podem ser
utilizados no controle, por exemplo, restricdo dietética e antiparasitarios sistémicos orais
(antipulgas) (OLIVRY et al., 2015). Ent&o, realiza-se o controle do prurido e lesdes cutaneas
por meio de banho com shampoos suaves e nao irritantes, e intervencdes com glicocorticéides
orais (TASZKUN, 2010) ou oclacitinib (GADEYNE et al., 2014; LITTLE et al., 2015). Em
casos de infecgdes também devem ser utilizados antimicrobianos topicos e / ou sistémicos
(antibidticos e/ou antifungicos) (OLIVRY et al., 2015). Além disso, podem ser incluidos na
terapéutica dos casos cronicos o uso de suplemento dietético, como &cidos graxos essenciais
(AGEs), rico em dmega 6 (POPA et al., 2011) e vitamina E (PLEVNIK KAPUN et al., 2014),
imunomodularores como o interferon gamma recombinante canino (YASUKAWA et al.,
2010) e implementacdo de imunoterapia especifica ou inespecifica (DEBOER & MORRIS,
2012; MARSELLA et al., 2013; HOBI & MUELLER, 2014).

2.5 0 PAPEL DO ESTRESSE OXIDATIVO NA INFLAMACAO CUTANEA

O estresse oxidativo é definido como a formagdo de substancias oxidantes

celulares as quais, de forma aguda ou cronica, excedem a capacidade antioxidante total (JI &
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LI, 2016). Esse fendbmeno esta intimamente relacionado aos processos inflamatérios, estando
envolvido com a imunopatogenia de dermatopatias alérgicas (ALMELA et al., 2018). O
estresse oxidativo estd descrito como fator promotor da inflamacdo tecidual através da
regulacdo de fatores de transcri¢cdo que codificam citocinas pré-inflamatorias. A ativacéo de
células inflamatorias, por sua vez, induz a produgdo de radicais livres, gerando um ciclo

lesional que, potencialmente, contribui com a imunopatogenia da DAC (JI & LI, 2016).

Os radicais livres denominados espécies reativas de oxigénio (EROs) e espécies
reativas de nitrogénio (ERN), sdo produzidos devido aos diferentes processos fisioldgicos
naturais do organismo, tais como a fagocitose, imunidade celular, regulacdo do crescimento
celular, sinalizacdo intercelular e sintese de substancias biologicas, e em decorréncia de
disfungdes biologicas ou patoldgicas (OLIVEIRA & SCHOFFEN, 2010). A sintese desses
radicais ocorre no interior de mitocondrias, por meio da cadeia transportadora de elétrons
durante o processo de respiracdo celular aerdbio, e nas membranas celulares, através das
enzimas NADPH oxidases presentes que promovem transferéncia de elétrons (BARREIROS
et al., 2006; BARBOSA et al., 2010).

A producéo excessiva de EROs para a eliminagéo de agentes patogénicos deve ser
controlada pelo organismo, caso contrario leva a lesdo tecidual. Dentre esses efeitos
prejudiciais destaca-se o dano a biomoléculas (proteinas, lipideos e carboidratos) presentes
em estruturas importantes como o DNA, membranas celulares, dentre outras. A agdo sobre a
molécula de DNA pode resultar em mutacdo e producdo de enzimas biolégicas afuncionais
(BARREIROS et al.,, 2006; BARBOSA et al., 2010). No microambiente cutaneo, tais
alteracdes podem gerar disfuncBes na barreira epidérmica, as quais contribuem na
manutencdo do quadro inflamatdrio cutdneo de pacientes com dermatite atdpica (Fig. 4) (JI &
LI, 2016).

Referente aos fosfolipidios de membranas, a peroxidacao lipidica leva ao
comprometimento dos transportes celulares ou ruptura e morte celular. Esse aumento na
concentracdo de radicais livres é controlado por meio do sistema antioxidante do organismo
compreendido por antioxidantes enzimaticos, como a glutationa peroxidase (GPx), catalase
(CAT) e superdxido dismutase (SOD), e ndo-enzimaticos, como bilirrubina, &cido Urico e
vitaminas A, E e C (Fig. 3A) (BARREIROS et al., 2006; BARBOSA et al., 2010). Os
antioxidantes atuam no controle da producdo e acdo dos radicais livres bem como no reparo
de estruturas bioldgicas danificadas, sendo utilizados biomarcadores do estresse oxidativo
(PLEVNIK-KAPUN et al., 2012). Além desses, parametros como Tiol Sérico Total (TST) e
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Paraoxonase-1 (PON-1) podem ser utilizados como avaliacdo de desbalan¢o oxidativo em
caes com dermatite atopica (ALMELA et al., 2018).

Figura 4- Relacdo entre estresse oxidativo, defeito de barreira cutanea e inflamacgéo
dérmica na dermatite atopica
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Fonte: Adaptada de Ji & Li, 2016.

Em seres humanos, varias evidéncias revelam o envolvimento do estresse
oxidativo na dermatite atdpica, demonstrando uma diminuic¢do dos antioxidantes enzimaticos
e ndo enzimaticos, bem como aumento da peroxidacgdo lipidica indicada pelo MDA nessa
patologia (NIWA et al., 2003 ; NAKALI et al., 2009; SIVARANJANI et al., 2013). Contudo,
na DAC os dados ainda s&o limitados, sendo relatado um aumento nos niveis de
Malondialdeido (MDA) em cdes com DA, estando 0 mesmo correlacionado de forma positiva
com o grau lesional dos pacientes (PLEVNIK KAPUN et al., 2012). Em estudos recentes, foi
demonstrado aumento na concentracdo de biomarcadores como TST e PON-1 em cdes com
DAC (ALMELA et al., 2018), sendo possivel que tais animais se beneficiem de terapias

antioxidantes para o controle da inflamacéo presente na atopia canina.

2.6 O PAPEL DOS LINFOCITOS NA DERMATITE ATOPICA CANINA

O desenvolvimento das reacdes de hipersensibilidade, estando a DAC entre tais
patologias, envolve uma interacdo complexa entre ambiente, fatores genéticos e componentes
celulares. Essa relagdo culmina na ativacao de linfocitos T e B, sendo sua funcdo dependente
do microambiente e perfil de citocinas no local (PUCHEU-HASTON et al., 2015).

Na pele saudavel, os linfocitos estdo presentes em baixa quantidade tanto em
derme quanto em epiderme, sendo o fenotipo linfocitico dependente de sua localizagéo.
Contudo, na pele de cdes atdpicos, ha maior concentragdo tanto de células T CD4+ quanto
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células T CD8+ (SINKE et al., 1997). Dentre as subpopula¢des de linfocitos T auxiliares,
cita-se a participacdo de células Thl, Th2 e Thl7 na manutencdo do quadro inflamatério
cutaneo presente em pacientes atépicos (WEIDINGER et al., 2018). Além de tais células, os
linfocitos T regulatorios vém sendo alvo de estudos, na tentativa de estabelecer seu papel no

controle da inflamag&o presente na doenca alérgica (LEE et al., 2014).

Os linfocitos T regulatérios sdo células providas de marcadores CD4+CD25+,
além de expressarem o fator de transcricdo Foxp3, exercendo papel anti-inflamatorio nas
diferentes doencas imunomediadas e autoimunes, através da secre¢do de fator transformador
de crescimento  (TGF-B) e interleucina 10 (IL-10) (WALECKI et al., 2015; QIU et al.,
2018). Tais citocinas, em conjunto, sdo capazes de regular a ativacao e proliferacao de células
do sistema imune, além de estimular a sintese de coladgeno e angiogénese tecidual (AKDIS,
2006).

Em cées atopicos, foi demonstrado recentemente a dindmica sistémica dessas
células onde, em animais sensibilizados com acado da poeira doméstica, hd& um aumento na
subpopulacdo dos linfécitos T regulatorios. Entretanto, esse aumento ndo foi suficiente para
controlar de forma eficiente a inflamagéo presente na doenca (ROSTAHER et al., 2018),
sendo necessarios estudos adicionais a fim de esclarecer seu papel anti-inflamatério na DAC.
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3 JUSTIFICATIVA

As reagOes de hipersensibilidade estdo relacionadas a diversas patologias
dermatoldgicas na clinica médica de caes. Nesse sentido, torna-se importante a discussdo de
casos clinicos, de modo a abordar os mecanismos imunopatogénicos de acordo com a lesao
cutdnea do animal. Além disso, dentre as doencas relacionadas as desordens de
hipersensibilidade, destaca-se a Dermatite Atopica Canina. Tal doenca possui uma
imunopatogenia complexa, sendo necessarios estudos a fim de auxilar o entendimento da

dindmica celular envolvida nessa patologia.
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4 HIPOTESE CIENTIFICA

As reacOes de hipersensibilidade cutanea interferem na homeostase tecidual e sistémica

por meio da manutencdo do estado inflamatorio.
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5 OBJETIVOS
5.1 OBJETIVO GERAL

Avaliar as repercussodes clinico-laboratoriais das reagdes de hipersensibilidade cutanea em

caes.

5.2 OBJETIVOS ESPECIFICOS

A) Auvaliar a resposta imuno-inflamatdria sistémica e tecidual em cdes com Dermatite
Atodpica.
B) Relatar casos clinicos envolvendo mecanismos de hipersensibilidade em lesGes

cutaneas de cées.
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6 CAPITULO 1 — CADESI-BASED ANALYSIS OF INFLAMMATORY IMMUNE
RESPONSE IN CANINE ATOPIC DERMATITIS

Artigo submetido no periddico Veterinary Immunology and Immunopathology

(B1 — Qualis antigo / A2 — Qualis novo)
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Highlights

1 - Tissue inflammation in atopic dogs influences systemic hemato-biochemical parameters.

2 - Atopic dogs with clinical signs in remission still have tissue inflammatory response.

3 - Atopic dogs in lesion remission or discrete lesions do not present systemic oxidative

imbalance.

Abstract

Canine atopic dermatitis (CAD) is an inflammatory, pruritic and chronic disease, with
a multifactorial character associated with epidermal dysfunctions and immune system
dysregulation. The disease chronicity is related to oxidative imbalance which may perpetuate
inflammation process. In this sense, the aim of the present study was to evaluate the
integumentary and systemic inflammatory response in dogs with atopic dermatitis. CADESI-
based clinical analysis allowed the dogs to be divided into three groups: Al, with CADESI
between 0-10, All, with CADESI between 10-34, and control group. Atopic dogs had lower
systemic eosinophil counts (p <0.05), as well as a tendency to higher neutrophil counts and
neutrophil/lymphocyte ratio. The albumin value was higher in group Al when compared to
All and control (p <0.05), while MDA dosage did not differ between groups. The
histopathological evaluation of groups Al and AIl showed epidermal alterations and
perivascular inflammatory infiltrate characterized by neutrophils, macrophages, lymphocytes,
eosinophils and mast cells. Regarding tissue cell count, it was possible to observe a larger
number of mast cells in Al and All groups than in control group (p <0.05). Based on this, it is
concluded that there was an increase in tissue and systemic inflammatory response in CAD.

However, this process was not able to interfere in oxidative balance of evaluated dogs, being
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necessary studies with animals with higher lesion degree, in order to provide a better

understanding about immunopathogenesis of CAD.

Keywords: Sistemic Inflammation; mast cells; allergic skin disease.

Introduction

Canine atopic dermatitis (CAD) is a chronic, pruritic and inflammatory skin disease.
CAD has a multifactorial eitology and may be mainly associated with genetic predisposition,
changes in epidermal barrier and immune dysregulation, creating an inflammatory process
that culminates with tissue injury (Cork et al., 2009; Santoro et al., 2015; Weidinger et al.,

2018).

The main clinical manifestation of CAD is pruritus, which precedes other clinical
signs, affecting distal extremities and flexure areas of limbs, face, womb and ears (Favrot et
al., 2010). Associated with itching, atopic dogs can present a variety of lesions such as
erythema, alopecia, abrasions, hyperpigmentation and lignification. Bacterial infections, most
commonly by Staphylococcus pseudointermedius, and fungal infections are common in CAD
(Griffin and DeBoer, 2001), since epidermal barrier failure favors the overgrowth of
microorganisms residing in the integument. These infections result in an exacerbation of skin
lesions with development of papules, pustules and collars, contributing with inflammatory

process maintenance (Rodrigues-Hoffman et al., 2014).

Persistent inflammation in allergic processes is closely related to oxidative imbalance,
because there is an exacerbated synthesis of oxidizing substances which, acutely or

chronically, exceed the total antioxidant capacity (Ji & Li, 2016; Almela et al., 2018).
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Oxidative stress is described as a promoting factor of tissue inflammation by regulating
transcription factors that encode proinflammatory cytokines. The activation of inflammatory
cells, in turn, induces the production of free radicals, generating a lesion process that
potentially contributes to immunopathogenesis of CAD (Ji & Li, 2016). To assess tissue
damage in CAD, a clinical measurement of the integumentary inflammatory process was
proposed, based on the analysis of lesion patterns (Olivry et al., 2014). Thus, it was possible
to divide atopic dogs according to lesion intensity, favoring the homogenization of groups to
evaluate hematological, biochemical and histological parameters. In this sense, the aim of the
present study was to evaluate the tissue and systemic inflammatory response according to skin

lesion grade of dogs with atopic dermatitis.

Material and Methods

The experimental protocol was approved by the Committee of Ethics and Animal
Experimentation (CEUA) of Universidade Estadual do Ceard under protocol number
9140016/2018. Ten dogs diagnosed with canine atopic dermatitis and five healthy dogs from
Ceara Fire Department, without any clinical alteration were submitted to physical
examination, hematological and biochemical analysis and biopsy followed by
histopathological analysis. All the tutors signed an agreement, authorizing the animals’

participation in experiment.

Evaluated Population

Fifteen dogs of different breeds from the Metropolitan Region of Fortaleza, ranging in

age from 01 to 08 years, were included in the study. The dogs in experimental group (N=10)
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have history and clinical signs compatible with CAD (Favrot et al., 2010), in addition to being
submitted to exclusion of other pruritic dermatopathies. The control group (N=5) was
consisted of dogs from Ceara Fire Department, and presented clinical and pathological

evaluation within normal range for the species.

The experimental group was further clinically evaluated according to the criteria
established by the International Committee on Allergic Diseases of Animals (ICADA). These
criteria use lesion parameters at specific anatomical sites (Canine Atopic Dermatitis Severity
Index 4 - CADESI 1V), allowing the classification of the disease in: CAD in remission: up to
10; Discrete CAD: between 10-34; Moderate CAD: between 35-59; Severe CAD: between

60-180 (Olivry et al., 2014).

Inflammatory Parameters

Blood samples were collected by jugular venipuncture and stored in EDTA and non-
anticoagulant tubes for evaluation of systemic inflammatory parameters such as neutrophil,
lymphocyte and eosinophil count, neutrophil/lymphocyte ratio, serum albumin and

malondialdehyde (MDA).

Oxidative Stress

To evaluate lipid peroxidation, serum malondialdenyde (MDA) analysis was
performed, where 250 uL of serum was added to 400 uL of perchloric acid (35%) and taken
to water bath (37°C, 01 hour). The mixture was centrifuged (1400 g; 10 minutes) and 600 uL
of the supernatant was added to 200 pL of 1.2% thiobarbituric acid. This mixture was taken to

water bath (95°C, 30 minutes). After cooling, the reading was performed in a
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spectrophotometer (535 nm). The results obtained were expressed as nmol/mL (Draper &

Hadley, 1990).

Tissue Sampling

For histopathological analysis, skin fragments were collected a 5mm punch. Skin biopsy
of control animals was also performed from the same regions. The samples were fixed in 10%
buffered formalin and further processed by conventional histological techniques. Histological
sections were stained with Hematoxylin and Eosin (HE) for analysis of histological changes
and Toluidine Blue for mast cell evaluation. Qualitative evaluation of morphological and
morphometric parameters was performed, such as epidermal and dermal structural aspects and
cellular infiltrate. For mast cell infiltrate evaluation, a quantitative analysis was performed in
10 different fields. The analyzes were performed under light microscope with magnification

of 200x and 400x, according to the average subjective perception of two observers.

Statistical Analysis

Statistical analyses were performed with the aid of PRISM 8.0 software package
(Prism Software, Irvine, CA, USA). Student’s t-test was used to evaluate differences in values
determined between control and atopic groups. In all cases, differences were considered

significant when p < 0.05.

Results

Clinical Parameters
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The clinical evaluation of dogs was based on CADESI-IV, providing lesion scores
according to the following alterations: erythema, lignification and excoriation/alopecia.
Subsequently, dogs with atopic dermatitis were divided into two groups: Atopy | (Al), dogs

with CADESI between 0-10, and Atopy Il (All), dogs with CADESI between 10-34.

Systemic Inflammatory Parameters

The evaluation of systemic inflammation was based on parameters of leukogram,
albumin and MDA (Table 1). There was a tendency to increase in neutrophil count as well as
in neutrophil/lymphocyte ratio in group All when compared to groups Al and control. The

eosinophil count was higher in control group when compared to Al and All.

Regarding biochemical evaluations (Table 1), group Al presented higher albumin
concentration than control and All groups, while serum MDA levels did not vary between

groups.

Histopathological Analysis

Epidermal alterations and dermal inflammatory infiltrate were observed in groups Al
and All, whose data are described in tables 2 and 3. Atopic animals presented acanthosis,
hydropic degeneration, spongiosis, exocytosis and orthokeratosis in epidermal layer (Fig. 1B
and 1C). In these dogs, the perivascular inflammatory infiltrate was characterized by

neutrophils, eosinophils, lymphocytes, macrophages, and mast cells (Fig. 1E, 1F, 1H, and 11).
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Regarding to mast cells quantification, an increase of these cells was observed
infiltrating the dermis of atopic dogs when compared to control group (p <0.05) (Table 3).

The difference between groups Al and All, however, was not observed.

Discussion

Canine atopic dermatitis is an inflammatory skin disease that involves a complex
immunopathological mechanism (Santoro et al., 2015). This disease presents clinically in
different ways, requiring an individual approach according to lesion degree. In the present
study, the histopathological and hemato-biochemical parameters of dogs with CAD were
evaluated based on skin lesions intensity. This is the first work to describe such parameters
according to CADESI. However, other studies have already been performed correlating
CADESI with blood parameters and lymphocytic phenotype of dogs with atopic dermatitis

(Martins et al., 2018).

In this study it was possible to evaluate the systemic and tissue leukocyte dynamics in
CAD. At systemic level, there was an increase in circulating neutrophil count in group All, as
well as an increase in neutrophil/lymphocyte ratio. At tissue level, it was observed a
neutrophil accumulation in perivascular inflammatory infiltrate, and sometimes the migration
of these cells towards the epidermis (Fig. 1C). These data represent the maintenance of a
proinflammatory state in these animals that may be related to increased tissue demand. Skin
inflammation induces the production of chemotactic molecules such as CXCL1, CXCL2 and
granulocyte colony stimulating factor (GCS-F), which, together with vascular adhesion
molecules (Oh et al., 2019), contribute to neutrophil outflow from blood vessel toward the

affected tissue (Sadik et al., 2011).
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In atopic dermatitis, the skin barrier breakdown occurs due to lipoprotein changes in
epidermis, which favor the penetration of environmental allergens and commensal
microorganisms (Santoro et al., 2015). These antigens induce a tissue inflammatory response,
with the participation of innate lymphoid cells-2 (ILC2) and Th2 cells with consequent
production of proinflammatory cytokines such as IL-4, IL-5, IL-10 and IL-13, culminating in
IgE synthesis, mast cell degranulation and eosinophil migration to the inflammatory site
(Weidinger et al., 2018). This immunological mechanism favors the mobilization of mast
cells and eosinophils in groups Al and All, which can be visualized in histological findings

(Fig. 1F and 11), with reduction of circulating eosinophils (Table 1).

Eosinophils are effector cells of innate and adaptive immunities, exerting their
function by activating and releasing substances present in their cytoplasmic granules (Amber
et al., 2018a). Eosinophilic migration to the inflammatory site is mediated by eotaxins, whose
synthesis is induced by Th2 cytokines, such as IL-4 and 11-13 (Ahmadi et al., 2016; Sastre et
al., 2018), and is further influenced by Thymic Stromal Lymphopoietin (TSLP), an epithelial
cytokine involved in immunopathogenesis of atopic dermatitis (Wong et al., 2010). When
combined, such cytokines regulate the expression of adhesion molecules, facilitating the
arrival of eosinophils at the inflammatory site (Wong et al., 2010; Wilson et al., 2013). The
presence of these cells favors the maintenance of inflammation in local microenvironment,
cellular signaling and consequent tissue destruction (Amber et al., 2018a; Amber et al.,
2018b). The persistence of the process affects the skin, resulting in thickening, hydropic
degeneration and intercellular edema (Naidoo et al., 2018), parameters observed in this study

(Fig. 1C).

The maintenance of the inflammatory state also induces the production of oxidizing
substances, which possibly exceed the total antioxidant capacity, generating a situation of

oxidative stress (Ji & Li, 2016). This imbalance can be assessed directly or indirectly by
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measuring lipid peroxidation products such as malondialdehyde (MDA) and acute phase
proteins such as albumin (Kann et al., 2012). Serum albumin levels differed between groups,
being reduced in groups All and control. Serum albumin is considered to have anti-
inflammatory and immunomodulatory activity (Kinoshita et al., 2017). Therefore, when there
is a systemic inflammatory response, there is a reduction in its concentration, favoring the
lesion, as observed in All. The lesion, however, did not exceed total antioxidant capacity, as
shown by MDA values (Table 1). Lower values of systemic albumin observed in control
group may be associated with dietary pattern and activity, since they were free of

integumentary and systemic pathologies.

Regarding atopic animals, the division of groups based on CADESI allowed to
evaluate the progression of the systemic inflammatory process according to the cutaneous
lesion degree. It is noteworthy that the Al group, even in clinical remission, presented tissue
inflammatory alteration, which is related to the permanence of antigenic stimulus. In this
context, a combination of drug and environmental control should be performed, since this last

can trigger the emergence of itching crises (Harvey et al., 2019).

When taken together, the presented data demonstrate an increase in systemic and
tissue inflammatory response in dogs with atopic dermatitis. The inflammation, however, did
not interfere in oxidative balance of the organism, being necessary studies involving animals
with higher lesion degree to evaluate the repercussion of tissue inflammation in the return to
homeostasis. Among the limitations of the study, we highlight the number of dogs, given the
difficulty of meeting the inclusion criteria. However, this is the first clinical study to evaluate
inflammatory parameters in CAD according to CADESI, providing relevant data for disease

follow-up and monitoring.
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Fig. 1. Histopathological aspects of dogs with CAD. (A) and (D) represent the control
group (H&E), which shows no visible dermal and epidermal changes. In (B) it is possible
to observe the epidermal layer thickening (H&E). In (C) there is epidermal thickening,
hydropic degeneration of keratinocytes, as well as neutrophilic exocytosis (H&E). (E)
and (F) highlight the presence of inflammatory infiltrate in dermis of atopic dogs
(H&E). In (H) and (1) it is possible to observe mast cells composing the dermal
inflammatory cells of atopic dogs, while (G) represents the control group, with a
reduced number of these cells (Toluidine Blue). Scale bar: 1um. Original magnification:
400x.

Control Atopy I Atopy II

Fonte: Elaborado pelo autor.

Table 1- Hematological, biochemical and clinical assessment parameters in control and atopic
dogs.



Hematolo-Biochemical Control Atopy | Atopy 11
Parameters

Neutrophils (10°/pL) 6.88 + 0.96 6.39 £ 0.89 7.91+2.99
Lymphocytes (10%uL)  1.88+0.81  1.25+0.16 1.57 +0.83
Neu/Lym Ratio 417+1.6 518+11 596 +3.1
Eosinophils (10*/uL) 817.2+98.4* 216.2+126.9° 366.2+216.1°
Albumin (g/dL) 2.62+0.1°  354+0.3° 3.08 +0.3°
Total Protein (g/dL) 7.04+0.2 794+0.4 7.12+0.9
MDA (nmol/mL) 0.86+0.09  0.87 +0.08 0.91 +0.15
CADESI-IV 7.6 +1.5° 29.6 + 10.8°

Results are expressed as the mean * standard deviation. Different letters

shows statistically significant differences (p<0.05) among control and atopic

groups.
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Table 2- Epidermal changes in control and atopic dogs.

51

Epidermal Alterations Control Atopy | Atopy Il
Acanthosis 0% 40% 60%
Hydropic Degeneration 0% 40% 40%
Spongiosis 0% 40% 20%
Exocytosis 0% 0% 20%
Parakeratosis 0% 0% 0%
Orthokeratosis 0% 40% 20%

Results are expressed as percentages. Control group does not have alterations

in epidermis.



Table 3- Inflammatory cells composition in control and atopic dogs.

Dermal  Inflammatory  Control Atopy | Atopy Il
Cells

Neutrophils 0% 20% 60%
Eosinophils 0% 80% 60%
Lymphocytes 0% 20% 40%
Plasma Cells 0% 0% 0%
Macrophages 40% 100% 80%

Mast Cells 6.1+0.89°  18.4+7.86 19.8+11.8°

Results are expressed as percentages for neutrophils, eosinophils,
lymphocytes, plasma cells and macrophages. Mast cells are expressed as
mean * standard deviation. Different letters shows statistically significant

differences (p<0,05) among control and atopic groups.

52



53

7 CAPITULO 2 — MUPIROCIN PEMPHIGUS-LIKE DRUG REACTION IN DOG -
CASE REPORT

Artigo submetido e aceito no perioédico Acta Scientiae Veterinariae (B1)
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Mupirocin Pemphigus-Like Drug Reaction in Dog

Tiago Cunha Ferreira!, Rodrigo Fonseca de Medeiros Guedes®, Belise Maria Oliveira

Bezerra' & Diana Célia Sousa Nunes-Pinheiro*

L aboratério de Imunologia e Bioguimica Animal, Programa de Pds-Graduagdo em
Ciéncias Veterinarias, Faculdade de Veterinaria, Universidade Estadual do Ceard
(UECE), Fortaleza, CE, Brazil. CORRESPONDENCE: T.C. Ferreira
[tiago.cunha@uece.br - Tel.: +55 (85) 98572-9099]. Laboratério de Imunologia e
Bioquimica Animal, Programa de Pds-Graduacdo em Ciéncias Veterinarias, Faculdade
de Veterinaria, UECE, Av. Dr. Silas Munguba, 1700, Campus do Itaperi, Bloco E.
CEP 60914703 Fortaleza, CE, Brazil.

Background: Pharmacodermia is defined as adverse reaction in skin, mucosa and
appendages, which generates morpho-functional alterations in cutaneous barrier, inducing
autoimmune diseases, such as pemphigus foliaceous, which is known as the most common
autoimmune skin disease in dogs. This disease involves autoantibodies against desmoglein
and desmocolin molecules, being induced by the use of certain drugs. Mupirocin
(pseudomonic acid A) is a broad-spectrum antibiotic with bacteriostatic activity, being
effective against Gram-positive pathogens and used to control superficial bacterial folliculitis.
Based on that, the aim of this study was to report a pemphigus-like lesions after topical use of

mupirocin in dog.

Case: Canine, male, uncastrated, 1-year, poodle, weighing 13.8 kg. The main complaint was
related to pruritus in abdominal and inguinal region, in addition of legs licking.
Dermatological examination revealed melanic crusts, epidermal collars and diffuse pustules in
inguinal, abdominal, perianal and thoraco-lumbar regions. The therapy was based on topical
use of Mupirocin in form of 0,2% aquous spray. After drug administration, the animal
presented urticaria, diffuse epidermal collars, papulo-crusted and pustular lesions, which were
more evident in abdominal and inguinal region. Nasal erythema, binocular blepharitis, apathy
and fever were also observed. Cytological examination and bacterial culture were performed,
revealing inflammatory and acantholytic cells and no bacterial growth. Biopsy procedure

revealed subcorneal pustule with presence of epithelial acantholytic cells and neutrophils,
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compatible with canine pemphigus foliaceous. The topical treatment of ocular lesions with
0.1% Tacrolimus associated with systemic treatment with high dose of prednisolone (1.2 mg
kg™). The patient improved the dermatological clinical signs, however, some side effects have
already become evident, such as the presence of telangiectasia, polyuria, polyphagia and
polydipsia. Heterodox therapy based on the use of azathioprine (2 mg kg™) was chosen in
order to reduce corticoid dose. After 3 days of therapy, blood material was collected for
hepatic evaluation, detecting hepatotoxicity. From the results, azathioprine therapy was
suspended, and only high-dose corticosteroid therapy (1.5 mg kg™) was maintained. The

patient presented a considerable improvement in the lesion after 10 days of treatment.

Discussion: There have been reports that pharmacodermic reactions may be associated with
the development of autoimmune diseases, such as pemphigus foliaceus and vulgaris. In some
cases, the lesions regress after drug discontination. In others, the medication acts as a
triggering factor, activating the genetic predisposition of patient, which develops the
pathology even after therapy interruption. The drug related pemphigus-foliaceous is a well-
recognized disease in humans, however this disease is limited to sporadic cases in dogs. The
therapy was based in use of a high dose of prednisolone, which caused some side effects.
Therefore, a heterodox therapy was chosen in order to reduce the corticoid dosage. At the first
hemato-biochemical evaluation, the patient already presented significant alterations, being
requested to suspend the prescribed treatment, although the owners already reported
improvement of the dermatological lesions. Due to this, a higher dose of prednisolone was
chosen, obtaining the best response among the therapies used since the beginning of the
treatment. After clinical improvement, the gradual reduction of steroidal therapy was started
in order to avoid side effects related to suppression of the hypothalamic-pituitary-adrenal axis.
This report provides evidences of Mupirocin as a potential triggering factor of pemphigus-like

lesions in dogs.

Keywords: Cutaneous Adverse Drug Reaction, Drug Allergy, Canine Autoimmune Disease
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INTRODUCTION

Pharmacodermic reactions are defined as adverse manifestations in skin, mucosa and
appendages due to topical or systemic drugs, which may cause structural or functional
alterations in skin, reflecting on localized or generalized lesions [6,13,22]. These reactions
can also trigger the development of autoimmune diseases, such as pemphigus foliaceous (PF),

in predisposed individuals, which can progress even after drug discontinuation [10].

PF is known as the most common autoimmune skin disease in dogs, involving
naturally or induced autoantibodies production against desmoglein and desmocolin molecules
[1,3]. latrogenic PF is subdivided in drug-induced, which drug discontinuance leads to disease
regression, or drug-triggered, where the drug stimulates the disease natural development and
progression [10,24]. PF caused by drugs is well described in humans, associated to different

drugs, such as angiotensin converting enzymes inhibitors and antibiotics [21].

Mupirocin (pseudomonic acid A) is a broad-spectrum antibiotic with bacteriostatic
activity, being effective against Gram-positive pathogens, specially staphylococci and
streptococci [7]. In dogs, it is used to control superficial bacterial folliculitis [8], showing a

low prevalence of resistance [16].

Considering the lack of reports about drug-related PF in dogs [9], the objective of the
present study is to describe the occurrence of pemphigus-like lesions in consequence of a

pharmacodermic reaction following a topical application of mupirocin.

CASE

Canine, male, uncastrated, 1-year, poodle, weighing 13.8 kg was treated in a private

clinic in Fortaleza. The main complaint was related to pruritus in abdominal and inguinal
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region, in addition of legs licking. At the general clinical examination, the following
observations were made: active patient, hydrated, temperature of 38.7°C and non-palpable
lymph nodes. No ectoparasites were seen. Dermatological examination revealed meliceric
crusts, epidermal collars and diffuse pustules in the inguinal, abdominal, perianal and thoraco-
lumbar regions (Figure 1A). The legs were erythematous, as were the ears. Areas of alopecia
were not visualized. The hairs were clean and the skin slightly oily. Therefore, through the
information collected in anamnesis and clinical examination, the use of topical therapy with

mupirocin (Bactroban®)! in form of 0.2% aqueous spray, BID, for 15 days.

After initiation of treatment, the patient presented lesion worsening, such as increased
quantity and size of epidermal pustules and collars, besides the appearance of urticaria and
papular-crusted lesions in diffuse areas of the body, being more evident in abdominal and

inguinal regions (Figure 1B).

On the occasion, cytological examination and bacterial culture were performed with
material from the secretion of meliceric crusts and epidermal collars. Inflammatory cells were
characterized, mostly, by intact and rare degenerated neutrophils, interspersed with
acantholytic cells (Figure 2A). Regarding the bacterial culture, there was no growth of any
bacteria from the collected sample. From the data, it was suspected of pharmacodermia
related to mupirocin, being requested the drug suspension and added immunosuppressive
drugs to treatment protocol. After the exchange of the previously adopted therapy, the patient

improved the clinical picture, showing remission of the lesions and pruritus (Figure 1C/1D).

However, with the gradual reduction of drug dosage, there were reappearance of
diffuse pustules and crustal lesions in chest, cervical, thoracic and lumbar regions. In addition
to these lesions, the appearance of nasal erythema (Figure 3A), blepharitis (Figure 3B), apathy

and fever (39.9°C) were observed.
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With the appearance of such lesions, it was suspected that the patient was developing
drug-triggered pemphigus foliaceous. The topical treatment of ocular lesions with 0.1%
tacrolimus (Protopic®)® associated with systemic treatment with 1.2 mg kg*, SID, of
prednisolone (Alcort®)®. The patient improved the dermatological clinical picture, however,
some side effects have already become evident, such as the presence of telangiectasia,
polyuria, polyphagia and polydipsia. Heterodox therapy based on the use of 2 mg kg™, SID,
of azathioprine (Imuran®)* was chosen in order to reduce corticoid dose. After 3 days of
therapy, blood sample was collected for hepatic evaluation, detecting hepatotoxicity. The

hemato-biochemical parameters are represented in Table 1.

From the results, azathioprine therapy was suspended, and a dose of 1.5 mg kg™, SID,
of prednisolone was maintained. The patient presented a considerable improvement in the
lesion after 10 days of treatment, with remission of lesions almost all over the body and
reduction of size, frequency and amount of pustules. The side effects observed with the use of
the medication in high dose involved the same previously mentioned, besides the presence of
pendular abdomen and weakness in respiratory muscles, being reflected in a clinical picture of

mild dyspnea.

After a new corticoid dose reduction, it was possible to perform cutaneous biopsy of
an intact pustule, and this material was submitted to histopathological examination. The report
revealed the presence of subcorneal pustule, with presence of acantholytic epithelial cells
interspersed by a large number of intact neutrophils (Figure 2B). The microscopic aspect of
the lesion, along with the clinical findings and other complementary tests, revealed a clinical
picture compatible with Canine Pemphigus Foliaceus. The patient continues to follow up until
the present moment where it is perceived that, with low doses of immunosuppressive therapy,

there is recurrence of the lesions.
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DISCUSSION

The clinical case described demonstrates the occurrence of pemphigus foliaceous due
to pharmacodermic reaction after topical administration of Mupirocin. This disease is known
as the most common auto-immune skin disease in dogs and involves the synthesis of
antikeratinocyte autoantibodies [3,14,15]. The clinical suspicion was based on the clinical-
cytological patterns coincident with the administration of the medication, where the
dermatological lesions, such as urticaria and pruritus, were compatible with those previously

described [19].

There have been reports that pharmacodermic reactions may be associated with the
development of autoimmune diseases, such as pemphigus foliaceus and vulgaris. In some
cases, the lesions regress after drug discontinuation. In others, the medication acts as a
triggering factor, activating the genetic predisposition of patient, which develops the
pathology even after therapy interruption [5,18]. The drug related PF is a well-recognized
disease in humans [24], however this disease is limited to sporadic cases in dogs [14,20,23].

At the authors knowledge, this is the first report of Mupirocin as a PF triggering factor.

For diagnostic help regarding pharmacodermia, a clinic algorithm was used. This
method is based on a questionnaire which, according to the answers, it generates a final score,
in order to try to establish a causal relationship between the use of the drug and the clinical
signs presented by the pacient [12]. The ratio of the 10 questions analyzed provided a score of
07, which characterizes the drug administration as a probable cause of lesions. In order to
acquire a larger score, which would define the cause of pharmacodermic reaction, the drug
should be readministered. However, such procedure has not been performed aiming at the

health integrity of patient.
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Cytological evaluation and bacterial culture of the material obtained from the secretion
of meliceric crusts and epidermal collars were performed. The cytology content (Figure 2A)
was similar to that reported in patients with a pemphigus-like reaction to a drug [2,20].
Regarding bacterial culture, such test was requested for differential diagnosis of pyoderma.
However, there was no bacterial growth, reinforcing the hypothesis of Mupirocin as causal

agent of pemphigus-like lesions.

In pemphigus foliaceus, acantholysis occurs in superficial skin layers, culminating
with vesico-bullous lesions that can be easily broken [4]. Such fragility present in pustules
delays the diagnostic process due to absence of intact blisters that allow the correct
histopathological evaluation, which would justify the late accomplishment of such
complementary test. Inside the pustules it is possible to verify the presence of acantholytic
cells, surrounded by neutrophils (Figure 2B/2C). This data may indicate the cell migration
from dermis to epidermis induced by chemotactic molecules from complement activation,
culminating with tissue damage [17]. In addition, the damage that leads to acantholytic cells
formation may also be originated from complement activation and antigen-antibody

interaction over keratinocytes [3].

The adopted treatment during the clinical picture of pharmacodermia was based on the
use of immunomodulatory drugs administered orally and topically. After 07 days of
treatment, associated with the suspension of Mupirocin, the skin already presented clinical
improvement (Figure 1C). Although skin lesions regressed early in treatment, new lesions
began to appear together with systemic signs such as fever and apathy. Such signals were only
controlled through high doses of corticosteroids. The side effects associated with the
continuous use of this pharmacological group involve tegumentary and systemic alterations
[10]. Among them, the patient presented cutaneous thinning, telangectasia, polyuria,

polydipsia, polyphagia and weight gain.
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The use of heterodox therapies in treatment of autoimmune diseases aims at the
reduction of corticosteroid doses and consequent control of adverse effects [10]. Among the
alternative drugs, azathioprine was used, but it was suspended due to hepatotoxicity, so a high
dose of corticosteroids was chosen. The patient followed the therapy for 10 days, with
excellent post-treatment results. The side effects developed were previously mentioned, but

the patient has also presented frequent dyspnea due to respiratory muscle weakness.

After clinical improvement, the gradual reduction of steroidal therapy was started in
order to avoid side effects related to suppression of the hypothalamic-pituitary-adrenal axis.
This immune-mediated disease remission was not achieved until the present moment, being
possible to notice the recurrence of cutaneous lesions, although of reduced intensity, when the

corticosteroid dose is reduced.

CONCLUSION

This report provides further evidences that mupirocin can cause adverse drug reaction
as well as trigger the development of pemphigus-like lesions in dogs. This case also
reinforces the need to understand the mechanism of topical drug-triggered PF in order to

ensure appropriate diagnosis and treatment.
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FIGURE LIST

Figure 1. Aspects of skin lesions before (A) and 4 days after (B) topical use of mupirocin.
Treatment after cutaneous mupirocin drug reaction - 07 days (C) and 15 days (D). Author

source.

Figure 2. Cytological evaluation (A) presents inflammatory infiltrate caractherized by
neutrophils, macrophages and acantholytic keratinocytes (arrow). Original magnification:
1000x. Scale bar: 50um. Skin biopsy revealed subcorneal pustule, with acantholytic epithelial
cells interspersed by a large number of intact neutrophils. H&E, Original magnification: 100x

(B) and 400x (C). Scale bar: 50um. Author source.

Figure 3. Skin lesions in nasal planum (A) and eye (B). Author source.

TABLE LIST

Table 1. Hemato-biochemical parameters in a dog with drug-triggered pemphigus foliaceous.
TO represents the hemato-biochemical parameters before treatment with corticosteroids and
azathioprine. T1 represents the parameters after azathioprine and low dose of corticosteroids.

T2 represents the parameters after azathioprine removal and high dose of corticosteroids.



68

TABLE 1

Timeline
Parameters References

T0 T1 2 [11]
Min-Max

RBC (x10°/pL) 5.5 5.9 - 5.5-8.5
Hematocrit (%) 37.3 39.3 - 37-55
WBC (x10°/pL) 10.4 15.0 - 6.0-17.0
Neutrophils (U/L) 7.3 12.9 - 3.0-11.5
Total Proteins (g/dL) 10.0 8.4 - 6.0-8.0
ALT/GPT (U/L) 38.0 277.6 67.0 10.0-88.0
ALP (U/L) 32.0 981.0 174.0 20.0-150.0
BUN (mg/dL) - 104.7 65.3 21.0-60.0

FIGURE 1
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FIGURE 2

FIGURE 3
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RESUMO

As farmacodermias podem ser definidas como reacdes adversas em pele, mucosas e anexos,
tendo, por vezes, carater imunomediado. O diagnostico baseia-se na avaliacdo clinico-
laboratorial do paciente, envolvendo uma pesquisa acerca de fatores relacionados ao uso do
farmaco e seus efeitos adversos. Na medicina veterinaria, sdo escassos 0s relatos de reacdes
farmacodérmicas. Logo, o objetivo do presente trabalho é relatar uma reacdo adversa apds
terapia otologica em cdo. Foi atendido um paciente canino, fémea, 02 anos de idade, com
historico de prurido auricular bilateral com evolucdo de trés semanas. Na ocasido, foi
realizado exame citoldgico auricular, evidenciando presenca de elevada quantidade de células
leveduriformes e cocos, além de células descamativas. Optou-se, entdo, por terapia a base de
solucdo otoldgica composta por Gentamicina, Clotrimazol, Betametasona e Benzocaina. O
quadro clinico evoluiu de forma satisfatdria até o décimo dia de tratamento, quando a paciente
apresentou intenso eritema e secrecdo melicérica bilateralmente. Repetiu-se 0 exame
citoldgico, assim como realizou-se cultura de bactérias aerdbicas, sendo evidenciado em tais
exames um infiltrado inflamatério piogranulomatoso, com pouca presenca de conteldo
bacteriano e fungico, corroborando com os achados da cultura bacteriana. Diante da suspeita
de farmacodermia, procedeu-se com a troca de todos os compostos terapéuticos, tendo a
paciente evoluido de forma satisfatoria até o término do tratamento. Por tratar-se ainda de
uma solucéo otoldgica composta, ndo se pode atribuir a causa da reacdo a especificamente um
dos compostos. Contudo, reforca-se a necessidade de conscientizacdo do médico veterinario
acerca da identificacdo e adequada intervencgé@o nas reacOes adversas medicamentosas, assim
como espera-se sua contribuicdo cientifica na difusdo dessas informacdes.

Palavras-Chave: Farmacodermia, otite externa, dermatologia canina.

ABSTRACT

Pharmacodermia can be defined as adverse reactions in skin, mucous membranes and
appendages, sometimes having immunomediated character. The diagnosis is based on the
patient clinical-laboratorial evaluation, involving a research about factors related to the drug
use and its adverse effects. In veterinary medicine, reports of pharmacodermic reactions are
scarce. Therefore, the aim of the present study is to report an adverse reaction after otologic
therapy in dogs. A 2-year-old female canine patient with a history of bilateral auricular
pruritus with a three-week course was attended. At the time, auricular cytology was
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performed, evidencing the presence of high numbers of yeast cells and cocci, as well as
desquamative cells. It was then opted for otologic solution composed of Gentamicin,
Clotrimazole, Betamethasone and Benzocaine. The clinical presentation progressed
satisfactorily until the tenth day of treatment, when the patient presented intense erythema and
meliceric secretion. Cytological examination was repeated, as well as culture of aerobic
bacteria. A piogranulomatous inflammatory infiltrate with low bacterial and fungal content
was evidenced in these examinations, corroborating with the findings of the bacterial culture.
Faced with the suspicion of pharmacodermia, all therapeutic compounds were exchanged, and
the patient progressed satisfactorily until the end of the treatment. Because it is still a
composed otological solution, the cause of the reaction can not be attributed to specifically
one of the compounds. However, there is a need to raise the awareness of the veterinarian
about the identification and appropriate intervention in adverse drug reactions, as well as his
scientific contribution to the dissemination of this information.

Key Words: Pharmacodermia, otitis externa, canine dermatology.

INTRODUCAO

ReacBes farmacodérmicas sdo definidas como manifestacbes adversas em pele,
mucosa e anexos, as quais podem estar isoladas ou associadas a outras alteragdes organicas ou
sistémicas. Tais reacGes também sdo conhecidas como reagdes cutdneas medicamentosas,
dermatites medicamentosas ou toxidermias (LARSSON, 2002). As dermatites
medicamentosas podem gerar alteracfes estruturais ou funcionais cutaneas, onde o quadro
clinico apresenta-se de forma diversificada, com lesdes localizadas ou generalizadas
(NAYAK e ACHARJYA, 2008). Os sinais dermatoldgicos comumente descritos envolvem
dermatite esfoliativa, angioedema, eczema, urticaria, dermatite vesicobolhosa, dentre outros
(SILVA e ROSELINO, 2003).

Tais reacfes podem ser subdivididas em tipo I, a qual é ocasionada devido as
propriedades fisicas ou quimicas de determinado agente ou metabdlito, sendo dose
dependente, previsivel e ndo tendo carater imuno-mediado; e tipo IlI, a qual possui
envolvimento do sistema imunoldgico, sendo uma reacdo idiossincratica e imprevisivel
(SCHNYDER e BROCKOW, 2015). As reacOes do tipo Il podem ser ainda inseridas dentro
do contexto de imunotoxicidade, onde a droga utilizada € capaz de gerar reacGes de
hipersensibilidades e efeitos deletérios no individuo (VOLGER, 2014).

O diagnostico da doenca baseia-se na avaliacdo clinico-laboratorial do paciente
(NAYAK e ACHARJYA, 2008), envolvendo uma busca detalhada de fatores relacionados a
administracdo do farmaco e seus efeitos adversos (NARANJO et al., 1981). Além disso,
utilizam-se exames citoldgico e histopatolégico, 0s quais sdo importantes ferramentas na
busca diagnostica da farmacodermia. Tais exames, contudo, ndo séo capazes de identificar o
agente causal (NAYAK e ACHARJYA, 2008).



73

Dentre as classes farmacolOgicas capazes de provocar reacdes medicamentosas em
humanos, destacam-se os farmacos antimicrobianos, seguidos dos imunomoduladores e
antineoplasicos (VISACRI et al., 2015). Na Medicina Veterinaria, contudo, encontram-se
poucos relatos ou dados referentes a frequéncia de reacGes a drogas. A partir do exposto e
visando a difuséo de informacdes acerca de toxidermias em animais de companhia, o objetivo
do presente trabalho foi relatar a ocorréncia de reacdo farmacodérmica ap6s administracao de

medicacdo otoldgica em céo.

MATERIAL E METODOS

Foi atendido um paciente canino, fémea, 02 anos de idade, 8,2kg, Poodle, com
histérico de prurido auricular bilateral com evolugdo de 03 semanas. A tutora relatou ainda
gue a paciente apresentava lambedura de patas frequentemente. Ao exame clinico, foram
detectadas alteracGes em pavilhdo auricular externo bilateralmente, estando ambos
eritematosos e com presenca de discreta secrecdo auricular de carater ceruminoso. Ao exame
otolégico, visualizou-se presenca de irritacdo em canal horizontal. Ao exame dermatoldgico,
ndo foram visualizados ectoparasitos ou alteracGes tegumentares além de feotriquismo em
membros anteriores. A paciente encontrava-se em normossistémica.

Na ocasido, foi realizado exame citoldgico, sendo visualizada presenca de cocos e
elevada quantidade de estruturas leveduriformes compativeis com Malassezia spp (Fig. 01A).
Apbs a realizacdo dos exames complementares, foi instituida terapia com solugdo otoldgica a
cada 12 horas por 21 dias, sendo tal medicacdo composta por Gentamicina, Clotrimazol,
Betametasona e Benzocaina. A escolha do produto foi baseada no exame citolégico, devido a
intensa presenca de leveduras, sendo o Clotrimazol um composto de elevada eficacia contra
estes microorganismos (LARSSON & LUCAS, 2016). A evolucao do quadro clinico ocorreu
de forma satisfatdria até o décimo dia de terapia, quando a paciente comecou a ter recidiva
das alterac6es em pavilhdes auriculares (Fig. 02A). Os mesmos apresentaram-se eritematosos,
com presenca de secrecdo melicérica bilateral e dor ao toque que, segundo o tutor, se
apresentaram de forma abrupta. Procedeu-se novamente com o0 exame citoldgico,
suspeitando-se de resisténcia ao farmaco utilizado ou de reacdo farmacodérmica. Realizou-se
ainda cultura para pesquisa de bactérias aerobicas e, em caso positivo de crescimento
bacteriano, seria realizado também teste de sensibilidade aos farmacos antimicrobianos. O

exame citologico realizado apds a recidiva do quadro clinico revelou presenca de infiltrado



74

inflamatorio piogranulomatoso (Fig. 01B), com raros cocos envolvidos e auséncia de células

leveduriformes.
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Figura 01: Fotomicrografia de exame citolégico auricular, demonstrando intensa presenca de
células leveduriformes associada a processo inflamatorio. A) Células leveduriformes
compativeis com Malassezia spp (seta preta); B) Presenca de intenso infiltrado inflamatério
piogranulomatoso apds reacdo farmacodérmica composto por células polimorfonucleadas
(seta vermelha) e mononucleadas (seta amarela). Panotico rapido, microscopia dptica em
amplificacdo de 1000x. Escala: 50um.

A cultura bacteriana, realizada concomitante ao exame citoldgico, teve resultado
negativo para crescimento de bactérias aerdbicas. Tais achados sugerem que a nova leséo foi
ocasionada por reacdo farmacodérmica a medicacdo utilizada, sendo realizada a troca do
medicamento por outra solucdo otoldgica composta por Orbifloxacino, Posaconazol e
Mometasona. Apos 10 dias da troca da medicacdo, a paciente apresentou remissdo completa
do quadro clinico, ndo sendo possivel a visualizagdo de eritema, dor e secre¢do auricular em
ambos ouvidos (Fig. 02D).
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Figura 02: Condicéo e evolucéo clinica do pavilhdo auricular no inicio da reacdo
farmacodérmica e ap0s a troca da medicacdo. (A) Avaliacdo inicial apds a farmacodermia,
com presenca de eritema e secrecdo auricular de carater melicérico (seta amarela). (B)
Reavaliacdo auricular apos 03 dias da troca da medicacédo. (C) Reavaliacdo auricular apos 07
dias da troca da medicacdo. (D) Reavaliacdo auricular ap6s 10 dias da troca da medicacéo,
onde observa-se auséncia de eritema e secrecao auricular.

RESULTADOS E DISCUSSAO

A deteccdo e avaliacdo de reagdes medicamentosas no ambito clinico sdo ferramentas
importantes no acesso a frequéncia de ocorréncia de efeitos conhecidos e desconhecidos
(CEREZA et al., 2010). No Brasil, foi realizado um estudo acerca da percepcdo de
farmacovigilancia em hospitais humanos, onde 51% dos entrevistados nédo estava ciente da
importancia da notificacdo de efeitos adversos (JULIAN et al., 2018). Relativo aos animais de
companhia, as reacGes farmacologicas sdo consideradas doencas de ocorréncia rara
(LARSSON, 2002). Entretanto, a possibilidade de tais doencas serem pouco relatadas ndo
pode ser descartada, gerando uma escassez de dados acerca da incidéncia de tais patologias na
clinica médica de cées e gatos.

O caso clinico descrito demonstra a ocorréncia de toxidermia decorrente da
administracdo tdpica de solucdo otologica composta. A suspeita clinica foi baseada nos
padrdes clinico-citoldgicos coincidentes com a administracdo da medicacdo, onde as lesbes
dermatol6gicas manifestadas, como eritema e prurido, sdo compativeis com as descritas por

Silva e Roselino (2003). Ha ainda ocasides em que a reacdo farmacodérmica apresenta-se de
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forma grave, como a necroélise epidérmica toxica, gerando areas similares a queimaduras de
dificil cicatrizagdo, gerando riscos a vida do animal (ALEIXO et al., 2010). No caso relatado,
apesar da intensidade da reacdo cutanea, o paciente continuou com os parametros fisiologicos
dentro dos padrdes esperados de normalidade.

Para auxilio diagnostico, fez-se uso do algoritmo descrito por Naranjo e colaboradores
(1981). Tal método baseia-se em um questionario (Tab. 01) o qual, de acordo com as
respostas, é gerada uma pontuacdo final, de modo a tentar estabelecer uma relacdo de
causalidade entre a utilizacdo da droga e os sinais clinicos apresentados (NARANJO et al.,
1981). A relagéo das dez questfes analisadas forneceu um escore de 07, 0 que caracteriza a
administracdo da medicacdo como provavel causa para o aparecimento das lesGes. Para a
aquisicdo de um escore maior, o que definiria a causa da reacdo farmacodérmica, a droga
deveria ser readministrada. Contudo, tal procedimento néo foi realizado visando a integridade
da saude do paciente.

Além da avaliagdo clinica, realizou-se avaliacdo citol6gica e cultura bacteriana do
material obtido da secrecdo auricular presente apos a reacdo farmacodérmica. A citologia
revelou infiltrado inflamatério piogranulomatoso, com pouco conteudo bacteriano e fungico
envolvido, reforcando a eficacia do farmaco utilizado na resolugdo da infecgdo inicial.
Contudo, a persisténcia da inflamagdo sugere manutencdo do estimulo imunoldgico local,
onde, embora exacerbado, pode ainda ter contribuido de forma positiva para a resolugdo do
quadro infeccioso. Relativo a cultura bacteriana, tal exame foi realizado concomitante a
citologia, visando a possibilidade de resisténcia bacteriana ao farmaco antimicrobiano.
Entretanto, ndo houve crescimento de microorganismos, corroborando com os achados
citologicos e reforcando a hipotese da reacdo farmacodérmica avaliada.

As toxidermias sdo baseadas em mecanismos imunoldgicos de hipersensibilidade,
sendo o tipo da reacdo dependente das moléculas envolvidas. O caso clinico descrito
demonstra a ocorréncia de farmacodermia decorrente da administracdo de solucéo otoldgica.
Essa reacdo ocorreu apds o décimo dia de terapia, 0 que sugere um carater tardio de resposta
de hipersensibilidade. As reacGes farmacodérmicas tardias estdo associadas a mecanismos de
hipersensibilidade do tipo IV (VOIE et al., 2012), envolvendo uma fase de sensibilizagdo e
uma fase efetora ao antigeno envolvido (KAPLAN et al., 2012). Tais antigenos séo tanto
capazes de ativar diretamente as células dendriticas, quanto também podem gerar alteracGes
no microambiente celular, induzindo a um estado de alerta imunoldgico, culminando na
resposta efetora aos agentes quimicos (PALLARDY e BECHARA, 2017).
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Tabela 1: Algoritmo de Naranjo adaptado para a paciente.

Questionamento Sim Nao Desconhecido Escore

Existem notificagdes CONCLUSIVAS SOBRE esta 1 0 0 1
reacéo?
A reacdo apareceu apds a administracdo do 2 -1 0 2
farmaco?
A reacdo melhorou quando o fArmaco foi suspenso? 1 0 0 1
A reacdo reapareceu apés a readministracio da 2 -1 0 0
medicacdo?
A reacdo reaparece ap6s a administragéo de um -1 1 0 0
placebo?
A concentracdo plasmaética esta em nivel téxico? 1 0 0 0
A reacdo aumentou com dose maior ou reduziu com 1 0 0 0
dose menor?
Existem causas alternativas (ou outros farmacos) ? -1 2 0 2
O paciente j& apresentou reagdes semelhantes com o 1 0 0 0
mesmo farmaco?
A reacdo foi confirmada por qualquer evidéncia 1 0 0 1
objetiva?

Total 7

Por ser uma formulacdo composta, ndo se pode atribuir a causa da reacdo a
especificamente a uma substancia, contudo, dermatites medicamentosas relacionadas aos
antibidticos aminoglicosideos, sendo a Gentamicina um membro dessa classe, jA foram
reportadas em cdes e humanos (ONDER et al., 1994; MILLARD e ORTON, 2004;
LARSSON e LUCAS, 2016). A nova terapia baseou-se na troca de todos os principios ativos,
onde o paciente apresentou melhora do quadro clinico logo ap6s o inicio do tratamento e nédo

possuindo mais lesdo ao término do mesmo.

CONCLUSOES

A partir do exposto, conclui-se que solucdo otologica composta pode desencadear
reacOes farmacodérmicas em cées, sendo necessaria atencdo do Médico Veterinario para
identificacdo, entendimento e adogdo da terapia mais adequada de acordo com os achados

clinicos. Reforga-se ainda que a farmacovigilancia é essencial no ambito Veterinario, onde



78

esforgos devem ser direcionados de forma a melhor difundir os efeitos adversos relacionados

ao uso de medicac@es na clinica médica.
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9 CONCLUSOES

Conclui-se, através dos estudos realizados, que as reacdes de hipersensibilidade
possuem importante participacdo na imunopatogenia de diferentes dermatopatias cutaneas,
sendo importante a atencdo do medico veterinario para identificacdo e interpretacdo de tal
disturbio imunoldgico. Além disso, foi possivel observar uma progressdao da reacdo
inflamatdria tecidual e sisttmica em cédes atdpicos. Essa inflamacédo, contudo, ndo interferiu
no balanco oxidativo sistémico.

Espera-se que esse trabalho possa contribuir com a melhora da abordagem clinica de
doengas de hipersensibilidade em cées, assim como um melhor entendimento acerca da

imunopatogenia da dermatite atopica canina.
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10 PERSPECTIVAS

Os resultados obtidos nesse trabalho ressaltam a importancia da observacdo e
identificacdo das reacfes de hipersensibilidade na clinica veterinéria, de modo que sejam
adotadas terapias adequadas para o controle do quadro inflamatorio. Além disso, reforga-se a
publicacdo de casos clinicos associados a tais reacOes, de forma que haja difusdo de
informacdes acerca das mais variadas apresentacdes clinicas.

Ressalta-se ainda a necessidade de estudos adicionais com a dermatite atdpica
canina, abordando cdes com maior grau lesional. Esse tipo de estudo ajudara a elucidar a
dindmica celular presente na doenca, favorecendo um melhor entendimento acerca de sua

imunopatogenia.
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