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Abstract. Canine uveodermatologic syndrome is an autoimmune disease that leads to the 

appearance of ophthalmic and dermatological signs, such as bilateral panuveitis, vitiligo, leukotrichia, 

alopecia and ulcerations. Due to the lack of information about the uveodermatologic syndrome, the 

objective of this work is to carry out a systematic review on the main aspects of the disease, alerting 

the veterinarian about its occurrence and the importance of its early diagnosis. Despite the rare reports 

within the small animal clinic, it is believed that dogs of the Akita breed may be predisposed by the 

number of reported cases, although there are several records with other breeds in the literature. The 

diagnosis is usually late, due to the fact that the eye lesions appear about a month before the cutaneous 

lesions, and involves the clinical reasoning of the veterinarian in association with the performance of 

histopathological exams of the lesions, which present inflammatory histio-lymphocitic infiltrates and 

disorganization of basal layer. The treatment is based on immunosuppression, with corticosteroids or 

other similar drugs, such as azathioprine and cyclosporine, continuing from the diagnosis until the 

disappearance of clinical signs and maintenance at low doses or in association with other 

immunomodulators.  
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Resumo. A síndrome uveodermatológica canina é uma doença auto-imune que leva ao 

aparecimento de sinais oftálmicos e dermatológicos, como panuveítes bilaterais, vitiligo, leucotriquia, 

alopecia e ulcerações. Devido à falta de informações acerca da síndrome uveodermatológica, o 

objetivo deste trabalho é realizar uma revisão sistemática sobre os principais aspectos da doença, 

alertando o médico veterinário sobre sua ocorrência e importância sobre seu diagnóstico precoce. 

Apesar dos raros relatos dentro da clínica de pequenos animais, acredita-se que cães da raça Akita 

possam ser predispostos pela quantidade de casos relatados, embora hajam diversos registros com 

outras raças na literatura. O diagnóstico é geralmente tardio, por conta que as lesões oculares 

aparecem cerca de um mês antes das lesões tegumentares, e envolve o raciocínio clínico do médico 

veterinário em associação com a realização de exames histopatológicos das lesões, que apresentam 

infiltrados inflamatórios histiolinfocitários e desorganização da camada basal do epitélio. O tratamento 

baseia-se na imunossupressão, com corticóides ou outros fármacos análogos, como azatioprina e 

ciclosporina, do diagnóstico até o desaparecimento dos sinais clínicos e manutenção com doses baixas 

ou em associação a outros imunomoduladores.   
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Introduction 

Uveodermatologic Syndrome 

(UDS) is a rare autoimmune disease that 

affects both the skin and the eyes of 

predisposed dogs (ZARFOSS et al., 2018).  

This immunological disorder 

resembles Vogt-Koyanagi-Harada (VKH) 

syndrome in humans (O'Keefe & Rao, 

2017), however, the rare occurrence of 

neurological signs, such as meningitis, in 

this species (ZARFOSS et al., 2018) made 

such nomenclature inappropriate, with 

UDS being a more proper designation. 

The first cases in dogs were 

described in Japan in 1977 involving two 

Akita dogs (ASAKURA et. al., 1977). 

Since then, other cases of the disease have 

been reported in different breeds 

(HORIKAWA et al., 2013; ZARFOSS et 

al., 2018). Although there is a lack of 

genetic screening for UDS risk in Akita, it 

is believed that this breed is predisposed to 

its occurrence, representing up to 80% of 

reported cases (ANGLES et al., 2005). In 

affected dogs, it is thought that a 

compromised immune tolerance against 

proteins of the tyrosinase family triggers a  

 

 

 

Th-1 autoimmune attack in the uvea and 

the skin, causing ocular and dermatological  

signs (ANGLES et al., 2005; YAMAKI et 

al., 2005). 

Clinically, this disease presents 

with panuveitis, vitiligo and leukotrichia, 

with ophthalmic signs usually preceding 

dermatological signs (BLACKWOOD et 

al., 2011; KIBAR et al., 2014). The 

clinical diagnosis is based on the 

appearance of unilateral or bilateral uveitis 

and skin ulcerations unresponsive to 

antibiotics and responsive to corticosteroid 

therapy (SIGLE et al., 2006; HORIKAWA 

et al., 2013; ZARFOSS et al., 2018). Early 

diagnosis for UDS is difficult, since uveitis 

has several causes and it would be 

necessary to rule it out before reaching an 

autoimmunity diagnosis (GELATT, 2014; 

MASSA et al., 2002). 

Considering the fact that currently 

there is still not much knowledge about the 

etiology, cause and pathogenesis of this 

condition (KANG et al., 2014), this study 

aims to gather relevant information about 

the disease, in addition to alerting 

veterinarians working in the clinic of small  
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animals on the importance of the domain  

of basic semiology associated with the 

performance of complementary exams for 

the correct diagnosis of this skin disease. 

1. Epidemiology and Immunopathogenesis  

Many cases have been described in 

other countries worldwide (Table 1), since 

the first described reports of UDS in dogs 

of Akita breed in Japan (ASAKURA et al., 

1977).  

Purebred dogs have been shown to 

be more susceptible, with Akita dogs being 

more predisposed and with a high 

incidence of the disease, which may 

suggest the presence of genetic markers 

(ANGLES et al., 2005).  

Table 1. Epidemiology of dogs with UDS reported in literature. 

Breed Age (Years) Sex References 

American Akita 1.1-5.4 (3.4 ± 1.4) Male/Female ANGLES et al., 2006. 

Rat Terrier 4  Male BLACKWOOD et al., 2011. 

Akita Inu 1  Male CARMOZINE et al., 2017. 

Akita Inu 5.0-11.0 (8.0) Female CARTER et al., 2005. 

Akita Inu 1 Female COTTELLL e BARNETT, 1987. 

Cocker 

 Spaniel/Poodle 

 2.5  Male  GODOY et al., 2003.

 Dachshund  3  Female HERRERA et al., 1998.  

Border Collie 3.0 Male HORIKAWA et al., 2013. 

 Poodle  5  Female  KANG et al., 2014. 

 Siberian Husky  1.5  Male  KIBAR et al., 2014. 

 Brazilian Mastiff  5  Male  LAUS et al., 2004. 

 Akita Inu  4  Female  LIMA et al., 2013. 

 Golden Retriev.  6.2 ± 3.6  Male/Female  MASSA et al., 2002. 

 Akita Inu  8  Female  PYE, 2009. 

 Siberian Husky  7  Female  SIGLE et al., 2006. 

 Collie  8.5  Male  SUÁREZ et al., 2012. 

 Rottweiler  3.5  Male TRBOLOVA et al., 2003.  

 Akita Inu  0.66 - 1  Male/Female YAMAKI et al., 2005.  

Labrador Retriev. 6.5 Female ZARFOSS et al., 2018. 

 

However, no veterinary study has 

been carried out to identify genes or 

proteins that could be breed specific and 

related to UDS (HORIKAWA et al., 
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2013). The small number of diagnosed 

cases in the veterinary routine makes this 

screening harder, as well as hamper the 

establishment of relationship between 

animals and thus propose a hereditary 

predisposition (BLACKWOOD et al., 

2011).  

Immunological and 

histopathological studies suggest that VKH 

syndrome in humans is an inflammatory 

and autoimmune condition mediated by 

CD4 + T cells that mark melanocytes. This 

process triggers the production of 

cytokines, such as interleukin (IL) 17 and 

IL-23, in individuals with compromised 

immune tolerance to melanocytes (BOYD 

et al., 2001; O’KEEFE & RAO, 2017).  

However, when it comes to UDS, 

the etiology is still unknown, and the 

susceptibility to the development of the 

disease is associated with both genetic and 

immunological factors. 

The proteins of the tyrosinase 

family are exclusively expressed by 

melanocytes and are used in the production 

of melanin by an enzymatic catalysis 

process (YAMAKI et al., 2000). These 

peptides were used experimentally in an 

immunization protocol for two Akita dogs  

in order to monitor the development of the 

vaccine immune response. In the end, both 

animals developed bilateral severe anterior 

uveitis after three weeks with subsequent 

appearance of alopecic and vitiligo lesions 

in the nasal planum and eyelids after 8 

weeks. Upon histological examination, 

these changes showed extensive 

inflammatory infiltrates consistent with 

histological analysis of lesions caused by 

the VKH syndrome (YAMAKI et al., 

2005), characterizing UDS. It was also 

seen that B lymphocytes were the most 

prevalent inflammatory cells in these 

histological evaluations (SIGLE et al., 

2006), which highlights the possible role 

of antibodies in UDS development. 

It is also discussed about possible 

genetic and hereditary involvement in the 

disease. Studies carried out in the United 

States and the United Kingdom have 

shown that Akita dogs in the region are 

predisposed to the occurrence of 

autoimmune diseases because they descend 

directly from a small number of Japanese 

Akita Inu imported and reproduced 

through inbreeding (COTTELLL & 

BARNETT, 1987; RHODEN, 2002). It is 

believed that the current population of this 

breed comes almost exclusively from these 

few specimens, stimulating the appearance 

of several autoimmune diseases due to 

inbreeding;       among       them,       UDS,  

representing 4.1% of the cases of 

autoimmune diseases (ANGLES et al., 

2005). 

In addition, some American Akita 

dogs showed a considerable increase in the 

expression of the dog leukocyte antigen 
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(DLA) DQA1 / 00201 in affected 

individuals in relation to healthy animals. 

These dogs are considered predisposed to 

UDS and may develop the clinical disease, 

if the necessary stimulus for autoimmunity 

triggers (ANGLES et al., 2005).  

In humans, the possibility of the 

appearance of VKH syndrome associated 

with previous viral exposure is reported, 

suggesting that environmental factors, such 

as viruses, may stimulate clinical disease 

in these already predisposed individuals 

(O'KEEFE & RAO, 2017). However, 

insufficient data were found to correlate 

environmental factors with the emergence 

of UDS in dogs. Regarding the 

immunopathology of UDS, melanocytes in 

the eyes, skin and central nervous system 

(CNS) have the same embryonic origin 

and, therefore, these systems are the target 

of the disease (HERRERA & DUCHENE, 

1998; LAUS et al., 2004; BLACKWOOD 

et al., 2011; HORIKAWA et al., 2013). 

Sometimes the ocular signs precede the 

dermatological signs, with uveitis 

occurring about a month prior vitiligo 

lesions, although no studies on this fact 

have been carried out (SIGLE et al., 2006). 

In addition, it is also unknown why dogs 

do not have neurological damage. In a 

histopathological study, subarachnoid 

mononuclear inflammatory infiltrates were 

found in patients with spontaneous and 

induced UDS, but there were no signs of 

inflammation in gray matter or white 

matter (CARTER et al., 2005; YAMAKI 

et al., 2005). A summary of the proposed 

immune-mediated damage is shown in 

Figure 1.  

 

Figure 1. Loss of immune tolerance and development of autoimmune response against 

melanocytes. In (1) the dendritic cells phagocyte melanocytic antigen, process and 

expose the epitope in (2) to a naïve T cell. As a result, the activation of immune response 

against melanocytes occurs, which culminates with tissue damage, leading to appearance 

of clinical signs; these are listed aside. Author source. 
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2. Clinical signs 

Dermatological signs include 

leukoderma, scaling, erythema, 

depigmentation, leukotrichia, alopecia and 

mucocutaneous erosions, which frequently 

are present as symmetrical lesions 

(ZARFOSS et al., 2018). These changes 

are observed around the nasal planum, 

mouth, eyelids and periocular region, in 

addition to, less frequently, scrotum, vulva, 

footpad and anus (TRBOLOVA et al., 

2003). These conditions can be aggravated 

by the sun rays and the pruritus has 

different degrees, varying from absent to 

intense (HERRERA & DUCHENE, 1998; 

THAM et al., 2019).  

Dogs with UDS affected skin are 

shown in Figure 2. 

  

Figure 2. Dermatologic lesion patterns of dogs with UDS. (A) Severe erosive dermatitis of lips and 

gingivitis in Chow Chow breed (THAM et al., 2019). (B) Depigmentation, edema, alopecia and 

erosions of perilabial region in Saint Bernard breed (FONSECA-ALVES et al., 2014). (C) Focal 

erosions, depigmentation, erythema and loss of the normal nasal planum architecture in Akita-Inu 

breed (THAM et al., 2019). (D) Blepharitis, loss of nasal architecture, erythema and nasal 

depigmentation in Labrador breed with UDS (ZARFOSS et al., 2018). 

 

     Acute uveitis, characterized by 

diffuse choroiditis concomitant with 

exudative retinal detachments and papillitis 

comprises the most common ophthalmic 

alteration (GODOY et al., 2003). Animals 

may show signs of intraocular 

inflammation, depigmentation of the 

fundus and limbus, in addition to recurrent 
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iridocyclitis (READ et al., 2001). Rashes, 

iris abnormalities, such as rubeosis iridis, 

iridal edema, synechia or pigment 

deposition in the anterior lens capsule), 

retinal detachment, choroidal 

depigmentation or chorioretinal 

infiltration, retinal degeneration and 

cataract are also present. In dogs, bilateral 

uveitis and anterior dispersion of the uveal 

pigment or choroidal depigmentation 

combined with dermatological 

abnormalities is highly suggestive of UDS. 

There are cases in which ophthalmic and 

dermatological lesions appear 

simultaneously (ZARFOSS et al., 2018).  

When late diagnosed, this syndrome 

can result in permanent blindness. The 

prognosis of visual function depends on 

the time since diagnosis and initiation of 

immunosuppressive treatment 

(FONSECA-ALVES et al., 2014). Some of 

the ophthalmic lesion patterns are shown 

in Figure 3. 

 

 

Figure 3. Ophthalmic lesion patterns of dogs with UDS. (A) Palpebral depigmentation with lateral 

canthus ulceration and dyscoria due to posterior synechia in Bernese Mountain Dog breed (Thomas & 

Chahory, 2009) (B) Alopecia and depigmentation of periocular region, besides uveitis and hyperemia 

of sclera in Saint Bernard breed (FONSECA-ALVES et al., 2014). (C) Bilateral uveitis and severe 

dermatitis of nasal planum in Chow Chow breed. (D) Periocular erythema, edema and erosions in 

Siberian Husky breed (THAM et al., 2019). 

 

Neurological and auditory 

manifestations can occur, since 

inflammatory reactions in meninges have 

been shown (CARTER et al., 2005), but 

available data has not proved its relation 

yet and these alterations are reported more 
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frequently in humans. In dogs, the 

relationship between behavioral changes 

and UDS is questioned, since the 

involvement of the nervous system in these 

animals must be assessed based on an 

analysis of the cerebrospinal fluid, which 

reveals pleocytosis (READ et al., 2001). 

3. Diagnosis 

For diagnostic purposes, clinical 

signs associated with the histopathological 

findings of skin lesions should be 

considered (FONSECA-ALVES et al., 

2014). Since affected dogs show no 

changes in hematological and biochemical 

parameters, the definitive diagnosis should 

be made based on detailed clinical 

evaluation and specific tests, including eye 

function tests and histopathological 

evaluation of the skin (ZARFOSS et al., 

2018). Histopathological examination is 

essential for diagnosis due to the countless 

similarities with other diseases with regard 

to the pattern of injury, such as vitiligo, 

lupus erythematosus and leishmaniasis 

(MATIELLO et al., 2004; LAUS et al., 

2004; THAM et al., 2019). Samples must 

be collected from a depigmented, 

erythematous and/or desquamative region. 

(ZARFOSS et al., 2018; THAM et al., 

2019). Lips and nasal planum are the 

preferred places, and old and infectious 

lesions should be avoided.  

Histologically, UDS is 

characterized by superficial perivascular 

inflammation, presenting a robust 

lichenoid pattern composed by 

macrophages, lymphocytes, plasma cells 

and a variable number of neutrophils 

(Figure 4).  

The lesion and the loss of basal 

keratinocytes, a characteristic interface 

pattern, are limited or absent. There is 

partial or total loss of melanocytes with 

foci of pigmentary incontinence along the 

dermis. Other patterns, such as epidermal 

hyperplasia, are usually observed and can 

be accompanied by erosions, ulcers, 

neutrophil exocytosis, irregular 

parakeratosis and crusting (SIGLE et al., 

2006; THAM et al., 2019). The 

progression of the inflammatory process 

also culminates in the disorganization and 

dysfunction of collagen fibers, which are 

responsible for maintaining tissue structure 

(De LUCIA et al., 2017). These changes 

are clinically seen as inflamed and 

depigmented skin and loss of nasal planum 

architecture. 

Histological evaluation of 

enucleated eyes samples shows 

lymphoplasmocytic or 

lymphogranulomatous uveitis. In addition, 

it is possible to view secondary glaucoma, 

retinal detachment and retinal atrophy 

(ZARFOSS et al., 2018). Consequently, 

UDS should be considered as a differential 

diagnosis for all dogs with uveitis whose 

underlying cause cannot be identified by 
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physical examination, infectious disease test or systemic imaging. 

 

 

Figure 4. Histopathology of canine uveodermatologic syndrome. Skin biopsy from the face of a dog. 

(a) Lichenoid dermatitis with inflammatory infiltrate composed by macrophages and lymphocytes 

with fewer plasma cells and neutrophils. Hematoxylin and eosin, 200x. (b) Inset from image (a) 

above: lymphocytes (arrow heads) infiltrate the basal layer in low numbers and occasionally appear to 

surround melanocytes. Melanosomes are present into the dermis, where they appear as a dust-like 

image inside macrophages (arrows). Hematoxylin and eosin, 400x (THAM et al., 2019). 

 

4. Therapies 

Since UDS is an immune-mediated 

disorder and characterized by inappropriate 

immune response, immunosuppressive and 

immunomodulating drugs should be used 

in order to adequately control the 

autoimmune response (ZARFOSS et al., 

2018). The immunosuppressive therapy 

can be divided in induction phase and 

maintenance phase. The first one aims at 

suppressing the inflammatory process, 

through the administration of topical and 

systemic corticosteroids in 

immunosuppressive dosage (GELATT, 

2003), while the second one aims at 

maintaining the lowest dose in order to 

control the disease and avoid the side 

effects (ZARFOSS et al., 2018). Topical 

and oral administration of calcineurin 

inhibitors and antimetabolites (Table 2) are 

also used isolated or associated with 

corticosteroids (FORSTER et al., 1990; 
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ZARFOSS et al., 2018), avoiding 

complications, such as glaucoma, which in 

many cases results in loss of vision 

(SIGLE et al., 2006).  

Corticosteroids have potent effects 

on the skin, where it decreases gene 

expression associated with inflammatory 

processes (TIZARD, 2014; OLIVRY et al., 

2015). They directly or indirectly affect 

leukocyte kinetics, phagocytic defenses, 

cell-mediated immunity, humoral 

immunity and the production of 

inflammatory mediators (Tizard, 2014). 

When there is a good therapy response, the 

dose should be reduced gradually until the 

maintenance dose is achieved 

(MONDKAR et al., 2000; ZARFOSS et 

al., 2018), and, when the animal has 

associated glaucoma, the initial treatment 

can be performed with dorzolamide eye 

drops and xalatan-based eye drops (Gelatt, 

2003).  

The prognosis of visual function 

depends on the time since diagnosis and 

the start of immunosuppressive treatment, 

in addition to the intensity of the lesions. If 

there is no good answer, enucleation can 

be indicated (SIGLE et al., 2006).  

Table 2 – Posology of drugs used in UDS therapy.  

 DRUG  INDUCTION MAINTENANCE 

 Prednisolone  Oral: 1.0-2.0 mg/kg/24h 0.5-2.0 mg/kg/48h 

 Cyclosporine  Oral: 5.0-12.5 mg/kg/24h 2.5-5.0 mg/kg/24-48h 

 Azathioprine  Oral: 1.5-2.5 mg/kg/24h 1.5-2.5 mg/kg/48-72h 

Prednisolone 1% or Dexamethasone 

 0.1%

 Topic:  Two to three times/24h One to two times/24h 

Tacrolimus 0.03% or 0.1% Topic: Two to three times/24h One to two times/24h 

 

Topical ocular therapy consists of 

eye drops with corticosteroids, which aims 

to avoid the progression of eye 

inflammatory response and its 

consequences (MASSA et al., 2002). 

Prednisolone acetate 1% and 

dexamethasone 0.1% are potent drugs 

indicated for topical use due to better 

intraocular penetration (FINAMOR et al., 

2002; PYE, 2009). Regarding this therapy, 

it is worth mentioning that it is 

contraindicated in patients with eyes with 

corneal ulceration, due to the inhibition of 

healing and possible potentiation of 
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infection and collagenolysis. In such cases, 

systemic steroids can be used in cases of 

simple, superficial and uninfected corneal 

ulcers. However, this does not exclude the 

continuous corneal monitoring 

(HENDRIX, 2007). 

UDS therapy, whether topical or 

systemic, should be gradually reduced as 

the clinical signs resolve, being maintained 

at the maintenance dose, the lowest 

necessary (FONSECA-ALVES et al., 

2014), because, despite its therapeutic 

action, there are also serious side effects 

resulting from the prolonged use of these 

corticosteroids (READ et al., 2001), such 

as iatrogenic hyperadrenocorticism 

(ALSAEID et al., 1998). Therefore, the use 

of other immunosuppressive drugs, such as 

cyclosporine and azathioprine, is also 

indicated in order to reduce corticosteroid 

doses (CARMOZINE et al., 2017; LIMA 

et al., 2013; ZARFOSS et al., 2018). 

UDS has a good response to 

azathioprine, as it causes a reduction in the 

number of lymphocytes. However, it is 

worth mentioning that this medication also 

has serious side effects, such as 

hepatopathy and myelosuppression, so it 

must be associated with corticosteroids,  

thus decreasing the dose of both 

(BLACKWOOD et al., 2011; Whitley & 

Day, 2011). Azathioprine orally in dogs 

are recommended in doses from 1.5 to 2.5 

mg/kg/day     or     on      alternate      days.  

Once the lesions are controlled, the 

dose should be reduced gradually 

(CAVALCANTI et al., 2005). 

Cyclosporine is considered a drug 

that is effective in allergic skin diseases, 

especially in cases of atopic dermatitis 

(FORSYTHE & PATERSON, 2014). In 

addition, it is effective in immune-

mediated eye diseases, having important 

immunosuppressive and lacrimomimetic 

properties due to reduction of lymphocyte 

number (WHITLEY & DAY, 2011). The 

usual dose for dogs is 5.0 to 12.5 

mg/kg/day, which can be divided into two 

equal doses, and should be administered 

two hours apart. 

Treatment needs to be instituted 

quickly in order to avoid sequelae such as 

glaucoma, cataracts, corneal edema and 

blindness. After the improvement of 

clinical signs, the medication must be 

maintained, which is performed with 

smaller doses and subsequent withdrawl 

trials (BLACKWOOD et al., 2011; 

ZARFOSS et al., 2018). The retina also 

needs evaluation, as the improvement of 

dermatological lesions has no association 

with improvements in the retinal lesion  

(TILLEY & SMITH, 2003). 

5. Final Considerations 

Although it is known to affect dogs, 

the rare incidence in the clinic of small 

animals, associated with the lack of 

knowledge about the disease, makes an 
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early diagnosis difficult. Therefore, it is 

believed that this review brings important 

information to veterinarians, in order to 

favor the identification of this disease, and, 

consequently, improve the prognosis of 

dogs affected by UDS. 
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