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B Eocwoguhxt deguotitida pe oidnua o oxvrio (Wells’-like syndrome)
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ABSTRACT. A 2-year old intact female mongrel dog was admitted with multifocal skin lesions appearing suddenly and extending
symmetrically over most of the body. The dog was living indoors and one day before the admission it had consumed cooked fish.
Neither medication, nor vaccination had been given to the dog, at least during the last 3 months. Physical examination revealed
only non-pruritic and non-painful macules, papules and plaques that were distributed mainly over the head, pinnae, neck and
thorax. The lesions were annular, acriform or serpiginous with a tendency to coalesce. Skin histopathology (H-E) revealed a
superficial dermal edema, post-capillary venule congestion and perivascular to interstitial eosinophilic dermatitis as the main
pattern. The dog was initially placed on oral vitamin E, sulphasalazine and doxycycline, but to no avail. As soon as the diagnosis
of eosinophilic dermatitis with edema was confirmed by histopathology, the former treatment stopped and oral prednisolone was
given for two months during which there was a remarkable improvement of skin lesions and complete disappearance with no
relapse. The cooked fish, consumed by the dog the night before the incident, was assumed to be the cause of the acute eosinophilic
hypersensitivity reaction.

Keywords: dog, eosinophilic dermatitis with edema, food-induced
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depuatitda. Agyurd oto oxUho xoonyriOnxe amd to otdoua Preanivy E, covipaoahalivn xar doEuruvxrhivy, xwoic dpmg
anotéheopa. Metd tv wortorafohoywri] emfefaimon g emovopiixiic depuatitidag, N maatdve Bearteio avTrataoTdonxe
artd ™V TEedVILOAGVY, amd To oTéRA, Yo 2 WVES, ®atd T1 OLAQXELX TMV OTOlWV 0 OXTVAOC tapovoiaoe onuovtixy Peltioon
UExQL TV eEAPAVION TOV JEQUATIXDOV OALOLBOEWMY, XWOIS 0T OUVEXELD VO Epavioel vtotEonés. To mbavotego alto g
EWOVOPIMAMIG aUTHC ovTideaong uteQevoLoONolog 1Tay 1) XUTUVAADON UOLYELQEUEVOV YPUQLDY OO TO OXVAO QUTO.

A&Eerg evgernoiaonsg: oxvAoC, EwovopLhxi] depuatitdo pe oldnua, TEOPOYEVIS

INTRODUCTION

he main causes of eosinophilic dermatitis in the

dog are the allergic reactions and parasitic infe-
stations, although it is not uncommon for the under-
lying trigger factor or the disease to remain unknown
(Moriello 2003). In this type of dermatitis, eosinophils
predominate in the inflammatory infiltrate which is
localized in the dermis and/or subcutis (Scott et al.
2001, Leiferman and Peters 2007). Eosinophils, named
after the affinity of their granules for eosin (Harvey
2001, Bloom 2006), have phagocytic properties,
engulfing immune complexes, mast cell granules,
aggregated immunoglobulins and certain bacteria and
fungi (Grodecki 2000, Scott et al. 2001). In order to
fulfill their function, eosinophils degranulate potent
molecules, such as major basic protein, eosinophil per-
oxidase and eosinophilic-derived neurotoxin (Moriello
2003, Raskin et al. 2004, Bloom 20006, Leiferman and
Peters 2007).

In the dog, the specific eosinophilic dermatoses, so
far recognized, include nasal folliculitis/furunculosis
syndrome, eosinophilic granuloma, eosinophilic proli-
ferative otitis externa, sterile eosinophilic pinnal
folliculitis, eosinophilic pustulosis and eosinophilic
dermatitis with edema (EDE) or Wells’-like syndrome.
The latter disease is uncommonly occuring in the
everyday practice, as only 39 cases have been reported
so far in the veterinary literature (Vitale et al. 1994,
Holm et al. 1999, Mauldin et al. 2006). In the affected
dogs, erythematous macules and papules that progress
and coalesce into plaques of various shapes, usually
appear suddenly and are mainly localized on the
pinnae, ventral abdomen, thorax and the extremities
and they are occasionally accompanied by facial or
generalized pitting edema (Holm et al. 1999). Primary
histopathologic features of EDE, in both humans and
dogs, are consistent with dermal eosinophilia, along
with severe dermal edema and flame figures (Holm et
al. 1999, Weedon 2009). The exact pathogenesis of the

disease is still unknown, but it may actually represent
an eosinophil-rich inflammatory reaction to a variety
of insults (McKee et al. 2005). This paper describes a
non-relapsing canine case with skin lesions typical of
EDE, which were most likely triggered by cooked fish
consumption.

CASE HISTORY

A 2-year-old intact female mongrel dog, weighing
5 kg, was admitted to a private practice in Athens with
a sudden onset of multifocal skin lesions. The dog was
fed with homemade diets, it was regularly vaccinated
and dewormed and it was the only pet living in the
house. According to the history, the skin lesions
appeared suddenly during the night, approximately 12
hours prior to admittance. The evening before lesion
appearance, the dog had consumed a meal consisting
of cooked fish. The dog had no pruritus, pain, dis-
comfort or any other systemic clinical signs. The last
vaccination and deworming of the dog was 3 months
ago and neither medication nor any kind of food
supplementation had been given during that time.
Moreover, the dog did not have any history related to
allergy and other cutaneous or internal diseases.

During admission, the dog was active and pre-
sented no other clinical abnormalities apart from the
skin lesions, which were multifocal, with a relatively
bilateral symmetrical distribution. The lesions consi-
sted of deeply erythematous macules with central
clearing and papules, some of which coalesced to form
plaques of various sizes (Fig. 1a and 1b), especially
pronounced and numerous on the pinnae, neck and
thorax, to a lesser extent on the ventral abdomen, over
a diffusely erythematous backround (Fig. 2) and,
moreover, on the limbs and dorsum. They did not
blanch with diascopy and they appeared in various
shapes, such as circular, annular, acriform or serpi-
ginous with well-demarcated margins and coalescing
tendency. On the lesional areas, there was no alopecia-
hypotrichosis or surface exudation, but just a fine and
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Figure 1 (a). Lateral view of the body trunk showing a multifocal
and severe erythematous maculopapular exanthema.

(b) Lesional configuration of the ventral neck area is circular,
annular or acriform.

mild scaling. Skin scrapings and fungal culture (DTM)
from the lesions were negative for mites and derma-
tophytes, respectively. The initial list of differential
diagnosis included thrombocytopenic purpura, cuta-
neous vasculitis, erythema multiforme and EDE.
Furthermore, a blood sample was taken for CBC and

Figure 2. Ventral abdomen of the dog with scattered
hemorrhagic-looking macules on a diffusely erythematous skin.

routine serum biochemistry, respectively. Skin punch
biopsies were obtained from sites representing macu-
les, papules and plaques and, subsequently, submitted
for histopathological examination.

Complete blood count was unremarkable, with all
its parameters found to be within normal values.
Serum biochemistry revealed hypoproteinemia, hypo-
globulinemia, mild hyperglycemia and hypocalcemia
as well as a slightly increased ALT activity. The result
of serology testing for Ehrlichia canis (WITNESS®,
Synbiotics Corporation) was found weakly positive.

The microscopic lesions were consistent with a
mild to moderate superficial eosinophilic dermatitis
demonstrating a perivascular to interstitial pattern.
The predominating eosinophils were intermingled with
fewer mast cells, histiocytes, plasma cells and neutro-
phils. A superficial dermal edema with mucinosis and
congested post-capillary venules, the lumen of which
was usually occupied by eosinophils, were, also,
observed (Fig. 3a and 3b). The less common changes
included a mild orthokeratotic hyperkeratosis of the
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Figure 3 (a). Photomicrograph of a skin biopsy specimen obtained from an erythematous macule. Notice the superficial and moderate
eosinophilic interstitial dermatitis along with edema in the upper dermis (100X). Bar=100um. (b) Higher magnification (400x) of the

previous photomicrograph. Notice the predominance of eosinophils in the inflammatory infiltrate accompanied by fewer plasma cells.
Intraluminal engorgement of a post-capillary venule and dermal edema with mucinosis are, also, quite visible. H&E stain, Bar=50um.

epidermis and minimal follicular atrophy, dilatation
and keratosis. Deeper dermal and pannicular involve-
ment, flame figures and/or dermal hemorrhage were
not observed, at least in the skin biopsies reviewed.

The dog was put on an oral immunomodulatory
treatment consisting of vitamin E (generic) (200
IU/dog, BID), sulphasalazine (Salopyrine®, Adelco)
(25mg/kg b.w., TID) and doxycycline (Ronaxan®,
Merial Animal Health) (5.5 mg/kg b.w., BID) for
almost one week, but to no avail. When the diagnosis
of EDE had been confirmed histopathologically, the
dog was switched to oral prednisolone (Prednisolone®,
Fort Dodge) (2 mg/kg b.w., SID), with instructions to
the owner to taper the dose after a two-week period
and, eventually, to discontinue it, according to the
results of future re-examinations. On the first re-
examination, one week later, there was a slight
improvement, although quite encouraging to the
owner (Fig. 4a). At that time the dog was polyphagic,
polidipsic and polyuric, due to glucocorticoid admini-
stration, but otherwise clinically healthy. On the
second reexamination, after 3 additional weeks, skin

lesions had almost vanished, apart from a few smaller
macules, still visible over the concave surface of the
pinnae, the elbow and the ventral abdomen. On the
third re-examination, after the discontinuation of the
2-month treatment with prednisolone, no skin lesion
could be seen (Fig. 4b). A year after the incident, the
owner reported no relapse of skin lesions and
confirmed that the dog was doing well.

DISCUSSION

The case reported here fulfilled the clinical and
histopathologic criteria of EDE, as they have been
established for the dog (Holm et al. 1999, Mauldin et
al. 2006). Eosinophilic dermatitis with edema is an
uncommon reaction pattern, most likely of multi-
factorial allergic etiology, characterized by a unique
histopathologic pattern (Gross 2005). Wells’ syndrome
in people, also called eosinophilic cellulitis, is clinically
different from canine EDE, although a severe case,
involving a Beagle dog and characterized by multiple
dermal and subcutaneous nodules, had close clinical
and histopathological similarities to human disease
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Figure 4. Lateral view of the dog’s body trunk (a) one week (partial resolution of the skin lesions) and (b) 3 months (complete cure) after
the initiation of prednisolone therapy.

(Gross 2005, Weedon 2009). The clinical and histo-
pathological similarities between this variant of canine
EDE and cutaneous eosinophilic granulomas make the
differentiation difficult, although the latter are often

limited in number and localized on specific sites (Gross
2005).

Wells’ syndrome in humans and EDE in dogs
would be considered a reaction pattern than a specific
diagnosis because of its many causes or trigger factors
incriminated (Bloom 2006). The human disease, apart
from being idiopathic, has been associated with various
infectious and parasitic diseases, heredity, malignant
neoplasms, drugs, vaccines, atopic disease, arthropod
bites, the hypereosinophilic syndrome and urticaria
(Dijkstra et al. 1986, Weedon 2009). In the dog, EDE
has been associated with gastrointestinal disease,
drugs, arthropod bites and allergic diseases (Holm et
al. 1999, Bloom 2006, Mauldin et al. 2006). In a retro-
spective analysis of 29 canine EDE cases, severe gastro-
intestinal disease was the most common trigger factor
that may have causal drug association (Mauldin et al.
2006). Approximately half of the reported canine cases
had a history of atopy, suggesting a tendency to hyper-
sensitivity reaction to various agents (Bloom 2006). In
another retrospective study on canine EDE (Holm et
al. 1999), only 2 out of 9 dogs had been exposed to new
food, although its role could be questioned because
other factors may have, also, exerted their influence
simultaneously. In the study of Mauldin et al. (2006),
at least one dog was eventually diagnosed with food
allergy, while three others were therapeutically placed
on limited antigen or hydrolyzed diets. Interestingly,

one of the authors (AFK) has reported urticarial
reaction in two dogs that appeared soon after the
consumption of fried fish, only to disappear a couple
of hours later. On the other hand, the eosinophilic
cellulitis of humans has been associated with urticaria
(Dijkstra et al. 1986). It is possible that the cooked fish,
consumed by the dog, triggered the sudden appearance
of EDE, which shares some clinical and histopatholo-
gical characteristics with urticaria (Gross 2005). Never-
theless, this is hypothetical, since we did not challege
the dog with a fish-meal after its complete clinical
recovery for ethical reasons. Acute reactions occurring
within hours of drug administration or perhaps food
consumption without previous exposure are well-docu-
mented in people and are thought to be mediated by
pre-activated T-cells that have cross-reacted with other
peptides (Gerber and Pichler 2004, Gerber and Pichler
2006). The fact of no recurrence of skin lesions, by
avoiding feeding the dog with fish, might, also lead to
false conclusions, because relapses are uncommon in
the canine disease (Holm et al. 1999, Mauldin et al.
2006). Finally, erythema multiforme, considered a top
differential in canine EDE, has, also, been associated
with food (or food allergy) in a dog (Itoh et al. 2006).

This dog developed diffuse erythroderma with
macules and papules coalescing quickly to plaques,
thus formulating a clinical picture typical of canine
EDE (Holm et al. 1999, Mauldin et al. 2006). How-
ever, the other clinical components of the disease, such
as pruritus, fever, facial or generalized edema and
lymphadenopathy (Holm et al. 1999) were not seen in
this dog.
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Skin biopsy is especially recommended to rule out
more severe diseases with clinical similarities as the
outcome of EDE is usually favourable, as it has been
described in our dog. Skin histopathology was quite
compatible with acute EDE (Holm et al. 1999) because
we did not notice the characteristic flame figures,
which may be seen at a later stage (subacute dermati-
tis) following the eosinophil degranulation (Wood et
al. 1986). Notably, in 18 out of 29 dogs with EDE, no
flame figures could be seen on lesional histology
(Mauldin et al. 2006); the corresponding figure was 4/9
in the other EDE case series (Holm et al. 1999). The
explanation of the flame figures, the presence of which
is not specific for canine EDE or the Wells’ syndrome
in humans (Mauldin et al. 2006), is the major basic
protein released via eosinophil degranulation and can
bind to collagen fibers resulting in their structural or
morphological alteration (Peters et al. 1983). In Wells’
syndrome, the superficial edema, when severe enough,
may evolve into sub-epidermal vesciculation (blister-
ing), reminiscent of bullous pemphigoid (McKee et al.
2005), although this change has never been seen in its
canine counterpart (Holm et al. 1999, Mauldin et al.
2006). The dermal mucinosis, also seen in this dog, is
a histologic feature of eosinophil annular erythema
that would be considered a variant of Wells’ syndrome
(Howes et al. 2008) and exhibits more clinical simi-
larities to canine EDE.

Although the appearance of the cutaneous lesions
of this dog were, also, reminiscent of erythema multi-
forme, cutaneous vasculitis and perhaps of urticaria,
their histopathologic picture is different than that of
EDE (Scott et al. 2001, Gross 2005). Multiple ery-
thema (lymphocytic interface dermatitis with keratino-
cyte apoptosis occurring in all epidermal layers plus
lymphocytic satellitosis) and cutaneous vasculitis
(vascular thrombosis, perivascular hemorrhage, intra-
mular changes) were ruled out with the aid of histo-
pathology (Gross 2005). Vasculitis is not normally a
feature of Wells’ syndrome or EDE, although extra-
vasation of erythrocytes may sometimes be evident
(Brehmer-Andersson et al. 1986). Surprisingly, dermal
hemorrhage, as suggested by the clinical findings, was
not present in this dog, as it has, also, been reported
before (Holm et al. 1999). On the other hand, the
absence of lesions’ blanching on diascopy ruled out
beforehand urticaria as a diagnostic option, apart from
the fact of their persistence, morphology and variation

(Scott et al. 2001, Gross 2005). Consequently, the
cutaneous reaction presented by this dog did not fit
either the clinical criteria of Wells’ syndrome in
humans or the typical type 1 hypersensitivity-urticarial
reaction (Mauldin et al. 2006) and it seems to be
unique to the canine species.

Peripheral eosinophilia, which is rather common
in Wells’ syndrome in people, was not seen in this dog,
as it was, also, the case in 7 out of 9 dogs with the same
disease (Holm et al. 1999), in contrast to what was wit-
nessed in another EDE dog, the skin lesions of which
were tentatively associated with a reaction to diethyl-
carbamazine (Vitale et al. 1994). Hypoproteinemia
seems to be a common laboratory finding in EDE,
although, in this dog, it was attributed to hypoglobuli-
nemia instead of hypoalbuminemia that has been
demonstrated in almost all of the hypoproteinemic
EDE dogs reported so far (Holm et al. 1999, Mauldin
et al. 2006).

In both the human and canine eosinophilic derma-
titis, a systematic diagnostic approach to unravel the
underlying factor should be performed to avoid the
indiscriminate and chronic use of glucocorticoids,
especially when the disease waxes and wanes (Bloom
2006). This dog appeared to respond favourably to
prednisolone, with all its skin lesions disappearing by
the time of its discontinuation. This response to gluco-
corticoids was very similar to that of other dogs with
EDE (Holm et al. 1999). The failure to respond to
immunomodulatory treatment (doxycycline, sulfasala-
zine, vitamin E) initially prescribed to the dog, would
be attributed to the short period allowed (one week).
For patients who fail to completely resolve on gluco-
corticoids or relapse often enough, treatment with
minocycline, dapsone, antihistamines, cyclosporine or
interferon alpha might be beneficial (Stetson 2003).
Minocycline and doxycycline have been used in iso-
lated cases of the human disease (Moossavi and
Mehregan 2003).

In conclusion, when a dog is presented with skin
lesions of sudden onset and reminiscent of something
between erythema multiforme, cutaneous vasculitis
and urticaria, clinical suspicion for EDE should be
raised, especially when it is associated with drugs,
vaccinations or the consumption of a novel food. B
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