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ABSTRACT: Equine multisystemic eosinophilic epitheliotropic disease (MEED) is a rare disease, characterized by eosinophilia and
eosinophilic infiltration of several organs. A 5-year-old horse presented pruritus, areas of alopecia, and moderate eosinophilia. The horse was
treated with corticosteroids and antibiotics without substantial improvement; and after the disease progressed to fever, diarrhea, gastric reflux
and progressive weight loss. Due to poor prognosis the horse was euthanized. Necropsy revealed poor body condition, multiple to coalescing

foci of alopecia, with epidermal ulcerations and crusts on the head and distal parts of the limbs. The proximal duodenum was enlarged, with

3 intraluminal nodules. Histopathological evaluation revealed eosinophilic granulomas in the skin, oral mucosa, duodenum, pancreas, and
mesenteric lymph nodes, which were associated with infiltrates of eosinophils, lymphocytes, macrophages, multinucleated giant cells, and
occasional plasma cells, along with fibrovascular connective tissue proliferation. MEED should be included in the differential diagnosis of
horses with skin lesions concomitant with clinical signs of gastrointestinal illness.
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Doenca multissistémica eosinofilica epiteliotropica em um eqiiino no Brasil

RESUMO: Doenga multissistémica eosinofilica epiteliotropica (DMEE) dos equinos é uma doenga rara que se caracteriza por eosinofilia e
infiltrado de eosindfilos em varios orgdos. Um equino com cinco anos de idade apresentou prurido, dreas de alopecia e eosinofilia moderada.
O equino foi tratado com corticosteroides e antibioticos sem melhora clinica significativa, com evolug¢do para febre, diarreia, refluxo gastrico
e emagrecimento progressivo. Devido ao prognostico desfavoravel, o equino foi eutanasiado. Na necropsia, apresentou condig¢do corporal
ruim, dreas multifocais a coalescentes de alopecia, ulcerag¢do da epiderme e crostas na cabega e parte distal dos membros. A regido proximal
do duodeno estava aumentada de volume e apresentou trés nodulos intraluminais. No exame histopatologico foram observados granulomas
eosinofilicos associados a infiltrado de eosindfilos, linfocitos, macrofagos, células gigantes multinucleadas, ocasionais plasmocitos e
proliferagdo de tecido conjuntivo fibroso na pele, mucosa oral, duodeno, pancreas e linfonodos mesentéricos. DMEE deve ser considerada um
diagnostico diferencial em equinos que apresentem concomitantemente lesées cutaneas e sinais de doenga gastrointestinal.

Palavras chave: Eosinofilia, granuloma eosinofilico, histopatologia, equino.

Multisystemic eosinophilic epitheliotropic
disease (MEED) is a rare, sporadic, and chronic
wasting disease of horses, which is characterized
by severe peripheral eosinophilia and eosinophilic
infiltration of multiple organs (LA PERLE et al.,
1998; HENSON et al., 2002; BLACK & MACE,
2004). The disease occurs generally, but not
exclusively, in young horses, and equally affects
both genders. Standardbred and thoroughbred
breeds are most frequently affected (SANFORD,
1989; BLACK & MACE, 2004; MAULDIN &
PETERS-KENNEDY, 2016).

The pathogenesis of MEED in horses
remains unclear. Eosinophilia is frequently

+ associated with parasitism, hypersensitivity,
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lymphoma, and genetic disorders (NIMMO
WILKIE et al., 1985; LA PERLE et al., 1998).
Associated signs vary, based on the affected
organs. The most common signs include anorexia,
diarrhea, weight loss, pruritus, and exfoliative
dermatitis (SANFORD, 1989; HENSON et al.,
2002; GEHLEN etal., 2003). The final morphologic
diagnosis of MEED is based on histopathological
examination (SCHUMACHER et al., 2000).
Equine MEED has been reported in
several countries, including Canada (NIMMO
WILKIE et al., 1985; SANFORD, 1989), New
Zealand (BLACK & MACE, 2004), United Kingdom
(HENSON et al., 2002), Belgium (BOSSELER et al.
2013), and the United States of America (McCUE
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et al., 2003; PUCHEU-HASTON & DEL PIERO,
2013). However, equine MEED has not yet been
reported in Brazil. Here, we described the clinical and
anatomopathological features of a case of MEED in a
horse in southern Brazil.

Between May and July 2015, in Porto
Alegre, State of Rio Grande do Sul, Brazil (30° 01
‘59 “Sand 51°13”48” W), 6 horses (Equus caballus)
belonging to the same owner presented a history of
pruritus and multifocal areas of hair loss suggestive
of allergic dermatitis caused by hypersensitivity
to Culicoides spp. Horses were treated with
deltamethrin, moxidectin, bactericidal ointment,
and insect repellent. Fifteen days after the initiation
of treatment, 5 horses showed improvement, while
a 5S-year-old mixed-breed male horse showed
worsening signs.

Re-evaluation 2 months after the first
examination revealed that the horse remained
pruritic, and had multiple and coalescing foci of
alopecia, with ulcerations and crusting on his head
and the distal areas of both the thoracic and pelvic
limbs (Figure 1A). His blood cell count showed
moderate eosinophilia (1,545uL"!, reference value
(RV): 0-1,000uL") and neutrophilic leukocytosis
(8,385uL!, RV: 600-4,000uL"). Serum biochemistry
showed a slightly decreased total serum protein
concentration (48g L', RV: 52-79g L!) (KANECO et
al., 1997). The horse was treated with triamcinolone,
enrofloxacin (later replaced by levofloxacin), and
ivermectin, with some improvement. However,
a few days after the cessation of corticosteroid
therapy, the horse’s clinical condition worsened;
and he presented anorexia, progressive weight loss,
diarrhea, gastric reflux, dehydration, intermittent
fever, and subcutaneous cervical edema. Because
of progressive worsening of his general condition,
he was euthanized by xylazine, sodium thiopental,
and potassium chloride, according to ordinance
714 of the Conselho Federal de Medicina
Veterinaria (CFMV, 2002).

At necropsy examination, the horse was in
poor body condition. The head and distal regions of
both thoracic and pelvic limbs showed multiple and
coalescing foci of alopecia, sometimes associated
with ulcers and crusting. Subcutaneous edema was
seen in the ventral thoracic and abdominal regions.
The proximal duodenum was enlarged and showed
mural thickening and 3 intraluminal nodules ranging
from 2.5%2.0x2.0cm to 5.0x4.0x4.0cm, which had
caused a partial obstruction of the duodenal lumen
(Figure 1B). Nodules were whitish well demarcated
and irregular. Their cut surfaces were whitish, firm,

and had multiple yellow foci, 1-3mm in diameter,
and areas containing a yellowish gelatinous material.
The duodenal mucosa showed multifocal ulcerations.
The pancreas and mesenteric lymph nodes were
enlarged, irregular, and the cut surface was firm.
Gastrointestinal parasites were not observed, and the
other organs appeared normal.

Tissue samples of skin, oral mucosa, lung,
heart, thyroid, parathyroid, small and large intestines,
spleen, liver, pancreas, adrenal gland, kidneys, urinary
bladder, mesenteric lymph nodes, and brain were
collected and fixed in 10% neutral buffered formalin,
embedded in paraffin, sectioned at Sum, and stained
with hematoxylin and eosin (HE). Paraffin sections
of the skin, oral mucosa, duodenum, pancreas and
mesenteric lymph nodes were stained with Grocott’s
methenamine silver stain (GMS) for the identification
of Pythium insidiosum.

Histologically, the skin, oral mucosa,
duodenum, pancreas, and mesenteric lymph nodes
contained multifocal eosinophilic granulomas that
were characterized by a central core of eosinophilic
material surrounded by eosinophils, macrophages,
multinucleated giant cells, occasional plasma cells,
and fibrovascular connective tissue proliferation
(Figure 1C). Eosinophilic granulomas were
distributed transmurally in the duodenum, but in the
skin showed multifocal distribution in the dermis.
Eosinophilic granulomas in the skin and duodenum
often presented eosinophilic degenerate collagen
bundles (collagenolisis) and central mineralization
(Figure 1D) respectively. Epidermis showed ulcerated
areas with fibrin deposits associated with rod-shaped
bacteria. Sebaceous adenitis and folliculitis were seen
inthe dermis. None of the tissues stained by GMS were
positive for fungal structures. The final diagnosis of
MEED was based on the clinicopathological findings.

Multisystemic eosinophilic epitheliotropic
disease is an extremely rare equine disease that
affects several organ systems. The condition has not
yet been described in Brazil. Clinical signs and age of
the affected horse are consistent with those described
in the literature for MEED (NIMMO WILKIE et al.,
1985; HENSON et al., 2002; BLACK & MACE,
2004; BOSSELER et al., 2013). Cutaneous lesions
occurred in 63% of MEED cases (SCHUMACHER
et al., 2000) and must be differentiated from skin
lesions occurring in dermatophytosis, pemphigus
foliaceus, systemic lupus erythematosus, bullous
pemphigus, and erythema multiforme (SCOTT &
MILLER, 2003). Horses with MEED frequently
showed areas of alopecia and exudative dermatitis,
with epidermal ulcerations, hyperkeratosis, and
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Figure 1 - Multisystemic eosinophilic epitheliotropic disease in a horse. A. Multiple and coalescent foci of alopecia on the head and distal
parts of the thoracic limbs. Multiple ulcers are visible in the alopecic areas. B. Proximal duodenum shows mural thickening,
intraluminal nodules, and multifocal ulcerations (bar = 4cm). C. Dermal tissue from the head, showing eosinophilic granuloma
surrounded by eosinophils, macrophages, and lymphocytes, associated with proliferation of connective tissue. HE. Obj. 40X. D.
Section of a duodenal nodule showing eosinophilic granulomas with a central area of mineralization, surrounded by macrophages,
multinucleated giant cells, lymphocytes, a few eosinophils, and connective tissue proliferation. HE. Obj. 20X.

lichenification. The head and lower parts of the
legs, especially the coronary bands, are always
involved (NIMMO WILKIE et al., 1985; HENSON
et al., 2002; BOSSELER et al., 2013; MAULDIN &
PETERS-KENNEDY, 2016).

MEED must also be differentiated
from other chronic inflammatory bowel disecases
of horses, including granulomatous enteritis
(GE), lymphoplasmacytic enterocolitis (LE), and
idiopathic eosinophilic enterocolitis (EC). Diarrhea
and weight loss are more frequent in horses with
MEED, and occur in 65% and 100%, respectively,
of cases. Chronic pancreatitis occurs in MEED,

but does not occur in horses with GE, LE, or EC
(SCHUMACHER et al., 2000).

Skin manifestations of equine MEED
could be due to the malabsorption of fat-soluble
vitamins such as vitamin A, which is associated with
pancreatic destruction or chronic enteritis (NIMMO
WILKIE et al., 1985). In this case, gastric reflux
might have occurred because of partial obstruction of
the duodenal lumen due to the intraluminal nodules,
while the horse’s progressive weight loss was
secondary to diarrhea and intestinal malabsorption.

The horse in this case presented with
eosinophilia and leukocytosis of the peripheral
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blood. Eosinophilia occurs in approximately 14% of
MEED cases (BOSSELER et al., 2013; MAULDIN
& PETERS-KENNEDY, 2016), and leukocytosis
was also previously reported (GEHLEN et al.,
2003; BOSSELER et al., 2013). Etiopathogenesis
of MEED is unknown; various factors could be
involved in the stimulation and chemotaxis of
eosinophils that ultimately lead to multisystemic
infiltrates (LA PERLE et al., 1998; ROUFOSSE
et al,, 2004; MAULDIN & PETERS-KENNEDY,
2016). Deregulated production of eosinophilopoietic
cytokines (granulocyte-macrophage colony-
stimulating factor, interleukin-3, and interleukin
5 [IL-5]) is responsible for hypereosinophilic
syndromes in humans (ROUFOSSE et al., 2004).
The authors of a report on equine MEED concurrent
with intestinal lymphoma have suggested that
the clonal proliferation of T lymphocytes triggers
proliferation of eosinophils through secretion of
IL-5 (LA PERLE et al., 1998).

We suggested that hypersensitivity to
Culicoides spp., which affected the 6 horses, might
have induced MEED in the 1 horse reported here,
who did not respond to treatment with deltamethrin,
moxidectin, bactericidal ointment, and insect repellent.
According to Mauldin and Peters-Kennedy (2016)
recurrent episodes of type I hypersensitivity associated
with ingested, inhaled, or parasitic antigens might be
involved in the development of MEED. A Culicoides
bite can lead to a type I hypersensitivity (immediate)
reaction (CRAIG, 2011). The horse showed no
evidence of infestation by gastrointestinal parasites.

Hypoproteinemia is a common finding
in equine MEED cases (LA PERLE et al., 1998;
GEHLEN et al., 2003; ROUFOSSE et al., 2004).
According to HENSON et al. (2002), it is detected in
58% of MEED cases, and reflects the protein-losing
enteropathy seen in affected horses.

Treatments for MEED include
corticosteroids, antihelminthic agents, and
antibiotics (SCHUMACHER et al., 2000). Treatment
with prednisolone (HENSON et al, 2002) or
dexamethasone combined with trimethoprim-
sulfamethoxazole and an antihistamine (McCUE et
al., 2003) might improve a horse’s clinical condition
during the early stages of the disease. In this case, we
noted some clinical improvement during the horse’s
treatment with triamcinolone and enrofloxacin. Most
horses with MEED die or are euthanized because of the
poor prognosis of horses with this disease, or because
of lack of response to treatment (NIMMO WILKIE
et al., 1985; HENSON et al., 2002; GEHLEN et al.,
2003; BLACK & MACE, 2004).

The histopathological features of this
case are similar to those previously described
(SANFORD, 1989; HENSON et al, 2002;
BOSSELER et al., 2013). Apart from the affected
organs in this case, histopathological MEED lesions
have also been described in the lungs, liver, salivary
glands, esophagus, kidneys, and biliary epithelium
(NIMMO WILKIE et al., 1985; BOSSELER et al.,
2013; MAULDIN & PETERS-KENNEDY, 2016).
Histologically, MEED should be differentiated
from equine intestinal pythiosis, since infection by
Pythium insidiosum can induce a pyogranulomatous
and eosinophilic enteritis that contains foci of
necrosis (BEZERRA JUNIOR et al., 2010).
The diagnosis of equine intestinal pythiosis was
excluded in this horse, because no fungal structures
were observed on GMS-stained slides of tissue
specimens.

Histopathological examination allowed the
differentiation of MEED from other equine diseases
associated with cutaneous and gastrointestinal
manifestations and from diseases associated
with eosinophilia and eosinophilic infiltration of
various organs.
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