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Editorial on the Research Topic
Neuroinflammatory diseases of domestic animals

Inflammatory diseases account for a significant proportion of the nervous system
disorders encountered in veterinary practice, are challenging to diagnose, and remain
an important cause of morbidity and death in dogs and cats (1-3). Since in many
of these diseases the etiopathogenesis and local and systemic immune reactions are
poorly characterized, this Research Topic aimed to reduce this mechanistic knowledge
gap. In this collection there are 10 papers providing new data on the epidemiology,
neuropathologic features, immunopathogenesis, treatment and outcome associated with
common or emerging inflammatory diseases affecting the nervous system of dogs and
cats around the world.

Gongalves et al. provide evidence that known or suspected immune-mediated
conditions such as meningoencephalitis of unknown origin (MUO) and
steroid-responsive meningitis-arteritis (SRMA) account for a substantially larger
proportion of inflammatory nervous system diseases affecting dogs in the
United Kingdom compared to infectious etiologies (3). In this study evaluating
1,140 dogs, they identified several risk factors associated with the signalment, history,
and examination findings that aid in prioritizing infectious over immune-mediated
differential diagnoses of inflammatory neurologic disease using multivariable and
multinomial logistic regression.

The case series by Zdora et al. and Nessler et al. introduce variants of
canine MUO with novel histological features, expanding the described repertoire
of presumptively immune-mediated meningoencephalitides of dogs with distinct
neuropathological phenotypes (3). Their collective findings highlight the heterogeneity
of the conditions classified under the MUO umbrella that make conducting controlled
and evidenced-based studies of this condition very difficult, reinforce the concept that
MUO likely represents a spectrum of diseases in which the immune system reacts to
different targets within the brain, and challenge conventional wisdom by suggesting
the widely recognized necrotizing and granulomatous subtypes of MUO are perhaps
representative of a disease continuum rather than distinct etiological entities.

In the continuing quest to elucidate autoimmune triggers of MUO, Barber et al.
demonstrate that viral genomic material could not be recovered from the cerebrospinal
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fluid (CSF) from 98% (168/172) of North American dogs with
neurological dysfunction and inflammatory CSF. These data add
to existing literature supporting that occult viral infections are
either not a common cause of MUO in dogs or that the genomic
screening techniques used to date are sufficiently insensitive to
detect these pathogens (4). Another study contributed by Barber
and Koos did not demonstrate a functional or survival benefit
when cytosine arabinoside treatment was added at the time of
diagnosis of MUO to dogs chronically treated with cyclosporine
and prednisone.

Two studies in this collection offer initial insights into
the immunopathogenesis of SRMA and MUO. The proof-of-
concept study by Wohlsein et al. demonstrates the existence
of neutrophil extracellular traps (ETs) in the meninges and
perivascular tissues of dogs with SRMA. Given the evolving
importance of ET’s in other canine immune-mediated diseases,
the discovery of ETs in SRMA provides justification to further
explore their role in the etiopathogenesis of this common
disorder (5). Barber and Barber provide data derived from
dog blood further implicating the T helper type 17 signaling
pathway in the pathogenesis of MUO (6). These promising
results encourage the continued exploration of peripheral blood-
based biomarkers to assist with the diagnosis and treatment of
this syndrome (1).

Kleeb et al. provide a timely update on the clinical
manifestations and outcomes in dogs associated with
the emerging Eurasian zoonotic viral disease, tick-borne
encephalitis (TBE). They show that TBE in dogs originating
from an endemic region in Europe bears striking similarities to
the disease in humans with respect to the temporal evolution
of constitutional signs of illness, its ability to cause protean
neurological presentations, and the chronic neurologic disability
experienced by a significant proportion of dogs that survive the
initial illness. While TBE remains a life-threatening disease in
dogs, prompt hospitalization and symptomatic treatment may
prevent long-term complications and 67% of dogs survived in
this study, which represents a considerable improvement in
outcome compared to previous reports (7).
and Kolb
et al. thoroughly annotate the clinical, electrophysiologic,

In companion articles, van Renen et al
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and neuropathologic features of a large cohort of cats with
presumed immune-mediated polyneuropathy, an increasingly
recognized condition in Europe that recapitulates many
clinicopathologic features of human chronic inflammatory
demyelinating neuropathy. These studies provide important
data regarding clinical variables that are significantly associated
with neurological recovery, histopathological findings in nerve
biopsies that may be predictive of recovery, and the overall
favorable outcome experienced by nearly 80% of cats with
this condition.

Although the data provided by the papers in this collection
will undoubtedly assist clinicians and pathologists in the
diagnosis and management of these diseases, this topic
reinforces the many facets of neuroinflammatory diseases that
require additional investigation in order to further improve
our understanding of, and develop better treatments for,
these disorders.
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