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Abstract

Corticosteroids are drugs widely used in veterinary neurology due to their recognized anti-inflammatory,
immunosuppressive and analgesic effects. However, their use in high doses and for long term may result
inundesirable side effects. This study describes the prevalence of dogs with neurologic diseases referred to
a veterinary neurology service with previous prescriptions for corticosteroids. In this retrospective study
284 medical records of dogs were evaluated in the period between August 2017 and April 2019. Of these,
194 (68%) dogs had already received medical care from a clinician and 100 (52%) had previously been
prescribed corticosteroids. After diagnosis at the reference service, the corticosteroid dose was suspended
in 28% of the cases, adjusted in 41% and maintained in 31%. Dogs receiving immunosuppressive doses
were the most affected and in 71% and 21% of the cases, their medication was adjusted or suspended,
respectively. In conclusion, the therapy for neurological diseases is still strongly associated with the
indiscriminate use of corticosteroids, without the dosage correlated to the desired effect.
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Resumo

Os corticosteroides sdo farmacos muito utilizados na neurologia veterinaria devido a sua reconhecida
poténcia anti-inflamatéria, imunossupressora e analgésica, porém, seu uso em doses altas e a longo prazo
pode determinar efeitos indesejaveis e desordens em outros sistemas. Este trabalho descreve a prevaléncia
de caes com afecgdes neurologicas encaminhados a um servigo de neurologia veterinaria com prescricao
prévia de corticosteroides. O estudo foi conduzido retrospectivamente a partir do atendimento de caes
no periodo de agosto de 2017 a abril de 2019. Ao todo 284 prontudrios foram avaliados. Destes, 194 (68%)
pacientes ja possuiam atendimento por outro veterinario, sendo que, 100 (52%) apresentavam prescricao
para o uso da medicacao. Apos o diagnostico, a dose foi suspensa em 28% dos casos, ajustada em 41% e
mantida em 31%. Os cdes com prescricao prévia de doses imunossupressoras foram os mais alterados,
sendo a medicacao ajustada ou suspensa em 71% e 21% dos casos, respectivamente. Conclui-se que a
terapéutica para afeccoes neuroldgicas ainda esta fortemente associada a administracao indiscriminada
de corticosteroides, sem uma correlacdo da dose com o efeito desejado.
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Introduction

Steroidal anti-inflammatory drugs, also known as corticosteroids, are commonly used in
veterinary medicine to treat neuropathies due to their anti-inflammatory, immunosuppressive and
analgesic efficacy (Platt et al,, 2005; Jeffery, 2014). In addition, corticosteroids provide protection
against free radicals (Olby, 1999), reduce intracranial pressure by decreasing the production of
cerebrospinal fluid (CSF), help maintain the integrity of the microvasculature (Platt et al., 2005)
and, one of the more important effects, is the reduction of the leukocyte expression and function,
which effects both the innate and acquired immunity (Behrend & Kemppainen, 1997).
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Corticosteroid use in neurology: how dogs are referrals to a neurology service?

Depending on the dose and duration of corticosteroid therapy, animals may experience side
effects, such asmyopathies, tendon and ligament laxity, weight gain, hyperglycemia and secondary
infections, which can mask and mimic the neurological signs (Jeffery, 2014). Recent studies
with dogs have shown that corticosteroid therapy alone can induce behavioral and cognitive
changes (Notari et al., 2015; Notari et al,, 2016). In addition, such changes can mask symptoms
and findings in complementary tests, as determining an inconclusive CSF cytology, for example,
thus making some diagnoses difficult (Platt et al., 2005; Jeffery, 2014). This study discusses the
use of corticosteroids for neurologic disorders prescribed by veterinarians for dogs that were
referred to the Veterinary Hospital of the Federal Rural University of Rio de Janeiro (UFRRJ).

Material and methods

This retrospective study evaluated the medical records of dogs with neurological dysfunctions
that had been referred to the Neurology Service at the Veterinary Hospital of UFRRJ, from
August 2017 to April 2019. The inclusion “Criteria” stated that the same team should treat and
monitor the animals under supervision of a professional who has 20 years of experience in the
specialty (AGA). The medical records of the dogs showed which animals had been referred to
the Neurology Service by clinicians and, of these, which had been prescribed corticosteroids.
The prescribed dosages were classified as anti-inflammatory (0.5-1.0 mg/kg/d) or immunosuppressive
(2.0-4.0mg/kg/d) (Boothe, 2011; Plumb, 2011). After the diagnosis (confirmed or presumptive) by
the Neurology Service a decision was made as to whether to suspend the medication, readjust
the dosage to anti-inflammatory or immunosuppressive doses or maintain it following the
recommendations found in the literature. The animals were also evaluated according to sex, age,
breed and grouped according to the etiology of the disease, using the VITAMIN-D acronym (Table 1)
(Dewey & Da Costa, 2016). The results were described and discussed using descriptive statistics.

Results

This study evaluated 284 medical records of dogs over the study period. The most prevalent
characteristics are shownin Table 2. The majority of the cases (68% -194/284) had been attended
by atleast one clinician and 52% (100/194) of these had been prescribed corticosteroids. Prednisone
and dexamethasone were the most commonly prescribed corticosteroids. Following clinical and
complementary examinations at the UFFRJ Veterinary Hospital, the previous diagnoses were
confirmed in 59% of the dogs (59/100) and were presumptive in 41% (41/100).

The corticosteroid doses previously prescribed (n=100) was suspended in 28 cases (28%),
adjusted in 41 (41%) and maintained in 31 (31%) of the animals (Figure 1A).

The protocols that were altered the most were for dogs that had been prescribed immunosuppressive
doses.In 71% of these cases, the dose was reduced to an anti-inflammatory effect and medication
was suspended in 21% of the cases (Figure 1B). These changes made in the prescriptions for
corticosteroid therapy, according to the etiology and diagnosis, are described in Table 3.

Table 1. Description of the VITAMIN-D acronym based on pathophysiologic mechanisms of neurologic diseases
in small animals (Dewey & Da Costa 2016).

ETIOLOGY EXAMPLES

\% Vascular CVD! (ischemic or hemorrhagic), FCEM?

I Inflammatory / infectious =~ MUQ?, Distemper, Discospondylitis

T Traumatic; toxic TBI*, Metronidazole toxicity

A Anomaly Hydrocephalus, Atlantoaxial instability
M Metabolic Hepatic encephalopathy

I Idiopathic Idiopathic epilepsy, Idiopathic vestibular disease

N Neoplastic Primary and secondary (metastatic) brain/spinal tumors
D Degenerative IVDD?, Degenerative myelopathy, Cognitive dysfunction

'Cerebrovascular disease; *Fibrocartilaginous embolic myelopathy; *Meningoencephalomyelitis of unknown origin; “Traumatic brain
injury; °Intervertebral disc disease.
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Table 2. Characteristics of 284 dogs with neurological signs referred to the UFRRJ Veterinary Hospital, from August 2017 to April 2019. Seropédica, RJ.

Age Total Males Females Smallbreeds' @ Mediumbreeds? Largebreeds®>  Mixed breed*
0-2yearsold 71 38 33 20 16 5 30
2-5years old 86 41 45 22 1 9 44
5-10years old 81 50 31 29 11 13 28
>10 years old 46 25 21 17 8 2 19

TOTAL 284 154 130 88 46 29 121

"breeds up to 10 kg; 2 breeds between 11 and 25 kg; 3 breeds over 26 kg; 4 crossbreed and mixed breed dogs. Source: Royal Canin, 2019.

Table 3. Characterization of the diagnoses, confirmed and presumptive, of dogs with neurologic diseases referred with a corticosteroid prescription (n =100)
to the Neurology Service at the Veterinary Hospital of UFRRJ, from August 2017 to April 2019. Seropédica, RJ.

Confirmed diagnoses Presumptive diagnosis
Etiology Total cases
Maintained Adjusted Suspended Maintained Adjusted Suspended
Vascular 3 0 0 1 0 2 0
Inflammatory / Infectious 26 1 7 7 5 4 2
Traumatic 21 2 9 8 0 1 1
Toxic 4 0 0 4 0 0 0
Anomaly 1 0 0 0 0 0 1
Metabolic 1 0 0 1 0 0 0
Idiopathic 2 0 0 1 0 1 0
Neoplastic 13 4 2 0 1 6 0
Degenerative 29 7 5 0 1 4 2
TOTAL 100 14 23 22 17 18 6
(A) Dogs with corticosteroid (B) Dogs with immunosuppressive
prescriptions doses
(n=100) $0% 1%
45%
41% 60%
0% pren
35% 20%
31% 5%
30% 28% o A
Maintained  Adjusted  Suspended
25%
(€) Dogs with anti-inflammatory
20% doses
15% 80%
60%
10%
40% = 31%
% 20% . :
0% 0% . & -
Maintained Adjusted Suspended Maintained  Adjusted  Suspended

Figure 1. Adjustments made to the steroidal therapy prescribed to dogs (n = 100) referred to the Neurology
Service at the Veterinary Hospital of UFRRJ, from August 2017 to April 2019. Seropédica, RJ.
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Discussion

The results of this study demonstrate that from the prospective of veterinary neurologists,
there is an indiscriminate use of corticosteroids by veterinarians for dogs with neurological
diseases. Although corticosteroids might, in theory, benefit animals for most neurological
disorders, in some cases there is still no consistent clinical evidence to support their use.
In neurologic trauma, the use remains controversial. In the physiology of traumatic brain injury
(TBI), for example, the neurological damage can worsen due to the effects of the secondary injury
(Sande & West 2010; Difazio & Fletcher 2013; Kuo et al,, 2018). Despite the established benefits of
corticosteroids in controlling the secondary injury (i.e., inhibiting lipid peroxidation) (Hanz et al.,
2014), some studies have shown that their administration can potentiate neuronal damage by
making neurons more vulnerable to metabolic insults and inhibiting the remyelination of injured
neurons (Payne et al,, 2003). The Corticosteroid Randomization After Significant Head Injury
(CRASH) study demonstrated that the use of high doses of methylprednisolone in humans
with severe TBI were associated with increased mortality, and did not show any clinical benefit
(Roberts et al,, 2004; Edwards et al., 2005); furthermore, steroidal therapy is not recommended
for humans with TBI (Hoshide et al,, 2016; Carney et al,, 2017). Since then, this information has
been extended to veterinary medicine. Nonetheless, there are still no clinical studies related to
the use of corticosteroids at anti-inflammatory doses for the treatment of TBI in dogs.

The results of this study have also demonstrated a tendency of clinicians to initiate therapy
with immunosuppressive doses. However, after the diagnosis these doses were adjusted in 71%
of cases and suspended in 21% (Figure 1B). In some inflammatory diseases due to infections
(i.e.bacterial, fungal), immunosuppression can cause extension of the lesion and disease progression;
however, the anti-inflammatory effects may reduce clinical signs by decreasing intracranial pressure
and tissue inflammation (Platt et al., 2005; Jeffery 2014). In contrast, in inflammatory diseases of
unknown and immune-mediated causes (ie, meningoencephalomyelitis of unknown origin) there
isa significant improvement in neurological signs with the administration of immunosuppressive
doses, and this is considered the initial therapy of choice (Higginbotham et al., 2007; Schatzberg,
2010; Coates & Jeffery, 2014; Cornelis et al.,, 2019; Vitale & Foss 2019). In cases of central nervous
system's tumors, corticosteroids can be used in an anti-inflammatory doses to control secondary
conditions of acquired hydrocephalus and peritumoral vasogenic edema (Koehler, 1995) as well as
reducing associated intracranial pressure (Ropper et al., 2014), thus minimizing the neurological
signs (Platt & Olby, 2012; Dewey & Da Costa, 2016).

There are cases where steroidal therapy is not indicated. In cerebrovascular diseases (ie, stroke
or hemorrhage), although corticosteroids are commonly administered they have no effect on
cytotoxic edema and they can alter the size of the lesion, which makes any beneficial use in
vascular diseases questionable (Garosi, 2005; Hillock et al., 2006; Boudreau, 2018).

Due to the retrospective nature of our study, the main limitation was to define whether
the prescription of corticosteroids, especially for those whose medication was adjusted or
discontinued, was harmful to the progression of their cases or not, as this information was not
available in the medical records.

Based on the results of this study, a precise diagnosis of the neurologic disease should be carried
out before any pharmacological therapy with corticosteroids is prescribed and if indicated, they
should be administered in an appropriate regimen.

Conclusion

Theseresults suggest thatin primary care practice the therapy recommended by veterinarians
for neurologic diseases is still strongly associated with the administration of corticosteroids.
This is often due to a lack of an accurate diagnosis and without correlating the dosage to the
desired effect. The corticosteroid therapy without proper diagnosis may be detrimental to the
prognosis of the dog.
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