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Clinical approach to a CNS inflammatory sterile disorder
THE MAIN QUESTIONS:

Infectious
1) Clinical presentation? Diseases

2) What do | need for the diagnosis!

3) How can be distinquished from other? : /:,
4) Can I treat it? ~7
Sterile é’/i\ 8-
inflammatory LA e é

disorders

Meningoencepha(lomye)litis

1) Clinical presentation?

CNSINFLAMMATORY LESION:
< Leucocytes infiltration in the nervous tissue
< Altered permeability of the blood-brain barrier (BBB)
< Diffusion through contiguity /blood stream

> Multifocal/diffuse lesions

CLINICAL SIGNSS: Acute/subacute ONSET;
Reflect the pathogenesis of the ‘ PROGRESSION of the signs
CNS. iﬂf;mmafoly lestons MULTIFOCAL signs

Clinical presentation
NEUROANATOMIC LOCALIZATION OF THE LESION: MULTIFOCAL

Progressive signs affecting more than one region >
% contemporaty presence of signs affecting:

...exceptions
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Meningoencepha(lomye)litis
2) Whatdo I need for the diagnosis?

BLOOD WORK SEROLOGY and PCR
« Cell Blood Count? « Serology or PCR?
« Biochemial profile? * Fromwhich material?
+ When?
CSFEXAM DIAGNOSTIC IMAGING
. Cells
* Proteins * XRayst
« Other + Computed Tomography?
* Magnetic Resonance Imaging?
m Cerebrospinal fluid examination w 2
r:'u\' T |
1. PHYSICAL Colour ,L
ANALYSIS Turbidity S
2. BIOCHEMICAL Protel B0mg/4L (Occipital) ‘4¢5I’n9/d]—“umbos1cn]7
roteins
ANALYSIS INCREASED due to BBB damage
3. CYTOLOGICAL Cells; Number NORMAL:<5¢cells/uL
% Cells: Type
ANALYSIS el iyp PLEOCYTOSIS > 5 cells/pL
Cerebrospinal fluid examination
NORMAL: < 5 cells/uL. €= PLEOCYTOSIS > 5 cells/pL
Cytological analysis
b 4
e . “ e |
. -," i ,‘ (1] A
fli=s o> e ES o
QUANTITATIVE QUALITATIVE:
- MILD =50 cells/uL - MONONUCLEAR
- MODERATE ¢=200 cells/uL - POLIMORPHONUCLEAR
. neutrofilic / eosinophilic
SEVERE 5200 cells/ul. — MIXED
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CYTOLOGICAL ANALYSIS: PLEOCITOSIS

Mononuclear Polymorphonuclear Mixed

Viral infections, Bacterial infections, Fungal 3nd protozoal infections,
Lymphoma SRMA Meningoencephalitides of unknown Otigin

Magnetic Resonance Imaging

* Much more sensitive than CT1!!
+ Multifocal hyperintense lesions in T2W sequences

* Less frequently, focal or diffuse lesions

* Variable (from marked to none) contrast enhancement
* Sometimes negative MRI

+ ASPECIFIC RESULTS!!!

+ > Always associate CSF exam
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Meningoencephalitides
of Unknown Etiology (MUE)
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Noninfectious Inflammatory CNS disease
“MUE (MUO)” s

v NECROTIZING ENCEPHALITIDES Q/
" e i (=
v LNE(NecroﬂzI/;gl.eucoencepIn/lﬂy} __x

v Granul .

Ol ot yelitis (GME)

v Fosinophilic Meningoencephalitis Farspactives or "Mom s
V' SRMA (Steroid-responsive Meningitis Artetitis)

of Unknown Ori

13
MUE: general concepts
“MENINGOENCEPHALITIS OF UNKNOWN ETIOLOGY (MUE)":
Umbrelly term encompassing mostof the “stevile” inflammatory disorders
without neuropatologic confirmation
ONSET: tipiallyacute
COURSE: progressive, sometimes very aggressive
LOCALIZATION:  usually multifocal
CLINICAL PRESENTATION:
highly variable in term of severity
sometimes “focal” signs
RESPONSE TO TREATMENT:
highly variable
14

MUE - Etiopathogenetic hypotheses (2014)

e 2

MUO has long been assumed to have an i and genetic i
In general, major factors that contribute to the development of autoimmunity are genetic
susceptibility and environmental factors (eg, infections, tissue injury).

Nevertheless, a trigger factor is assumed to initiate signs of disease in each specific dog
at a specific time.

Suspected agents include envi ori i igenic triggers that might activate
autoreactive cells in the CNS, although no such agent has yet been incriminated in the
development of MUO.

15
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“Benny’, Mixbreed, F, 4y

« Since one month obtundatjon,
disappetence, gait abnormalities
on 4 limbs, episodes of neck rigidity
with yelping and tremors

« treated with NSAIDs
without improvement

« suspected cervical disk herniation

“Chicco”
Mixbreed M,3y, 4,5 kg - NRN 2984

MUVE: diagnostic work-up

CLINICAL PRESENTATION:
“Specific* Signalment (breed and age €= notalways!),
Acuteonsetand progressive course,
Multifocal signs

v/ CBC and biochemical profle (indl. c-reactive protein)
v’ Advanced Diagnostic imaging

MRI>CT
v Cerebrospinal fluid examination

v'PCR and/or serology for infectious diseases
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“Benny”, Mixbreed, F, 4y

Diagnosis: Meningoencephalomyelitis of Unknown Etiology
(suspected GME)

“Chicco”
Mixbreed M,3y, 4,5 kg - NRN 2984

TIW+mdc

“Chicco” 4 7 7|
Mixbreed M3y, 4,5 kg - NRN 2984 B
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GME: Granulomatous
Meningoencephalomyelitis

GME - history rIve )

= 1962: described for the firsttime as * reticulosis

= 1972 new classification of the “reticuloses”:
* neoplastic (monomotphicleukocytes)
« inflammatory (mixed istiocytes, leucocytes and plasmacells)
* microgliomatosis

=~ 1980: further (and definitive) re-classification:
+ neoplasticc > B-cell lymphoma or istiocytoma
« inflammatory > GME

23

GME: Clinical Presentation

ONGSET: acute
COURSE: progressive
LOCALIZATION: multifocal (forebrain, brain stem, spinal cord)

SIGNALMENT

v female
v toy e tertier breeds
v onset (median age): 4.5 y (6 -144m; peak 4-8y)

CLINICAL and NEVROPATHOLOGIC FORMS
* Disseminated
* Focal
* Ocular

24
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GME - neuropathology

GME: Clinical Presentation

DISSEMINATED FORM

v mainly vestibulo/cerebellar/spinal cord signs CAtaxiz and paresis)
v caudarbrain stem involvement

v epileptic seizures
v cervical/spinal pain

FOCALFORM

v focal subacute/chronicsigns
v > dependent upon the localization
v similarto neoplasia!ll

OCULAR FORM

v Acute visual and pupillary signs € Diff: ocular disorders
v Oedema of the optic disc
v may evolve In the disseminated form

26

GME: Diagnosis
< Signalement

o tay and terrier, female,
o mean age: 55 months

< Clinical Signs
ovariable according to affected area and severity > mainly BRAIN STEM/SPINAL CORD
o passible forebrain and oculsr localization

¢ Advanced Diagnostic Imaging
o MRI: hyperintensity multiple in T2W and FLAIR 2 mainly White Matter
vatizble contrastenbancement (+++)

o TC: focal ordisseminated post -contrastlesions (- - -) r
 Cerebrospinal fluid examination . 3

o mixed pleocytosis (Imononudieat] and increzsed proteins) .

o marked pleocytosis compared to NE o ;?
*Neuropathology kz A

27
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MUE Guspected focal GME)

TIW+mdc

dr, Massimo BARONI, Monsuramana Terme

GME: CSF examination

NME, NLE: Necrotizing
(Meningo)Encephalitides (NVE)
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Necrotizing Menhingoencephalitis (NME)/
Necrotizing leukoencephalitis (NLE)

= “PUG Encephalitis”; ’3
= "Yorkshite Encephalitis”

. e,\’\e
Described with overlapping clinical and patholo~* J(_\(\Og
pug, Maltese, Chihuahun, orkshire Terer, pel— 430 L\
Miniature Pinscher (PUG encephaltfi=*" €

’Ame S ?.\5 GN\4IVIS (NI;/TE) ’
Yorkshire Terrier, Jap. $pitz,\ NE S Ok\\esej,ﬂ.nls) > Necrotizing
Leukoencephalitis (NM# \mr?

¥

antemortem:
“NECROTIZING ENCEPHALITIDES” (NE)

\ds including :

31

NE: Clinical Presentation -1

ONSET: 3cute / peracute
COURSE: progressive, sometimes very aggressive and devastating

LOCALIZATION: multifocal intracranial
MEAN AGE AT THE ONSET
NME: 29 months (6 -84)
NLE: 54 months (4 ~120)
CLINICAL FORMS (rormally moresevere compared GME)
NME: mainly forebrain signs
NLE: forebrainand caudal brain stem signs

32

NE: Clinical Presentation - 2
Mainly FOREBRAIN SIGNS

severe progtessive signs:
« Seizutes (often as cluster) .
« Obtundation; disorientation e B
* Compulsive circlin

-Proprroc?;ﬁvedeéﬁs s Possible LM LB

« Visual deficits DEATH SR

mainly NLE:
« vestibulo-cerebellar signs

+ ataxia and paresis ‘ Possible permanent
- cranial nerves deficits neurologic dysfunction

33
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“Oliver’, PUG M, 18m; NME

“Oliver’, PUG M, 18m; NME

“Baby” Yorkshite M, 5y; MUE Guspected NLLE)
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NME/NLE: Diagnosis

< Signalement
breed': Pug, Maltese, WHIWT, Yorkshire, Pekingese,

Boston Tertier, Japanese Spitzand Minlature Pinscher
age: NME : youger dogs compared to NLE
¢ Clinical signs.

° dp b affetcting the forebrain
© Magnetic Resonance Imaging (MRI)

o distrbution pattern; hypetintensfty 12 e FLAIR

o vatlable contrast enhancement
o chronicNLE : cisticareas

© Cerebrospinal fluid examination e
o pleocytosis - less marked than in GME

¢ Neuropathology :

Necrotizing Meningoencephalitis (NE)

Necrotizing Meningoencephalitis (NE)
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Treatment and prognosis

MUE: Prognosis

+ GME: in the past poor prognosis:
focal form: median 114 days
disseminated form: median 8 days!!!
Old Study (1998) limited to post-mortem confirmed cases
(selection of most severe cases)

* NME/NLE: no studies > empirically considered worst than GME

* MUE: most of dogs that die, dies within 1-3 months
+2010 metanalysis data study — median sutvival time:

> combinedtherapy  240-590days
> prednisonealone  28-357 days -

the new treatment protocols
havessignificantly increased
the survival time

41

Protocols
Keyword: IMMUNOSUPPRESSION!!!

v high variability of the response to treatment
v often persistency of neurologicsigns
v relapses are quite common and sometimes aggressivel

Glucocorticoids:
Avoid most powetful corticosteroids

- USE Predniso(lo)n!

Preventive and symptomatic treatment:
Gastroprotective and antiepileptic drugs

42
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MUE: associated treatment

Cytosine Arabinoside:
50 mg/m2 SC every 12 hours for 2consecutive days,
repeated every 3 weeks for 4 cycles;
then 4 cycles every 4 weeks - till interval is increased to 6 weeks, indefinitely.

Cyclosporine
3-15 mg/KG PO BID , achieve serum levels between 200 and 400 ng/mL and
continue indefinitely.

Procatbazine
25-50 mg/m2 PO SID indefinitely.

Lomustine
6mg/m2 every 6 weeks.

Mofetil mycophenolate
20mg/KG PO BID; after one month 10me/kg BID.

43
(Coatese Jeffery, 2014; De Risio e Platt, 2014)
Predniso(lo)n:
1mg kg/SID > till the results of infectious diseases tests € i diately!!!
2mg/kgBID  for2-4 days
1mg/kgBID  for 4 weeks
0,5 mg/kgBID for 4/8 weeks
0,5 mg/kgSID for 4/8 weeks
0,5 mg/kg every other day for 8/16 settimane
0,25 mg/kgevery otherday indefinitely
Cytosin Arabinoside:
50 mg/m? SCevery 12 h for 2 days, every 3 weeks(3/4 volte)
THEN : every 4 weeks for 3 times
every 5 weeks for 3 times
every 6 weeks indefinitely
44

MUE: =

Frome e S5aqe

v Inflammatory non-infectious CNS diseases in the dog are frequent and potentially
life-threating

v Distinguished on neuropathologic basis as GME; NME; NLE

v Due to immune-mediated mechanisms

v Highly vaiable In terms of SEVERITY of the clinical signs

v Possible genetic predisposition and role of environmental and pathogen triggers

v Signalement : breed and age

v NE clinical presentation: mainly forebrain (mote severe)

v GME clinical presentation : brain stem and spinal cord

v Diagnostic Work-up: CSF exam and brain/SC MRI

45
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MUVE: tregtment *:\7;

v Treatment: immunesuppressive - Iong period Frame. meS5age

~ glucocorticoids
~ immunesuppressive drugds
+Usually there is very good initial response to glucocorticoids
«if’s very [mportantto start soon immunosuppressive dosages and ..
to decrease dosages too early: RELAPSES!!!
« RELAPSES usually appear when prednisone is tapered under the dosage
of 1 mg/kg per day
« It's important to propose very early a combined immunosuppressive treatment
« Cytarabin is the most commonly used «second-line» drug :
*Relapses have to be treated soon, usually restarting from
the beginning the treatment PROTOCOL
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