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Longitudinal evolution of white matter
damage in Parkinson’s disease
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Institute of Experimental Neurology, Division of Neuroscience,
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Medicine, University of Belgrade, Belgrade, Serbia.

Background and objective: No strong MRI biomarkers
were identified to define the Parkinson’s Disease (PD) pro-
gression. We aimed to investigate the longitudinal evolution
of cerebral white matter (WM) micro- and macrostructural
damage and its relationship with clinical picture.

Methods: 154 PD patients and 114 healthy control (HC)
subjects underwent clinical assessment, cognitive evalua-
tion and MRI scan (including T2-weighted and diffusion
tensor [DT] MRI sequences) once a year over a follow-up
of 48 months. White matter lesions (WML) were identi-
fied on T2-weighted scans and the total WML volume was
calculated and excluded to define normal appearing white
matter (NAWM). Applying tract-based spatial statistics,
mean fractional anisotropy (FA), mean (MD), axial (axD)
and radial (radD) diffusivity values of the total WM and
NAWM skeleton were extracted. Regression and partial cor-
relation models between MRI and clinical/cognitive data
were performed, corrected for age, sex, years of education
and disease duration.

Results: MMSE, UPDRS-III, UPDRS-total score and DTI
metrics varied significantly longitudinally, both in WM than
NAWM. DTI metrics differed significantly between total
and NAWM (p < 0.001). The same metrics differed signif-
icantly also between PD and HC (p<0.001), while WML
burden did not. Longitudinal evolution of WML values
significantly correlated with UPDRS-III and UPDRS total
score, while MD, raD and axD of both WM and NAWM
significantly correlated with the presence of visuospatial
deficit and with tremor items of UPDRS-III.

Conclusions: Our study showed that the NAWM presents
a global microstructural damage in PD that is associated to
deficit in the visuospatial functions. The WML burden is not
significantly higher in PD compared to HC, even though it
is associated to motor impairment. The DT-MRI and the
WML evaluation might provide a biomarker of disease
prognosis and progression.

Funding: Ministry of Education and Science Republic of
Serbia (Grant #175090).
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Introduction: Hereditary transthyretin-mediated (hATTR)
amyloidosis is a progressive, life-threatening disease; most
patients develop a mixed phenotype including polyneurop-
athy and cardiomyopathy.

Patisiran’s safety/efficacy have been demonstrated in Phase
2 and 3 studies in patients with hATTR amyloidosis with
polyneuropathy. Interim 24-month efficacy/safety analyses
of the ongoing Global openlabel extension (OLE) study are
described.

Methods: Multicentre, international, safety and efficacy
study (NCT02510261) in eligible patients who completed
parent studies, including patients in the Phase 3 APOLLO
randomized to placebo (APOLLO/placebo, n=49) or pati-
siran (APOLLO/patisiran, n=137) over 18 months and pa-
tients in the Phase 2 OLE (n=25) receiving patisiran over
24 months.

Results: 178/211 patients had >24 months of exposure as
of 07/10/2019. Safety profile remained consistent with pre-
vious studies. After 24 months of additional patisiran treat-
ment in the Global OLE, durable improvement was seen
for modified Neuropathy Impairment Score+7 (mNIS+7)
(mean change [SEM]) in APOLLO/patisiran (-4.9 [2.1]) and
Phase 2 OLE (-5.9 [2.1]) groups compared to parent study
baselines. Norfolk quality of life-diabetic neuropathy (QOL-
DN) continued to show durable improvement in APOLLO/
patisiran patients (-2.4 [2.4]) following additional 24-month
treatment. APOLLO/placebo patients experienced halting
of disease progression and QOL improvement compared
to Global OLE baseline after 24 months of patisiran in the
OLE (mNIS+7: +0.1 [3.3], Norfolk QOL-DN: -4.1 [3.3]),

© 2020 EAN



although they had progressed relative to APOLLO baseline
(mNIS+7: +26.3 [5.0], Norfolk QOL-DN: +15.8 [4.5]) giv-
en the progression while on placebo.

Conclusion: Patients with long-term exposure to patisiran
continue to demonstrate durability of efficacy and patisiran
demonstrates a positive benefit:risk profile. Topic: Neuro-
logical manifestations of systemic diseases
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Introduction: To evaluate the neurocognitive profile and
its relation with Alal6ValMnSOD (manganese-dependent
superoxide dismutase) polymorphism in the epilepsy, and if
these clinical parameters are linked to inflammatory markers.
Methods: Epileptic patients (n=31) and healthy subjects
(n=42) were recruited to participate in this study. Neu-
ropsychological evaluation was performed in both groups
through a battery of cognitive tests. Inflammatory mark-
ers, apoptotic factors, and DNA damage were measured in
blood samples.

Results: Statistical analyses showed the association Mn-
SOD Alal6Val polymorphism with cognitive impairment,
including praxes, perception, attention, language, executive
functions, long-term semantic memory, short-term visual
memory, and total memory in epilepsy patients with VV
(valine homozygous) genotype compared to the control
group. Compared to the controls and epilepsy patients with
AA (alanine homozygous) and AV (alanine-valine) genotype,
epilepsy patients with VV genotype exhibited higher levels
of TNF-alfa, IL-1 beta, IL-6 as well as higher activation of
caspases 1 and 3 (CASP -1 and -3), and DNA damage. Our
findings also showed higher SOD and acetylcholinesterase
(AChE) activities in epilepsy patients with VV genotype.
Conclusion: This study supports the evidence of a distinct
neuropsychological profile in epileptic patients, mainly with
VV genotype. Furthermore, our findings suggest that inflam-
matory pathway may be associated with genetic polymor-
phism and cognitive dysfunction in epilepsy patients.

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1268-1307
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Figure 2: Relation of Alal6ValMnSOD polymorphism with, IL-1 beta
(A), IL-6 (B), TNF-alfa (C), CASP-1 (D), CASP-3 (E), AChE activ-
ity (F), Picogreen (G), and SOD activity (H). Statistical analysis was
significant if *p<0.05 when VV and AA+AV epilepsy groups were
compared to respective control group and #p<0.05 when VV epilepsy
group was compared to AA+ AV epilepsy group.

Table 1. Characteristics of epilepsy of control groups

AATAV WV AATAV WV AAYAV WV AAYAV WV CHARACTERISTICS EPILEPSY CONTROL x> P
(n=31) (n=42)
Figure 1: Relation of Alal6ValMnSOD polymorphism with Long- Sex (%)
Term Semantic Memory (A), Short-Term Visual Memory (B), Total o o
Memory (C), Perception (D), Praxis (E), Oral Language (F), Written Male 15 (48.4%) 22 (52.4%) 0.1 073
Language (G), Total Language (H), Executive Functions (I), and At- Female 16 (51.6%) 20 (47.6%)

tention (J). Statistical analysis was significant if *p<0.05 when epilepsy
group was compared to respective control group. Statistical analysis
was significant if *p<0.05 when VV and AA+AV epilepsy groups were
compared to respective control group and #p<0.05 when VV epilepsy
group was compared to AA+ AV epilepsy group.

Mean age (Years)

Male 32.1 211 1.44 022
Female 31.2 32.2
Mean of crisis (min) 6.1 0

AEDs use (%)

None kind 0 42 (100%)
One kind 12 (38.7%) 0
>Two kinds 19 (61.3%) 0

AED= Antiepileptic drug. Data are expressed as percentage.
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Viral encephalitis in Brazil: hospitalization
and mortality in 2019
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Background and aims: Encephalitis is an inflammation of
the brain parenchyma. Viruses are the most common agents
associated with acute encephalitis. The most important
agents worldwide are the herpes viruses and arboviruses,
being the same in Brazil.

Methods: The data were obtained from the Hospital Infor-
mation System of the Unified Health System. The evalu-
ated information includes the number of hospitalizations
and deaths - by age group and gender - as a result of viral
encephalitis in Brazil, in 2019.

Results: There were 18,894 hospitalizations in Brazil in
2019 due to viral encephalitis. Regarding gender, females
had 9,875 (52,26%) hospitalizations and males 9,019
(47,73%). About the age group, the highest prevalence of
this pathology was in individuals between 0 and 4 years
old, with 4,665 (26,4%) hospitalizations. In contrast, the
elderly over 80 years old had only 142 hospitalizations
(0,75%). There were 324 deaths due to viral encephalitis in
2019, 152 (46,9%) of whom were female and 172 (53,08%)
were male. Regarding the age group, the highest number of
deaths was found between 0 and 4 years, with a number of
190 (58,64%). In comparison, the lowest number of deaths
were observed in individuals between 15 and 19 years, who
had 4 (1,23%) deaths in the 2019.

Conclusion: Viral encephalitis still being a pathology with
high incidence in the brazilian territory, presenting worse
morbidity and mortality in the child age group.
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Pegzilarginase for the Treatment of Argin-
ase 1 Deficiency (ARG1-D)
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Background: Arginase 1 deficiency (ARG1-D) is a debili-
tating, progressive, inherited, metabolic disease associated
with the accumulation of arginine and metabolites. ARG1-D
typically manifests in early childhood with progressive spas-
tic diplegia, developmental delay, intellectual disability, and
seizures, in addition to hyperammonaemia, which may not
be prominent, leading to delays in diagnosis. Current treat-
ment (severe protein restriction, amino acid supplements
and ammonia scavengers) does not adequately control argi-
nine (target<200 pM) or the progression of symptoms in the
majority of patients, often leading to early mortality
Methods: Pegzilarginase is a cobalt substituted, pegylat-
ed human recombinant arginase 1 enzyme therapy. Here,
we report the safety and efficacy of pegzilarginase in the
treatment of 13 adult and paediatric ARG1-D patients who
reached at least 56 weeks of follow-up in a Phase 1/2 study.
Results: Baseline median plasma Arginine (pARG) was
390 uM (normal range 40-115 uM). pARG reduction was
significant with median levels of 112uM during follow up
with 8/13 patients in the normal range. Clinically there were
improvements in 6O MWT (mean change 46m) and in meas-
ures of neuromuscular function (GMFM-D and E). The
most common treatment related SAEs were hypersensitiv-
ity, which was manageable and decreased over time, and
hyperammonaemia, which is a known feature of ARG1-D.
Conclusions: Pegzilarginase was effective in lowering
PARG levels with an accompanying clinical response in
patients with ARG1-D, with sustained effects seen after 1
year of therapy. These improvements occurred on a back-
ground of standard treatment and suggest that significant
benefit could be gained from the addition of pegzilarginase.

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1268-1307
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LB16 Conclusion: Collectively, our data indicates the role of

o . Modafinil in the attenuation of oxidative stress parameters,
Modafinil effects on long-term brain as well as the alteration of BDNF and an improvement in
dysfunction in sepsis memory impairment in rats 10 days after induction of sepsis.
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*Address correspondence to this author at the Laboratory
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Introduction: Modafinil (MD) is a psychostimulant drug
indicated for the management of sleep disorders that cause
excessive sleepiness. MD is also used off-label as an ad-
junctive treatment for neuropsychiatric disorders due to its
positive effect in cognitive and executive function. The ob-
jective of this study was to evaluate the effect of MD in the
memory impairment and neurochemical parameters of rats
submitted to sepsis by cecal ligation and perforation (CLP).
Methods: Male Wistar rats (250-350g) were submitted
to CLP, or sham as control, and divided into the groups
sham+water, sham+MD (300mg/kg), CLP+water and
CLP+MD (300mg/kg). Ten days after administration of MD
and CLP, the rats were submitted to passive avoidance test
before being sacrificed.

Results: The nitrite and nitrate (N/N) concentration, mye-
loperoxidase (MPO) and catalase (CAT) activity, lipid and
protein oxidative damage, and brainderived neurotrophic
factor (BDNF) levels were measured in their prefrontal
cortex and hippocampus. Results revealed decreased N/N
concentration and MPO activity in the prefrontal cortex of
rats submitted to CLP and MD, as well as reduced lipid
and protein oxidative damage in hippocampus, which was
accompanied by increased CAT activity and BDNF levels.
The behavioral test, was verified an increase of the latency
time in the groups sham+water and CLP+MD.

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1268-1307
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diagnostic patients with meningitis asso-
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Presenter: Carlos Victor Chaves de Lima

Introduction: In the last ten years, despite the reduction
in meningitis cases observed in Brazil, the state of Ceara
showed an increase of 70,12%. The situation is worrisome
considering the clinical repercussions that the disease brings.
In this manner, the current study has the objective to link the
data with social, economical, and ethical/racial factors.
Methods: This work is a descriptive epidemiological study,
carried out from the analysis of data from Sistema de Infor-
magdo de Agravos e Notificagdo (SINAN), in Brazil Health
Ministry, and from the Boletim Epidemiologico da Menin-
gite, from State of Ceara Health Department. The data was
tabulated in Excel and analyzed using descriptive statistics.
Results: From 2010 to 2019 there was non-linear increase
of 100,80% of meningitis cases among browns, while there
was a 34,78% reduction among whites. In addition, there
was a 133,33% increase among individuals with no mid-
dle school degree from 5th and 8th grades, and a 50% in-
crease among those with incomplete High School degree. In
the same period, the number of male patients represented
61,755% against 38,218% of female patients.

Conclusion: The discussion raised here is evidence that the
epidemiological profile in Ceara is male, brown and poor-
ly educated. In this manner, mitigating public policies are
pressing considering the social reality, as well as a more
action in social economical matters regarding this scenario.
Therefore, more studies are needed to achieve more con-
crete conclusions.
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Pembrolizumab for progressive multifocal
leukoencephalopathy in a patient with
myelodysplasia and graft-versus-host
disease
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Introduction: Progressive multifocal leukoencephalopathy
(PML) is an opportunistic infection of the central nervous
system caused by the John Cunningham virus (JCV). Re-
cently, there has been interest in pembrolizumab for the
treatment of PML.!? A 52-year-old male with a history of
myelodysplasia and graft-versus-host-disease (GVHD) was
diagnosed with PML. Treatment with pembrolizumab was
tried despite concerns of exacerbating his GVHD or causing
immune-related adverse events.’

Methods: The patient was taking mycophenolate mofetil
(MM) and prednisone for GVHD. MM was discontinued.
Prednisone was continued due to adrenal insufficiency. He
received pembrolizumab 2 mg/kg intravenously. Serial ex-
ams, lumbar punctures (LPs), and magnetic resonance im-
aging (MRI) were performed. Although he was scheduled
for three doses of pembrolizumab at four week intervals, the
patient was palliated after the first dose.

Results: After one dose of pembrolizumab, he declined
neurologically. His modified Rankin score increased from
2 to 5 over four weeks. MRI revealed progressive white
matter lesions. LPs revealed persistent positive cerebro-
spinal fluid (CSF) JCV polymerase chain reaction (PCR).
Serial quantitative CSF JCV PCR was not obtained due to
issues with sample processing. His GVHD remained stable
despite cessation of MM and administration of one dose of
pembrolizumab.

Conclusion: Pembrolizumab was not helpful in treating this
patient’s PML, but it also did not exacerbate his GVHD.
Given that he only received a single dose of pembrolizum-
ab, our interpretation of this is limited. Appropriate caution
should be taken in patients with complex immune profiles,
as the risks and benefits of pembrolizumab to treat PML
remain uncertain.

!Cortese I, Muranski P Enose-Akahata Y, et al.
Pembrolizumab Treatment for Progressive Multifocal
Leukoencephalopathy. N Engl J Med 2019, 380(17):
1597-1605. ’Rauer S, Marks R, Urbach H, et al. Treatment

of Progressive Multifocal Leukoencephalopathy with
Pembrolizumab. N Engl J Med 2019; 380(17). *Abdel-

Wahab N, Shah M, Lopez-Olivo MA, et al. Use of Immune
Checkpoint Inhibitors in the Treatment of Patients with
Cancer and Preexisting Autoimmune Disease: A Systematic
Review. Ann Intern Med 2018, 168(2): 121-130.
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Figure 1. Serial neuroimaging done on presentation and following
treatment with pembrolizumab, showing radiographic progression
correlating with clinical deterioration.

A) Axial CT head with contrast done on presentation revealed hypoat-
tenuation throughout the white matter of the right temporal, frontal,
and parietal lobes. The cortex was spared. There was mild mass
effect, with approximately 4 mm of midline shift to the left. There
was no enhancement.

B) Initial axial T2 FLAIR MRI of the brain showed confluent T2 hyper-
intensity throughout the white matter of the right temporal, frontal,
and parietal lobes. There was mild edema and mass effect, with
3.5 mm of midline shift. There were no areas of gadolinium en-
hancement (not shown).

C) Repeat axial T2 FLAIR MRI done 10 days after pembrolizumab was
limited by movement artifact. However, it clearly revealed interval
increase in non-enhancing, confluent right temporal, frontal, and
parietal white matter T2 hyperintensity. Involvement of the right
basal ganglia and precentral gyrus increased, and there was new
involvement of the right caudate head, right thalamus, and right
cerebral peduncle. There was a leading edge of restricted diffusion,
but no pathological enhancement (not shown).

D) Final axial T2 FLAIR MRI done 17 days after pembrolizumab
showed ongoing progression in the same areas as prior, with stable
mass effect and midline shift.
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NLRP3 inflammasome contributes to
microglial activation and cognitive impair-
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Introduction: Sepsis survivors present acute and long-term
cognitive impairment and the pathophysiology of neuro-
logical dysfunction in sepsis involves microglial activation.
Recently, the involvement of cytosolic receptors capable of
forming protein complexes called inflammasomes have been
demonstrated to perpetuate neuroinflammation. Thus, we in-
vestigated the involvement of the NLRP3 inflammasome ac-
tivation on early and late brain changes in experimental sepsis.
Methods: Two-month-old male Wistar rats were submitted
to the sepsis model by cecal ligation and perforation (CLP
group) or laparotomy only (sham group). Immediately after
surgery the animals received saline or NLRP3 inflammasome
formation inhibitor (MCC950, 140 ng/kg) intracerebroven-
tricularly. Prefrontal cortex and hippocampus were isolated
for cytokine analysis, microglial and astrocyte activation,
oxidative stress measurements, nitric oxide formation, and
mitochondrial respiratory chain activity at 24 h after CLP.
A subset of animals was followed for 10 days for survival
assessment, and then behavioral tests were performed.
Results: The administration of MCC950 prevented the el-
evation of IL-1B, TNF-a, IL-6 and IL-10 cytokine levels
in the hippocampus. NLRP3 receptor levels increased in
the prefrontal cortex and hippocampus at 24 h after sep-
sis, associated with microglial, but not astrocyte, activation.
MCC950 prevented oxidative damage to lipids and proteins
as well as preserved the activity of the enzyme SOD in the
hippocampus. Mitochondrial respiratory chain activity pre-
sented variations in both structures studied.

Conclusion: MCC950 reduced microglial activation, de-
creasing acute biochemical and behavioral damage and in-
creased survival after experimental sepsis.

© 2020 European Journal of Neurology, 27 (Suppl. 1), 1268-1307
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Introduction: Although a sleep-wake consolidation reduc-
tion might occur among the elderly, its quality should not
necessarily worsen. The Pittsburgh Sleep Quality Index
(PSQI) evaluates sleep quality during one-month. It con-
sists of questions answered by the person evaluated and
their roommate. The Morningness-Eveningness Question-
naire (MEQ), available as a circadian phase test based on
the respondent‘s responses, characterized as ,,morning* or
»afternoon® types. This study aims to compare sleep quality
and circadian rthythm phase preferences from elderly people
residing in a Long-Stay Care Facility (LCSF) to those who
do not.

Methodology: This is a cross-sectional, observational study,
conducted between july/2018 and july/2019 in Fortaleza,
Brazil, with 189 elderly people living in a LSCF or not.
Both PSQI and MEQ were applied.

Results: The data obtained from the PSQI application in 88
institutionalised elderly people revealed that 36 had good
sleep quality, 37 reported poor quality and 15 referred some
sleep disorder. Among 101 non-institutionalised seniors, 35
presented good sleep, 43 had poor quality and 22 showed
sleep disorder.The MEQ results from 101 non-institutional-
ised people evaluated indicates that 83 classified as morning
types, whereas the rest of them matched to an intermediate
level. Results from those in LSCF varied among intermedi-
ate, moderately and definitely morning types. None of the
seniors assessed had been classified as “evening types”.
Conclusion: After the application of questionnaires, all sen-
iors were classified as “morning types”, as well as non-insti-
tutionalised seniors reported poorer sleep quality than those
in LSCF.
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Objective: To investigate the incidence of hyper CKemia
in patients with neuromyelitis optica spectrum disorders
(NMOSD) and the clinical characteristics of these patients.
Method: A series of 439 NMOSD patients were retrospec-
tively observed and followed. Records of patients with hy-
perCKemia were analyzed.

Results: 19 patients had elevated CK levels, absolutely
occurred in the acute phase of the disease. No CK eleva-
tion was observed in positive MOG antibody patients or
negative AQP4 antibody patients. All the 19 patients were
positive for AQP4 antibodies. 4/19 cases showed classic
NMO manifestations, 4/19 cases showed optic neuritis only,
3/19 cases showed myelitis only, area postrema syndrome
was present in 8/19 cases. CK levels were reduced to the
normal range after treated with tapering methylpredniso-
lone. 18/439 patients were conducted muscle MRI, 4 pa-
tients presented with myositis changes, and all of them were
positive for AQP4.

Conclusions: Muscle involvement can only be seen in
seropositive AQP4 NMOSD patients and mostly occured
in the acute phase of the disease. The MRI findings were
mainly described as inflammatory changes, which did not
consistent with CK levels or clinical symptoms. The ictus
treatment of large dose methylprednisolone can reduce CK
levels to normal. Tran