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Abstract

Background: Creutzfeldt-Jakob disease (CJD) is a rare fatal neurodegenerative disorder pre-
senting with rapid cognitive decline and additional signs. The clinical characteristics of an in-
creasing number of sporadic CJD (sCJD) patients admitted to the Ljubljana University Medical
Centre are presented as well as the incidence of sCJD in Slovenia in 2015 compared to previ-
ous years. Methods: We investigated patients presenting with rapidly progressive dementia
and at least one additional sign. The diagnosis was made based on clinical diagnostic criteria
and an autopsy was performed in all cases. Data on definite sCJD cases in Slovenia since 1999
were obtained and its incidence was calculated. Results: Eight patients with definite sCJD died
in 2015 in Slovenia (incidence: 3.89 cases per million). The long-term incidence 1999 was 1.67
per million. Conclusions: The incidence of sCJD was considerably higher in 2015. It reflects
fluctuations in sporadic cases of this rare disease. The rising trend might indicate a previous

underestimation and better recognition of the disease. © 2018 The Author(s)
Published by S. Karger AG, Basel
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Introduction

Creutzfeldt-Jakob disease (C]D) is afatal neurodegenerative disease caused by amisfolded
cellular protein named prion protein or PrP5¢ [1]. There are four subtypes of CJD: famil-
ial, iatrogenic, variant, and sporadic (sCJD) [2], the last being most common (85% of CJD
cases) [3].

The classic presentation of sCJD is a rapidly progressive dementia with ataxia, extra-
pyramidal signs, behavioural problems, and myoclonus in the advanced stage [4]. Cognitive
decline is the most common initial presentation (in 35% of patients). The first symptom can
also be cerebellar dysfunction and behavioural or constitutional symptoms in approximately
17.5%, respectively. Motor, sensory, and visual functions are rarely affected in the early stage
[5]- Myoclonus usually appears late, and akinetic mutism is the usual presentation of advanced
disease.

The first presentation may mimic several other well-defined neurological syndromes [4].
There are cases presenting as isolated aphasia, catatonia, muscle atrophy, and fasciculations
or with acute/subacute unilateral symptoms mimicking stroke, etc. [6-9].

Its definite diagnosis, proof of the presence of PrP5¢ in the brain, is based on microscopic
examination of brain tissue applying anti-PrP antibodies and immunohistochemistry [10].
Antemortem diagnosis is based on clinical criteria [11-13]; according to the European
MRI-C]D criteria, possible CJD is diagnosed if a patient has had progressive dementia lasting
less than 2 years and at least one of the following symptoms/signs: myoclonus, pyramidal/
extrapyramidal dysfunction, visual/cerebellar dysfunction, or akinetic mutism. Additionally,
the presence of one of three laboratory test results supports the clinical diagnosis of probable
CJD: (1) typical EEG changes with periodic sharp wave complexes, (2) elevated protein 14-3-3
levels in the cerebrospinal fluid (CSF), or (3) typical MRI abnormality (hyperintensity on
FLAIR or DWI sequences in the putamen and caudate nucleus or in at least two cortical
regions) [11]. Alternative causes of rapidly progressing dementia should be excluded.

The disease has a short course; median survival is reported to be 3.5-6.5 months, and
90% of Caucasian patients die within 1 year [14-16]. sC]D is a rare disease with an incidence
reported at 1.39 per million [3]. Mortality rates are similar in most countries [17].

In many countries, mandatory reporting legislation came into force after cases of variant
CJD were reported in the UK in 1996 as a consequence of ingestion of bovine spongiform
encephalopathy-infected meat products [18]. In Slovenia, prion disease surveillance was
launched in 1995; however, mandatory reporting to the National Institute of Public Health
(NIPH) started in 1999, and obligatory autopsy in 2001 [19, 20].

The aim of our reportis to present the clinical characteristics of the sC]D patients admitted
to the Memory Clinic at the Department of Neurology, Ljubljana University Medical Centre
(UMC Ljubljana), in 2015 and to evaluate the incidence of sCJD in Slovenia in 2015 compared
to previous years.

Methods

In this retrospective study, patients presenting with rapidly progressive dementia and at
least one additional sign admitted to the Memory Clinic at the Department of Neurology, UMC
Ljubljana, in 2015 were included. All of them underwent extensive medical investigation to
exclude treatable causes of cognitive decline. Extended blood tests including antineuronal
antibodies, paraneoplastic antibodies, tumour markers,and immunoserologic tests; screening
tests for infectious diseases; EEG; brain MRI (1.5 T, in 1 case 3 T; including T1, T2, FLAIR, DWI,
and apparent diffusion coefficient); and CSF analysis including 14-3-3 protein, tau, p-tau, and
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Table 1. Demographic characteristics, disease duration, cerebrospinal fluid 14-3-3 protein status, and
genotype of patients with sporadic Creutzfeldt-Jakob disease in 2015

PatientID  Age, years Sex Disease duration, days Protein 14-3-3 PRNP genotype
#1 67 M 50 positive MM129, NM
#2 85 F 75 positive MM129, NM
#3 76 M 41 positive MM129, NM
#42 58 F 159 positive VV129,NM

#5 79 F 53 positive MM129, NM
#6 70 F 241 positive MM129, NM
#7 81 F N/A negative MM129, NM
#8 72 F N/A positive MM129, NM
#9 56 M N/A N/A VV129,NM

N/A, not available; PRNP, prion protein gene; NM, no mutation. ? Patient died in 2016, not included in
2015 incidence calculation.

amyloid-B;_4, were performed. In certain cases, additional tests were performed, i.e., '8F-FDG-
PET and neuropsychological examination. There were no interventions for research purposes.
The European MRI-C]JD Consortium Criteria [11] were used to make the clinical diagnosis of
possible or probable sCJD. Autopsies were performed on all patients; brain tissue underwent
histopathological and immunohistochemical analysis to confirm the presence of PrP5¢ and to
exclude variant C]JD. Analysis of the PRNP (prion protein) gene was performed to confirm/
exclude familial CJD and to detect codon 129 polymorphism. Detailed personal histories were
obtained to rule out potential iatrogenic cases.

All cases with proven sCJD admitted in 2015 are presented in this report; however, due
to epidemiological reasons, only patients that died in 2015 were included in the 2015 inci-
dence calculation.

We also acquired data from the NIPH on patients with definite sCJD that died in 2015 in
Slovenia. Histopathological, immunohistochemical, and genetic analyses were available for
all cases. Any available medical documentation on these patients was evaluated.

We acquired NIPH data on the yearly reported numbers of definite sC]JD cases in Slovenia
since 1999, when mandatory reporting started [19]. To analyse the incidence trend, linear
regression was used. The slope of the linear regression line is presented with 95% confidence
intervals. The coefficient of determination (R?) was calculated using GraphPad Prism version
6 for Windows (GraphPad Software, San Diego, CA, USA). A p value <0.05 was considered
statistically significant.

Results

In 2015, there were 5 patients admitted to the Department of Neurology, UMC Ljubljana,
fulfilling the diagnostic criteria for possible or probable sC]D. Four of them died in 2015 and
one at the beginning of 2016 (included in the 2016 incidence calculation). Autopsies were
performed and they were all proven positive for PrP%. Four additional definite sCJD cases
were reported by other Slovenian hospitals/pathologists to the NIPH in 2015. Genetic CJD
was ruled out by PRNP gene analysis and there were no pathological characteristics of variant
CJD. Based on the detailed personal histories, iatrogenic C]D was not suspected.

There were 6 females and 3 males with a mean age of 71.6 + 10.0 years. There was no
specific geographic pattern identified. The average duration of the disease (since the first
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Table 2. MR, EEG, brain '®F-FDG-PET, and CSF tau results/values of patients with sporadic Creutzfeldt-Jakob disease in 2015

Patient MRI EEG Brain '®F-FDG-PET CSF tau,
ID pg/mL
#1 FLAIR/DWTI hyperintense right frontal Typical (PSWC) Hypometabolism in right frontal 2,280
cortex, bilateral gyri cinguli, bilateral caudate and posterior parietal cortices
nuclei, and right anterior putamen; as well as the cerebellum;
performed twice in 20 days; clear hypermetabolism in basal
progression ganglia
#2 FLAIR/DWI hyperintense right frontal Typical (PSWC) Hypometabolism in cortex of 2,500
operculum and right insular cortex; right hemisphere and right
performed twice in 26 days; clear basal ganglia
progression
#3 FLAIR/DWI hyperintense left caudate Typical (PSWC) Hypometabolism in left parietal 2,270
nucleus, putamen, insular cortex, left frontal and frontal cortices and left
operculum, and bilateral limbic cortices; putamen
performed twice in 8 days; no progression
#42 FLAIR/DWI hyperintense caudate nuclei, Not typical Pronounced hypometabolism 2,280
putamina, thalami, and limbic cortices (progressive in basal ganglia bilaterally and
bilaterally; performed twice in 23 days; clear  encephalopathy cortex of the left hemisphere
progression with slow activity)
#5 FLAIR/DWI hyperintense caudate nucleus, Typical (PSWC) N/A 2,270
putamen, and thalamus; cortical ribboning
#6 FLAIR/DWTI hyperintense bilateral caudate N/A N/A N/A
nuclei, putamina, cingulate gyri, and insular
cortices; right temporal, frontal in the
parietal cortex
#7 FLAIR/DWI asymmetrical hyperintense N/A N/A N/A
bilateral temporal, frontal, occipital, and
parietal cortices, cingulate gyri bilaterally,
and caudate nuclei bilaterally; putamina less
evident; performed twice, clear progression
#8 N/A N/A N/A N/A
#9 DWI hyperintense bilateral temporal cortices N/A N/A N/A

and right parietal cortex; no FLAIR changes

CSF, cerebrospinal fluid; N/A, not available; FLAIR, fluid-attenuated inversion recovery; DWI, diffusion-weighted imaging;
PSWC, periodic sharp wave complexes. ? Patient died in 2016, not included in the 2015 incidence.

symptoms) was 103.2 + 80.1 days. At 8 cases, the incidence of sCJD in 2015 was 3.89 cases

per million. The patients’ demographic characteristics, protein 14-3-3 status, and PRNP

genotype are presented in Table 1. The MRI, EEG, brain ®F-FDG-PET, and CSF tau results are

presented in Table 2.

We present the clinical data on the 5 patients diagnosed at the UMC Ljubljana (patients
1-5). The following shortreports highlight their clinical characteristics and laboratory results.
Their MRI, EEG, protein 14-3-3, CSF tau, p-tau, amyloid-31_4,, and geneticresults are presented

in the tables above. In all 5 cases, the disease progressed to akinetic mutism.
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Case 1

A 67-year-old man presented with rapidly progressive cognitive decline 10 days before
admission. His first reported symptom was difficulty playing accordion.

At admission, he was well oriented in time, space, and person, but impairment of recall
and apparent dyscalculia was noted on testing. His Mini-Mental State Examination (MMSE)
score was 23/30. The baseline neurological examination was otherwise unremarkable. His
blood tests, basic CSF analysis, rheumatologic tests, and tumour markers were unremarkable.
Within a few days, he developed bilateral limb ataxia, within 2 weeks stimulus-induced myoc-
lonus evolved, and in the third week the patient became severely disoriented in time and
space, and confabulations and hallucinations evolved.

Case 2

In an 85-year-old female who presented with an acute onset of left-sided hemiparesis
and hemihypaesthesia, ischaemic stroke was first suspected. Left-sided upper limb ataxia
evolved soon after admission, and 2 days later left-sided stimulus-induced myoclonus and
stereoagnosis emerged; the symptoms progressed to alien-limb syndrome. Cognition was
initially intact; 2 weeks after the first symptoms had appeared, her MMSE score was 26/30.

Her blood tests were unremarkable. There were slightly higher values of CSF protein (0.65
g/L).Within 3 weeks shehad developed generalized rigidity; she became increasingly somnolent
in the fourth week, and within 2 months she presented with the full-blown akinetic mutism.

Case 3

A 76-year-old male experienced balance problems immediately after radioactive iodine
treatment for hyperthyroidism. In the following few days, problems with precise movements
as well as quick jerks in the right hand evolved. A neurological examination revealed cere-
bellar dysarthria, gait ataxia, right-sided limb ataxia, and occasional myoclonus. The ataxia
and myoclonus progressed over a period of 2 weeks, and there was a rapid cognitive decline
which was not present at admission. Within 4 weeks he was unable to walk, had problems
breathing, and had continuous hiccups.

His blood tests were unremarkable, but the CSF protein level was slightly elevated (0.56
g/L). Paraneoplastic, antineuronal, thyroglobulin, and antithyroid peroxidase antibodies
were negative.

Case 4

A 58-year-old female experienced subacute onset of balance problems followed by
forgetfulness, vertigo, and diplopia. The symptoms progressed within 3 months. Onadmission,
her MMSE score was 20/30; she had central nystagmus, bilaterally positive primitive reflexes,
gait ataxia, and no limb ataxia.

Her blood tests, CSF analysis, and paraneoplastic and antineuronal antibodies in CSF and
serum were unremarkable. Four weeks after admission, choreatic movements, hallucina-
tions, and illusions evolved.

Case 5

A 79-year-old female presented with subacute onset of difficulties with object recog-
nition and short-term memory, which started a month before admission. Two weeks from
onset, balance problems evolved, followed by well-defined non-threatening visual hallucina-
tions. At admission, her consciousness was preserved, but she was aphasic and psychomotor
agitation was noted, as well as perioral dyskinesia and spontaneous and stimulus-evoked
myoclonus. During hospitalization she was agitated, myoclonus progressed, and choreatic
movements evolved. Her blood tests and CSF analysis were negative.
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Fig. 1. Incidence of sporadic
Creutzfeldt-Jakob disease in Slo-
venia 1999-2016. The linear re-
gression line is shown.

Incidence of sCJD in Slovenia 1999-2016

The incidence of definite sCJD in the period 1999-2016 was 1.67 per million with
pronounced annual fluctuations (Fig. 1). Peaks were reported in 2006 (7 cases), 2014 (6
cases), and 2015 (8 cases). In the years 2000, 2010, and 2011 there was only 1 case reported.
There is a trend for a rising incidence: 0.077 per year per million (95% confidence interval:
-0.019 to 0.172). However, this trend is not significant (p = 0.1081) and the coefficient of
determination is low (R? = 0.1533).

Discussion

Eight cases overall or 3.89 cases per million represent an unusually high incidence of
sCJD in Slovenia in 2015. The fluctuation in incidence in the studied period is not surprising,
since it is a rare disease in a small population of approximately 2 million residents. Despite
the fluctuation, which is reflected in a low coefficient of determination, a trend, although not
significant, for an increasing incidence is indicated. One explanation for this trend could be a
better recognition of the disease among physicians.

Our data show higher incidence rates than the published data by EuroC]D for the time
period between 1993 and 2013 [17]. We only studied the time period since the mandatory
reporting legislation of suspected sCJD cases came into force in 1999 [19].

The 5 cases from the UMC Ljubljana showed diverse clinical manifestations at the
beginning of the disease: from rapid cognitive decline to balance problems (gait ataxia) and
stroke-like syndrome that progressed to alien limb phenomena with pronounced rigidity
(corticobasal syndrome [CBS]). In contrast to cognitive and cerebellar symptoms, which are
common (13-46and 14-65%, respectively), motor manifestationsarerareasafirstpresenting
symptom (6-8%) [5, 21]. There are occasional case reports of a stroke-like presentation of
sCJD [8, 22-24]. To our knowledge, acute-onset stroke-like symptoms that progressed to CBS
have been described only once before [22]. Approximately 40 cases of CBS presentations of
sCJD have been published [25].

Some patients had MRI performed twice. Consecutive MRI revealed a progression of the
radiological changes, consistent with previously published data [26]. In addition, the EEG
changes intensified in time in all cases and in all but one progressed. Repeat EEG and MRI
should be considered when results are negative in deteriorating patients.

The MRI and '8F-FDG-PET results were mostly concordant, as expected based on previ-
ously published data [27]. However, metabolic changes were more pronounced than struc-
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tural changes, and also in comparison to other neurodegenerative diseases. Consistent with
previously published data [27], the ®F-FDG-PET changes were mostly asymmetrical. In case
2, the 8F-FDG-PET result was typical for CBS and hypometabolism was prominent, in contrast
to the mild changes on MRI.

In case 1, the cause of basal ganglia hypermetabolism was discovered post mortem on histo-
pathological examination, which revealed a somewhat paler substantia nigra and Lewy bodies
in pigmented neurons of the substantia nigra, locus caeruleus, and dorsal nucleus of the vagal
nerve, consistent with Parkinson disease (PD) [28]. Besides PD pathology there was also evidence
of early tauopathy and TDP-43 proteinopathy. Coexistence of sCJD with different neurodegen-
erative pathologies including PD has been described before in a few case reports [29, 30].

Case 3 was unusual, since balance problems started immediately after radioactive iodine
application. We could not find any causative connection and it was probably a coincidence.
However, there is a published case of deterioration immediately after surgery; in that case
report, a detailed history revealed that discrete symptoms had been present before the
procedure [23].

All 5 patients presenting to our clinic had positive CSF 14-3-3 and CSF tau values clearly
above the cut-off value for CJD [31], which was expected, since both are biomarkers of
neuronal damage and the patients were already evidently disabled when CSF was obtained.

Recently, another highly specific test for C]D, the real-time quaking-induced conversion
(RT-QuIC) assay for detection of PrP5¢ in CSF or in olfactory mucosal brushing, was invented
[32]. Using appropriate samples and procedures, this method is reported to achieve a high
specificity and sensitivity approaching 100% [33]. It is a very promising test, but currently
available only at certain centres.

One limitation of this study is that we calculated the incidence based on pathologically
proven cases of sCJD. There were some patients reported as possible or probable CJD cases
to the NIPH that did not have an autopsy performed. Therefore, the incidence reported might
be underestimated. Another limitation of studying rare diseases like sCJD might be insuffi-
cient recognition among physicians.

This study confirms the broad variety of possible early presentations of a rare disease -
thatis, sCJD - and emphasizes the importance of a comprehensive diagnostics of patients with
rapidly progressive dementia. Early identification and regular reporting of new cases of clin-
ically suspected CJD with subsequent autopsies are important for epidemiological as well as
research purposes.

Statement of Ethics
According to national legislation, the NIPH has an obligation to collect, analyse, and

publish data on infectious diseases [19].
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