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Summary

Objectives: Creutzfeldt- Jakob Disease (CJD) is a neurodegenerative disease characterized by abnormally-shaped proteins. CJD is the most
common type of prion diseases with incidence of 1/100000 per year. In this study, we aimed to review clinical, laboratory, electrophysiological
and radiological findings and prognosis of 21 cases with the diagnosis of CJD.

Methods: A retrospective review of patient records in a single institution was performed to identify patients with sporadic CJD from 2010
to 2018. January 2017 diagnostic criteria were used for inclusion. In this study, 21 patients were included for analysis. Demographic features,
symptoms, clinical findings of neurological examination, disease duration, laboratory findings, electrophysiological test results, findings of
magnetic resonance imaging and prognosis were documented.

Results: Twelve of the patients included in this study were male and nine were female. The mean age was 64.1 (49-79). All the patients had
dementia and changes in personality at admission to the hospital. The duration of complaints was 5.4+4 months. Periodic sharp wave com-
plexes were observed in the electroencephalogram at baseline or follow-up. Twenty patients had undergone lumbar puncture to identify
14.3.3 protein tests in cerebrospinal fluid. In six of twelve patients whose results were received, 14.3.3 protein level was positive, whereas four
of them were negative and two were at borderline. Seven patients died of the disease during the follow-up in our hospital within 2.8 (1-6)
months from the symptom onset.

Conclusion: In patients with rapidly progressive dementia, behavioral changes, hallucinations and myoclonus, CJD should be kept in mind for
earlier diagnosis.
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Ozet

Amag: Creutzfeld Jacob hastaligi (CJH) hizliilerleyen demans, miyokloniler ile seyreden ve kisa stirede 6lim ile sonuglanan nérodejeneratif bir
hastaliktir. Bu calismada, oldukg¢a nadir goriilen bu hastalik tanisi ile takip edilen 21 olgunun klinik, laboratuvar, elektrofizyolojik ve radyolojik
bulgularinin gézden gegirilmesi amaglanmistir.

Gereg ve Yontem: Hastanemiz noroloji kliniklerinde 2010-2018 yillari arasinda CJH tanisi ile yatarak takip edilmis olan 21 hasta ¢alismaya dahil
edilmistir. Hastalarin demografik 6zellikleri, muayene bulgulari, hastalik stiresi, laboratuvar testleri, elektrofizyolojik ve radyolojik incelemeleri,
prognozlari geriye doniik olarak dékiimente edilmistir.

Bulgular: Hastalarin 12'si erkek, dokuzu kadindi. Ortalama yas 64.1 (49-79) olarak bulundu.Tim hastalar hastaneye basvurduklarinda de-
mans ve kisilik degisikliginden yakinmaktaydi. Sikayetlerin baslangic stiresi 5.4+4 ay olarak bulundu. Baslangicta ya da takiplerinde EEG'lerde
periyodik keskin yavas dalga kompleksleri tespit edildi. Yirmi hastaya beyin omurilik sivisinda (BOS) 14.3.3 proteini testi yapilmasi icin lomber
ponksiyon yapildi. Sonuglarina ulasilan 12 hastanin altisinda BOS'de 14.3.3 proteini pozitif, dordiinde negatif, ikisinde de sinir deger olarak
bulundu. Yedi hastanin hastanedeki takipleri sirasinda, semptomlarin baslangicindan ortalama 2.8 (1-6) ay sonra 6ldiigu dokiimente edildi.
Sonug: Hizliilerleyen demans, davranis degisiklikleri, halusinasyonlar ve miyokloniler ile birlikte seyreden CJH, psikiyatrik ve norolojik pek ¢cok
tablo ile ayirici taniya girebildiginden erken tanida akilda tutulmasi gereken bir hastaliktir.

Anahtar sozcukler: Creutzfeldt-Jacob hastaligi; demans; nérodejeneratif hastalik; prion.
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Introduction

Creutzfeldt- Jakob Disease (CJD) is a fatal neurodegenera-
tive disease characterized by abnormally shaped proteins.
M CJD is the most common type of prion disease with the
incidence of 1/100000 per year.”!

CJD can be classified into four main groups having hetero-
geneous phenotypes, epidemiologic features and pathol-
ogies: sporadic (sCJD), familial, iatrogenic and variant CJD
(vCJD).B' The most frequent type is sporadic CJD, with 85-
95% of the patients.>#

The disease is characterized by rapidly progressive demen-
tia, behavioral abnormalities such as irritability, social with-
drawal and judgment difficulties, visual disturbances, extra-
pyramidal signs and myoclonus. The diagnosis is based on
clinical features, imaging, laboratory and electrophysiolog-
ical tests. The definite diagnosis requires histopathological
examination of brain tissue to show PrPSc deposition, nerve
cell loss and gliosis,"" which can only be done by autopsy.
Today, there is no known cure for the disease and almost
always disease course is fatal. There are some treatment
modalities to minimize symptoms like seizures, myoclonus,
agitation.®

Clinical rationale for this study

Currently, there is no established treatment for CJD despite
many ongoing studies. It is hard to diagnose CJD with its
initial clinical findings. We believe the findings of this study
on the clinical course of CJD will contribute to the literature
and increase awareness of the disease, especially in the
early stages. In this study, we aimed to review clinical, lab-
oratory, electrophysiological and radiological findings and
prognosis of 21 cases with the diagnosis of CJD.

Materials and Methods

A retrospective review of patient records in a single institu-
tion was performed to identify patients with sporadic CJD
(sCJD) from 2010 to 2018. In this study, 21 patients were
included for further analysis. 2018 amended diagnostic cri-
teria were used for inclusion (Table 1) and all patients were
diagnosed as probable sCJD.®

Demographic features, symptoms, clinical findings of neu-

rological examination, duration of disease, laboratory find-
ings, results of electrophysiological tests, radiological find-
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ings of magnetic resonance imaging (MRI) and prognosis
were documented.

Results

Twelve of the patients included in this study were male and
nine were female. The mean age was 64.1 (49-79). All the
patients had dementia and changes in personality at admis-
sion to the hospital. The duration of complaints was 5.4+4
months. Five patients had additional visual hallucinations.

During follow-up, it was observed that 13 patients had be-
come bed dependent and 10 patients lost communication,

Table 1. Diagnostic criteria for sporadic Creutzfeldt-
Jakob disease

1.1 Definite
Progressive neurological syndrome AND
Neuropathologically or immunohistochemically or bioc-
hemically confirmed
1.2 Probable
1.2.1 1+ two of Il and typical electroencephalogram
OR 1.2.2 | +two of Il and typical magnetic resonance
imaging brain scan
OR 1.2.3 |+ two of Il and positive cerebrospinal fluid
(CSF)14.3.3
OR 1.2.4 Progressive neurological syndrome and
positive real-time-quacking-induced conversion in
CSF or other tissues
1.3 Possible
| + two of Il + duration < 2 years
I Rapidly progressive cognitive impairment
I A Myoclonus
B Visual or cerebellar problems
C Pyramidal or extrapyramidal features
D Akinetic mutism

Table 2. A summary of clinical findings in our patient

population

Clinical sign Number of patients
Dementia 21
Changes in personality 21
Myoclonus 18
Bed dependent 13
Akinetic mutism 10
Extrapyramidal system findings 5
Visual hallucinations 5
Cerebellar findings 2
Right hemiparesis 1
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Fig.1. (a) Scalp EEG of CJD patient in two months: PSWC
1-2/sec. (b) Scalp EEG of CJD patient in one month:
Generalized triphasic sharp waves 1-2/sec with slow
background activity. (c) Scalp EEG of CJD patient in
three months: Generalized periodic sharp-spike wave
complexes with 30-second paper speed.

showing akinetic mutism. Extrapyramidal system findings
were found in five patients, problems in cerebellar tests in
two patients and right hemiparesis in one patient. Except
for three patients, all patients had spontaneous or stimu-
li-induced myoclonus (Table 2).

In all patients, periodic sharp wave complexes were ob-
served in the electroencephalogram (EEG) at baseline or

Fig.2. (a, b) Cortical signaling in DWI (cortical ribboning).
(c) Increased signal in caudate and putamen (hockey
stick sign).

follow-up (Fig. 1a-c). Diffusion-weighted imaging (DWI)
showed increased cortical signaling (cortical ribboning)
consistent with sCJD. In addition, the cranial MRI of 4 pa-
tients showed increased signal in caudate and putamen
‘hockey stick sign’ (Fig. 2a-c).

Twenty patients underwent lumbar puncture to identi-
fy 14.3.3 protein tests in cerebrospinal fluid (CSF). In six of
twelve patients whose results were received, 14.3.3 protein
level was positive, whereas four of them were negative and
two were at borderline (Table 3).

Levetiracetam, valproic acid and clonazepam were used
to control myoclonus. A combination of two antiepileptic
drugs was tried in two patients.

Seven patients died of the disease during the follow-up in
our hospital within 2.8 (1-6) months from the symptom
onset; one patient was still under follow up. Unfortunately,
medical records of remaining patients could not be reached
for prognostic evaluation.

Discussion

CJD is a form of spongiform encephalopathies or prion dis-
eases. PrPc is the normal protein, which is encoded by the
prion gene (PRNP) and plays a role in many cellular process-
es. When misfolded, PrPsc is accumulated in brain tissue,
causing neuronal degeneration, astrocytic gliosis and spon-
giform changes.”

Table 3. Cerebrospinal fluid (CSF) 14.3.3 protein
results in our patient population

CSF 14.3.3 results Number of patients
Unknown 9
+ 6
- 4
Borderline 2
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CJD has its special triad as dementia, ataxia and myoclonus.
Myoclonus may be caused by auditory and tactile stimuli
or can be seen spontaneously.” Hallucinations, cerebellar
disturbances and behavioral changes are common findings.
Toward the end stage of the disease, akinetic mutism is seen
in many patients. Because CJD has different clinical mani-
festations, it is easily misdiagnosed as psychiatric diseases,
metabolic or toxic diseases, Alzheimer’s Disease (AD), fron-
totemporal dementia, central nervous system inflamma-
tion, tumor, stroke.”® CJD has a rapid course causing death
in six months.? In our study, 18 patients had myoclonus,
whereas 10 patients showed akinetic mutism.

Neuroimaging has an important role in diagnosis in both
early detection of findings of CJD and differential diagnosis
of CJD mimics. MRI shows hyperintensities in the bilateral
cortex, basal ganglia and posterior thalamus in DWL® In
later stages of the disease, generalized atrophy and ven-
tricular dilatation are commonly seen."®""' The sensitivity of
DWI and fluid-attenuated inversion recovery (FLAIR) imag-
ing for early diagnosis is considered to be high, as 91% for
sensitivity and 95% for specificity.*'" Restricted diffusion on
DWI sequence confirmed on apparent diffusion coefficient
mapping may have specificity nearly 100%, which makes
DWI is the most efficient sequence of MRl in the diagnosis of
sCJD."M All patients in our study showed increased cortical
signaling on DWI, inconsistent with the literature.

Periodic sharp-wave complexes (PSWC), which are symmet-
rical, generalized, triphasic, biphasic, or mixed complexes
occurring approximately every second, are one of the main
characteristic findings in Creutzfeldt-Jakob disease.'! EEG
has a specificity of 74-94% and a sensitivity of %64-67 in
sCJD [6]. In earlier stages of the disease, a generalized non-
specific diffuse slowing background may be the only find-
ing on EEG. As the disease progresses, pathological findings,
such as lateralized PSWCs, evolve three months after the first
presentation and tend to disappear in terminal stages.'>'
Therefore, patients should be examined using control EEGs,
if suspected, although the first EEG shows no PSWC at all.
In our series, positive findings in EEG were found in all pa-
tients either at baseline or in follow-up studies. Myoclonus
is not directly related to EEG findings.'™ In our series, three
patients had specific EEG abnormalities without myoclonus.

14-3-3 protein is normally expressed in brain tissue and
takes a role in signal transduction and apoptosis.'® When

172

a neuronal injury occurs, it can be detected in CSF. Thus, it
can be considered as a marker of acute neuronal injury. The
CSF analysis of 14-3-3 protein has a sensitivity of 92% and
specificity of 86%. Moreover, there are new studies on the
combination of analysis of 14-3-3 protein with tau, show-
ing increased specificity, especially in the differential diag-
nosis of CJD and AD.®! In our clinic, twenty patients under-
went lumbar puncture and were tested for 14-3-3 protein.
However, some of the results were lost to follow-up. In six
of twelve patients, 14-3-3 protein levels were found to be
positive. We have not observed a significant correlation be-
tween 14-3-3 positive patients and poor prognosis. Gushue
et al.'” also studied this relationship and concluded that
CSF 14-3-3 positivity did not affect prognosis in rats.

Real-time quaking-induced conversion (RT-QuIC) is a new
and promising test with a sensitivity of 97% and specificity
of 100% for diagnosing sCJD."'® The principle of RT-QuIC
allows the antemortem diagnosis of sCJD."” Because there
is a need for specific serum biomarkers for sCJD, neurofila-
ment light chain and tau were investigated for this purpose;
and found increased in serum of patients. The serum tau
level was also found to be correlated with disease progres-
sion."? Unfortunately, routine measurement of biomarkers
is not possible in our country.

Clinical implications/future directions

Creutzfeldt-Jakob disease, which can be definitely diag-
nosed by pathological and histochemical examinations, is a
very rare disease, arises from mutations in the prion protein.
For diagnosis, specific clinical, laboratory, electrophysiolog-
ical and radiological findings are required. Because findings
in the prodromal period can be easily misdiagnosed as
psychiatric diseases, the diagnosis is usually delayed. For
this reason, in patients with rapidly progressive dementia,
behavioral changes, hallucinations and myoclonus, CIJD
should be kept in mind for earlier diagnosis. It possible to
conclude that there are several tests available for an accu-
rate diagnosis, but we still lack reliable prognostic tools and
effective treatment modalities.
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