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Keywords: Prion ~ Creutzfeldt-Jakob disease ~ EEG ~ MRI ~ Biomarkers,
Taiwan CJD registry, 14-3-3

Prion is the pathogen of Creutzfeldt-Jakob disease (CJD). After mis-folding,
the non-infectious cellular prion protein (PrP®) is converted into pathogenic
prion protein  (PrP*) . Taiwan started to monitor Creutzfeldt-Jakob disease
since 1996. We have accumulated more than 400 cases noticed to Taiwan CDC.
This is a 3-year project, we aim to explore and analyze the epidemiological,
clinical and biochemical characteristic feature of CJD and to improve our
system of disease control on these relentless diseases.

In the 2™ year of this project, we completed the analyses of epidemiological,
clinical and biochemical related factors. We also propose suggestion for the
notice system and the workflow of our report and diagnosis system. We also
make a plan for follow-up of those who have long survival period (longer than
two years).

We have now procured 431 cases from the database of the CDC registry. We
excluded 24 cases after careful re-examination of the information including
clinical course and updated status through follow-up. The analysis reported
period covered 1975-2018. There are more women than men but no statistical

significant difference. However if we stratified the age, the peak onset ages



were between 60-79 years. There was no significant suburn/urband difference
of incidence. Occupation or anmial contact were not a risk for incidence. For
survival analysis, the female gender had a longer survival but did not reach
statistical significance. The diagnosis of probable CJD and the positivity of
14-3-3-protein in CSF could be considered as prognostic indicators.

We alos held two conferences of continous education on CJD for
physician one was on May 5" 2019 co-hosted by Taiwan Neurological Society
in TICC, Taipei and the other was on Nov 16" 2019 co-hosted by Taiwan
Dementia Society in NCKU, Tainan. We introduced the basis of CJD diagnosis
including clinical manifestations, EEG characteristics and MRI differential
diagnosis (mimics) and biomarkers. We also talked about the disease control in
a hospital setting. In the end, we conclued with domestic data this research
project. It is a very comprehensive education program.

We also propose a follow up protocol. In the 381 cases with mortality
report, there were 83 of them who lived longer than 2 years after symptom
onset. There are 27 patients who still are alive. The most effective way would
be following the tracking system of local health administration. If there is any
condition against CJD clinical course in their telephone follow-up, they could
ask for family’s consent for the principal investigator to visit.

We also propose suggestions on current registry and report system

including open the 14-3-3-test service to reduce irrelevant notices and to



simplify the report forms to improve the accuracy of reported information.
Also proivde a more comprehensive protocol for biomarkers and genetic
markers for each registered case.

We have a publication plan in this year. We will submit our report based
on the epidemiological findings to an international scientific journal.

We have developed new biomarkers and would be able to take new

samples through our CDC registry system.
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faeng % A A4 fL5 NI+CILN2+C2 v C3 % & (S.G. Chenetal.,



1995; Harris et al., 1993; Lewis et al., 2016; Walmsley, Watt, Taylor, Perera,
& Hooper, 2009). o-4 fZ% % 7 3% C1 5 EL7 5 Ak % 5 R4 1
!r d=v  (PrP5) (Westergard, Turnbaugh, & Harris, 2011),® %A % T A AT
B-4 f2¢hik B € # +¢(S. G. Chen etal., 1995) -
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T AR A R A AR PG R Y (PrP5¢) #r41 #* ¢
At o A om RIS (PrPS) 82 tmee 1 5 Fd (PrPC) 279512 15 ¢
o {1 v e 5 B-sheet, T4 B-sheet i 5 R 8 F-v
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al.,2009) » H &R & 32 TRk SEKR L SRR S BIRE LR B
B te Bl F o

Tokk foid (S8 ce A L EE P I en® 2 2 F2 43 DRl 4

10



«\a»

FFERAF G RN EHE I RS I RA D R F R
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ROBHE s % ROR A (F18 )4 T av § 3 &R % 1+ (Meissner et al., 2009)

B R MR DR B AT B <3 A 47 14-3-3 F0
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o BRI EINELF R R AP RIS AR AR S R
§RiNE BUL AR R T K XA fgdgd AR 2w B AT
4 F {32 > 1t 4o * RT-Quaking induced conversion 173 [ X & B f}iﬁ o &8 e

I F v 0 BE B EE I Ep:}?; g & 4 #ﬂa‘ﬁ 1% (Schmitz et al., 2016)
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Shif o 1R g B AT B fhge oo AP R AR AR AR S 2
Teik fARZ i (RN IS 0 8 B § MR SR LS
FE RN RBEE RN

Normal and Pathogenic Prion Protein

PrPCc (Cellular) PrPSc (Scrapie)
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Non-infectious PrPC PrPsc :gm:l\;s

Detergent soluble
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Proteinase K -

Protease-resistant
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B TRARA R NT A  PREERGE TR R E-
PR

B35S A chp FHEFET SpPRF Y o TIHF R ER D 6635106
(2791 ) B 5 60-79 g > & [z 509 15 162 4 (162 £ 514
%) TR AN REIBEEFTIEI B S (964£137 % ) A

P RG2S AP BT T GEE AL - ET B (51936

T

+580.32 % ) A A Fl- % D|4giE 10 & (3934 = )o
iV }Eﬁﬁiﬁﬁfci\ S I“*—"z it 51.4% 2 ¢ H g )?5 i 32.1% a5

2 SR B F Lehi A AR (61%) 0 B = LR (60.5%) 0 PEFR

15
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XEENE PR FHE A ELERAE101%(ER A S 2 5 21:14)
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7 B IMR reagent % # £ p-taul8l w3 i 4o

The reagent consisted of dextran coated Fe304 magnetic nanoparticles
(MF-DEX-0060,MagQu) that were functionalized with antibody against
phosphorylated tau protein at threonine 181 (MN1050, Thermo Fisher
Scientific Inc.).The antibody was covalently bonded to the dextran shell of the
magnetic nanoparticles. The hydrodynamic diameters for the
antibody-functionalized magnetic nanoparticles were determined using laser
dynamic scattering (SZ-100-S, HORIBA). The results show a mean value of
53.4 nm and a standard deviation of 10.7 nm. The nanoparticles were
dispersed in ddH20. The magnetic concentration of the reagent was 8
mg-Fe/ml. This was detected using an alternative-current
magnetosusceptometer (XacQuan, MagQu). = it p % ¢ 544 Journal of

Alzheimer’s disease #% 7% (2017)
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& - & SpF7 7§ ¢ chtotal Tau, p-Tau, AB40, 42, a-synuclein 5 #& %
TEAPM e A PR N RETRARRES D( 7 5 m TR
TEW R R R HEEREH) T RFF I 0 0 IMR (LA RE) o
Wiz o A A FHE R FLRTHEDNT R R ARS TR T ENL L 35
AR L BLATEFRRLIRR R AL BB o
RT-Quaking induced conversion > % 4 # 2z~ 5 £ 55 4 4 11 % 3o
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% 1-1. Annual incidence rate per 1,000,000 person year of CJD in Taiwan from 1998 to 2017

Crude annual incidence in 2-year period

1998- 2000- 2002- 2004- 2006- 2008- 2010- 2012- 2014- 2016-
1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Men 044 048 070 061 039 095 099 141 073 1.02
Women 0.70 0.60 050 045 062 1.00 082 1.03 1.19 0.97
Total 0.57 054 060 053 050 097 091 122 096 1.00

Total (1998-2017)

No. of CJD cases Crude incidence (95% CI) Age-adjusted incidence (95% CI)*
179 0.77(0.66-0.89) 0.63(0.49-0.78)
180 0.79(0.68-0.91) 0.61(0.46-0.75)
359 0.78(0.70-0.86) 0.62(0.52-0.72)

*Age-adjusted annual incidences were calculated with the use of Taiwan census data in 2000

# 24 5 Cruderate % g ALF 3 v cd@%t > JLA0 + 2002-2003 # e iE
F 0.6 HEFFF L 20162017 #:23]) 1.00 (FF F 4 ) A i
# ¥4 iF et 0 fadjusted rate F gy ¥ v incidence B F T F A 4 o
TRIIA T B BBE R A E AT PR &L AR
incidence H_IF $eif 1 o F L R AR w0 2 N adF 0.6 3] 0.7

Z R e
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i8] 1-1 Biennial crude incidence and 95% CI of sporadic CJD in

(A) overall, (B) women, and (C) men.
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] 1-2. Annual incidence rate of sporadic CJD by gender and age.
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% 1-2. Secular trends of overall and sex-stratified incidence rates (per 1,000,000

person year) of CJD in Taiwan from 1998-2007 to 2008-2017.

Variable 1998-2007 2008-2017 Trend test P
Men
Crude 0.52 1.02 0.6670* <0.0001
Adjusted? 0.50 0.76 0.4143* 0.0092
Women
Crude 0.57 1.00 0.5653* 0.0003
Adjusted? 0.53 0.68 0.2474 0.1140
Total
Crude 0.55 1.01 0.6161%* <0.0001
Adjusted® 0.52 0.72 0.3308* 0.0030
? Adjusted for age .

b Adjusted for age and sex.
* P for linear trend test <.05.

L P AR T j‘—JF:] A E s s 1998-2007 & £ 2008-2017 & & B F £
2 e A kg 2055 B 101 e AFSE A o (e i E @SS PR chie D
ST R FIABER S 0 w0523 0722 F o A E - B 2l

PR RS EEFR 2 LT PSS A FROF LS
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RN
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" Creutzfeldt-Jacob Disease: Introduction and Recent Advance
(Including EEG diagnosis) ; - & #& E§ “pE%R® ETpG § 5 75 #
SRR 2R FEA R N NS R A }ﬁﬁlf,a B g R bl
B Mok g it o 4o 2 PSWC 17 5 CJD e g4 i o
" Creutzfeldt-Jacob Disease: Imaging Characteristics and Mimics | - ¢
oAt AT RINRG A EAH o A E U H R s EERPN
R T A R RF S RN I AP AR T
g
" Cruetzfeldt-Jacob Disease: Notification to Taiwan Centers for Disease

Control ; - AHEHIFHHFELLRp A F WM OB AL FLE
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B R RIUEAREIRR ¥ - HH P AR LRGN 7L
FHE R o
" Creutzfeldt-Jacob Disease: Guidelines for Preventing Transmission in
Medical Setting ; - B =%k s TR < T E e 1l 5 BE 2 R
AFHL LR g B4 I H L EF g IR b R A
pFEFREA S RLELY B AP AT RS L RS
" Creutzfeldt-Jacob Disease: Taiwan Experience | - i #F £ #lée. & %5 EF

PR AR A R (T ¢ R TR A T R B AT 4 F e B R o

PM Creutzfeldt-Jacob Disease Room 101CD

(2019/05/05 PM, SUN)

T Creutzfeldt-lacob Disease: Introduction and SRR BN
’ ’ Recent Advance (Including EEG diagnosis) SRS
e Creutzfeldt-Jacob Disease: Imaging Characteristics FEE EF
L i AL R MRS AR R
15:00-15:30 Creutzfeldt-lacob Disease: Motification to Taiwan HER AR
’ ’ Centers for Disease Control BEEF R
e Creutzfeldt-lacob Disease: Guidelines for EE 2R
’ ’ Preventing Transmission in Medical Setting &R BEPE RS B BT ~ FURLER
EREREE F1E
16:00-16:30 Creutzfeldt-lacob Disease: Taiwan Experience
BRERHER
EREEEE ~ IRIER

16:30-17:00 Feedback (including @ and A )

2019/5/5 # M- K7 AR
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Speaker

13:00-13:05

Continuing education of Creutzfeldt-
Jacob Disease Opening

B BA ST #d%
R BT A9 a4t

Creutzteldt-Jacob Disease: Introduction

13:05-13:45 | and Recent Advance (Including EEG ng‘ f %?_ );;;i;
R © 20194118168 (Z#A) diagnosis)
gON 16 ¢ 30 13:45-14:25 Creutzfeldt-Jacob Disease: Imaging EH E4E
-~ - = . . - - -
i 3 Characteristics and Mimics & db % B4R B IR M AT 5230
Skt © RO R —
( é.‘% -r-F ik @%%0%1385% ) 14:25.15:05 Creutzfeld.t—Jalcob Dlsea.se: Laboratory R R
examination and biomarkers BB
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o PE N LB 5o 4 ¥ CID (6 e % — = ik (probable &

possible )» & LB 7t B g 4 bod CID Ap B 4 2 P 8 B 5 4 o P

B o
%% 2 R CDC ¥ CID enZ $rE Q> &2 ®p p w57 % 2 H|85= 2 1 &

2

% £ B2 A CID 4 5 47% 4] (Sporadic CID ) ~ P?«)fﬂ 7| (Tatrogenic

1

CID) ¥ i @7 (Familial CJID) > # %1+ %4 5% probable ¥2 possible °

Definite 7% 2] CID T_& 5 £4¢ . SHREED S LES R )
(immunocytochemically ) & 5 Western blot # 2% ! PrP F-v » 2| %% 3
FAEMNTE- g NI PSWC 5% Bk 1433 %Pl 2B PEE IR
# 4>t caudate/putamen 11 IRB AR F B A FEF A o BEEAR DA

RT-QuIC i@ » it 5 B¥renE &8 538 P 2 - > ARa HBRPIEEFHRT

it #-h ¥ P #79 f probable » X @k 1T L[ A2 F RS B4 -
#74] CID (Variant CJD) #2 £ 4] CID #. = é17 Jr o304 J5 & # > vCID

Sap v EdEAlp 4 o 10 CDC stghens = Eds kg 0 2 WL 4] CID ¥
=k 68 o R VCID ¢ =R E A28k o ATRA AR 4 F S
0 o vCID £ I 5 PR A R E P ek o A 5 R B E AP
R SR ASES T N NRERL AR L AR &R R 4

AL o (F# &R : https://www.cdc.gov/ )
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H S

pRmEhHL B R HE (LRFHEARED &) BRo PR
FAAA R RFEREEEFIRL R o P RRAL G 24 2
P19 e AR SN 3 (W AT S AR ) Bk G 363 1
WP A AR A/ B2 41 ¥ A RTE AR bl g 24%E T & Y FRCIES
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Fp 4% o AR Homiy BYARE > BATE S #E g B R hT oy g E

# 5 555468 f > 3-5 & 1 61.6£11.3 i > 2-3 & 1 64.149.7 & -

iz FHE AT S BT i
FRES BEY  FREY BEET FREL HGEER

T 66.8 1.40 (1.25) 67.1 1.31 (1.17) 64.9 204 (1.8)

e 10.1 1.57 10.1 1.43 9.4 2.36
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231 BaAAHE R VR BB R F TR 14339 2 R BBR S F

143305 58 | fHUED Sp HEEE B
14-3-3 B F & | 204 48 252
14-3-3 £ F & | 110 163 273
B3t 314 211 525

Sensitivity = 204/314 = 64.97%

Specificity = 48/211 = 77.25%

Positive predictive value =204/252 = 80.95%
Negative predictive value = 163/273 = 59.71%

ok sCID hipk > BRFEFHE FEPHEEB A 33 ET fox
b o SRR A MR e 14-3-3 B E e A s E LT 5 66.1%
AEN B ERABEMEL BE A S 51.4% (p=0.083) & 2 ki st b A
% o

Fikas 21433 B F RETE K27 35447 (B 3-4)0 14-3-3
B eaTiag a8 5 1372138 #( 7 =#k i 0.98 &>95% CI0.79-1.18)
m 1433 eI am a5 1.6751.54 & (¢ =8,k i 1.38 & > 95% CI
1.23-1.53) > 8228 1433 F M emI o e AEn- Vx4 8
(Log Rank Chi square 3.124, P=0.077) = »3RenT 355 EH 5 1.48+1.44 &

(¥ =#cs 1.21 # > 95%CI1.02-14) -
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Incidence of Creutzfeldt-Jakob disease in Taiwan: a prospective 20-year
nationwide surveillance

This nationwide prospective survey was initiated since 1996 aimed to monitor
the incidence and characteristics of Creutzfeldt-Jakob disease (CJD) where
neurologists have been requested to report suspected cases to Taiwan Centers
for Disease Control. The clinical information of each suspected case was
collected and case ascertainment was performed by an expert committee. From
1998 to 2017, there were 359 CJD cases (women, n=180, 50%) enrolled,
including 1 imported vCJD, 2 biopsy-confirmed sCJD cases and 356 probable
or possible sCJD. The crude annual incidences in 2-year period of first 10
years from 1998 to 2007 were 0.57, 0.54, 0.60, 0.53, and 0.50 per million
person-year respectively. However, the incidences were arising in the

following 10 years from 2008 to 2017 with incidences in 2-year period were
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0.97, 091, 122, 0.96 and 1.00 per million person-year. The overall
age-adjusted annual incidence rate (95%CI) was 0.62 (0.52-0.72) cases per
million person-year. The incidence rates were not significantly different
between women and men. Age-specific incidence rate increased after the age
of 40 years with the peak being in the 70—79 years age group. The increase of
incidence in the last 10 years may be related to the increased efforts at case

ascertainment as well as more accurate and vigilant surveillance of CJD.
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# 5-1. Plasma total tau and p tau (total tau/p tau ratio: tau t/p ratios)

e e g0 BT LS SRR LY 0 B A R R R

Control (30) | MCI(36) | AD(11) FTD (27) CID (15)
Ttau | 17.76 (6.17) | 30.83(6.56) |34.73 (3.17) |33.16(7.85) |22.69 (3.54)
Ptau |2.52(1.17) |4.17(1.06) | 6.04 (1.32)* |6.70 (1.19)* | 3.52(0.49)
Ratio | 8.20 (4.33) | 7.71(1.99) | 5.99(1.26) |5.05(1.24) | 6.56(1.36)

Creutzfeldt-Jakob Disease plasma samples; T tau: total tau; P tau: hyperphophorylated tau;

Ratio (t/p ratios); *: ANOVA, LSD post hoc, p <0.05.

# 52, BF =< Fite ¥ A & G~ “,% =N RY LR AL e o i % | total tau~p tau ~t/p ratios

B§ SRS k27 | #0% R #I08) A AR s 5 H(10)
CSF total tau pg/ml 442.9 (77.8) 479.8 (96.7) 423.1(69.2)
CSF p tau pg/ml 67.5(14.8) 72.5(13.9) 77.9(16.2)
CSF p tau/total tau ratio 0.154 (0.03) 0.152 (0.017) 0.159(0.029)*
Plasma total tau pg/ml 21.8(3.8) 22.0(3.4)
Plasma p tau pg/ml 3.45(0.49) 3.44 (0.41)
Plasma p tau/total tau ratio 0.163 (0.035) 0.159 (0.026)

P 5§ & CSF ehp taw/total tau &d? GiT i Mg m & B § i iE™ i & b2 H g
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