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o= b 7 AT A AT v, VIR A &4 S5, A4S 5 UHE AF =8, A9 BaL 2AY
2 A8 5T 50| ARE AN 57 A7 AHS WEA ANE AF tlr 2 e s A 4R
AZ(Open Access) ShEA|2A HEo] BN 79} o] &7 7} Hatw|A] =t}

A 97 E3 740 vt 4TS FAstolof sfnl, of FHo] HAISHA B UL FA|ofstete B3I E 23l (International
Committee of Medical Journal Editors, ICMJE)2] Recommendations for the Conduct, Reporting, Editing, and Publication of Scholarly Work in
Medical Journals (https://www.icmje.org/) = HY YL 3] 9] 2] u}Ett.

About the Journal

20 73 ArE(eISSN 2586-0860)2 20084 49 4 7te Aw@eH o] 4] g&x]olH =E/Fwo 2 uiF e Yol APHt. A
T A APEE 2SS B8 AAE A D A ARE 7¥o R IASA A7 2 AHHA FEE AFstuat A4S o Ao
o, AlTEs R A¥EYRY &4 i IS o % 7 A7 ¥ EH o] A (https://www.phwr.org/)°ll

2t}
Al F7H18 glo] AfEA @ET 4 AUt sheA7t § ol SR k&
of tigt MAA Atw B 9 HIE Aty 4 A4 P @ E A A(Open Access) SFEAIR, A& 0]-8 2kHCreative Commons
Attribution Non-Commercial License; http://creativecommons.org/licenses/by-nc/4.0)°l| whet B[4 B2 02 ARE AAP4E F2T 4= Q1o

A B0 48T A9 WA 5742 Wolof S,

onl
[¢)
H!
Aty
o
[o1°
H
o
r
=
S
Py
og
©
g
e}
f
i
&
o
tu
>
ok
iy
B
=
oo

Submission and Subscription Information

T2 A3 A9 BE =59 e 239 A A" (https://www. phwr.org/submission)& &34 7FsstH =251 Al BQ7F &
£ W82 91 B2 A4S gtk £ A73a A 30 99E FHolAE Bl AAEHIL Jon, A7) 15S Yot 2 oHd
(phwrcdc@korea. kn)2 7, &4, o|H|A FAE 7| Afsto] 44T 4= Qltt.

71EF BLE £ ABH+82-43-219-2955, 2958, 2959), A (+82-43-219-2969) E= ©|H| U(phwredc@korea kr)}Z &3 755}t

(o]
.(

e 20234 2 16Y€
H8y9l: X|Ju]

=
TR ey

HAARS Age] R 7 ele-S vl ot ARAAZ: @ =2t

(28159) 5 AFAl §ET 255 542 187 25 R w Y et (04521) A& 5+ FuLe 32, agdg 23
73} +82-43-219-2955, 2958, 2959, WA, +82-43-219-2969 A3} +82-2-325-2093, WA, +82-2-325-2095
olu . phwredc@korea.kr ol4 <. info@medrang.co.kr

EH°IA. https://www.kdca.go.kr £H°|A. http://www.medrang.co.kr

Copyright © Korea Disease Control and Prevention Agency
This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0) which permits
unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.



R

Public Health Weekly Report
elSSN 2586-0860

HW

9—] 202149 79~20249 79

]

-=
«

(0)

#39]

EARR

. E F T F FFToiofOEOE

7 - ¥ o5 B o0"5 2 7

o N W W N R N N - . -

3 3. 8 3 & 8 8 % 4 & o :
._.m-L ol . ol o) o o = ol ! O] r ol o) ‘_ ol " T ol ‘ ol ol =
T m, w_wur« EXE AT uﬁmturm P = Hn_m_mw o~ mmurm T e <
~I 5o X N R Bz R oo N XA o o B iy ol mo
oF S o R 08 i W N M MH MT BT CR

ol
.WO
=
]
< o
il =
wjr frou
0 Tor oo
T " 3

o o 5o o = i T i

= w o ™ I A

7 E R u = § "

o o o X ) oo

3 B3 B ® T d ® B H @ i
7o ol " ol ol L._Oﬁ [val N = ol ) " ol ol i
5w B WEBs WL By Y5 WL WE 5 N N
2 N o T Fe g g Vo g g O P =
B B o T o odw ol R o oz oFH T o o

&

_WO

o

.uNO

o_.a %

i e

1ol B G

o o w o o G o o

= = 21 T 05 H = )

T G) ¥ " W W o

o o I N S - ¥ e

IH_ d-L ol q ol % n_Al.._ 2 : ._@- ] mmu ol Bo o __o._ | ___IOﬂ ol _ﬂ_ J ol ZE ] m_._ ]
143 T Rl Bh ©p Wop on £5 @k Hg g o 05 o m B
1| N B HY e o ¥ B No N Nr Nt w =

Korea Disease Control and
Prevention Agency

KDCA

@

3]

o

FH="z

L;L



L))

Check for
updates

=
A =&
elSSN 2586-0860
P port

https://doi.org/10.56786/PHWR.2023.16.6.1 ublic Health Weekly Re

2L 3 20| XY E-0}2H(Creutzfeldt—Jakob Disease) i 3ist
201720214

P

2
3 2o|2H E-ofFH(Creutzfeldt-Jakob disease, CJD)-2 ¥l QI |20 93] WA= A7 Est5 A ZHA) o] YL of
§ HEA AT FAF 20wt AP (sporadic CJD), 914 (jatrogenic CJD, 43 (genetic forms of CJD), 1%/ (variant
CID)SZ EHE 1 o] & A JZo|=HE-oFFHo] 85-90%, FHF0] 10-15%F AA|gch ZZo|2PE-oFFHEL Mg
oA 9 #eo] w3 HE 0l wet ¥ REAA FAEoE HEEHAGT 201197 ASZAAAR A=A UolA 2017-
20219 B9 HAYTE A 2o|2HE-ofFY FAH(FH)= F 27690tk F2 WA AGdlE 60-70tHolH A= 150%8(54.3%), F
A} 1268(45.7%) 0. & A7 FAEDE 8.6%p WokTh 50t AE Ay FEIAE= 5041 o) B0l 93.8%F =T, APd/dolA 504
o] o] 504 Rt 92.6%p WAYo] &AL FAF-L 504 ool Al9 TAYo] 54.2% =oF 50t AF AY FROE FQl
oty A= K3t ZHol7k UATHp<0.05). VEFAL &4 71580071 182%8(65.9%) 2 2 71 WL FA 9= oy 40l
127%(46.0%)°19om 7+ 23 H 1287 (46.4%), 9 AFAE Zofj2 HAst= 259 34, 94t 59 FA=Z F40] 1119
(40.2%), A2l 9378(33.7%), =4, B, &2 T 59 BA 442 93H(33.7%)°1th o] F FALE T/ APTolA &
SRt FE8AET 3.0%p D= AT F34ATT 42.8%p T ot ofFE |93t ZHolE BHAH(p<0.05). H 547 =
4 29 {3 WAL, APEAo] 87.0%, AE 13.0%E 4ol oF 78 k1 WFAL U] HAgo] glolth S A 20j=

HE-oFFY I £ 100% B9 179 $Fol3irh

==

=

79 ZMOf: 2 Zo|=ME ok f4 SAMo]; AN §F; oo

I\ | 2 9] A1 25kl Alfons Maria Jakoboll oJsf A2 Hil
HAoH([1], ¥ =42 Zeof oo MF== A2
A2 o]=H E -oFFH(Creutzfeldt-Jakob disease, CJD)2 EPg AFAgo 2 d8A ot T AHo] 7hsok g

AAAA R EaA TGk SlAdEe R 192090 = AL Fot] A A9E ok oy A Sk A=
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=S| Zo|2HE-ofFy A= HELA 7]17H2001-
2010%) &9 AH+ 18.5%(5-30%) ol o] F At
o] 1789(96.2%), FAB-L 3.2% 92w 2016-2019

W7 % 1887 % AVHAo] 87.8%, SHFS 12.0%2 B
B4 71700] B8l Ttk S7hshdrt.

@ M=Z0| &H & HE=27?

AT 5UTH2017-20214) ZEA RS Hge A
87.0%, +43F 13.0%, 17 10058 ¥ 1o 2 AAA
g 523 SAEI, A7 WE Aol 2HE -oFFY

i

23
e giek ouAlE AnE A F S408 BRE

64.9%2] A2 | (encephalitis), ¥ S (encephalopa-
thy), =9 A(meningoencephalitis), 9% (meningitis)
o]l

® AAE2?

AR S8 SHRE A5 Aste] A A &
F& st F5dA =] Al o] FaAel
HAFE A 40] Algoto] Al&3 GO0 ojojd 4= L E
stof, ERHEFAH)NA AHE & B e 55 o5 e

Z HA3| &%3519 Y77|E F TS Ao sl

(Aol gl At Ergshd of

g 1-1.5%

5 wr2A APt Q1 W
e Aot g7 = ol wat APg (spo-
radic CJD), 2%/ (iatrogenic CJD), 7% % (genetic forms of
CID), =X (variant CJD)2 E5F 511 o] & A4 F=2o0]
ZHE-opFgHo] AA| AZo|=HE -ofFH U] 85-90%
£ AAstH f4%0] 10-15%F AT AP 2
Al =Rl o) WAYst FHF2 FAH AU w}
g} sty 724 94 EHZ(fatal familial insomnia,
FFD), AIZER-AEZo|&H-ARIAZE F5(Gerstmann—
Striussler—Scheinker syndrome, GSS) 5-°] 3t} QUG 7
A2 9] AFA HE52 530 AFE MFF2 HMI =

S S5l ARTH2-4].
F=olA ¥

o
1o
oM,
-
2
i)
o,

K

et % Fo|2WE ok (HY
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2.0 A7 A7) S0l ALY 199697+ 200090 H
o 4173} »AEAL Ao SEAAE AFAL, 7D
ol a8 Pejo] e WE ol met 200195 20104
A MR BEAA ZEoR BTl 20119REE
RE ojg7|Bolq An7t e AEAAAAR A

o ®5t, 2001958 AlWE 37 Qe o)zy] A9
A9 A 7)20] e} 200595 E Azo]2HE ok 3

o

I
)
rfo
i)
rlot
:__l‘
P
N
olN
o)~
OE: :|0

Ay WA AAAA Al (https//is. kdca. go. ko) E &
A AR ZHE-oFFH 9
adlolE, AgtxAt dlole 9 Tt FAAE A APE
H23 HlolE & ol-gste] | ARo|2HE-ofFH o] W

A B3k, P B 5L Tkl F

1. L20|RHE-0FZY ZAIRIA

A=) oS RE Aol 2HE-ofgY oJ4A o]
dol FHE A4 ANRAAE Ao} APRAT G
SAAdo] 5SS AT AR 24
8 ALl o) ARZAA, R7E, 73
2 B3} AL A 27H3RE BeIsto] JeHRAA

A B Alze Al
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£ AT A2 B9 Dan Yol Rugh, oms)%

oA = AAle Ay AddAaet Aol 2dE-

8 PAMEE 49E FYotL ASPH AT A

1o

29Hd 35-F(Biosafety Level 3, BL3) AAMAIIA AAS
Aghsto] AR ASY e A Ao AAAT ] gt AFA

SRABBYRE AR

SR gl dat 242 $7aE 34

Zol2mWE okgy Axt oL A%

2. A20|=HE-0}FH|

aRo|zmE-oFREe By J1ES 2

o] /l]-%/ﬂ- 2\l

= O (o] ﬁoﬂ"
a2 el #2A(14-3-3, total tau protein, prion protein
gene [PRNP]) XA}, real-time quakinginduced conver-

sion (RT-QuIC) 52| A} 23E FHste] skt 4

Eo|ZHE-ofFH 2 H| 1A
7
s
Sh= Z|"l(rapidly progressive dementia), 7HoH/3<-7d & (my-
oclonus)”, A|ZFHZA}(visual signs)2>, A Y] 7)Aol (cerebellar
signs)”, A2 ZAH(pyramidal signs)” @ 4|92 FAH(ex-
trapyramidal signs)”, -84 15 5ol UetE Zlo] £4
ol

F8 AALFORE Hut gl 5421 F714
9] | 3H(typical periodic complexes on the electroencephalo-
gram [EEG]), =94 (brain MRD)2] &4} 2 G H(diffusion
weighted image) = HA| 74 G 8] & G/ (fluid-attenuated
in version recovery)°|A19] o Aa} u]Fd, 7|45
A= 2HS HYth A4 A FAb= HEsd0

2 western blot= $85t0] 7|4 0]4F9] 14-3-3 o

-

l_‘

<, total tau protein®] 4,000 pg/mL o% A&, §1g L2
A (PrPSo)S Bk AHH 02 FE5HE RT-QuIC HAES
S AE 7S FRlotrt. EHHA == DNA extraction
kit2 genomic DNAE &3t

merase chain reaction, PCR)&

H 1. AR0|2HE-oFFH(CID) T, 2017-20214
NE2F
BT WMEDA  CIDEE) CIDERS®%) IR
sCJD (%) gCJD (%)
A 786 276 35.1 240 87.0 36 13.0
2021 180 67 37.2 57 85.1 10 14.9 1.3
2020 135 64 47.4 58 90.6 6 9.4 1.2
2019 167 53 31.7 49 92.5 4 7.5 1.0
2018 181 54 29.8 47 87.0 7 13.0 1.1
2017 123 38 30.9 29 76.3 9 23.7 0.7
©@$1: 7A(%). CJD: Creutzfeldt-Jakob disease, sCJD: sporadic CJD, gCJD: genetic forms of CJD.

E%%Xl, [y

o

A

www.phwr.org Vol 16, No 6, 2023

2RO RX|, Ky 250

| 2™ 7|5 XMolZ ataxia, gait imbalance 52| ZAH0|
2 S (pyramidal signs): AQMZAME ZOHZ weakness, paralysis, spasticity 2| 40| S
2|2 S (extrapyramidal signs): U] 7| XS] ZOHZ tremor, rigidity, dystonia, dyskinesia, chorea S92
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< Feote] FHEC] A &2 A%eldlol. Tole d&
=, AR e A ARV 4 AdS A

AloleH7].

. ' 8
1.0 :
| 6 | !
8501 o7 A
8 .
3 401
<F =
%ﬁ 30 n 58 57 - §m§.
49 L 04 S o=
20 - & 0.4 g0
S
104 [ r02o
o
0' T T T T 'O -%

2017 2018 2019 2020 2021
A
J8 1. 3 Z2o|2HE-oFFH(CJD) oFdd /A 1005 B Ay
sCJD: sporadic Creutzfeldt-Jakob disease, gCJD: genetic forms of
Creutzfeldt-Jakob disease.

3t

1N
=

A

2

1. A20|=HE-OIFH HE'H USSHQI7 100 HE)

T 5z ARo|2HE-okFY o4lAN T B
7869 % SAHEA) = 27602 9F 35%% o, i uhAy
B3 A9 oF 30-40% W= FRHFH)7F BREUS A
=l BxH(EA) AtEls 20179 387 A o]F 2018¥ 0]
42% (1678) S7ket 547 0] LABIA T 0] F 50-60FHHE &
Alstar Qlek. 1005 B SAF 482 201749 0.7, 2018~
202149 1.0-1.398 $=o|t}. 53 4 o] FA4=E &
A2 AR 87.0%, A% 13.0% AbdrA4o] oF 7u] &t

225Uz ¥4, A A & 1, 2™ D).

ol
ot

2. AZ0|=HE-OIZE HdE Y

HA F2HEFH) 2767 F AR 1508 (54.3%), F2t 126
5(45.7%) 0.2 &7} FAE T 8.6%p Bk, 50T AL
Ay FEOIAE 5041 ol o] 93.8%F AAATE F8
HHY Al 50-70H olAoE AA WAy oF 93.5%%
Aok 9l o APFEEE 60th7E 7H +11(38.8%), 70
o) ©]4+(35.9%), 501(18.8%), 40TH(4.7%), 30H(1.4%), 20
H(0.4%) <=oltt. 597 Bt S7He2 14.6%°1™ AFHE
7ML 60t7F 29.6%= 7Hg &1L 50t 9.6%, 70tH 3.0%
Zo|th(H 2, 19 2).

H2 IZ0|2HE-oFFH(CID) AFE TAIZ
ol . HHCH(MI)
20-29 30-39 40-49 50-59 60-69 270
2021 67 1 1 3 13 31 18
2020 64 0 1 2 12 26 23
2019 53 0 1 3 8 20 21
2018 54 0 1 3 10 19 21
2017 38 0 0 2 9 11 16
A% 276 (100.0) 1(0.4) 4(1.4) 13 (4.7) 52 (18.8) 107 (38.8)  99(35.9
=9): ¥, CJD: Creutzfeldt-Jakob disease.
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20,

(40.2%), AZ7ol

59 B4 342 93%8(33.7%)°1 ATt I FHALZ = western

blot, total tau protein ELISA (enzyme-linked immunosorbent

assay), RT-QuIC, PRNPE A A|o}9=T western blot &

Aol 4 LBAZE Holk 24 7154
I AR - FE 2R E Al
FAE B S0l 1279(46.0%)°1 A2 66.3%H°-
o 128%(46.4%), 9 ABAE o Fi= 3678019
B4, Sl 59 FAR 5401 1119 F974=d 254
93%W(33.7%), ¢4, S, &4, B A, JASH oR, A

g, FA A= S
o]ek 2Rl 7k AR TH(p<0.05) (E 3).

or3(areA,

23S o°

A7 ool 7}

0] 79.3%= 7} =9k total tau protein ELISAE 26.8%C]
AE7o] 4,000 pg/mL °]/4o]3itt. RT-QuIC ¥
o PRNP 23} & gheld At
FAg)o wet A+E
=] s 1= A A= Bl i |

, RT-QuIC ¥4 o5, PRNPOI|A] 52

20t} s0cH 4, Xt S¢HO| HE g
== 3orc4 = eo0rH
40cf W 70rH Ol AR SHo7E ERlE 3692 FAY R0 =2EE-
1007 oFFel 208(5.6%) 2 7P Wk, AZAEW-2ER
80 26.9
70 1 HY Olgﬁ—ﬂli?li’ﬂé = 10]1](27 8%) 7]’ ] Ac_; %Eﬂ%
gg: 68(16.7%) =9 FHFYEE = P102Lo] 27.8%= 71
46.3
40 - 406 Woky V1801 19.4%, E200K, M232R, D178N°] 16.7%%
30 A
20 4 o V2031 2.8% A THAE 4).
19.4 188
10 |
0 45 15 31

2021"%

2020

2019
fal

2018

2017

2017-20214 3t RAAHE &

73 2. A Z2o|=HE-oFFH(Creutzfeldt-Jakob disease, CJD)

5. 7 A

A TG 87olH 572 A, 2702 2/ (negative), 1742 SJ4IAH
E 3. A20|2FE-o[FY(CID)Y AAF=E T 54, 2017-20214
42 == sCJD (n=240) gCJD (n=36) Total (n=276) p-value
A 54 (G 130 (54.2) 20 (55.6) 150 (54.3) 0.72
AR (=50A) 231 (96.3) 27 (75.0) 258 (93.8) <0.001
SRS LA E 115 (47.9) 13 (36.1) 128 (46.4) 0.24
A2t 84 (35.0) 9 (25.0) 93 (33.7) 0.28
&47]% 161 (67.1) 21 (58.3) 182 (65.9) 0.42
FAZ 100 (41.7) 11 (30.6) 111 (40.2) 0.25
FA LR 117 (48.8) 10 (27.8) 127 (46.0) 0.02
A S 81 (33.8) 12 (33.3) 93 (33.7) 0.93
AEHAHG A 14-3-3 193 (80.4) 26(72.2) 219 (79.3) 0.44
Tau protein (>4,000 pg/mL) 69 (28.8) 5(13.9) 74 (26.8) 0.18
RT-QuIC 167 (69.6) 16 (44.4) 183 (66.3) <0.001
PRNP 0(0.0) 36 (100.0) 36 (13.0) <0.001
9] A(%). P71 ZE 75 23 RT-QuIC: real-time quaking-induced conversion, PRNP: prion protein gene.
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B4 §A% 99| 57, 201720219
Z2(%) {HY n (%) 2017 2018 2019 2020 2021
gCJID (55.6)  E200K 6(16.7) 1 2 1 2
M232R 6(16.7) 4 1 1
V1801 7 (19.4) 2 1 1 1 2
V2031 1(2.8) 1
GSS (27.8) P102L 10 (27.8) 1 1 2 3 3
FFI (16.7) D178N 6 (16.7) 1 1 1 1 2
ZA1(%) 36 (100.0) 9(25.7) 7 (19.4) 4(11.1) 6 (16.7) 10 (27.8)
o9l A(%). 20219 A TH FAH AR 7|E

E5 74 A4, 2017-2021¢
il At Tax98
2L it

2017 A 2017.05.19 sCJD
2018 B 2018.06.17 Negative
2019 C 2019.06.08 sCJD

D 2019.06.28 Negative

E 2019.07.25 sCJD

F 2019.11.04 Suspicious CJD
2020 G 2020.07.03 sCJD
2021 H 2021.10.01 sCJD

A 84

sCJD: sporadic Creutzfeldt-Jakob disease.

ch ArdEaE 201949 44(50%), 2017, 2018, 2020,
202140] Z+ 1A4(12.5%)°] A THIE 5).

2 £
2017-20214 ¢t ARo|2WE-okFY oAl 24

8 A= 2767801,
Azo|2gE-olFoR WYHA oF2 5102 = A(en-

HuA 7868 F, SAHFH)E &
cephalitis), % (encephalopathy), =2} % (meningoen-
£} (meningitis) + 0 & YERGTH F9 WA o
Fi= 60-70tHo]H AFgAte] 59 i & 1 o] AFYS

of T Aze|2WE-okFY XY YPAY, (FEL B

oA Bl Aot SA 24 ATHT-91. ZAH A

cephalitis),

160

276799 e A7t FAE Y 8.6%p B3t=tl oFF
o= {008t o]zt fIYlom(p>0.05), 500 HF

# RO FRIgt ofgE WA A APl A 504 o]
A dhao] 504 wHEETH 92.6%p I P 504 o]
Aol A o] Aol 54.2% ot -3t 2kl 7t Y ATH(p<0.05).

WISd2 &4 7158N7t 65.9%= 7P Bkl I

ox,

T8 H 46.4%, FA AR #HH S0 46.0%, FAE T
2 40.2%, A27gN 33.7%, Al 54 33.7% Itk ©]
T AR S8 SRR
3.0%p B=H FAF2 FS58AE 42.8%p H @ol ot
E {3 Aol S EYIrh(p<0.05).

A HALZ = western blot, total tau protein ELISA, RT-

APl TSR

QuIC, PRNPE Aot ¥ H45HE o]8sto] 14-3-

3 el o] AZoHE

p

ZAFoF= western blotd] YdE&2
79.3%% 7P w9k ddo] HEHS S5k a4
2FRQl ELISAE B9 total tau proteine >4,000 pg/mL
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Current Status of Creutzfeldt—Jakob Disease in the Republic of
Korea, 2017-2021

In Sook Shin, Ho Seon Lee, Jeong Ran Kwon, Ji Yeon Lee, Hyang Seon Kim, Kyung Won Hwang*

Division of Control for Zoonotic and Vector borne Disease, Bureau of Infectious Disease Policy, Korea Disease Control and Prevention
Agency, Cheongju, Korea

ABSTRACT

Creutzfeldt-Jakob disease (CJD) is transmitted by pathogenic substances called prions and can rapidly lead to death. However,
no specialized treatment (medicine) has been developed to date. The route of infection is classified into sporadic (sCJD),
iatrogenic, genetic forms (gCJD), and variant (vCJD). sCJD accounts for 85-90%, while gCJD accounts for 10-15%. CJD was
managed through infectious disease surveillance based on the Infectious Disease Prevention and Control Act. In 2011, the
monitoring method was changed to a total surveillance system. From 2017 to 2021, 276 patients had probable CJD in the
Republic of Korea. Of the total cases, CJD was diagnosed in 35%, and the incidence was higher in patients aged 60-70 years.
Of 276 patients, 150 were women (54.3%) and 126 were men (45.7%), with more women than men by 8.6%. For sCJD, the
incidence was 92.6% higher in those aged =50 years than that in those <50 years old, and for gCJD, the incidence was 54.2%
higher in those aged =50 years. Upon analysis of the incidence of cases by CJD type and age groups above 50 and under, a
significant difference (p<0.05) was observed. From 2017 to 2021, the incidence of CJD by type was 87.0% for sCJD and 13.0%
for gCJD, with an incidence of 0.1 per 100,000 people. There was no domestic occurrence of vCJD.

Key words: Creutzfeldt-Jakob Disease (CJD); Gene mutations; Sporadic; Genetic; Iatrogenic
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Introduction treatment (medicine), and CJD patients show poor survival
rate and rapidly die. CJD occurs in approximately one to two

Creutzfeldt-Jakob disease (CJD) is a rare disease and was persons per 1 million population and is classified into sporad-

first described in 1920 by Alfons Maria Jakob, a German neu-
rologist [1]. CJD is a fatal, degenerative brain disorder caused
by prions, which are pathogenic infectious agents. Cross-
species transmission can occur, and CJD can be transmitted di-

rectly from patients. However, there is currently no specialized

www.phwr.org Vol 16, No 6, 2023

ic CJD (sCJD), iatrogenic CJD (iCJD), genetic forms of CJD
(gCID), and variant CJD (vCJD) by route of infection. sCJD
accounts for 85-90%, while gCJD accounts for 10-15%. Cases
of sCJD and gCJD are caused by spontaneous mutations and

genetic predispositions, respectively, including fatal familial

163


http://www.phwr.org

I Public Health Weekly Repo: ’\

Key messages
(D What is known previously?

During the sentinel surveillance period (2001-2010),
the average annual number of patients with Creutzfeldt-
Jakob disease (CJD) in the Republic of Korea was 18.5
(n=5-30 per year). Sporadic (sCJD) and genetic forms of
(gCJD) accounted for 96.2% (n=178) and 3.2%, respec-
tively. From 2016 to 2019, the number of patients with
CJD totaled 188 (sCJD, 87.8%; gCJD, 12.2%), showing
a slight increase from that during the sentinel surveil-
lance period.

(@ What new information is presented?

Over the 5-year period, the incidences of CJD patients
by route of infection were 87.0% in sCJD and 13.0% in
and gCJD. Among suspected CJD patients, 64.9% were
classified as not CJD cases. These patients were con-
firmed to have encephalitis, followed by encephalopathy,
meningoencephalitis, and meningitis.

® What are implications?

CJD is clinically characterized by cognitive decline ac-
companied by neurological symptoms. When a patient
with symptoms suggestive of CJD visits a medical insti-
tution, essential diagnostic tests to confirm CJD must be
promptly conducted. Importantly, surgical instruments
used for patients with probable CJD should be thorough-
ly disinfected with special disinfection methods to pre-
vent further transmission via medical devices.

insomnia (FFI) and Gerstmann-Straussler-Scheinker syn-
drome (GSS). iCJD and vCJD are transmitted via an invasive
contact with infected tissues and via oral exposure to trans-
formed prions, respectively [2-4].

When the incidence of vCJD (oral consumption of trans-
formed prions) peaked in the United Kingdom (UK) in 1996
and 2000, a national surveillance system was established in the

neurology departments of teaching hospitals in the Republic

164

of Korea (ROK). Based on the Infectious Disease Control and
Prevention Act, CJD was included in the sentinel surveillance
as it was designated as a legal communicable disease from
2001 to 2010. Since 2011, CJD surveillance became manda-
tory to allow reporting by any medical institute. Moreover, the
Korean government initiated a project to support medical ex-
penses for patients with rare and incurable disease since 2001,
and accordingly, medical expense assistance was provided to
patients with CJD since 2005 [5].

CJD requires high-quality professional judgment when
classifying cases since initial symptoms are similar to those of
noninfectious prion diseases, such as dementia and Parkinson’s
disease. The Korea Disease Control and Prevention Agency
(KDCA) established a systematic patient classification system
to strictly monitor the incidence of prion diseases through an
accurate diagnosis and rapid case classification. This study
aimed to identify the incidence of CJD over the last 5 years and
to provide management direction for reducing the incidence of
infectious diseases by identifying the epidemiological charac-

teristics of CJD in the ROK.

Methods

Data on zoonotic CJD for the recent 5 years reported
through the surveillance system of legal communicable diseas-
es (https//is.kdca.go.kr) by the KDCA, epidemiological inves-
tigation data, and results of autopsy performed in an autopsy
center of Hallym University were used. The incidence of CJD
in the ROK, laboratory diagnosis findings, and clinical mani-
festations were collected to analyze the epidemiological charac-

teristics of CJD in the ROK.
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1. CJD Surveillance System

All nationwide medical institutes completed a case inves-
tigation form, a prescribed form for reporting all suspected
CJD patients, and registered to the Integrated System (IS) of
the KCDA. With regard to the reported individual case, cities
and provinces within the address jurisdiction of the suspected
patient completed the epidemiological investigation form and
identified the patient’s additional information through review-
ing the case investigation form and medical records and (if
necessary) interviewing the primary care physician. These data
reported to the KDCA through the system. Specimen request-
ed by the medical institution should be tested at the Division of
Bacterial Diseases of the KDCA and Biosafety Level 3 (BSL-3)
laboratory of Ilsong Institute of Life Science, Hallym University
Hospital, which has been designated as a Korea CJD autopsy
center. These test results registered in the IS of the KDCA.
Considering that the disease is characterized by rapid progres-
sion, the Division of Zoonotic Disease Management of the
KDCA established an expert committee, comprising clinicians,
who determined the case by integrating the patient’s clini-
cal progression to date, recently confirmed diagnosis, primary
care physician’s opinions and criteria for judgement, and test
results.

Measures implemented for the classified patients to prevent
CJD transmission include permanent deferrals from donating
blood and infection prevention and control by medical insti-

tutes via a thorough disinfection of medical devices.

2. Diagnostic Criteria for CJD

Clinical symptoms and progression and prion protein-re-
lated diagnostic tests (14-3-3 protein, total tau protein, prion
protein [PRNP]), real-time quaking induced conversion (RT-
QuIC) are collectively used to diagnose CJD. Since CJD exhib-
its relatively distinct clinical features, it is easy for experienced
neurologists to establish a clinical diagnosis. Typical onset of
symptoms occurs at approximately age 60 years, and symp-

), vi-

toms include rapidly progressive dementia, myoclonus'
sual signs”, cerebellar signs”, pyramidal signs”; extrapyramidal
signsS), and akinetic mutism.

Key imaging findings include typical periodic complexes
on electroencephalogram and high signal intensity in the ce-
rebral cortex, caudate nucleus, and basal ganglia on diffusion-
weighted or fluid-attenuated inversion recovery of the brain
magnetic resonance imaging. In terms of laboratory findings,
all patients with CJD demonstrated the presence of 14-3-3
protein in cerebrospinal fluid (CSF) confirmed by western blot
(WB) and enzyme-linked immunosorbent assay (ELISA) con-
firmed total tau protein (>4,000 pg/mL) level. Furthermore,
they undergo RT-QulC assays that have higher diagnostic ac-
curacy to directly detect transformed prion proteins. With re-
gard to blood tests for CJD, genomic DNA is extracted from
the CJD patient using a DNA extraction kit, and polymerase
chain reaction (PCR) is performed to amplify prion protein
genes, followed by sequencing of the genes to assess for muta-
tions and polymorphisms.

The most definitive way to confirm CJD is a brain biopsy

after death (autopsy). However, the autopsy rates are low due

Y Myoclonus: a sudden involuntary jerking movement of a muscle or muscle group

2 Visual signs: diplopia, visual agnosia, visual field defect, and illusion

% Cerebellar signs: ataxia and gait imbalance due to difficulty in maintaining posture, balance, and muscle tension, including controlling voluntary

movement

9 Pyramidal signs: weakness, paralysis, or spasticity due to upper neuron disorders
% Extrapyramidal signs: tremor, rigidity, dystonia, dyskinesia, or chorea due to basal ganglia abnormality

www.phwr.org Vol 16, No 6, 2023

165


http://www.phwr.org

I Public Health Weekly Rspmt'\

to the cost of autopsy, family members” unwillingness to pro-
ceed with autopsy, and the lack of understanding in CJD. The
autopsy rates are also low in other countries due to an increase
of costs, fear of lawsuit, and possibility of infection when han-
dling tissue samples from an autopsy [6]. Recently, advanced
imaging techniques with higher accuracy and reliability used to

establish a clinical diagnosis are more preferable [7].

Results

1. Annual Incidence of CJD (per 100,000 people)

Over the past 5 years, among the 7806 reported suspected
cases, there are 2706 patients accounting for approximately
35%. Suspected patients account for approximately 30-40%
of the number of cases reported annually. In terms of (suspect)
CJD cases by year, there were 38 patients in 2017 and it in-
creased by 42% (16 patients) resulting in 54 patients in 2018.
Thereafter, there are approximately 50-60 cases. The inci-
dences of patient per million people are 0.7 patient and 1.0-1.3
patients in 2017 and 2018, respectively. Over the 5-year pe-
riod, the incidences of CJD patients by route of infection were
87.0% in sCJD and 13.0% in gCJD, showing that the incidence
was approximately seven-fold higher in patients with sCJD.

Over the 5-year period, there were no vCJD and iCJD cases

detected (Table 1, Figure 1).

2. Incidence of CJD by Age Group

Of the 276 suspected CJD patients, 150 patients (54.3%)
were women and 126 patients (45.7%) were men, showing
that there were 8.6% more women than men. When an age
group was divided into 50 years, 93.8% of patients were 50
years or older. Most patients were in their 50s-70s, account-
ing for approximately 93.5%. Of them, most patients (38.8%)
were in their 60s, followed by 70s (35.9%), 50s (18.8%), 40s
(4.7%), 30s (1.4%), and 20s (0.4%). Over the 5-year period,

Bl sCJD [J gCJD
— Incidence rate per 1,000,000 people
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Figure 1. Reported cases of CJD by type (incidence rate per
100,000 people)

CJD: Creutzfeldt-Jakob disease, sCJD: sporadic CJD, gCJD: genetic
forms of CJD.

Table 1. Reported cases of CJD, 2017-2021
Vear Reported  CJD (provable) AJB (%) Classification by type Incidence rate
cases (A) cases (B) sCJD (%) gCJD (%) per million
Total 786 276 35.1 240 87.0 36 13.0
2021 180 67 37.2 57 85.1 10 14.9 1.3
2020 135 64 474 58 90.6 6 9.4 1.2
2019 167 53 31.7 49 92.5 4 7.5 1.0
2018 181 54 29.8 47 87.0 7 13.0 1.1
2017 123 38 30.9 29 76.3 9 23.7 0.7
Values are presented as number or percentage. CJD: Creutzfeldt-Jakob disease, sCJD: sporadic CJD, gCJD: genetic forms of CJD.
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Table 2. Reported cases of Creutzfeldt-Jacob Disease (CJD) by age group, 2017-2021
Age (y)
Year Total L
20-29 30-39 40-49 50-59 60-69 270
2021 67 1 1 3 13 31 18
2020 64 0 1 2 12 26 23
2019 53 0 1 3 8 20 21
2018 54 0 1 3 10 19 21
2017 38 0 0 2 9 11 16
Total (%) 276 (100.0) 1(0.4) 4 (1.4) 13 (4.7) 52 (18.8) 107 (38.8) 99 (35.9)
Values are presented as number or number (%).
sychological symptoms including depression, apprehension,
20-29 50-59 psy gical symp g dep pp
W 30-39 W 60-69 inati ion i -
40-49 W 570 hallucination, or delusion in 93 (33.7%). WB, total tau pro
100 tein, RT-QuIC, and PRNP were performed as diagnostic tests.
80
70 - 28 396 38.9 ~ Most patients were positive for WB, accounting for 79.3%, and
60 1 26.8% had a total tau protein level of >4,000 pg/mL. The posi-
50
e - > 280 tive RT-QuIC result was found in 66.3%, and 36 patients were
301 confirmed to have pathogenic mutation based on the PRNP
20 1
10l B 188 15.1 185 237 results.
0 ﬁ—'] 5 ; 3.1 1-67 5.7 -9 56 1-9; 53 .
2021"% " 2020 2019 2018 2017 Demographic characteristics, presence of clinical manifesta-
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Figure 2. Reported cases of Creutzfeldt-Jacob disease (CJD)
by age group

the average rate of increase was 14.6%. The highest increase
rate was observed in the 60s age group (29.6%), followed by
the group of 50s (9.6%) and 70s (3.0%) (Table 2, Figure 2).

3. Clinical and Diagnostic Characteristics

The most common clinical manifestation was cerebellar
signs including gait disturbance and ataxia reported in 182
(65.9%), extrapyramidal signs including muscle spasms and
involuntary movement of the limbs and torso in 127 (46.0%),
myoclonus in 128 (46.4%), pyramidal signs including mus-
cle stiffness and weakness from upper motor neuron dis-

eases in 111 (40.2%), visual disturbances in 93 (33.7%), and

www.phwr.org Vol 16, No 6, 2023

tions, and diagnosis results were analyzed using chi-square (y”)
test according to the subtypes (sCJD and gCJD) classified by
the route of infection, and significant differences in age, extra-
pyramidal symptoms, and RT-QuIC positivity were observed
(p<0.05) (Table 3).

4. Status of Detection of Gene Mutation

In 36 patients with confirmed pathogenic mutation, the
most common confirmed gCJD reported in 20 (55.6%), fol-
lowed by GSS syndrome in 10 (27.8%) and FFI in six (16.7%)
patients. In terms of genotype, most patients had P102L, ac-
counting for 27.8%, followed by V1801 (19.4%); E200K,
M232R, and D178N (16.7%, each); and V2031 (2.8%) (Table
4).
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Table 3. Reported cases of CJD by type, 2017-2021

Classification Characteristic sCJD (n=240)  gCJD (n=36) Total (n=276) p-value
Gender/age Woman 130 (54.2) 20 (55.6) 150 (54.3) 0.72
Age (=50y) 231 (96.3) 27 (75.0) 258 (93.8) <0.001
Clinical symptoms”  Myoclonus 115 (47.9) 13 (36.1) 128 (46.4) 0.24
Visual signs 84 (35.0) 9(25.0) 93 (33.7) 0.28
Cerebellar signs 161 (67.1) 21 (58.3) 182 (65.9) 0.42
Pyramidal signs 100 (41.7) 11 (30.6) 111 (40.2) 0.25
Extrapyramidal signs 117 (48.8) 10 (27.8) 127 (46.0) 0.02
Psychatric symptoms 81(33.8) 12 (33.3) 93 (33.7) 0.93
Laboratory diagnostic Western immunoblot 193 (80.4) 26 (72.2) 219 (79.3) 0.44
tests (positive) Tau protein (>4,000 pg/mL) 69 (28.8) 5(13.9) 74 (26.8) 0.18
RT-QuIC 167 (69.6) 16 (44.4) 183 (66.3) <0.001
PRNP 0(0.0) 36 (100.0) 36 (13.0) <0.001

Values are presented as number (%). a>Including duplicate cases. CJD: Creutzfeldt-Jacob disease, RT-QulC: real-time quaking-induced

conversion, PRNP: prion protein gene.

Table 4. Type of gene mutation, 2017-2021

Type (%) Mutation N (%) 2017 2018 2019 2020 2021

gCJD (55.6)  E200K 6 (16.7) 1 2 1 2
M232R 6 (16.7) 4 1 1
V1801 7 (19.4) 1 1 1 1 2
V2031 1(2.8) 1

GSS (27.8) P102L 10 (27.8) 1 1 2 3 3

FFI (16.7) D178N 6 (16.7) 1 1 1 1 2

Total (%) 36 (100.0) 9(25.7) 7 (19.4) 4(11.1) 6(16.7) 10 (27.8)

Values are presented as number or number (%). Infectious Diseases Surveillance Yearbook, 2021.

Table 5. Autopsy results, 2017-2021

Autopsy (biopsy)
Year Case
Date Result

2017 A 2017.05.19 sCJD
2018 B 2018.06.17 Negative
2019 C 2019.06.08 sCJD

D 2019.06.28 Negative

E 2019.07.25 sCJD

F 2019.11.04 Suspicious CJD
2020 G 2020.07.03 sCJD
2021 H 2021.10.01 sCJD
Total 8 cases

sCJD: sporadic Creutzfeldt-Jakob disease.
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5. Autopsy Record

A total of eight autopsies were performed at the Hallym

University Hospital autopsy center from 2017 to 2021. Of

them, five were confirmed to have sCJD, while two were nega-

tive and one was a suspected case. In terms of year, four autop-

sies (50%) were performed in 2019, and one autopsy each was

performed in 2017, 2018, 2020, and 2021 (12.5%) (Table 5).

Conclusions

Among 786 suspected CJD patients reported between

www.phwr.org Vol 16, No 6, 2023
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2017 and 2021, 276 were classified as suspected patients,
while 510 were classified as not CJD cases. Of the 510 patients,
most patients were confirmed to have encephalitis, followed by
encephalopathy, meningoencephalitis, and meningitis. Typical
onset of the disease occurs at age between 60 and 70, and the
disease leads to death usually within 1 year of illness onset.
Clinical progression and mortality rate of patients with CJD in
the ROK were not much different from those found in other
studies [7-9]. Among the 276 analyzed patients, there were
8.6% more women than men, but no significant differences in
the incidences of CJD by subtype (p>0.05) were found. When
the age was divided into before and after 50 years of age, the
incidences of sCJD and gCJD were 92.6% and 54.2% higher
in the group aged >50 years than the group aged <50 years, re-
spectively, showing significant differences (p<0.05).

The most common clinical symptoms were cerebellar
signs, accounting for 65.9%, followed by myoclonus (46.4%),
extrapyramidal signs (46.0%), pyramidal signs (40.2%), vi-
sual signs (33.7%), and psychological symptoms (33.7%).
Of them, 3.0%p more patients in sCJD experienced extrapy-
ramidal symptoms compared to those without symptoms,
while 42.8%p more patients in gCJD had no extrapyramidal
symptoms, showing significant differences between subtypes
(p<0.05).

For diagnostic testing, WB, total tau protein ELISA, RT-
QuIC, and PRNP were performed. Most patients (79.3%) were
positive for WB that detects the presence of 14-3-3 protein in
the CSF. Also, the proportion of patients whose total tau pro-
tein level was >4,000 pg/mL confirmed by ELISA, which mea-
sures detectable amount of proteins, was 26.8%. The propor-
tion of patients who were positive for RT-QulC test that de-

tects the presence of transformed prion proteins in the CSF was

www.phwr.org Vol 16, No 6, 2023

66.3%. Patients who were evaluated by integrating the clinical
progression and other test results were all positive for Rt-QuIC
test. In the RT-QuIC results confirmed by subtypes, among
those confirmed to have sCJD, there were 38.6% more patients
with positive test results than those with negative test results.
Among patients with gCJD, 8.5% more patients were nega-
tive compared to those who were positive (p<0.05). For PRNP
blood testing, genomic DNA was extracted from blood of CJD
patients using the DNA extraction kit, and PCR was performed
to amplify the prion genes. The amplified prion genes were se-
quenced to assess for mutations. Mutations were found in pa-
tients with gCJD.

In 36 patients with confirmed pathogenic mutation, the
most common confirmed gCJD reported in 20 (55.6%), fol-
lowed by GSS syndrome in 10 patients (27.8%) and FFI in
six patients (16.7%), with fCJD showing the highest inci-
dence. There were six types of prion protein genes confirmed
in mutations, and the most common mutation was P102L
(27.8%) which is associated with the neuropathological pheno-
type, GSS, followed by V1801 (19.4%); D178N, E200K, and
M232R (16.7%, each); and V2031 (2.8%) [10].

CJD is confirmed via autopsy [11]. Annually, the Autopsy
Center of Hallym University Hospital, appointed as a CJD au-
topsy center in 2005 by the Ministry of Health and Welfare
KDCA, performed autopsies for suspected CJD patients. The
actual autopsy rates are lower than the actual annual incidence
of CJD because of family members’ unwillingness to proceed
with autopsy and lack of understanding in CJD [0].

Over the recent 5-year period, the incidences of CJD pa-
tients by route of infection were 87.0% in sCJD (etiology
was unidentified) and 13.0% in sCJD, showing that the inci-

dence was approximately seven-fold in patients with sCJD.
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The incidence of patients per million people is 1-1.3, which is
similar to the global incidence reported by the World Health
Organization [2].

Until now, no vCJD cases are recorded in the ROK.
Between 1980 and 1996, more than 230 patients with vCJD
were reported in the UK, Western European countries, United
States, Canada, Saudi Arabia, and Japan. In the UK, 165 deaths
were reported. The route of transmission was through the
use of products and meats from the tissues of infected cows
which was fed to other animals (including brain tissues). The
European Union had banned importation of beef from the UK
for 10 years to prevent the transmission of infection [12,13].
Although no vCJD cases are currently reported in the ROK,
continuous surveillance for unusual cases including vCJD is
necessary. Furthermore, accurate monitoring should be con-
tinuously conducted via autopsy.

Moreover, education on CJD prevention, promotion, and
infection control should be sufficiently provided to medical insti-
tutions to avoid transmission via surgical devices. Also, medical
institutes should perform mandatory tests that are necessary for
accurately diagnosing and classifying cases, including a thorough
implementation of infection control and prevention measures,

such as surgical tool disinfection for the high-risk group.
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Operation of the Certification System of the KDCA to Prepare
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ABSTRACT

The Korea Disease Control and Prevention Agency (KDCA) is responsible for conducting and analyzing rapid and accurate
diagnostic tests, and monitoring of pathogens that cause infectious diseases. We are developing a Standard Operating Procedure
(SOP) that documents the specifications of the laboratory testing environment, and that outlines a certification system for
preparing standard test methods. Based on scientific evidence, the SOP describes the background of test selection, sample
types, procedures, and results interpretation. An objectively valid and reliable standard inspection method is being prepared
through a certification examination committee composed of internal and external experts. The KDCA will continue to revise
and update existing certified standard procedures. In addition, we will act preemptively to prepare for and respond to national

crises caused by emerging infectious diseases in the future.

Key words: Infectious disease; Standard operating procedure of laboratory testing method; Laboratory diagnosis of infectious

disease; Standard procedure
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Introduction

Laboratory tests for infectious diseases play an important
role in promptly diagnosing patients suspected of having an in-
fectious disease, ensuring appropriate treatment, and prevent-
ing large-scale spread in the early stages of its outbreak through
measures such as quarantine. In this process, it is necessary to
standardize and systematically operate all procedures and spec-
ifications from the sample collection stage to result judgment

stage to derive accurate and reliable diagnostic test results. By

176

clearly documenting the procedure and acceptance criteria
of the relevant testing methods and using standardized docu-
ments, it is possible to maintain consistency in the test results
across different testers and testing laboratories while minimiz-
ing the occurrence of errors due to differences in testing envi-
ronment. As a national reference laboratory for infectious dis-
eases, the Korea Disease Control and Prevention (KDCA) con-
ducts comprehensive laboratory testing and analyses to iden-
tify infectious disease pathogens. In addition, as the nation's

top diagnostic testing laboratory, it plays a role in presenting
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Key messages
(D What is known previously?

The Korea Disease Control and Prevention Agency
(KDCA) has been operating its own institutional accredi-
tation system since 2009 for the purpose of standardiza-
tion and quality control of diagnostic tests for infectious
diseases. Standard testing methods that have been certi-
fied through this system are being distributed not only to
the KDCA but also to public testing institutions such as
provincial health and environment research institutes.

(@ What new information is presented?

The guidelines for the preparation of regulations and
standard procedures for the certification review of labo-
ratory testing methods for infectious diseases were speci-
fied and supplemented. For this reason, it was attempted
to prepare an objectively valid and reliable standard test
method.

® What are implications?

The KDCA is continuously updating standard testing
methods for National Notifiable infectious diseases. In
addition, we are preparing to respond quickly and ac-
curately to crisis situations of various infectious diseas-
es, such as preemptively developing testing methods for
possible new and mutated infectious diseases.

the specifications for diagnostic testing of infectious diseases
so that diagnostic testing performed in local government labo-
ratories can produce consistent results [1-3]. In doing this, it
supports the pathogen-identifying institutions in performing
accurate diagnostic tests according to standardized and harmo-
nized test methods.

In relation to above, the Standard Operating Procedure
(SOP) for laboratory tests for infectious diseases has been pre-
pared for highly reliable testing, and a certification system for
objective verification of the SOP is being implemented. This

paper introduces the certification system of the KDCA for

www.phwr.org Vol 16, No 6, 2023

preparing standardized laboratory testing methods for infec-

tious diseases.

Result

1. Composition of the SOP for Infectious Disease

Laboratory Testing Methods

The laboratory testing SOP consists of the test background
and method, samples and controls, reagents and equipment,
precautions, performance validation, etc. Among these, bio-
safety precautions are applied to ensure the safety of experi-
menters or for processes involving the handling of dangerous
substances. The test method includes the procedure flow chart,
testing procedure, and details on the determination of results.

In addition, the criteria for testing method performance
validation are distinct for qualitative and quantitative tests de-
pending on the method. The items for performance validation
suitable for each test method are presented. Qualitative testing
involves setting the criterion for acceptance and undetermined
intervals, the minimum detection limit, sensitivity, specificity,
repeatability, reproducibility, and crossover and interference
reaction tests. On the other hand, quantitative testing includes
tests for selectivity, linearity, range, accuracy, precision, and de-

tection and quantification limits (Table 1).

2. The Members and Roles of the Review
Committee for Infectious Disease Laboratory
Testing Method Certification
The Division of Laboratory Diagnosis Management (the

supervising department) of the Bureau of Infectious Disease

Diagnosis Control operates a certification review committee

composed of internal and external experts to certify the SOP
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Table 1. Categories of standard operating procedure for testing infectious diseases

Subject

Main category Subcategory

Details to conduct Background Selection background/purpose/application scope

lavoratory test Specimen and control ~ Specimen type
Specimen collection and storage
Positive control/negative control/a barometer stock/standard material
Reagent and equipment Commercial reagent/labotatory-developed reagent

Main Equipment/sub-equipment/consumable
Precautions Biosafety (laboratory-personnel/hazardous material and waste management)
Conduct laboratory test
Testing procedure Flow chart/testing procedure/result interpretation
Critefia for evaluation Qualitative method Cut-off and set inconclusive interval
of laboratory test Limit of detection
Sensitivity/specificity (PPA, NPA)

Precision (repeatability and reproducibility)

performance

Cross-reaction and Interference
Quantitative method Selectivity
Linearity and range
Accuracy
Precision

Limit of detection and quantification

PPA=positive percent agreement; NPA=negative percent agreement.

Notice on e Certification
certification C;Eg:{f;?fnn Peer review examination Grant of accreditation
application committee
) . ) Internal experts ) Composed of )
According to the Sé‘gr’{i‘f'iscsa'ggn‘)f discuss the SOPs internal and Deciding whether to
annual plan application *After deciqg on external judges be Cel’tlf_led of the
and SOPs SOPs for certification *Judgment of results chairman
committee for each SOPs

I il t

Complementation (15 days) Complementation (15 days)

Figure 1. Certification process for laboratory test method by Standard Operating Procedure (SOP)

for infectious disease laboratory testing methods. The certifi-
cation review committee consists of approximately 15 mem-
bers, including the chairperson, and includes at least 3 exter-
nal members to ensure impartiality in the review process. The
chairperson and internal members are ex officio positions
composed of the chiefs and research officer at the Bureau of
Infectious Disease Diagnosis Control of the KDCA. The exter-

nal members are commissioned and consist of those who have
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majored in health and medical science-related fields such as
clinical microbiology, immunology, or medicine, or those rec-
ommended by international accreditation organizations or re-
lated societies.

In addition to performing the role of determining the suit-
ability of SOP and certifying laboratory testing methods, the
committee also provides advice on laboratory testing method

certification review requirements. Alternatives and suggested
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improvements for operational matters are discussed with the
operating department (the supervising department), and opin-
ions are reviewed to determine whether certification require-

ments are appropriate.

3. Procedures for Certification Review of Infectious

Disease Laboratory Testing Methods

In order to ensure accuracy as well as reliability in the test-
ing results, the SOP for infectious disease laboratory testing
methods undergoes both a peer-review as well as a review by
the certification review committee, who will determine the
suitability of the SOP through the review process and grant ap-
propriate certification (Figure 1).

The supervising department identifies those who need to
apply for enactment or revision of the SOP for the following
year in advance through a demand survey. Further, it establish-
es an annual certification review plan including the committee
operation direction and review schedule, by February of each
year. According to the annual plan, the supervising department
requests the laboratory testing method certification applica-
tion from the laboratory at least 2 weeks before the committee
meeting, and manages the overall process necessary to operate
the committee for the laboratory testing method certification
review. In general, the certification review meeting is held four
times a year, and approximately 10 standard testing methods
are certified per meeting; however, additional meetings can
be held for efficient certification review. The applicant depart-
ment prepares a certification application form according to
the “Regulations on the Certification Review of the Infectious
Disease Laboratory Test Act by the KDCA” within the dead-
line, describes the reason for the enactment or revision, and

submits it to the supervising department along with the SOP

www.phwr.org Vol 16, No 6, 2023

[4].

The preliminary review is conducted through a peer-review
involving internal experts at the Bureau of Infectious Disease
Diagnosis Control of the KDCA. To prevent conflicts of inter-
est, internal experts from the department applying for the re-
view cannot participate in the review process. Each internal ex-
pert reviews whether the SOP meets the criteria for each item
according to the preparation guidelines, closely checks whether
there are technical errors or problems in the testing method
and validation process, and prepares a review opinion. Internal
experts share and discuss opinions on aspects that need to be
corrected or supplemented according to the written opinion
through the preliminary review meeting. The person in charge
of the review of the application attends the meeting to collect
expert opinions. If corrections or supplements are necessary
according to the results of the review, the SOP is supplemented,
and a reply is provided within 15 days with a table of change.

After the peer review, the supervising department holds a
meeting of the certification review committee composed of in-
ternal and external judges to review the SOPs that have been
supplemented. Before deciding to grant certification, the com-
mittee conducts a comprehensive assessment to check that
there are no errors in performance validation of the test in the
SOP based on scientific grounds and whether there are any
problems with the test method with objective proof. The review
outcome is determined by the consent of the majority of the
members. However, the opinions of the minority are closely re-
viewed and reflected. The decision of the committee is notified
as “meets certification criteria,” “conditional certification,” “re-
review after supplementation,” or “does not meet certification
criteria” (Figure 2).

If determined to “meet certification criteria”, certification
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( Certification examination committee: discuss whether certification is appropriate )

Conditional conformity: according to the review
opinion of the committee, the conditions necessary
for certification are supplemented within 15 days

<Check whether the committee’s certification condition are reﬂecte(D

vt

Reexamination after
supplementation

Re-apply after
supplementing within
6 months
(skip the peer review)

)4 *

* A 4

Figure 2. Review process by certifi-

Conformity
Can be certified without supplementation

Nonconformity
Not suitable for authentication

cation examination committee and
report result

is granted without further supplementation. For “conditional
certification,” a supplemented SOP must be submitted within
15 days of notification by the applying department and cer-
tification can be granted after final review by the chairperson
only if the certification requirements have been adequately re-
flected. On the other hand, “does not meet certification crite-
ria” is granted if certification requirements are not met. “Re-
review after supplementation” may require significant supple-
mentation period due to requirements for additional experi-
ments or re-testing depending on the review comments from
the committee. A re-review can be applied within 6 months.
The review process will be identical for re-reviews and institu-
tion certification procedures can be simplified by foregoing the
preliminary review meeting. If the re-submitted SOP does not
meet the certification requirements, e.g. lacks scientific ratio-
nale or is incomplete, “does not meet certification criteria” will
be granted and re-application should be made after compre-

hensive supplementation.

4. Utilization of the SOP for Infectious Disease
Laboratory Testing Methods
The KDCA conducts technology transfer on diagnostic
tests for infectious diseases annually to the Regional Centers
for Disease Control and Prevention and the Regional Research

Institute of Public Health and Environment (hereafter referred
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to as “public testing laboratories”). During the technology
transfer, training on the testing method is conducted based on
the certified SOP and proficiency assessment is conducted for
quality management. Continuous management of the testing
performance is performed based on the results of this assess-
ment, by providing re-training for the laboratories that do not
meet the performance criteria. In addition, in order to ensure
standardized testing methods, a standard procedure data book
is prepared and distributed annually. Public testing laborato-
ries, such as the Regional Research Institute of Public Health
and Environment, refer to the distributed SOPs to establish

their own testing methods.

Conclusion

Since the 2009, the KDCA has been operating an SOP cer-
tification system for infectious disease laboratory testing meth-
ods in order to prepare validated standard testing methods. In
2017, the certification system was reorganized to meet interna-
tional standards by reflecting the certification standards from
the Clinical and Laboratory Standards Institute and the U.S.
Food and Drug Administration [5-7]. Going forward, the ob-
jective validation and reliability of the infectious disease diag-
nostic testing in the Republic of Korea will be ensured through

the operation of the SOP certification system. Furthermore,

www.phwr.org Vol 16, No 6, 2023
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testing methods will be continuously improved in preparation
and response to national infectious disease crises, such as new

infectious diseases and overseas epidemics.
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QuickStats

Trends in the Prevalence Gap in Perceived Stress Between Cities

or Provinces, During 2012-2021

In 2021, the age-standardized prevalence of perceived stress among those aged 19 years and over was the highest in

Incheon (29.5%) and lowest in Jeollanam-do (23.7%) (Figure 1). The gap in the prevalence of perceived stress between the

highest and lowest city decreased from 11.1% in 2020 to 5.8% in 2021.
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Figure 1. Trends in Perceived Stress between Cities or Provinces, 2012-2021

*Prevalence of perceived stress: Defined as the percentage of persons who feel “very much” or “much” stress in their daily life.

Prevalence rates in Figure 1 were age-standardized using the 2005 projected population.

Source: Korea Community Health at a Glance 2021: Korea Community Health Survey (KCHS), http://chs.kdca.go.kr/

Reported by: Division of Chronic Disease Control, Bureau of Chronic Disease Prevention and Control, Korea Disease Control and

Prevention Agency
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