NEC/\ 2015

F"* oal etXIolM
8 FP-CIT PET/CTY] UMX Q24

3/t R 7IEUEHE }—I H| & i1







OZI=E 2zl KoM

'8F FP-CIT PET/CT?]

QMY Q84 Wt U
=B Hiwg A3+

2015. 12. 31.






z o

1. o] A7e I=EAYRAFE AR SANECA
IRB 14-022)& & AFARIYYTH

2. o] BINE SRHARATANN SuT A7 At
HIAR ARRANRATY APGREE AT
SERLCREER R Y

3. 0] BaA ge A%, W, FuEH, A
dols WEA] FRBAC]EATU
Hele vk ste, ATUE B BoARe] A4S A9
ATAYR} EE LA Ro

ol
=2
rO

fo
ek

E
O,

b o2k
=

0, EI% -
P
iA)
1o

flr



rd

&l

ugu]

¥ Ao eI ARTER
d HAgIARTER

HHAZ Y

o
Rl

o}l

F=EA R

AA

o HAQedAGTET A7
o HAQedAGTET A7

FrE A0l =]d

H!_‘_
=

Ly

gl

F=EA R

A7

Sha A



|

oM
o

— — O ©O© I~ M~ >~

%0

or

&l

6l

11

11

HA

1.

14
17

K
oF  Tofd

19
20

20

23
30
36
55
-56

59
59
62

__A_._._
=

HAH =

1.

73

%

K4
Ok
ol

N2

2]
A

K
oF  7of!



== = = o < [ = [ < [ < [« < [

=a =]

=~ R

Xt

1-1.
1-2.
1-3.
2-1.
3-1.
3-2.
3-3.
4-1.
4-2.
4-3.
4-4.
4-5.
4-6.
4-7.
4-8.

4-9.
4-10.

4-11.
4-12.
4-13.
4-14,
4-1b.
4-16.
4-17.
4-18.
4-19.
4-20.
4-21.
4-22.
4-23.
4-24.

=7HE HPTZ0| M2 TRIZE RHEE (2005) oo 3
MZIAHO| HHME T} QHE HT e 4
TIIEEY Mg Bz FUSH M= GYE IR REE -5
AFED BEBITRA}  wervereeererssesssssssssss st 10
RITET|ZE  wovvereeserseeisess st 16
BIRMIRTA} BB cvreenressssssssssisssisssssssssi s 17
I FJO| trovnesstmsinsirstrastrstrisissinsinsinsssasssisissinssssinaseasas 18
BI5] EA] ottt sttt 21
BE FP=CIT PETQ| EITHHEFA -oeveeeereeesiieesieieiseiie, 22
1B FP=CIT PETI} REDHEZTO| QUX|G «overererereressssesesnsnsnnns 22
17N [ R 24
FP—-CIT FATEE QUR|IE «eeeeeeeeeesssesssessssissesissiesssssenes 25
18F FP_ClT Io-i_r_g]:ﬂ% ......................................................... 26
RIS FICHl FP-CIT PETZ £ QARICHL bl - 27
UHEMY IRIRESZS THoks °F FP-CIT PETR 2Z
OJARRICHTE H|TL wveeresessessssssssssssssssssssssmsssnsssssssssassssssssssasssasens 27
Z7| YYDt °F FP-CIT PET & ZITHO| HIG} woovvveees 28
HY stageOl M2 X7| UMZEICHY 8F FP-CIT PET &
RICEO| EHB}  woveeseeseesemsenssestsessss s 29
HY stage®i M2 'F FP-CIT PETQ| XA Q84 29
MBLHAIKE M it 30
BERITIFK|Q] AQAJZE cverreeerseeemsenisesisriississiciesisnens 31
MZIAETE GITHE] Bl AL v 31
b L= L= F Ty il R 32
A O|27|B HFROMO| FITHH o 33
E|E R|BLYQY coreerresersssrsserssesssssssesssassessersssrasisasinasessassses 33
BFRITIR| AQH|R ovveresrrsmesssssisisssissississss s 34
DHSAIOR HIRSE O|F 7| T £ oo 35
EHEZ G20, IMZIAE o 36
O MZIAE SHRF RIZAIOIQ] wroeerrenreseenieeis 36
OF7|H =Y IFIAHY S} RIBAOIY e 37
FQEHA ATEIIH| ovveeeseerssnsssesssess s 37
IZISY MUK AQHIS £ SHBA ZLf o 38



== o = = <« [ [ [ < = [ < [ < [ < = [ < = [ < < [ = g |

4-25.
4-26.
4-27.
4-28.
4-29.
4-30.
4-31.
4-32.
4-33.
4-34.
4-3b.
4-36.
4-37.
4-38.
4-39.
4-40.
4-41.

O|27|H QUEY PET &G ChI} i 40
THRIGIBEE A ALER|Q -ooveveveseessensensmnsssssisssssssssssissieas 41
PET ZHQH|R -weveeeeeersmsreresmsmsesisisisiete 42
AL 1 BEA ZATp e 49
PET ZHUH|R (MEHRIZ FQUA[) «eeverrerrrssmmssmmssmmssissniinnes 43
AUZQ 2 A ZT} e 43
ALZIQ 3 BEA ZHTf oo 44
ALZIQ 4 BA ZHTp oo 46
ALIZIQ B BEA ZATp v 46
ALZIQ 6 BEA ZHTf oo 47
AR 7 BA ZT} e, 49
ALZIQ 5 BEA ZATp v 49
ANLEIQ 6 BAl ZT} cooeeeeeieeierir s 50
THRIGIBEEAL ALER|Q -rovevevererssersserssersmnssenssesisenisesienieens 52
DIZIEEMO| AFRE STQBE ZRIH| -oveeerrerseerseessriieiiees 53
BIZPEELA ZHT} coresnesnessnesssesssasssasssasssesssessisssisssasssasassasses 54



J% Rl

a8 4-1.
a8 4-2.
O3 4-3.
a8 4-4.
a8 4-5.
a3 4-6.

SEMEHTE SEM v 20
CHARRE ME AN s 23
FP-CIT PETS| AZHE| 240) M2 HBHs HO| oo 26
PET ZIFl 200 M2 KHREEE BIG} ovrverrerreeemseneieeennas 45
5OM| 04 PET ZZ 420 M2 XHZHE Ba} o 18
60Al 014 PET 27 £Q0| M2 WYY BB} oo 51



2 o

HO

O ¢ uiE

oA wd oF 11,0009 Al mhzlsy $xto] 2hajo] =Y A4 HES]
2t AT QALL 20%UQE IS F5E =
okttt 7] mIEHe 4ol BSSHA UYehd ¢ 917
°H, 7] 37 YA "asitt TopuleHy] JARS AQR7|EEE 5
AFZ AHojghs Thdo] Qlont mlsw o4lgkAolA ZobileRtAl d4 glo] YA
o7 A7) 37 BESHe A9ET wE Ado] sFsdick ' FP-CIT SPECT] oigt
EHE = gAY °F FP-CIT PET/CT°ﬂ EHfz Bie U}Xl oot mp7isy o4 Bt
< Bkt spgoH,

Jo
o=

FP-CIT PET/CT HAAZE mA= XH"J"&%% AT EN B At Ad Oﬂ o*o”é/\}

o] #E3} HAY o] g i

1 ojAlgkRol A mlsy Agol R FP-CIT PET/CTY] UA44 -84 ¥
7Ft7l feiA AAE BEEaEE S¥oir. B wet %94
(Ovid-MEDLINE, Ovid-EMBASE, Cochrane library)?} ZU(Z o=, oJsh=Fr]
oefH|o] AHM) TloJEHo| A A AW FEZ AASH F 1727119 &£3lo] gl
Helow, o] & AH & A7|Eq wet 2F 1719 210 Jéﬂ‘”t}

20099 99%E 20139 6¥7HA ATFA7IEQl A BSAE AL SHF
d AHTE W&ot FP-CIT PET/CTE &gt de novo qu £ro] olAH
ZAbo] dhdy ] 3¢o] JA] &¢Oon Hoehn and Yahr stage (HY) 2.5°]5191
Aestglet. HiAl 7€ & MRI SolA S8 o] AU, XA te dAd

A

o

A=

rlﬁl ri&" %m
o i

A

—_



[©]

] AU, A A, HEAHo g HEFo] WA, A Aol Aujal gzt
2 A5ttt F FP-CIT PET/CT AAR |9b87t2 HF7aciis

o, gotog Al SRl Auldt 4, A ga)or THIGS w wEA dAE
g Taigem, w_, ERue B 7708 A0S WU, ®
B 2015W7H4] 2¥7F o718 S £ 104 dAto R AERAE AAJste], At
A 2847 4 H]8-g molslal o] HiEgo g AFAYF BAL ST

0O o5 24
AAY 231 ZEP 23 HFEPCR T HY Eri(i‘ﬂog , 2012)0] Ag=E|ict. @
1Y 5(2012) & PET/CT ZAS] Xehgsige

rlo
_\,a
[
H

AT, Ay dgohiag oAs 955 ix}, Azge vasist 1
a3, sRle e ARy i‘”ﬂ}‘ﬂl A9l 48 VYR AYpae W
94%, S| 92%01H] FAEAL 1

v 73t A7 9x8L 77 78% 67%& E_LO]' E}.

S ools g BAT 23 U FP-CIT PET/CTS] F 542 85 Q4%
L kappa 3 1092 the 3tout, 43 R9IS 35uslel By, Avd U4, A

Nr
tni

a2 BE YA L(kappa D= HPECIA 0.71, FZolA 0.66°0%
o1&l o E ERF 205994 mISHe sk FP-CIT PET/CTY
A=e 92.3% (95% CL: 86.2-95.9), £°l& 50.8% (95% CI: 38.0-63.5), FT¥x
9.5% (95% CI: 74.1-84.9)0]%it}. W18} mil& ZeAs waket AAENA 7

71&Z5ANDPS)9) 8F FP-CIT PET/CT 917E+ 93.2% (95% CI: 88.2-96.5), £9]
I 85.7% (95% CI: 66.4-95.3), A= 92.2% (95% CI: 88.3-95.1)0]3itt. 2&Z o7
'F FP-CIT PETC.Z m}71&HS Adsh=d] 9lojA HY ¥7] 1.50]519) izl o4
A ol A1 30.7% (95% CI: 24.4-37.6)014 g A9 oH, HY 27] oot ml&
g gl A= 50.7% (95% CI: 43.9-57.6)°14 27] Ao] st E3, 15
FP-CIT PETO.2 A4 H14552- Agskst], HY 1.57] olste] nxie'
Al Aol A 33.7% (95% CI: 27.3-40.5)°01A4 At MAsIAAM, HY 2.07]

\] rd )U; o
\I;«:O
2
)



sto] SHAFE] 56.6% (95% Cl: 49.8-63. 4014 27] o] 7Rs 3

MB2A A3 Y AR AY olish AAY 36.5% 1hY ol
63.5%om, 174 o} AR W FAe] ffFFo] Mz FA TH A i
WESGON, 80.5%7h 3 MR ILHOE A W BAAAY £AvGE
ggtot, 14 ol A WS WAL g Jm/ug YEE v ¥ AR Hgo]

= L.-_ol—ou:] mrl&go g At HlSE 42 .4%0] EF9iTh.

JERAL ZTE v oR AFFTY AL 43T 2 20149 FJAE mley @
A+ & 85,888 WACE PET/CTE E9T 4% T 48 H[E-2 8889 06,6367+
oW, gl A7|E ¥FA BT AXHIE Y F U&= EE 9869 7156742

2, ®F FP-CIT PET &9 Al & 98% 5209rgo] EW Qs ANHE AYs & e
Ao dAE) ES 8F FP-CIT PET/CT &%o] Hois} €

o o1& Sl Hls| =87F S7FE Aol a&d o, At 11%7H4 $7F Al &
Zagh A7nlof gt BlE A3 2wt g A= odEH, okt ¢ W 87t
Z7Fe Aloje BF FP-CIT PET/CT &9Hlgol gt vlg 7Pt o £2 Aoz 3
g,

o|N

¢

0O ZE Y M JO

'8F FP-CIT PET/CTE 3718 9JAlgkate] o]xby w7l &
WS Egloto] AAEPY mIESTFe Adehet 58351 E} %l ZF AAFREe] oF
30% - 50%°l4 '°F FP-CIT PET/CTS 1‘0 ? Adcto] vHAYG AFEPY HIEF
T#og 27 Fdo] =g Foth EF FARAN=109)E B mord FF
FP-CIT PETS o]&3t 7|29 H]qu Fo BlAlg) oF 11590 g 2AE|QY oS

olgst] A ¢ MezlmH] HEojRel mlEy AAEY RolEE FUHE 19
et AlUE R ARFFE £ B 718 w0857t §E S 91~276
o 99 AgETe] A=Y Qmolg&o] SV AAPS7E I 24% 71 Al
ok 1079 €9 37k 53% S7F Al o 3479 €9 7Pt 011—54%} £ AolMe &
29 A2 AHJIFEAE FHoIA oY FF xIES EAIskE o QoA ¥R
FP-CIT PET/CTS] ®lg&3to] gt 77} #7402 Hasit,

-|011
ﬂ] [e)
u}L
i)
_O|L
2,
_\1:_L
()

FQO0: siey, dA 84, FAA 12 % 2Y, AR ITEA

iii



Clinical usefulness of '®F FP-CIT PET/CT in suspicious early

Parkinson disease with comparative effectiveness research

Jung Mi Park!, Young Hoon Ryu? Jeonghoon Ahn?, Ja youn
Lee?, Ji-min Kim’, Hanbyeol Kwon?, Minkyung Shin’, Cheol
Hyung Lyoo?, Jeong Ho Park!, Juwon Seok?, Jae Hoon Lee?, Yoo
Kyung Lee!,

1 Soonchunhyang University Bucheon Hospital
2 Yonsei University, Kangnam Severance Hospital
3 National Evidence-based Healthcare Collaborating Agency

4 Joongang University

OJ Background

Parkinson's disease can be difficult to diagnose, as there are Parkinsonian
features of other causes or uncertainty in the early stage of Parkinson's
disease (PD). Moreover, it is important to note that missed clinical diagnoses
or delayed diagnosis rates were reported in 15-20% of the Parkinson's

disease in the early stage.

UJ Objective

The purposes of this study were: 1) to compare diagnostic accuracy of '°F
FP-CIT PET/CT; 2) to validate of clinical effectiveness of F FP-CIT PET/CT
in suspicious early Parkinson disease; and 3) to assess the budgetary impact

of FP-CIT PET/CT in early use in the diagnosis of Parkinson’s disease.

J Methods

In order to make a comparison between diagnostic accuracy of '®F FP-CIT
PET/CT and clinical diagnoses, systematic reviews were used. Following the

search strategy, a total of 172 cases were identified from various databases,



such as Ovid-MEDLINE, Ovid-EMBASE and KoreaMed. among which a final
only 1 paper was selected based on the selection and exclusion criteria.

A total of 381 consecutive patients underwent '®F FP-CIT PET/CT from
two centers (Kangnam Severance Hospital, Soonchunhyang Univ. Bucheon
Hospital, South Korea) between September 2009 and June 2013. Neurologic
specialists in movement disorder referred the patients. Finally, 205 patients
were selected as clinically suspicious de novo early PD by the following
exclusion criteria: non-confirmative diagnosis within 2 yr of follow-up,
anatomical disorders, metabolic illness, repeated stroke, and initial symptom
as dementia.

We evaluated inter-observers reliability using the Kappa value between two
nuclear medicine physicians to detect PD. The Kappa value was 1.0 for
detecting PD using ®F FP-CIT PET/CT.

In addition, a face-to-face survey was conducted to determine time and
money spent in the diagnosis of Parkinson's disease. A total of 104
Parkinson's disease patients participated in the survey, and we performed a

budget impact analysis based on the answers from the patient survey.

U Results
In systematic reviews, 1 paper was selected(Oh et al., 2012). In this paper, it
confirmed the diagnostic accuracy of the ®F FP-CIT PET/CT for parkinson’s
disease (PD) patients and compared progressive supranuclear palsy (PSP),
multiple-system atrophy (MSA) and healty controls. The sensitivity and
specificity for differentiating PSP from PD were 94% and 92%, respectively
and the sensitivity and specificity for differentiating MSA from PD were 90%
and 45%, respectively.

In retrospective medical record data, for detecting PD, the mean
sensitivity, specificity, and accuracy of 'BF FP-CIT PET/CT was 92.3% (95%
Cl 86.2-95.9), 50.8% (95% CIL: 38.0-63.5), and 79.5% (95% CI: 74.1-84.9),



respectively. For diagnosis of neurodegenerative Parkinsonian syndrome
(NDPS), the mean sensitivity, specificity, and accuracy of '®F FP-CIT PET/CT
for was 93.2% (95% CI: 88.2-96.5), 85.7% (95% CI: 66.4-95.3), and 92.2% (95%
CI: 88.3-95.1), respectively. The clinical effectiveness of *F FP-CIT PET/CT for
diagnosis of PD was evaluated by the change of initial clinical diagnosis in
30.7% (95% CI: 24.4-37.6) of patients and early confirmed diagnosis of PD with
an initial Hoehn and Yahr (HY) stage <1.5, in 50.7% (95% CI: 43.9-57.6) of
patients. The clinical effectiveness of '®F FP-CIT PET/CT for NDPS was
evaluated by the change of the initial clinical diagnosis in 33.7% (95% CI:
27.3-40.5) of patients and early confirmed diagnosis of NDPS with a HY stage
<2.0, resulted in 56.6% (95% CI: 49.8-63.4).

In survey, 36.5% of patients answered that it took less than one month to
be diagnosed with Parkinson's disease. Most of these patients visited
university hospital at the time of appearance of symptoms, of which 89.5%
were diagnosed with Parkinson's disease at the first visit. On the other hand,
patients who took more than one month to be diagnosed with Parkinson’s
disease spent more money to be diagnosed, and were more likely to visit
more than two types of hospitals. Only 42.4% of these patients were
diagnosed with Parkinson's disease at their first visit to a hospital.

As a result of the budget impact analysis, the cost of FP-CIT PET/CT in
the diagnosis of Parkinson’'s disease patients (N=85,888, 2014) is expected to
be 88,806 million KRW, whereas 98,671 million KRW was incurred in
unnecessary diagnoses to be saved. Consequently, 9,805 million KRW is
expected to be saved by reducing the time for diagnosis Parkinson’s disease.
In consideration of increasing demands in the future, up to 11% of the

increase in the current demand will lead to cost savings.

U Conclusions
BF FP-CIT PET/CT was useful for the differential diagnosis of suspicious

early PD from secondary Parkinsonian syndrome. Furthermore, the clinical

vi



effectiveness of ®F FP-CIT PET/CT was observed in about 30-50% of the

change of the initial diagnosis and early confirmed diagnosis.

Key words: Parkinson's disease, Clinical effectiveness, Positron emission

tomography, cost effectiveness
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Fearnley J 5(1991)9] Aol Yot o1& 54 27100 ofw] MzA Zupgl4l
AL 740l HIsl 60-70%7F AAaEe] lom o] thE Rl HF7L wWl$ Rof £
o] Aol FAEHA Feth EutyletA gde] AHdAs W 1088 6-7%4
ZAa"tHLavalaye ] 5, 2000; Kazumata K 5, 1998). wWetA st SRjoj|A &7|524
oA Aee] APFEE F7/ISE wie FFEAe] RIEA] Qs o] AtdfAe=
T @S AEHCE T ¥ de Y] FHB|EAWL o ER gt 24
o] £48Y ACo=E A7k

2.2, EMI2UA S| Y™ 7849

712 B4 Aol T FP-CITY) mzlewe Adsis vidhs Agd
A 90-97%, E°]% 87.5-97%& vl>- &t} Marshall $(2003)2] m1&H o AgkAto]
A 9 BT FP-CITY 8% E 79%, ol 97%°1itt. Ag-tixZd+E 53 A
FH o2 A3 Kupsch 5(2012)9] A7ollA 194 2ol 5] FP-CITS A%
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1. MAN 2ei0F

722 Y8 20149 10€7HA] Ovid-Medline,
o|l-gsto] 3 AMS 5o, 274

—d mea=

A 53]

2 A7 =& g AAH £diL

EMBASE, Cochrane Library AAg|o|gH|o|AS
o] Zf glogHlo|AE AU R &85t

» mqltuef, S, HIZ, 43 A 2 BRRH(PICO)

® AL (patients)
- o71EH oA gk}

@ ZX{AAKindex test)
- 188 FP-CIT Brain PET, PET/CT

® EnHEZF(reference standard)
A Ae7)2, Hoehn and Yahr stage

- 9
H o +uv

@ H|uWHAHcomparators)
- 8F FDG PET

- MRI
- SPECT
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TIA o EXOI OF FP-CIT PET/CTS A% R84 T7t X 7IZXEYol lDanes

® |2 ZA1Houtcomes)
- AgREA

alba et
U7 (sensitivity), E°|%(specificity)

- A& (positive predictive value), 2% E(negative predictive value)

- Q- H|(positive likelihood ratio), S4-%EH|(negative likelihood ratio)

- A& S (accuracy of index test)

- Ak ad](diagnostic odds ratio)

L) S H|OIE{H|0[A

A= @A AN 7Hse dlolE oA HE| QtoflA Fjel FQ|E U0 HASHI,
AREE HlolHHo|AE ta Za, 7t Hlo|EH|o]AL] FAM|AL F=of 7]&siyith

©® =LA

U £8& thZ 2719] HolgHolAE Eﬁﬂ A}, HA7|7) AjkE: FA ¢
UL, AR HAYLZ 20149 49Y 2Yo[lem, o] HojgHolA W EAE welsto]
ARG A0S st HSHMZ %EE}ME}.

o FZohH= http://www.koreamed.org

o OJsH=Rg|o|EHo]AAM http://kmbase.medric.or.kr

® =€

=9 A2 o= 3709 HlolgHolAE S Akt =Y £33 vRPAE d
A7|1Zte] AlREE 72 ke, AA7IE S dskiT

o Ovid-MEDLINE 194655 A7

o Ovid-EMBASE 19749 5¢ A7

o Cochrane library
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Ch 28 MA7|Z=D} MAut

A7l e =S AEsh] s AAE B &30 dish Abde] Fojd A
EH/HHXi % | ot @Eﬁ}fﬂ ﬁ?‘éﬁ}%lﬂtq, ol2gt 3’%’@% T B ol HEAL =
Ak 2202 ¥ 479 754}
AL 1A} A= /)
zxﬂgr o= Beg AEot

A4, Al 32T

() MEH7|Z=(inclusion criteria)
- &0l iHE SRS dideR sd A+
- 18F FP-CIT PET°] &3¢ A+
- A2 9)=dIHoutcome)7t dttold Hid A+

@ HiX|7|Z(exclusion criteria)
- 5% A¥d(non-human) @ AWIAA A+
- YA (original article)”} opd A+
- 3ol 3l goi= %ﬁd&m oro. ol
- =8 2Z(gbstract)dt HHE 9T FE ZFHHT
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2.

o

R EEbEEIY

2.1. iRt

ISR 20099 99HE 20139 697HA] AFtiA7IE] BFEAESHAE YN &
A F39 AABE UEste] FP-CIT PETS #9% de novo TI&H0] o4H
AR F/do] EH A 3ol HA| ¥2m, Hoehn and Yahr stage (HY) 2.50|5}1
AE gt =4l 71eo® MRI SolA siFshy ool A, MY HE

edgo] YA, A A9, HHEA O R HEFo| WASHAY, AF 4ol Av
2l iXPE% A LJ5tSict. 18F FP-CIT PETS A3t 38199 9Lr]|E 9 gARaE
SFHog Al ZAIE 3doldl, HY 2.5018191 2559 %, '°F FP-CIT PET &

215 J ZA3zo] Tlo] AAEGA mFls

3o 253 EE o34 1
szrgoz 349 20589 IAE oz s

7h E8X o27|2 ZAHE=E
BEATE FIAERA P SUY BRI 2AEGS A7) S5E o4
ju

Sold A, o, Y, FF B 34 THAY), FAR ¥ 349, 64Y, 127)
9 79| FoF whg, AT 5O BA Ao 2L 7|2 QA ARE SAseT

7D EXIe| YA BE

PET Siemens healthcare® PET %
mCT 128% ©lgst] Yttt eA=2 ¥
2 Fofgt & 3A7F o] 1023t 92 s
3 mm 9HEFA)E o|d3to]l AHEHFS ot
stof 256x256 GOl AT+dst3ict.

E'E'

A9l Biograph Truepoint 40 E&
T+ 185 MBq9] F FP-CITE BHFA

Zsldet. ¥ CT(120 keV, 180 mAs, and
Aot fojxl PET ¥4 3D OSEMZ °&
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ofst HiEort =y SHtolA A AR YA Foke Aol AR
'®F FP-CIT PET @7l tigt A2 841§ Alstglch. F FP-CIT7F A45E #4918
o]AtdH(caudate nucleus), TZHputamen), AZA|(striatum)®E 5ot Z- £99] A
HA4a oiE Ao Frlsiylth o] & mEAE AFEE Brleh| ¢ A4ad
Lo wat Al DA, HAH(normal), FE(mild), ¥ F5E(severe)Z UFo] &0 &
Aslgitt. o] &, =4 ws AE AR vHusilor EYXE FEo] diste] st
o] ®=Z Al Stk

@ M 2M
APEAY B AZd BHY BENHAES vlw W] e g A7
H oedos W9E aE d4dom 44We Adsid A4S oigt U

)

FP-CIT PET 949 /& AA CT AE(skull-stripped CT template)& AF&-3FAtt
(Rorden C &, 2012). o]+ A4 t2+(n=71)9 PETSE AL % CT FAolA FH
Z AA CT I FHZ AA MRI G40 A3 coregister) X 37 A48} (spatial
normalization)& A7l &, 7WHQIS] 42 Betstd F7E AA CT AL W
9th. A7) CT ZAES o]g3lo] B oifto] Zals S 181: FP-CIT PETO| %5of
IS AT T FAIHAR(VOI template)z U3 F, &4 VOIREE 713
(reference)2&2 sty 247 U]* 3, 1ZofAe] Ads5(BPnd: non-displaceable
binding potential)} FoF09] S9MH=9] 3 point scaleZ 723t AFE YW sH3T}

F

Ch) SAX 24

@ ZAL ¥ T=EX} 219 UX|T Hot

A s 5 62790 dsiAe Al4E 243 AT 24 SAl6l Aldskler,
=R AAEE Aotk A2 4o QlolA YA E(rates of agreement)=
kappa SA%HCohen’s kappa statistics)= ©|-85tct W= X =e= IRE 7|&
oz Agto] fRE Folo] T=EARE 13} Hjwsilon, 22k & T=ARE ojstof] &
A5 7R 77} &R 3 point scale® TSI AT FAATY] ABREE

7ot tHSpearman rank correlation).

tlo
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1. HAH S0z

Ovid-MEDLINE, EMBASE, KoreaMed, Cochrane library @ 7|34 & 3
A A3} 122%0|%tH2014.4.2). oF dCE A& 9 25 HES 33 14
HiAIE get Axt 7HO] 30| A=Y, HEZ ol 23 AYuiAIE HFyet
o1& 94 SRS giateg BF FP-CIT Zuvleuky gAS £33 9
b Z2o] gz A+ 13Ho] AFEATHIE 4-1).

AR v

22| DB (n=161) =L DB (n=11)
Cvid-Medline (n=40) KoreaMed (n=11)
Ovid-EMBASE (n=95)
Cochrane library (n=26)

n=172)
ES ST
(n=1)
3% A7 = ge 2
(n=122)
TR EEE
(n=115)

HiAIE B =

TES AT HDE|X| ghe 28(n=6)

oo =gE 28
(n=1)

I8 4-1. 2NEIY 525
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ARE 282 o9y 520122 IIEH AL doR ¥F FP-CIT =34l &
A S Bl AHHEEE AL, AP A (progressive supranuclear
palsy, PSP) 3Ate} THAlS Y&F(multiple-system atrophy, MSA) $AF ¥ A7 R
2 HSIGH o] A mxIEHe ¥ #EEQl UK Parkinson's Disease
Society Brain Bank Clinical Diagnostic CriteriaE 7|22 Aol A4 HA;
e} s Y59 YA current diagnostic criteria® 7|&0&2 Sttt

HsH

H 41, 29 &Y
SHAL XXt APEA Pt ==t
2012 QU 5 512 ORI SIXH 498 PSP 19%, MSA 24F, ZAZUER 219

PSP: X84 HAJub|(progressive supranuclear palsy, PSP)
MSA: S &5 (multiple-system atrophy, MSA)

2819 S20122 e B4 499 WA IHIBA 1093 TS A5S
S} 247 Q AYET 2093 HESAT ABY BTGl tHE 935 BE

S GAHOR FARE B4 Hol Hay Aol

o] E39lofA+= UK Brain Bank diagnostic criterias 7|#°2 mHI&HS At
2 B2 49%e HAoE BF FP-CIT PETS AAISH 23z, mziey gxieh 24
Agate], OAE AS5S TAE R AFEAT JAEAY AddSAd FaE

23] g BuH

s get e 6“”‘1}‘:'1 Aol Y ADHIES FFRAL LT 04,
B0l 92%0] Fg=AZ YT 84%, Solx 98%= KI5, UAE A5S &
Ao ZPEAHHEL o%k%ﬁ% WS} Bolw 77k 0%, 45%0lH FARAS T

A= Bol 247t 79%, 96%= HISIAUTHE 4-2).
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TZles ol BXjOIM °F FP-CIT PET/CTOl A% Q84 7t o 7IZTIck D0l Mgl

xR Ay B S0E  GHIEE  SHUEE
gy 94% 92% 80% 98%
Rl Aot
=M 84% 98% 9% 94%
YA 90% 45% 44% 98%
tAS 9=3
T 79% 96% 90% 90%

o1& SRoA F1RENS] AL 94.0%= HsIa, APA HAtuE] 3
Ay} AL 77 78.0%, 67.0%% KI5}

"®F FP-CIT PET FAZICH
AHTICHER}) hipd TIY stadntd] CHAISS=
gxr (%) gxir (%) 2R (%)
7 I24(49) 46 (94) 2 ()
Rz atniH|(19) 5 (11) 15 (79) 2 (1)
LAISIE(24) 5 (21) 3 (12 16 (67)
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2.1. OigRpel 2y £49

A= 20099 9ERE 20139 697HA] Aol AAIE WS
®F FP-CIT PETS 9% FAE F de novo TI&Ho] oA A= Z4fo] Id
H A 34do] @A &o™ Hoehn and Yahr (HY) stage 2.5°|5}01 $ALZ S} T}. Hf
Al 7122E MRI 5olA sjFe4 ool IAU, XA thE Al A AW, &
A AR, BHEACE HEFo] WstAY, A Sl Al SAES A stSiH:

38179 oRr1E 9 JARRE FTFHog ARl 2559 & °F FP-CIT PET
Y FY T FHo] HA FAY 24 B FHTE0] HA F2 A 508 ALt
Hog 2058 WdoE EASH

TRZIEE SRI=0]
FP-cit PETS &gt &t
3813

Ct

rim
r

2ol Zg 56

ZA 48 39 0|y 583
HY stage 3 Ol4 123
709

IR oNERT
(BYYUS & 340, HY<2.5)
255%

2959 FAERO| SN e
502

T 2MOAAL
(29 FXZE F= 2H0| SR SR
2059

0 4-1. DR 4 A

2 Q7o) TPE el AubHQl BHS (E 4-H% Lok e BRARe
64.0+ 1158015, WAdo] 42.4%3irh. 71E2e 6.8%3rh



ZIa oy EOIN °F FP-CIT PET/CTO UNX 884 B2t 2 7IZNCHI| vl Teis
H 44, 2Xe| EY
n (%)
A (Mean+SD) 64.0+11.5
g4E (50 87:118
Hohen and Yahr stage
<1 49 (27.0)
15 38 (16.7)
2.0 67 (31.3)
25 51 (25.0)
Hx B34
=R 129 (62.7)
2SEM 12 (.9
Pz 10 (4.9
EHSHRION 30 (14.7)
7|Et 24 (11.8)
St 3¢
ol2lEEstt 9 @4
P25 22 (10.7)
RES o = AP EN 37 (18.1)
7= 14 (6.8
29 FAAE FIH
OXHY IRIEEST 28 (132
o7 142 (69.6)
I7IE A 557 36 (17.2)
S & HAUZTIZE (mo, Mean+SD) 12.3+95
FHYAIIZE (mo, Mean+SD) 23.2+7.1
2.2. '°F FP-CIT PET @49 m7lay HNu=
Az LS ATe] 9T FPUSOINE fotoB HHTA GRS Bl
Rl 2 AIPEI Stk £ 2] oJstH %‘Lﬁ W7he] A EE= wie =AT
2 AFolA BIEEE Adste A SAFIIA T=AF Afole] PAEE
SEIHE SRteE A SRO=E FESte] A4, Aviet A4, At dAE AE6e 1
BEAT QARS Fo9o0, AFE RS Fa) 4ARAS BoISIc olof o)
3 W WIS OR A% e (33 o FARlT. oAl BE o
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o] 61.041°1H HY stage:= B+ 2.3°]91t}

sofsl ARe] 29o] A7 EYAOR G4 BEY Zuo] MRA FHL ofy:
2 2 1008 S Eokth el 43 29l 358 4
A, ATISE A, AR AR TEG 209 BEIAEE kappa % TN

0.71, WA 0.6691 AR UERdeh HIUAYEE TR AL BEAL 7%
=

B 4-5. FP-CIT HATE x|z

Kappa value
Patient analysis(n=63)
Negative or Positive 1.00
Lesion analysis(n=126)
Caudate 0.71
Putamen 0.66

Lesion analysis with 3-point scale(normal, mild, severe)

2.3. "F FP-CIT PET &0 MUTS

= BEARE] golo] ofa] 629 HHAES 35RE AAS ) nAs Tz
1219 Aol YRR 18 2SI MaT W NI B 26.6% 7
19 62.1% A% DAt 66.1% A7 gaslel U9lom, IdelaE A4 7.3%,

6.6%, A% HaE 66.1% 2447 g4} ATt =< B=oA 2
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=
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=
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-
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I Ia oA SO "®F FP-CIT PET/CTQ QAKX Q24 WI} 9l 7|ZXHHIO| Hlug ot

Poflof & Ao WHE AT
B 4-6. "°F FP-CIT Tz
BPnd
(mean+sd)
Control analysis
Caudate 6.96+1.56
Putamen 8.13+£1.33
Lesion analysis(n=124)
normal 454+1.90
mild 3.77+£1.68
Caudate severe 2.62+1.12
p=-0.30, p¢0.01
normal 5.83%1.49
mild 4.02+1.78
Putamen severe 3.05+1.04
p=-0.42, p{0.01
Lesion analysis with 3-point scale(normal, mild, severe)
Spearman rank correlation
p<.01 p<.01
10.00— ‘ 10.00 ‘ ‘ 34
8.00— _1_14 8.00-
5 6.00— 115 % 6.00- ’
5 4.00— H E 4.00 Q
2.00- é 2001
00 T

T T T
Normal Mild Severe Normal Mild Severe

Visual Grade Visual Grade

J3 4-2. FP-CIT PETQ AlZtY 2M0j| M2 Zgks 10|

T o= =]
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2.4, "°F FP-CIT @A0| ZICHHSHY

7t "°F FP-CIT @49 mzigy x7| ZIhgsty

mzi&go] oAH #at 20504 FP-CIT PETS A2} FTasto] 2W |
R FY] HF AT EHE gold standard2 F1L H| WS off opFlEHE A
3h= FP-CIT PETY] 9ZZE 92.3% (95% CI: 86.2-95.9), E°l% 50.8% (95% CI:

38.0-63.5), AE= 79.5% (95% CI: 74.1-84.9)°] Xt}

B 4-7. IRIZHS JHok= FP-CIT PETZ XZ U4ZTI Hlw

204 =% B $ HE YU

PD (+) - EPDh(I:) &
PET ) 131 31 162
Q)] 1 32 43
H 142 62 205
LH "F FP-CITEAIQ mRIaYat MASRMN IFI2 S5 X7| TICHYEY
27] m1&o] 94" g 205olA ¥F FP-CIT PETY HAFATet F23s)
of 29 W ge 29 2F AT} Hud o IS8T slE ERAE

235t AAEPY mFle 2570 BF Fp-CIT PET WIdE:E 93.2% (95% CI:
88.2-96.5), E0|% 85.7% (95% CI: 66.4-95.3), AEE 92.2% (95% Cl: 88.3-95.1)9]
At

B 4-8. AZERY IS Z57S TH6l= °F FP-CIT PETZH £S5 AATICH} Hw

24 F5 HE § A3 YyREt

== R
NDPS (+) NDPS (-)
PET €] 165 4 169
) 12 24 36
| 177 28 205

NDPS: Neurodegenerative Parkinsonian Syndrome
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IZI28 oAl BIXIOIA '8F FP-CIT PET/CTSl YA 98M Tt U 7|ZFICHATI0| HHEIHT

Ch "°F FP-CIT @4 £ ZTICto| Wz == x| gt

ojxtg mlE S FHHol "Qash oA } 59704 8F FP-CIT PETS ZA
3t & 8F FP-CIT PET 24J°lA F FP-CIT PET 9402 mxl&dod QAlzItho)
HHA 749 12.7%2F 0|2 g ¥’lo] glglont Tﬂrﬂ%ﬂé o4 &} 1469 % '°F FP-CIT
PETAAL & mzisgoz 7)o Zdkd A2 Hx WE HY 1.57] oz 283
= 23.4%, HY 27] olslZ #88 ui= 41.0%°]ct. Z&20og 5F FP-CIT PET
o7 AAE WAIIAY B ilEos 7] Ado] 7Y $AEE HY 1.57]
o5tz &3t W= 30.7% (95% CI: 24.4-37.6)°1%%, HY 2.07] o5tz #-&3}d
50.7% (95% CI: 43.9-57.6)%tt. '8F FP-CIT PETOE AdS WA IAY FE= Al
FERY TIEATHNDPS) L2 27 Adho] 7FeHd EAEE HY 1.57] olstz A&
& W= 33.7% (95% CI: 27.3-40.5)°10%, HY 2.07] °olslZ 283t 56.6% (95%
Cl: 49.8-63.4)9tt.

T 4-9. &7| AMEICtI 8F FP-CIT PET & ZITto| tH3}

Initial diagnosis post FP CIT PET Final diagnosis

n (%) n (%) n (%)
SPS 23 (11.2) 23 (11.9)

R/O SPS 59 (28.9)

PD 26 (12.7) 29 (16.7)

SPS 3 (1.9 2 (10
R/O NDPS 146 (71.2) PD 107 (52.2) 108 (52.7)
NDPS 136 (66.3) 139 (70.2)

SPS: secondary Parkinsonian syndrome, PD: Parkinson’s disease,

NDPS: neurodegenerative Parkinsonian syndrome
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H 4-10. HY stageli| ME X7| YARICHH "®F FP-CIT PET & ZICto| HHg}

Initial diagnosis, N(%) post FP CIT PET, N(%) Final diagnosis, N(%)
SPS 23 (11.2) SPS 23 (11.2)
R/O SPS 59 (288) PD 26 (12.7) PD 29 (14.1)
HY 0-1.5 30 (14.6) 15 (7.3) 9 (44
HY 2.0 20 (9.8 5(2.4) 7 (3.4)
HY 25 9 (4.9 6 (2.9) 13 (6.3)
PD 107 NDPS 136 SPS 3 PD 108 NDPS 139 SPS 2
R/O NDPS 146 (71.2
/0 5146 (7112 (52.2) (66.3) (01.5) (62.7) (70.2) (1.0)

HY 0-15 57 (27.9) 48 (23.4) 54 (26.3) 0(0.0) | 48(234) | 54(263) | 0(0.0
HY 2.0 47 (22.9) 36 (17.6) 42 (20.5) 2(1.00 | 37 (18.0) | 45(22.0 1(0.5)
HY 25 42 (20.5) 23 (11.2) 40 (19.5) 105 | 23(11.2) | 40 (19.5) 1 (0.5

SPS: secondary Parkinsonian syndrome, PD: Parkinson’s disease,

NDPS: neurodegenerative Parkinsonian syndrome,

TN: true negative, TP: true positive, Dx: diagnosis

H 4-11. HY stage0 M2 '®F FP-CIT PETQ| 2ty Q84

Dx HY stage N (%) 95% Cl
PD 0-15 63 30.7 244 - 376
0-20 104 50.7 439 - 576
0-25 133 64.9 584 -714
NDPS 0-15 69 33.7 27.3 - 405
0-20 116 56.6 49.8 - 634
0-25 152 741 68.2 - 80.1

2T A 22 A A9 RS TR B9E Ui

PD: Parkinson’s disease, NDPS: neurodegenerative Parkinsonian syndrome
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71y o1y BRI °F FP-CIT PET/CTS| 44X R84 B7} 9 7IZNENY Hnane?

201449 10¥5E 20159 109704 dEol doidt diidA= & 10482z 24 4
£l izt SEET= ofle 2o A&t oo wed, A S T oF Y
oy Aghs W2 FAE HiFE PET &9 o 27| gt ol A=
dHog, dEs8ETe 1) ¥ o Adks ¥ &4, 2) 177¥ o]% Aeks
o F OFoR FEst] B4 s3st

Shl

Noqglo

flo

3.1. g% 54

HAE2A 23, dA § 4879(46.2%)°] FAAAL Bt 66.3M = HERLIL, 704 ©f
ol 46.2%% 7P B2 WSe ARSI A HE oW AdAe] Hd APl
68.6AE 171 o]% AtA}t 64. M ET &2 Ao Yehth

E 4-12. BE01% £

T SR

1742 OJLh TITHR}

174 Ol TITHXE

(%) (%) (%)
e
At 48(46.15) 17(44.74) 39(59.09)
Ofxt 56(53.85) 21(55.26) 27(40.91)
o1

mean+sd[range]

66.3+11.3[32, 89

68.6+11.4[39, 88

64.9%11.0[32, 89

50A| OJ2F 9(8.65) 2(5.26) 7(10.61)
50~59M| 20(19.23) 6(15.79) 14(21.21)
60~69A 27(25.96) 10(26.32) 17(25.76)
70M| Ol 48(46.15) 20(52.63) 28(42.42)
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3.2. SEIMKIQ] AQAIZH

HAEZAL A3 07180 AR 2QA17H 1709 olWi7h AA9] 36.5%, 174
9 o]%7t 63.5%%2m, 17/4€ olF FEA F 1-671Y ool g HR SR
Hlgo] (62.1%, 7-1271% oy H|8o] 21.2%, 13-2471€¥ oY At {ke H|go]
10.6%2 UERsith Z27H] &8A7k0] 25719 oio] AFtky Est §EA F 4
QAo 71 71 SR 24ol 3Tt

o

B 4-13. SEIMK|Q] AQAZH

A SEHXIe 1748 OJLi EItX} | 17HE O|F ZITHX}

N=104 N=38 N=66

(%) (%) B(%)
174 ofu 38(36.54) 38(100) -
1~67HZ0|LH 41(39.42) - 41(62.12)
1~67HZ0|LH 1(0.96) - 1(1.52)
7~12740|Ly 14(13.46) - 14(21.21)
13~2474&0|LY 7(6.73) - 7(10.61)
2574 OfA 3(2.89) - 3(4.55)
3.3. DZIaun} Bl 3 54

A S0 " A8 2AF 2, oIS EAOIAM Yehue A SACE Ede
SHE HlEo] 7M =3en (N=40, 38.5%), 1 tZ2= E3go (N=30, 28.9%)°
SHEEo] ¥ Uetdt. F S4e EF st §9°l 14 olleH, SEA
9 27.9%= E7]9] 2ok S4 olele 24 (B 284, AR, &5 92
A SAeE 4 E} Q‘ﬁﬁ}%‘ﬂ. I oy e or e W2 AF JIFoA
+ g Eﬂ
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M7Ia oA St 8F FP-CIT PET/CTY QA S

oM

788 ¥/

| EREY

Ito| H@E DI

H 414, IFIEEN HEE AN 3
A SEX 1742 O|LH EITAX} 174E O|F ZIEHX}
N=104 N=38 N=66
H(%) H(%) H(%)
24849 3 - 3
AT}
78 1(0.96) - 1(1.52)
= 40(38.46) 12(31.58) 28(42.42)
T, 2O 1(0.96) - 1(1.52)
0N 30(28.85) 16(42.11) 14(21.21)
HEEO, 7|EIEY 1(0.96) - 1(1.52)
S5, T EHEH 1(0.96) - 1(1.52)
X2z 54 1(0.96) - 1(1.52)
7 EtSA 29(27.88) 10(26.32) 19(28.79)
3.4. X3 H=Eet oz 7|
SHOR sl g WEF owrlue B FEAME SBAY 43.3%7 mﬂ%
Ue LES A= yepton, S YE WHESH HlE2 24.0%, 7191 23.1%,
ol 4 YL 9.6%= RAEH. SHA F Y ol XehE w2 l%ﬁwh
b s HHERH Hl8o] €505 =okoY (81.6%), 170€E o|F AT ¥ A IF
M= 7AAHYSE HER BlEo] 7HY =91311(33.3%), 1 tho] S Y(30.3%),
U212 £ A0R ZAEAG. B3] HA $VA F T 4 YU ¥
B3 8xs B 011830 ddo] &2 Ao® Uehgrt,
H 4-15. X2 ¢St o=7
My SEXAE 1742 OJLH EITHX} 14 0|§ XK}
N=104 N=38 N=66
H(%) H(%) H(%)
CHSHy A 45(43.27) 31(81.58) 14(21.21)
el 25(24.04) 5(13.16) 20(30.3)
THOIHA 24(23.08) 2(5.26) 22(33.33)
Shojl 4 Skl 10(9.62) - 10(15.15)
TREA & HEY - - _
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3.5. X5 Y= 2=/ [H0M TEHE

S B SR AS Y dmTEdA Y AdES AR 23 A BE
oA sIEHE A w2 A= 59.6%2 7MY =%, A =4 13
H&0] 34.6%% AR BT 7IE SEME S9A 1%0] A WeolM FHAA
2 A2 oz SHESITh 1Y oyl AgARet Ado] =ojdl EAIES Hlw
23, 1Y oldl AgAe] 89.5%7F A WEolA wleyer Ad ¥ Zow £

oL, 1Y olF AdAtlA 9 vlE=

2 42.4%% 97 vEET 17E o

5

e gA0] Tk oAH51.5%) YT AAHS EX] £3 202 Yepit)
H 4-16. A Q=7 UR0|Ael TIHH
A SEX 1742 O|LH XITtX} | 174 O|F ZTITtXt
N=104 N=38 N=66
H(%) H(%) H(%)
BsH 2(1.92) 2(5.26)
rciHe =X 23t 36(34.62) 2(5.26) 34(51.52)
LES 1(0.96) - 1(1.52)
EEHESE] 1(0.96) - 1(1.52)
7 IAEsH 62(59.62) 34(89.47) 28(42.42)
B - - -
2035 - - -
SRS 1(0.96) - 1(1.52)
7|EK=ECAT) (0.96) - 1(1.52)
3.6. #x X|2lH
A A A RS 2AG 23, 83.7%9) SHATH BTG} RAYL BT
wolthy Sdkslgjon, AMAAE TEod wke ulgl A9 12.5%Art 7|ERSH
oz SHA 190] A A2 EYARE Wty SEt. iIEsHosE 1744
oy At Bk AT FA FHHARE B0 v HEE 17hY o]F A 2
A0 Hlol =9kt (18.4% vs 9.1%).



OZI2g o #iRl0jA °F FP-CIT PET/CTS] ¢

B 4-17. 3E X2

W

EELel B ST

A SEXR 1748 O] RIEEXL [ 17HY OIF ZITHKt
N=104 N=38 N=66
(%) (%) (%)
g8 1(0.96) 1(2.63) -
FABA 13(12.50) 7(18.42) 6(9.09)
G, XY 87(83.65) 30(78.95) 59(89.39)
2% - - -
=N 2(1.92) - -
7|E(E2IXR) 1(0.96) - 1(1.52)
3.7. EXIMK|e] AQH|2
A 34 £S5 MES A7, 201~3009H4S A&

AN O R

o
Ak S8

I arEEE SR7H] 87t A1E3E ]

P A vEren (37.5%), A &9= 101~200%Hd

Bl &0

(35.6%), 1007t wet (14.4%)e AE Aoz AT 5008Hd ode AE3HA

ol SHYE 3EA &

= (0]
Zoe

1,0009+-o] it 170 o Agh ¥k 3z} 1

wolAe 100%H pjRto] AQFAual SHT HlEo] 31.6%Z 171¥ olFo] Ad &
I

o P 189 39U v ¥5s
oz ZAHT. W, 1Y o) w1eHe

wokow], Y AZ9e 30084 olskel A
AREE BRIEOIN Y Hef AZoRe
(o] o

1,0007HAQ1 Ao ® AFEQIOM 3009Hele 2YRE HEo] A8FUtl SHR HlE

T 19.7%°] 23t

H 4-18. XK AQH|E

A SEX THE ol FITX} | 17HE O]F FITHXL

N=104 N=38 N=66

(%) 3(%) B(%)
1008ted Df2t 15(14.42) 12(31.58) 3(4.55)
1018t4 ~ 2002+ 37(35.58) 19(50.00) 18(27.27)
2012H4 ~ 300K 39(37.50) 7(18.42) 32(48.48)
3012k ~ 4009t 11(10.58) - 11(16.67)
4012H%4 ~ 5003t - - -
5002t Ol 2(1.92) - 2(3.03)
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WIS oA SR WSt A 5 ARt 2, 2-332 UEshte
SHol 61.5%= 7FE =%eH, 135 WEdths S99 BlEx 33.7%C1 €3 174
11 ol% gk ¥2 SxIF0 Hs) Q7|

2 st 330] Ao, L1 ol 4
2 we gAIgIE 3 5*»}11 MRS JO ehgth. 1HY o)F A9 e
IFOIAE TS A 2332 WESIE 3ol 7 EUTHBA%),

i 02 T

o [
=
rlO o
\
pa
AN
|
el
=
=2,
2
oL
o
Mo
olr
1o
i
N
i
b

O O— o [
Hx| SEX 174 OjLf TITXL | 174 0| TIEtK}
N=104 N=38 N=66
(%) (%) (%)
12 35(33.65) 30(78.95) 5(7.58)
2-3% 64(61.54) 8(21.05) 56(84.85)
4-5% 5(4.81) - 5(7.58)
7|} - - -
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m7Ia olAl SIXA "8F FP-CIT PET/CTO| QA 984 7t 2 J|EXITHILO| H|IE I

4.1. = DZI=E =X} ol

B aolie] AYETRY e T 0eY BAA, 2 BIey B
= FAAYEF I =(International Classification of Disease, ICD-10) EFA|A|
dhet SIEH(G20. SIS BAS Helelglon, o dhaRe ol 2

H 4-20. 28E5F G20. IRI=H

ICD-10 code G20 IfZlaty

=

BHI 25 (Hemiparkinsonism)
H20td|(Paralysis agitans)

IS = IFIEE NOS(Parkinsonism or Parkinson’s disease NOS)

o
BN 125 L= I 1I2H(Idiopathic Parkinsonism or Parkinson’s disease)
UMY IR 125 = I I2H(Primary Parkinsonism or Parkinson’s disease)

= 20149 7|02 F 85,8880l
o, 9=7|d ﬁéi é}ﬁ%ES&% UH, JESAEE ol % H’}Z} Hl&2 42.9%, S8
2

EX(E)
=
P aLe 2l2
2014 85,888 22,978 75,914
2013 80,002 19,848 7,1825
2012 74,175 17,204 67,376
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B 4-22. 927|859 IZIAY SX} JBAQI

2 BiRj

= M| ya3zeme | smew | swg opg | Bwm
2014 85,888 36,744 29,150 23,464 12,683 197
2013 80,002 35,085 26,415 21,034 11,883 163
2012 74,175 32,869 24,961 18,699 11,265 151

4.2. HIE 24 Zut

7h) =2 ’a‘i'-}

_geand

R34 ¥82 3450 Spiel Aeng S Fa 84
B, FBAR R, WEEFE Mg o,
VIS ol ol E SeUAE el SHIeH g o]t
2o} S PROIR| A MILEFT Agolnel 148 ol Mgl
ARBA7Y of BTN TelotA] otk SARGeIN Tefat A ws
B ohet 2

mm
o

)

IS | VHEOL | TR | ZRIEH

g9 | 98 | BuEM | ABRR | | aool | wmom | ue ol

g4 1
=] -0.022 1
AZMN 0.015 0.036 1
A -0.051 | -0.071 | 0.203 1
IRIAEEE
—— 0.064 0.010 0.063 | 0053 1
17H20]LY
Rictof -0.139 | 0159 | -0.056 | -0.143 | 0.462 1
Sl |
- -0.157 | 0.025 | -0.070 | -0.113 | 0.503 0.727 1
e
e o -0.111 | -0.008 | 0.074 0.006 0.554 0.444 0.49 1
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IZI28 oAl BIXIOIA '8F FP-CIT PET/CTSl YA 98M Tt U 7|ZFICHATI0| HHEIHT

T3 dws a3t Pl_“c‘g_q] Ao Aud(Adiusted R)o] 15%% o} HHo] g =

74.8%% UERdth ml& ¥ AW7R] AQH|8o] 8o)5t
RS |2 = %-}FE%} F3t 1Y oy A o2a odFo] ZrlskAE ulfo| Z7}
s, 119 oy Ak W A9 48¥go] A A0 Ut

H 4-24. IRIA FIEMIX| AQHIS 25 sH2A Z

_,_

FHx| O&Qx} t o p-value
04 -2.12 23.023 -0.092 0.927
A 2.626 0.809 3.245 0.002
SHBA 41.973 56.772 0.753 0.454
=X|E 43.257 34.871 1.24 0.218
I7IE 4 THeE -7.207 28.257 -0.265 0.799
1702 OJLf IO -107.68 29.666 -3.63 0.0004

9 BAEgoE S48 AAPHLL et 2k

2QH8= -2.12x(o1)+2.63 x(AL)+41.97 x (FAHAN+43.26 x (A1 =)
-7.21x (@I AEei)-107.68x (1719 oy kol i)

ot} AT 5 U UG Y] Hlel 9 AN

= 019'6 %EU%, YIHE7H AeS AA PET 29 Al 171 ool 37l

&8 T ¢ Q1S AoE MYttt webA S|FEA AT PET 9oz Qlsty
A7 4 Q= v myidHog 3 Al EZAEE BE (72,0709 171Y oy
At A AZE= 818(1,076,7709) 338t 1,148,840¥ 02 2Asto] A FFELA

Lf) PET &% HIg
2 AT B wey BAS o PET 292 T 49 a8HE A

A vEZ AT PET #9 82 H37PF 665120922 & Hl-gole A
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g0l s Eedviole AgdmH&y $E 7HMkeo] wE

F7F 2ol dadtd, oud Adoxo| wet AHARE We drole Azl &

gt 2ol wet, AR Hf 25% F7te AT 5 AHE s, dgds

d7tell Zhdsigitt. Eet S THbee BASY] HsiAe, WA =

el oz $E PET Hfdshe Hefsia, 24 o=r|dd A=dlld ves 48
sto] Olm7|¢EE PET ©IHE 4AREsalTh

2009 Al1E o=m7|wd PET Hd%o W=, $ 115719 2=w7|dolA 1424

€ HR9ta 9lor, o] &, AFETEHY 423, THY 56x, ¥ 43, ¥ 133

A PETS ER3HL Sl A0 Yehsith

H 4-25. PET HR3

PET EQ% w4

& 142 115

SEEE 62 42

e 63 %6

= 4 4
2 13 13

r

A d%E St HAd7|EE ALYt Be FF2 2A=m7|dolA PETE Hfskal 3l
AL gsten, meEhd BA7|EE A9t durd $E Asddd He
7MieZ A8SHAE Al 2FFE PET E9 @7k ofet 2ol 4% & o

=

i)
o]
e r

5) https://hira.or.kr/cms/information/popup2/index. html
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718 oAl SHRIOIN "F FP-CIT PET/CTY QAR Q84 W7} 9l J|EXICHATIO| H| WG It
H 4-26. Q=272 QUEH PET Y HIt
==
2uBd | oo 54 a4 wp QEY PET
7htE @ TEHRIH Hig &) HYUHIZ (&)
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Z

o= oA=Lt

o JlERIc ] HDE T

- A
H 4-41. QIAEEM ZAnt
pAlolgy PET ZI|RHOZ olst )
(o Moriare p— T
) EIHI(E) HISEZH(E)
7|2 85,888 +88,866,363,942 -98,671,569,920 -0,805,205,978
DI (1) 85,888 +88,866,363,942 -48,922,663,680 +30,943,700,262
DI (2) 85,888 +88,866,363,942 -99,881,731,840 -11,015,367,898
DIZEEA (3) 85,888 +88,866,363,942 ~97,461,408,000 -8 505,044,058
DIZEEA (4) 85,888 +88,866,363,942 ~148,420,476,160 -59,554,112,218

54



(=]
z2 o

0

0N

o

upzi&so] oAE &} 205904 FP-CIT PETY HAZTS} F2 sl 24
W xS 2E IHFEIE golden standard®E FIil H| WS off o1&
AFsl= FP-CIT PETY 9fZ= 92.3% (95% CI: 86.2-95.9), E°|% 50.8% (95%
CL: 38.0-63.5), A= 79.5% (95% CI: 74.1-84.9)0]%1t}. Z&Hog BF Fp-CIT
PETOZ Zthe WHASIAAY Te ISR 27| Ado] 7Msid TAES HY
1.57] olsl& &3t wl= 30.7% (95% CI: 24.4-37.6)°1%3, HY 2.07] o|st2 &
4 50.7% (95% CI: 43.9-57.6)%t}. '8F FP-CIT PETOE Athe WHAS AU E
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1.1, 2N

[t e —

® Ovid-Medline (AAY: 2014.4.2)

4

= HARS EZTEa)
Patient 1 parkinsondisease.mp. 51,937
2 exp parkinson disease 46,874
3 lor2 51,937
4 parkinsoniandisorders.mp. 5,212
5 exp parkinsonian disorders 57,197
6 4orb 57,220
7 parkinson$.mp. 79,543
8 PD.mp. 57,760
9 BorBor7or8 117,666
Index test 10 FP-CIT.mp. 349
11 FPCIT.mp. 18
12 2-beta—carbomethoxy-3beta—~4-iodophenyl-N-3—fluoropropyl-nortropane.mp. 5
13 10 or 11 or 12 365
14 positron emission tomography.mp. 47,765
15 exp Positron-Emission Tomography 30,652
16 14 or 15 47,765
17 PET.mp. 50,341
18 16 or 17 67,019
19 13 and 18 55
P&l 20 9 and 19 40
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= Ovid-EMBASE (B4Y: 2014.4.2)

= e ZKZ)
Patient 1 parkinsondisease.mp. 92,699
2 exp parkinson disease 91,145

3 Tor2 92,709

4 parkinsoniandisorders.mp. 384

5  exp parkinsonian disorders 19,707

6 4orb 19,825

7 parkinson$.mp. 127,618

8 PD.mp. 101,382

9 Borb6or7or8 195,703

Index test 10 FP-CIT.mp. 695
11 FPCIT.mp. 56

12 2-beta—carbomethoxy-3beta—-4-iodophenyl-N-3—fluoropropyl-nortropane.mp. 2

13 10 or 11 or 12 725

14 positron emission tomography.mp. 89,134

15 exp Positron-Emission Tomography 80,681

16 14 or 15 89,134

17 PET.mp. 85,684

18 16 or 17 123,972

19 13 and 18 122

P&l 20 9and 19 95

® Cochrane library

ZMEy ZIKZ)
1 parkinson$ and FP-cit 15
2 parkinson$ and FPcit 1
3 PD and FP-cit 9
4 PD and FPcit 1
A 26

» KoreaMed

ey 23Kz
1 parkinson [ALL] "FP-cit" [ALL] pet [ALL] 4
2 parkinson [ALL] "FPcit" [ALL] pet [ALL] 0
3 parkinson [ALL] "FP—cit" [ALL] 7
4 parkinson [ALL] "FPcit" [ALL] 0
T 1
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Subregional patterns of preferential striatal dopamine transporter loss differ in Parkinson

disease, progressive supranuclear palsy, and multiple-system atrophy(Oh et al., 2012)

L) HiRIES

T HiRIE & HHRIARR:

: BF-FP-CIT PET imaging and SPM analysis of dopamine transporters in .
Parkinson's disease in various Hoehn & Yahr stages(Wang et al., 2006)

2 Assessment of disease progression in parkinsonism (Asanuma et al., 2004) 5
Dopamine transporter imaging with fluorine=18-FPCIT and PET (Kazumata et

3 al., 1998) °

A Differential diagnosis of parkinsonism using dual-phase F-18 FP-CIT PET 5

imaging (Jin et al., 2012)
Feasibility of PET Template-Based Analysis on F-18 FP-CIT PET in Patients

with De Novo Parkinson's Disease (Jeong et al., 2013)

Parametric mapping of [18F]FPCIT binding in early stage Parkinson's disease: a

6
PET study (Ma et al., 2002)
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Data Collection Form

EI HpA S XM 18F FP-CIT PET/CT 9
SE8H W Y FEYUHHIO H[ W ¥ IFHF

UYH

NC-14-004

B
YR w
my Rt oA

CONFIDENTIAL
FAFY: Bt (HF)
=Y HBAX (HH): (xg)

62




E7| TZIEY BROIA 18F FP-CIT PET/CT o 245 §84 B7F U 7| SNHEIO| MBS AT

AA/mMAZIE &<

1. d871&
El a |ole
1. Fp-cit PET/cT dAMS WSCh
2. zodl ol sodl DT o},
3. =S8 ddEA0n.
4. 29 FAAZAFE A4AT s o
Fr 2¥u I3 Zo0t gl
2. A7 &
a4 = q | oz
1. History of repeated or severe head injury
2. History of repeated or severe stroke
3. MRINA structural abnormality
4. Hoehn & Yahr (HY) stage 4 (Severe PD)
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(e

27| oHl="g SRH0|A 18F FP-CIT PET/CT 2| Z4%E §849 ¥71 H 7| ST ERe| Hm=ddT

B EPE

12X M=y HHE

L=1

dgagg: (yyyy/mm/dd) g4¢:0 % 0Odo
ZE HH
o= O z=s+ 0Oz=<gH 0O z=-xA2 Ooz O NA
el
O =g AUs O 1ExE O =
O3 g3
28 29 & 8F &
i e
O o 12 T _ T(Pack(s) o717 9

O o =E: . % /3|, HIE: g, 27|t E]
[ of=2 O NA
3. 7154
O Skl & 713) gs CIna
154 ZHIES?IH 7ts) EBEUE

FIES: 1=0p4 R, 2=0{0{ L], 3=TF|, 4=704, 5=7|E}

EED 1=3|0Y, 2=0}7I& 3= stroke (CVA ) 4=7|E}
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A 94 Fot

X utgol . (yyyy/mm/dd)
QIMHTIUR} : (yyyy/mm/dd)
HE Al HH 4
EEAMT| ___ (yyyy/mm)
ORight CLeft

O Bradykinesia
Y Ceothiotzf 7|3

O Asymmetry(= or <) Right Left

TEMZI____ (yyyy/mm)
Oright CLeft

O Muscular rigidity
Oeoth(orzh 7|7H):

O Asymmetry(> or <) Right Left

TEAT ____  (yyyy/mm)
ORight CLeft

O Rest tremar
Cleoth(otzf 7|3

O Asymmetry(> or <) Right Left

EEAMII____ (yyyy/mm)

Cright CLeft

O postural instabili
? Y| Beotneotah 715y

O Asymmetry(> or <) Right Left

rE
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g oA B0l "SF FP-CIT PET/CTY Y4X 224 Tyt o
7| mp7l&t 2XLoA 18F FP-CIT PET/CT @] U4X §249 H7t 9 7|EXCHEalo]| @ S afH 7
4. Unified Parkinson Disease Rating Scale(Part III motor section)
UPDRS part IIl motor section Score
18, Speech
19. Facial expression
Face, chin:
20. Tremor at rest Right arm: Left arm:
Right leg: Left leg:
21 Action or postural tremor Right arm: Left arm:
Meck:
22 Rigidity Right arm: Left arm:
Right leg: Left leg:
23 Finger tapping Right hand: Left hand:
24 Hand movements Right hand: Left hand:
25. Rapid alternating movement of hands Right hand: Left hand:
26. Leg agility Right leg: Left leg:
27. Arising from chair
28. Posture
2% Gait

30. Postural stability

31 Body bradykinesia and hypokinesia

Total

et 34 8%

Non-motor symptoms:
Anxiety/apathy/depression/cognition
urinary dysfunction/constipation/low BP

Cerebellar sign

loss of smell/sleep/pain

Supranuclear palsy

Autonomic symptoms
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[ 1. Parkinson disease (PD)
[ 2. atypical Parkinson syndrome (APS)
O 3. Non-degenerative PD
O prug-induced parkinsonism (DIP)
[ Essential tremor (ET)
O Dementia
O Dyskinesia

-
ra
o

g0 USRI 2 715 0 845 O NA

e
el
e

lyyyy/mm/dd)
O L-dopa

af4
i1
e

lyyyy/mm/dd)

e
el
e

] ] lyyyy/mm/dd)
[ popamine agonist

af4
i1
e

lyyyy/mm/dd)

5
it
ne

o lyyyy/mm,/dd)
[ MAQ-B inhibitar

(7]
i1
e

lyyyy/mm/dd)

5
it
ne

. lyyyy/mm,/dd)
[0 Amantadine

(7]
i1
e

lyyyy/mm/dd)

5
it
ne

. . lyyyy/mm,/dd)
O Ariceptidonepezil)

(7]
i1
e

lyyyy/mm/dd)

5
it
ne

lyyyy/mm,/dd)
O 7|eHEAa 28 =8

(7]
i1
e

lyyyy/mm/dd)
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721 18F FP-CIT PET 9447t

AR
HA Y Date: (yyyy/mmydd)
ZHEHY O eiograph 40 (SIEMENS)
O 128 mcT (SIEMENS)
O others
protocol [ 110 slices, 312x512 matrix with 0.67x0.67x3mm pixel size
[0 512 x 512 matrices 0.42x0.42x3mm pixel size
O others
Scan 9§
EARAZE
FAEE ma
4 =S AT
S8 9E | 0O Ldopa
O popamine agonist
[0 MAQ-B inhibitor
O Amantadine
O Aricept(donepezil)
O 7Iengsl &g =5
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7849 g7 W 7| EHTHEate | EatH T

2.

o= A WY Visual)

I
Jhu

o

[k

Date:

(yyyy/mmydd)

A i

Ik

21

Mormal

Mild

Severe

Rt. Striatum

Rt. Caudate nucleus

Rt. Putamen, anterior

Rt. Putamen, posterior

Lt. Striatum

Lt. caudate nucleus

Lt. putamen, anterior

Lt. putamen, posterior

Asymmetry*

Direction™*

* Rt vs. Lt

==ppsterolateral to anterodorsal direction

rE

o= 4 7K Quantitative)

I

=0
=

Date :

yyyy/mmy/dd)

rk

FEE
5

Rt. Striatum

Rt. Caudate nucleus

Rt. Putamen, anterior

Rt. Putamen, posterior

Lt. Striatum

Lt. caudate nucleus

Lt. putamen, anterior

Lt. putamen, posterior

Occipital lobe

C/P Ratio, Rt.

C/P Ratio, Lt.

Asymmetry index

C/P ratio: caudate/putamen ratio
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(=it

7| ol SR A 18F FP-CIT PET/CT o] 245 /84 97t & 7|EHTEnte] Bl = atET

AN T
O 1. Normal
o O 2. mild
[ 3. Severe
5. 213 olamg
[ 1. Parkinson disease (PD)
[ 2. Atypical Parkinzon syndrome (APS)
[ 3. Mon-degenerative PD
HckE O brug-induced parkinsonism (DIF)
[ Essential tremor (ET)
[ Dementia
O Dyskinesia
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oLt
o5
EE80E : OuS(ot = 712) OHs CINA
Al 2 (yyyyimm/dd) | &2 (yyyy/mm/dd) HESF 8 'F(dosage)
O L-dopa

O Dopamine agonist

[0 MAQ-B inhibitor

[ Amantadine

[ Ariceptidonepezil)

O 7|&t

[ L-dopa

[0 Dopamine agonist

[0 MAO-B inhibitor

[ amantadine

O Aricept

hEE

O L-dopa

[0 Dopamine agonist

[0 MAQ-B inhibitor

[ Amantadine

O Aricept

O =let

10
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HTHEMe| Bl w =k T
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I = O v v

wHry Date:

(yyyy/mmydd)

UPDRS | O NA

UPDRS part III motor section Score

18. Speech

15. Facial expression
Face, chin:

20. Tremor at rest Right arm: Left arm:
Right leg: Left leg:

21 Action or postural tremor Right arm: Left arm:
Meck:

22 Rigidity Right arm: Left arm:
Right leg: Left leq:

23. Finger tapping Right hand: Left hand:

24, Hand movements Right hand: Left hand:

25. Rapid alternating movement of hands Right hand: Left hand:

26. Leg agility Right leg: Left leg:

27. Arising from chair

28. Posture

29, Gait

30. Postural stability

31. Body bradykinesia and hypokinesia

Total

1:very much improved/  2: moderately improved /
4:no change

3: minimally improved

% minimally worse/ & moderately worsef  7: very much worse

[ 1. Parkinson disease (PD)
[ 2. Atypical Parkinson syndrome (APS)
O 3. Non-degenerative PD
[0 Drug-induced parkinsonism (DIF)
[ Essential tremor (ET)
[0 pementia
O pyskinesia
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