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FOLHBERAARHTHoFE A JE B BUFKIZ19894EIZY A VARIEFHIE RSN, C HFHREN
MV L7203 G- 2 67z, C BT RIZAREOE CHERE T 22 L3O TENT, BT 2%, FFlZ,
MR ~NE B FIHER § AL DS o7z, FE A JE B BT B0 B P el
IR RLDTH o7z, UIRDZ LR DHEFEIN RIZ R E N THFEE 1O 213 TE T IR O 58 4E
BIREBEBIT ADARTH -7z 19924, TIANARZLL T vy =720 BB B L0 RS
N7ZED R FT S SN h o7z, 20114E RSB S Lz B A R PUy A LVA 3 (Direct-acting
antiviral drugDAA) (Z4FE 4 AL, 5T OEBBHE AV APERR#95% DL EEB R RDDI -
TWwb. CBIFRIEHETREE S b bIINeo72h DAA R YA VAKRD BBl R $77%72

PEIZZ .

Key words : 3F A JEB &Y BT %, C & BT %,

CERFRYAI X,

1 >2—=7xz02,

BEEERARERY 1 ILZXFE (DAA), TMHEEEV1ILZ (RAV)

EU®IC

19604FAX ™ A IV Z PRI BRI IR CHRE D
RmEELNBIZELIEL Tz Tl & Tl
A% {fThbNTWzds, ZOFEELHN1~3 4
FRIEIE % 0 ) BRI 28 2 5898 L 72, 19644F-12
BHEF%&7 A4 VA (HBV) OKIEHH THDA—
A FZY)T7HE (HBsHUl) 23 sh, €hz
A7) == v 7Y 5 2 & THMEN O A 5HE X
WA Lh, ABTHLHWBAEI T RWIFR&IEH%
wHiic otz WhbwaHIEAIEBERRRTH S.
IEAFEBRFRIZVESRTH SRITEMELL, T
Zs, FMifaRE~ R T L2 LI L. —
198041 72 0 FFMIBf DT H I3 T AZ R 5
Bnilho/, EEZRITTOWMHYHA®IEILE -
7z, 198943 A IE B RIS I 7 A )V A H3 [ %
SNCHMFREIANVA (HCV) & dniz. b
PENCIZ CRUFRVPEICE S EELTWDLI LD

ML, CHFROTEE, HRBRE P OEE LR}
HMTH s LE# NIz CRFROBHEIIEFED
4% —7zu (interferon : IFN) 25 I ¥ -
7ehs, BUEIIHNIRIETH 2 HEAERHLY 4 v A3

(direct-acting antiviral : DAA) & 5T b o
Twa., CHRFRBEHEOHER & LFeilB17 5 DAA
EHROFERERICO X R 5.

1. CEFROBEREE

1) HCV % R OfF%E

19704E4R1 2 0 4 IV A 413 A B JiF 45 & B A&l
RIIZEDSREE Rolz. E2ANRIOVTNRT
HHWIFRPGEAET S ED550 0 Ik A JEB LT
4% (non-A, non-B hepatitis : NANB ¥ %) & ¥
NCwiz. FHH St NANB 520 & il ig
i (HCC) \ZHEJE LAETE L7 g 2 i B 0 f B L
TWie, ZO7M TG EE %2 0 ) SR £ %25
i LB VEIF 98, FREZE 2 M e (e J L 72

AR N R S HIbE £ >~ % —  Kendo KIYOSAWA, Seiichi USUDA, Gastroenterology and Hepatol-

ogy Center, Aizawa Hospital
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liver = .
: . i
-13 . 137£23 “»»
+ |21 %M o e | 2904132—-
hepatoceiular
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=10
NS : not significant #IP<002 ea:P<OO

Fic. 1. Interval (in years) between time of transfusion and date of diagnosis of NANB hepatitis-related chronic liver disease.
M1 FFEAFBEERENEM (BFE) »S52EME COHE (F) @1 £V5(H)

Biasd -7z, AIEBNT BN R SR EERF2E, FFAR
%, HHBEICE S ETORAT — V2 I ERE R
PR T 6 AL AR I ISR TEZHES & i L
720, Mk oML, SMEIE, BERE (F1:
BEEERRAEAL), BRI 28 (F 2 &R EERETL), 18
P28 (F 3: @ EEMAEIL), 4 (F4) £LC
JFHIERE CThH -7z, EFBIVETH 572, T OIEH]
o CRF£OBRERZ R THIEITH - 7.
OB I IFIEH S EBIHRE 25 120%
R DI HBETH - 7.
2) HCV FE R L% D5
19804EARIBHD RREN 2 7 A W ANV T 4 ¥ T35
G50 JRF B AS, 19894F %12 HCV #ifm 1D
Wi 2SR X722, COBIET 2 KIBENICHTA
L HCV &\ 2 A S8, ST 2Pk RS T
C BT R DOZWATREIC 2 - 728, JE A Ik B BT %%
DIFEAENCHIFRTHALZ EHIHI L. &
ZOREMLCWAEZMELD LICCHRFLD
HARRBAZ S Lz, CRIZMIF£DT70% 1318
PEALL, “PI105E TR %8, 204F CHFEZS, 304F
THMIEEIC R 2 2L (M1)Y. F72C
RIFF 913 M TGS 2 & AT < PRI E 38 24k
FCTOMHEPE N EBHLNIIR -72Y, HCV X
BRI ANATH ) R OEHRPERSNL. Ly
LIGEDOBERIEIEZS 2D DO TE Lh o7

2. JEAFEBEIFFRDAE
NANB HF 2D EHISER T A VADBARHTH S
O RERIISROZ L bk o7 L

P UIRBOMEITIZ R, HRENOMER Z ) <720
PRIEHLTH 2 7)) F V) F  RANOFIRTES 2317

bz, BROZ LR OLRBIIRENTH - 72,
ZFA T AYAINIH T V=T, V5 —Tx
> (IFN) 12X % NANB 18T 95 88 O 1H B
ARG SN0 IO LAz Ry ~ 1 >~
% —7 8 q2b (rIFN a -2b) 50~500}7 H.7 % JZ
TR CHE3IMI2H HiR# L& 2 A, ALT 3
JERT297 TU/L 25 #& THIZIZ91 TU/L & e L,
I ILEMEDNE TR N L2 O H 5. HFEE
WM 5 & MERFINCRIEDTH R LTz, L
MU TH 47 HIZIE ALT HIZBEBERTICRE > Tw
5. BIVER & LC38E,, e, BRI 194 7%
WHolzZ & sz, LLEoZ &5 IFN
121 NANB F R OB PE 2 35 2 S Rash 5 &
EDHH SN E NIz FE SIS A E TR
HECTHh o/ MMM KA vy —T7 20 p
(HulFN-B) # il 5 E05H o727, 12N D
NANB #H 12 1 ~300/7 AL % §RIES T 4 ~12:8
BHLEZA, 9ANTALT EFEWICSHE L7
LOL#ETHR2HIATHERBRIOMIZES> TV
72, SATREL SN o7z (KM2). ALT 28
W L7z 2 ISR L 72 & 2 A RIEFT RIZEIC
gL Tz, BEHICIZSE 8, BREK, WA,
HIMERD D SN, ThsDF— 755 NANB
FFRIZEIER A3 5 & OO IFN O A 1% % 830
T 7.

3. CEEFFRICXNT B IFN, IFN/ U/NED >

(RBV) A&

HCV 2558 H &N, HCV RNA JIEASHGE & % b
MAHEDALT THLTANAFDOLD, b
H, HCV RNA (27 5 72, 19924F % & TFN 3 25 {4 b
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Fig. 1. Comparison of changes in serum glutamic pyruvic transaminase (GPT) levels in patients with
NANB-CH treated or not with HulFN-B. Protocol A: HulFN-B was given to 5 patients at a dose of 3

million international units (MIU) per day for 28 days (total dose 84 MIU). In 1 case the dose of HulFN-
P was decreased from 3 MIU to 1 MIU during therapy because of leucopenia. Protocol B: HulFN-g
was given to 7 patients at a dose of 1 MIU per day, 3 times weekly for 12 weeks.

K2 FAFEBREEFAEANDE M >42—T A2 B (HU-IFNRB) BE (XEt4 &

Y)51H)

B 7ara— VA (HuelFN S 30005 Hifrz 5 Ao BE 1228 H MEIRIES)
TBt: 7u b a—0VB (HulFNS 1005 HALZ 7 Ao B E 1228 H MRS

THTCTHBEL LT E o7 BKD
IFN #1213 HulFN- 8, rIFN a-2b, rIFN a-2a,
RIRIIEN-a 25 o 72, Lh L B0 0K I
FHLWboTR Ao, 209 HIZIFN %) £ 12
FGTLHRTFVBRDPHREHSN IR o7 L1
HARDWIZEEZE S TH 7289, A VAMKT &
L CIEHCVRNA®R L HCVEMZ T TH D,
HCV RNA &34 w2 &, HCV #Efz R 2 Bl
AhtEHE <, HCV RNA &% £, HCV #&fz T
T RN RPN EH Loz F
HCV 1 #I-Cix HCV # =T NS5 A #I1Z IFN i
o EEFZ R (interferon sensitivity determin-
ing region : ISDR) 2% 4 Z &t sz, —
Ji, B EME T & LTIL28B (IFN-13) O &5 T
ZRIDBED > T 5 Z LT SN2, IFN 12X
BIRE, 1 7V oWRGER, HEMENZ, B
PSR, FMERIMERIRA % EL M B ERL D
D, FEHEOY Y Y (RBY) IKIFBWE
MmERER S -7, ZA%M, 1l HCV % 5H

ETHITANVAEDBIGNEFT T\,
4. BEEMEHERIVAIVAEDES

Z NI ODSEIAEH BT £ )V 23 Direct
Acting Antivirals (DAA) T» 5. FEHIOERIZZ -
TWb NI, HCV E&fE T O IEMEEFEE (non-struc-
tual region : NS) ® NS3/47u57—¥ (HH 4
fEfER), NSSA s (BB EREHUMEN), NS5B
K1) X7 —+¥ (RNA MREHPEBREGEAER) <
HY, TNZFIH §5NS3/47a57 7 —¥ [ #E
38, NSHA & IBHESE, NS5B R X 7 — L ESR
THb. BAEMHWTEEE %2> TWwb DAA & HCV
BIZF~y 7L ORREK 3R,

1) £ % —7xzurk DAA OB HHEE

RAIZEBY Lz0320114£9 H 7571 EL
TVRT®» 5. TVRIZ~XZ IFN/RBV & @ i i T
otz HCV 1 B OB KA ST, HHEN
224381 GRAD12:825 TVR BEH) THhH o7z
BT #2128 DL E HCV RNA 258 S 72 Sus-
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NS3/4A70F 7 —YIEEHE

At

B
T37LE (TVR)
DATLEIIL (SMV) NSSAFESIHN S (6 RE W 38
FAFTLE IL(ASY) - X
TSR ZE JL(DCV)
21 LT/RZREIL (LDV) | NS5BASL -
IN=FLE JL(VAN) TLZ?E\)L (OBV)
JRUAFLE LPTV) TIL/RRE L (EBR) YRRTE JL(SOF)
55U FLE LGZR) EJL 2R ZEL(PIB) RHSTE IL(BLV)
JLHFTLE L(GLE)
A Y A
c| E1 |E2|p7| ns2 |ns3 [Nsaa] nsaB [ nssa [ nsss |
) A J

— i — 1 SRR R —

]

NS

H3 CHEHPFXRIAINVEGTFEEEERERIVAINIETYEL T

OS - MiE Ay iR, 4

tained Viral Response 12 (SVR12) 375% & IFN
HMBEBEIVEIEVWLODMETREDDTIEL
<, EIWER S @B, FZASBUE B2 S O A T
Bhol DVTELLZOBYATLEL
(SMV) - W=7L ¥l (VAN) THh-7. TVR
EH U HECTRAOIZEIZZ NS DAA # P L
5% 01238 13 IFN/RBV {6 # Tdh 5. SVR 1385% &
T EA L.

2) £ ¥ =717 —0DAA JhE
O7AFTVEN/F 255 AN (ASV/DCV)
I4ETHA Y =720 Y54 7)) —®D DAA
EHRPET o7z KliE O 720k T AT T L EN
(ASV) ¥ 25 % 2L (DCV) B:H#EETH
59, HCV 1 B &V 98 & ACEPEFREZE 20 L
T2ENIRAEG TH o 72, REBEFIIHERTHAROA
TAirbN7z. SVRIE8% THh o7, RiFHEDO M E
FUZFEF NI 72 o 72 B R 3IC NS 5 A iR o L31
E YD Y T NVERNMBL LARLD DAA IGHIZHBT
MWE2IRTZEVHNPII R 5720,
@VERATENL,/LIYINAT I (SOF/LDV)
20154E AR ) X 5 —BIHERTH LY FAT
YL SOF 23% 45 L7z, SOF 17 4 v A RNA & i
DIZEELTNSSBARY 25 —BIZHY A THH
RMERIEH (Fo—vy—3I 52 —%—{1EH) I
XD AV ARG & WIHIT B

o4 o3 HHCV2 R 2 % LT SOF/RBV #f

. 12388 5 2R BREIS I % o 72, EINBZERERT
1& SVR12i397% T& - 7219,

U< 7HHCV 1 B oBENTFK, ACHEETmAE
WV ARATE N SOF/ L Y2827V LDV 4l s &
B L7z, DAETOR 3R TIZIBVER % S AUH
PEIFFREZE & 3 SVR1213100% Td - 7219,

@F LEZ AN XY FTLEN /Y FFENL

(OBT/PTV/r)

OBT IZ NS5 A [ 5% %, PTVIENS3/47 1 7
T—YHEHETHS. ) MFELVIZPTV Ol
BEXEDL7ZOICRESINZLOTH 5.

FAEFT AN, ) FTFLENLV ) MFEL
(OBT/PTV/r) {& HCV 1 B o> 184 B 4% - A M
28 (2128 %% 5-3 517, SVRIZ21 18 4 I 25 Tl
YOI HE3H 5 L 83% LK\ 25, 2 iud99%, A
M2 Tl3905% TH 5. KA CafipiFe L LD
PRHIEZ 2 TH A, HCV 2 B LCid16 & #%
M AR . RANIFETEITCAMBO DAA 25585
% BFRA 5201841 2 HIZH5eH Ik & 7 5 72,
@ODTNVNAEW,/ 757 L E)L (EBR/GZR)

IWVNZAEN /75T LEL (EBR/GZR) &
HCV 1 B 2L 28 & AEVEIFBEZS 120 L CHalt
B, HCV 2 BNTIE @0 237 v, 1238 N R $% 5-
5. ENBZEREED SVRI21E 18 M 25 T96.5%,
JFFREZETI7.1% TH o729, WHEERIFH->THAH
I E L, FAEREEND - TH SVR 1:99.1%
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#=1 CEFXEBEOTEBLAEDR (SVR)

HCV 1% HCV 2 #
" S
Sz (o) SHE 0,
fE SRR SVR% | g pot: i 26541 SVR%
IFN B <10% | 1992 |IFN {Bi% 50%
Peg-IFN/RBV 50% | 2004 |Peg-IFN/RBV 80%
(4838 ~) (2438)

PegIFN/RBV/ | 75% | 2011
TVR (24:8)

Peg-IFN/RBV/ | 8% | 2013
SMV (2438)

ASV/DCV (2438)| 85% | 2014 |Peg-IFN/RBV/ | 95%
TVR (24:8)

LDV/SOF (1238)| 95%< | 2015 |SOF/RBV (12i) | 95%<
EBR/GZR (1238) | 95%< | 2016
OBV/PTV/r 95%<

OBV/PTV/r 95%<

(1254) (16:4)
GLE/PIB 95%< | 2017 |GLE/PIB 95%<
(8 ~12:8) (8~12:8)

2018 |LDV/SOF (12i8)| 95%<
L €=2(3:9)
R, R

SVR : sustained viral response, IFN ! interferon, Peg-IFN :
pegylted interferon, RBV : ribavirine

TVR: 77 7VEL, SMV: Y AFLEN, ASV: TAFTLENL,
DCV: %2754 AN, LDV: LY XAEN, SOF: VEATEN,
EBR: ZIWRAEN, GZR: 79V 7L ¥, OBT: A% AL,
PTV: XU &7VL¥N, r:JIFEN, GLE: ZLATLYEN,
PIB: ¥7L Y% A¥)

&2 MERRETOEZMEREMATY M ILZE (DAAs)
DA SVR (2014F~20174)

PR

(range)

(B S R %R SVREEBI| %

HCV 1
DCV/ASV [ 16A [7 A : 9 AJ708(56-82)] 16A [ 100%
SOF/LDV | 12A [2 A : 10A]698(27-8D)| 12A | 100%
EBR/GZR | 8 A [2 A 6 A[744(8-8D| 8 A |100%
OBV/PTV/r| 6 A [4 A : 2 \J70261-7D] 6 A | 100%

HCV 2 1)

SOF/RBV | 17A [7 A 1 10AJ652(51-79)| 16A [94.10%)
GEHEER)

EEWZ EPRHEINTVWAEY,
GFLAITLENETL ¥ AL (GLE/PIB)
FUHTLEN /ETL & A¥ ) (GLE/PIB) &
20174E12 WS BEERIG & 7 o ol DFEAHI TH 5.
ARHNTHCV 1 ~ 6 BICHR)A < #EIE23H 5. DAA
ZHEOBMIFLTIZ 1AL, 283 8RS T
100% ¥\ SVRI2OME SN Tw b, RIETEIFEZ B
XU BEDAAWH M S CRI2HEER G THLH T2
DAA BEWG#E BT L3IA R, YISEEDNH-THH
THbH, HHAMEERIDRL, BEEMIDI

BRI\ HTRETH 5202, KGR ILEERT
M1 ~6MEZB/IEFRIIAHMTH S, BT
SRR BRI GHE, DAA BLBHRE),
ERRBEIR T B E@IS A H ), BEM 4 7% <, SVR
13100% AN L6 THHZ DAA#KTH 5.

5. 18;Z/RE T DAA JBERE

20144E DIf% M B2 © DAA B % 1T o 7 IE BT EL

SONTH L. TOBEFRMEL2ITIRL. ZDH
H HCV 1 #1342 N CTH 5. HCV 1 Bl iEHHRIE
ASV/DCV 16 A, SOF/LDV 12 A\, EBR/GZR 8
N, OBV/PTV/r 6 A CTH5H. AR OFE
HEMPRLBHEEE T L, & H (100%) 7
SVRI2PL B 127 ) FE#RRE B 1E 72 . HCV 2 #1117
N T SOF/RBV Bt H# 2 47-72. SVRIZH] -7z
DIX16 AN (941%) THA. 1412 HCV RNA O
BSR S N 7z AREEGNZ0m A D& PET HCV2a &Y
DEVENFKTH S, #BIZ IFN-a 2a B, KKRM
IFN-q i, ~XZ-IFN a-2b+RBV iG# %47 - 727¢
FTRTHER L7z 20174 SOF/RBV ih# % 17572
ETARIYFBL. ZORKIIEY AV AHE
W, 1EFEMERDEZ SN RITERIZfFTbIT
W7\,

6. DAABENDRE

DAAWGH OMERIIBEE 2D ODH Y, HCV il
JEDETIE Rl kol LALMERDZWDIFT
FZwv. F1ICHEHEOE) DAA 2T 52 L1
X AMHE DA 4 )V A (resistance associat-
ed variant : RAV) O BBl TH 5. REW LDIX
NAGA #HIE D L31, YO3ZERTHA. F72 NSHA-P32
KAHCV X GLE/PIBiG# CH |IErH B & 5
BT, 52 IZIFUETEIFZE~OGEHR IEBUE
WIS TH D, DAA BV TREIZ R DD, DD
WIS RE S E R B E L 2 D%k DAA B E T
LG HROMEPLETHS. 4312 SVRIZH -
TR ST A2 DD L. 74 VA
&0 5, e, 8Kl BRI, HFRZEwo
72 BT 250wbhTwhb. SVRIZR7205
EEo TRLIETE R, FERICKSRBBILEA Y
HThb. 5412 HBV BEESeH (HBe HURR L)
@ DAA #E#%1Z de novo B EUF R HIET 5 2 &
VR Odsb. ZOWFEIANTH L. DHPED
HBV BERE& G 1350m L L Claf25% 3562 &
PORIBARO 5N D, 5 ITKBMD 5 W ITREG
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WO HCV BEEDVPHATHIETH D, A ITH
TEBRERLETHA. FH6I2HCV I 7 F Vidk

Bhwv. A LVZAOHEIZT 7 F v ORRE - T
Wkd % L Fbb. TDLI)ICELBEOREITE-
TWa.

EbHYIZ

DAA WBHOHEAIZ L Y HCV % HlJE T & % AL
BAZTEZ L LEdRL7zm wLorofiE
B 5. EFENHRED S5 L RHS HCV &Y
Hom WL, HCV BEMEE OBHEANOFE L &17
BUAi COMIE D RKDHN 5.
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< FEHESE T DO ME >

FET & £30% L EOMEDTERED A 5 7z Mefk o
AL, FRRIEAFELRE T E 72 4 FEBNZ DOV CEINME
1o 7.

HAERD L IZ 2 BEROARRYN 2B L,
NZNORHFERRE DM 217 - 7-.

FiE T o BAL R Tl #InME & R TS
20% V) et 3 T BIEA BBIDSER S 7z (F4).
HREARE T, B, 2/AR, 4 f5AROM
WMEE LD, 2REFNE ARFRENENOERSL ~
b EPEEICN LTl kD72, TofR, F
BN TABURA >~ b & BRI LTl i 2520 %
DB N REMEA R0SHER S 7z (£5).

*x3
[HE . BHiElloOH#HEE]
ARS0S
5 = N=155
L -~ | 1 y=0.84x+ 25.35
L R = 0.997
::m . -
o 18000 AN .
A (maimL)
x4
[ EREEEFITOMEE ]
e
S T T S T I
asiE Bkl HEfE vsHIE#
(mau/ml) (maU/mL) (%)  (mAU/mL) (maU/mL) (%)
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#H2 416183 3688352 B89 62800 45300 72
x5
= RN
B 2@Em smem 2EER JEER
(mAU/mL) (mAU/mL) (maAU/mL) ‘"’gg‘ vsg.gl
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E3 26759.77 1444810 7497.74 108 112
¥4 8290178 391396 1990.01 a4 a8
2RI 4EBR
EfE 2RI AESR
(mAU/mL) (mAU/mL) (mAU/mL) "‘gg‘ "‘gg‘
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®E2 62800 25700 12500 82 a5
RE3 52800 22300 11800 84 80
@E4 13600 5050 2700 74 79

z ¥

FHET T, FIREFBIE - BRI L ISR
BRERDSE SN BT EOMETIE, won
DREF) TIREEASAR SN 72720, HIEH & AR
TEZ MR L7z, ORI, TREHERIZ O W TIIHE
NICBTBHMEARIREEI N, FHFHE LT, R
M OMHR, RIMBEEA 5% F a3 ni:
CEIZLAWMT 4 7)) VR EDEENEZONS.

LaL, SEomETIE, ¥al I TollEidst
EETITo T2 &, M TE A ED
Btz TNU EORKEHIH R R o 7.

FHiE1, HiETOHBEEOMEICB VT, FHHME
ARB X OEREAS ROBARE BRI L TR L 724G
R, PEkREEE R AR Oz, Ko T,
Fy M7 AEIEHERE ) 40m AU/mL 25% 24 TdH
52 EDHERTE .

B AR

PERD L RIF M SN, Ay M F 7l
PEFIE D 40m AU/mL 3% 4 CTH 5D 2 LWL T
&2k, MACT[7—%72 b -PIVKA-I] ®
TN TG =y 7aX ez bl EMRSHE 5
¥z, 20174F 3 A X b BeNIZ T PIVKA- Tl %E % [
BL7z.

PIVKA I #Be Nl BICEE L2282 D,
AFP & W ICZEuHRESWREE 2 ), ZHICH
WTHRHTHLEEZONS.

KX OEFIE, HA20 R EEFRRAY X TR
L7z KB LT, BRdXEFaRAHBCIRTE
IAEAE L 2w,

X #

1) HERE®E, FE2RKE)h, MOEE K4 KRPIT,
T B Ass, JF W R ¢ A EBAL A T O e e
ARDHITECT 7 7 F 4 ¥ —H #ll %2 il 3 PIVKA- 1
DORBEVBES. R EHEY 731 293-300, 2016

2) INEEZE FRFE OJINGH— mE#EZ, KiLE
T [7—=%727 b - PIVKA-T | o 35 0 M &t
REmA 66 : 125-132, 2017

3) — M RIE AN HARR A2 -  FHERBA A KA
Y 20134ER ", http//www. jsh. or. jp/medical/
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4) Wh—F, HRf: PIVKA- Tl o 5—r Bt
T v A OF—. #Mile 4 :35-39, 2015
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fiti%s FDG-PET/CT 158tk v 3 ffitiz e o Bl Mt

ANCIRIRE ™, MIVEEARFT7, OOk, Ian”, SFRAFT
=BT, ZEERTT

# 82

i HT FDG-PET/CT BRI CHEB DA LN o 72 Y EIREIZO W T, HHEEWHT R
AT L7z 3 4i320154E10H 22 520174F 2 A F TIZ Y B TFA0 % JiAT L 72 il fE624E 61 0 5
L, WIRIRELRS T T XEIRAE A5 A B N2 AT T FDG-PET/CT T FDG £/ 2 i h -
7260l mROYINEHIEBRELIIONT, MBEORESE WHEA R, BX0 Glucose
transporter- 1 (Glut-1) OFHIZOWTHE L 7.

6 Bz RIS TR E R H T WIN b ol FDG #5822 L7z, Bk K% 120.6cm 725
17cm, JEFEH LV ViR BIZ 2F T Glut- 1 Btk TH - 7278, FIBRAMRIEEZ L 5 3 0idg
O 572, 08cm Lo S Flo 5 H, 2 BHIFIERMIIEE, 2 FHIIRBICIER ) v o8
HERDSAAE LEEBIES OV A4 X3/ Eh o7z, DEPIOBETCTH D5, Mo Y 3o s,
B, B A Ao/hE b0, FEMEOEEL LS5 D3 FDG EBMBEELE 2D LT 0w

LERZLNS.

Key words : fififg, ') >/ gn#x#%, FDG-PET/CT, RIZRZHT

OIS

F-18 Fluoro-deoxy glucose % H \» 7z Positron
Emission Tomography/Computed Tomography

(LLF, FDG-PET/CT) &, #% o B HES; O 5
WIS W WEs2Wr, B Y OB R E %
EWESHWHR, W RIS OB HHICLHD
W{RZWT L 22> TV 5. BiNEOIRIIZIIIZ D 1T 23
IR NTBY, ) U HiZHi R =R OB HiC
ERTHHN, LX) Fifin o Es =
T 5. SR 4 1L, Moz T »
NHi R PRALNZICS B b ST, i bl FDG-
PET/CT K& CHi 2 ) /S Hi ISR A LN
Mo THEBNI DOV, SHEAIY T L & ME L7z

PO 3

5%, 20154E10 A A 520174F 2 A 12 4 B T Tl
* AT L 72 iRE625E B 0 9 B, iRk T v
ISHIERE DS A B2, ARG FDG-PET/CT CTH%
ERZ RO Lo 72 6 BIT, ERHIISURD S T4,
BB, ZEABITH 7.

H &

FDG-PET/CT #i#tid, f#iffi%Ei#E Discovery PET/
CT 600, 600M, X U610M (GE, Milwaukee, US).
5HERILL Eofi 12, F-18 FDG #3.7MBa/kg
ZHEHEL, 60512 & D B S KR AL 0 R
CT s tk, WD 2 -3 4 /bed 3D emission #x
%% fifT L7z, FHRERICIE Vue Point HD (12 /S16)
& 5\ IE Qelear (£300) % H vy, 192 x 192 matrix

x AHERE BB % 22 Wi~ # —  Kazuhiro OGUCHI, Atsuko ITO, Kenji KAWAKURA, Diagnostic Imaging Center,

Aizawa Hospital

#x [u] R KAL ~ ¥ — . Kayoko HIGUCHI, Kikuko KANEKO, Center of Clinical Laboratory, Aizawa Hospital
#xx[i]  ALEL . Osamu MISHIMA, Kenji MISAWA, Department of Surgery, Aizawa Hospital
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O PET W& VER L7z, 4 Ial RRET I3 -0 7] 44
ARSI L 2ho 72

IERAE CTROMr S 72K D) ¥ /N EE IR 2
DWT, BMBREORE WHFA, BXUFDG %
MR ICH ) At % > 282 T3 5 Glucose
transporter- 1 (Glut-1) OFHIZDOWTHET L 7-.

S

6 #1 FDG-PET/CT i i & B i 2 % 1 128

RUNRHE, FIBRMIIBIEZRE 2 & & o g2 RIE, s U
¥ 2 R4 T, Glut-1 0 3t & ffkx Th o 7295,
FDG-PET/CT Tl 4= Bl ili 8 JiL & B (X SUVmax
(maximum standardized uptake value) 255 DL 1
D5 FDG % 2 LT/, FDG #RikEko
YoNEIERRS I, TRHEBIT Tl iR KER0.62 5 1.7cm,
Glut- 1 ® g BL1Z50% A D Z L b DA 3 1T,
CO) LERMBIEEY 2T 280826 TH- 72
(K1, 2). Glut-1F3LA50% LL E O Fwh o

T, EBIAMNETH V), JFEIEHE OISR EAEE X FLEE 3BT, 2D B 1H1206cm LiEE) ¥ SHiAUN
&1 U IINEERRE FDG-PET/CT {AREERER
e 1 2 3 4 5 6
BT HE KAE 2.3cm 45cm 2.0cm 2.0cm 5.cm 35cm
SUVmax 83 102 6.6 58 54 6.0
¥ S | T =2 :?LEELFQ"— ?Lgﬂﬁ!"’ P=>4 i =} =2 M /'
ME SR o mtmm CCRIE SRR e
e FLEEA 2 A
PET N &M | 1 0 0 0 1 0
WP N B 2 2 2 1 2 2
DAVPAY: L iy A i oAy N 0.8cm 0.9cm 1.2cm 0.6cm 1.2cm 1.7cm
LGS ST i P ST AT
dte b | Wi 1
Glut- 1 Jefafk 1 2 1 2 « ETEVAE O 2
- A 2 G IE'JﬂU ://c;’ﬂi\ AR I=73 #EEJF — NIE
wgops | dgm CRCOWR G cqman owaen  BEEL ERcagos

Glut-1 %t 0 : (=), 1 :<50%, 2 :50%=<

* BN RE & & % Fege B

2

4

N

-
D

=
e

X1 fEHI3 FDG-PET/CT

A EFEME R SRR FDG #2500 % (SUVmax6.6, F). MliMIHERE ) > 7Sl infs &

B89 REERITEO .



JiiidE FDG-PET/CT #&Batk ) > 7 it o9 B M

A)

X2 fEFI3 AP >/ EiEZORIEG
A) HE #tCIHIBMBE OB 2 380 5 (KH).
B) Glut-1 #ef CIZIEEMB O dem it nimy (<50%).

X3 fEfI6 FDG-PET/CT

1o XIS FE B IR FDG #2862 38 % (SUVmax6.0, <FN). FiFIHERs v > /<
IR & B ) R RALIRED T,

A) B)

M4 fEFI6 SEFETY >/ EEBORES
A) HE ¢ Tl ) v 3HiOW#FICHER 2B 5 (KH).
B) Glut-1 %t T3 IEEMI o et 2simn (50% <).
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XL, 2BITIREER ) v SEIC IE R ARSI FE L C
By, EEMLO LD L H G772 (K3, 4).

zZ =

FDG-PET/CT \&EMNES; O Z Wil B\ CTE#
Stz K& AL L, MiREITB W TIET1.6% DI
BT DDA S D DEENH 7LD
%t L FFZEIC X A 3EDH BV, FifEo) v o8
Wit 2 W2 813 5 FDG-PET/CT Ok, &
FE70%, H5EEREE%, FnPER i E664%, BEVERY R
94% & aN 52, ZORE, 1BYERAE R PSR
OB X B BB O FIC R 5 2 0%
Y, BEEEE BTS00, AKIEDH DS LD
RIS VREITER & L, ) Yo%
Kb WEHMOD DRI E L ey, 2%
CERMEPEIN TS, BEEOE I, =B
JiE 55 5 A3 b 7 Wi INER RS © PET @ 22 [ 45 e O R
RIZEBEINTVWEDY, e RS Tw
e\ —7, FDG 38R LI  WIEEIES; D fF1E
DHONTEY, FAITERIIMILNE TILERMK
WZ RV, HIEONBRMNIENE TIE Glut- 1 ©FEBIH
K<, FDG £MBEEHIL W2 L 2 G L TE /7.

SR OMETIE, WHFEIERBLA LN
M 59 FDG-PET/CT THEN D SNk oTz
6BIDH L, 3HE Glut- 1 DFHAE { FDG #fk
EEETH o 7225, 1 BNZEER ) Y oSE O A X
06cm L/NE L, 2B Y REINICBIT 5 E
Bl O EE A 572, THSHIZPET @0z
A REEDRFUTREN T A BE%TH -7 EZ S
N4, Mo 36055, 2 BNIEISHIERE DR T
Glut-1 O FEB MK <, 1 FHIFLTRE Th - 72h3%
) Glut-1 OFEIHICZ Loz, Thoi3fEE O
AW R YRR X ) FDG R MRV 7201 i
EheholzEZz o, FDG % MWz iE 52 Wr
WZBWTIZ#EITF SN WiBEETH 5.

i

£y
=]

ol

VEBIOWESTH 2705, WD) v 3o b,
Mg, YA Xo/hS b o, HBHBOBEL
ELHbDIIFDGERBMBENL LR R Tho7.
FDG-PET/CT ZWriZB\WTIx, ZH Wiz LD
WAREE O MR & L2, 2R L LTo FDG
DUERRA L EICER T LLEND 5.

At

Z ONFIZHESTI H ABEE S EMEATREL
72, ARSCICB LT, BIR$ R & M BOIREE 1347
1E L 2w,
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1) Kazuo Kubota, Shinsuke Matsuno, Nobuo Morioka,
Shuji Adachi, Mitsuru Koizumi, Hikaru Seto,
Motohisa Kojo, Satoshi Nishioka, Michihiko
Nishimura, Hiroshi Yamamoto: Impact of FDG-
PET findings on decisions regarding patient
management strategies: a multicenter trial in
patients with lung cancer and other types of
cancer. Ann Nucl Med 29: 431-441, 2015

2 ) Kazuhiro Kitajima, Hiroshi Doi, Tomonori Kanda,
Tomohiko Yamane, Tetsuya Tsujikawa, Hayato
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Present and future roles of FDG - PET/CT ima-
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BB KW 25 2 B RSV R H IR B BB DT AR e 23
BREN 14

ZRUPRIGET, IDANRDLTT, RBEE T, 2R OBTTT, M T

#% &

IEFNZA0EE N 2 1 r AMSEESEREBROBK © 207, BEARNIR T 57-0
Wik 2B LA L. M, A% 5 Y NIk, RIRE A TR TR £ OfEIR IR
L2205, B CallFEN O A L. REMOOBED Y, LAHETICER RO, &
Ca MiLfiE - AL P ILSE - £ > % 2 b PTH & A 5 I8 8 FARBR AR RE T 2 58 S S I A
L7z, FEERHEES WA AT IR NI 38 2 30 72, Tc ™™ methoxy-isobutyl-isonitrile ¥ > F

7774 T, WAL D AMINIC L § 2 REIRO B W ERZ D72, HARIRN O 8l ge
R DA > %7 N PTHIREIEWEHETH L Z L 2R L, REZSH 2R TFM L7z Wi
MR CILRI N TR Z L Oilia 28 72 HAE L, RUEORIFIRIRETH > 72, #E
PR 9 & JESEPE R FRARBRBERE TUAERE O & BF L 7EBIHGE (3D TORTH ), BB &

BOEVHLEAOGIHEEZ LN

Key words : R4 8 FIKARFEEETTELE,

BIFRIRIRE, BEMEABX, & CalliE

(FC&IC

JESE PRI IR PR RETCAERE  (Primary hyperpara-
thyroidism, PHPT) (& & H IR 225 A S5 H
FURBR ARV E &~ Ol 72 5312 & - T Ca IILEE %
ETHRBETHBHY. HEME KB K (Ulerative
colitis, UC) & RBGABEICBRIG L 72 20 2 1287 - 15
BB 2T RIAH O O F A IR R S5 T
WHRTHAHY, & CalllEIHILEEE L &9 2
ENH DY W, EEERERE OBEIZI N E TH
HIN T, W2 GO U 728 B e B0 i
NEEZDTHMDTHKTHY, ShFK L IIMD T

HELRER 2L 727-0ME 3 5.
iE Bl

40 B 1

FFF o EEAR

BEAEIRE © PR A

RIGHE « FEid B L

ATHIE BRI ¥ —v700ml H, MU 2048 H
B EE - XAE10H13H B 25 I ff 2 £ 5 T &
o7z, 10H20H A JRbBE CHEBERE & L Sk S
N7z, MHI2HERE T2 ) 1~ H I 8kg
REARA L7z, TR 8 |l H CTIEIX % 20 -

* B AN 2R A HEREE  EEF%EHMS X ~ # — © Takahide KUWANO, Medical Research and Education

Center, Aizawa Hospital

* % Al BERIEE ~ ¥ — ; Keishi YAMAUCHI, Toru AIZAWA, Diabetes Center, Aizawa Hospital

* % [7 A F+t > & — : Toko HASHIZUME, Osamu MISHIMA, Department of Surgery, Aizawa Hospital

xxx% A JHILESR Y ~ ¥ — ; Hiroshi HOSOKAW A, Department of Gastroenterological medicine, Aizawa Hospital
wxxxx [6] FREBWIE  Kayoko HIGUCHI, Department of Pathology, Aizawa Hospital

sk [Z MR AR E MY B Im e R © Shin YANAGISAWA, Eriko Yanagisawa, Department of Radiology, Shinshu

University Hospital
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Biochemistry Urinalysis
TP 59 g/dl | WBC 8110/u1 | U-Ca 6.2 mg/dl
ALB 25 g/dl | NEUT% 68.8% | U-Cre 51.4 mg/dl
T-Bil 0.8 mg/dl | LYMPH% 14.8% | U-P 27 mg/dl
AST 25 U/L | MONO% 9.6% | %TRP 774% (81-90)
ALT 24 U/L | EO% 6.2% | Ca 254 mg/g-cr
ALP 626 U/L | BASO% 0.6%
LDH 132 U/L | RBC 436 10%/ul
y -GTP 162 U/L | HGB 14.8 g/dl
BUN 8.2 mg/dl | HCT 43.1%
Cre 0.86 mg/dl | PLT 24.8x10%/u1
Na 134 mEq/1
K 3.1 mEq/1
Cl 97 mEq/1
Ca 10.9 mEq/1
P 2.0 mg/dl
FBS 102 mg/dl
CRP 6.3 mg/dl
intact PTH 591 pg/ml
(8.3-38.7)

M35 Ca wifii & iIPTHAE®D EA- 23072, R~ CaPl=13THE L, %TRP KT LT

72, HEIRPIEFEERE O HEPH 2 7R T

7o JERDFEGET B oo YRRk e =2 L, A
Bel 7z,
KBl BUE © BaEW. B & 170cm, RHE60kg,
1Kii. 36.5C, I+ 87 64mmHg, kA 10291, 47,
& M E6m 4, SpO, 98% (BN, A FHED
WCHEZER 3em OS2 WIER % i, Witz R
T o7z, WERCTIEFPIE G T, O
Fix e, BEERE, P - Bk, BRI UTHE,
E oz B TIE EI - FE - FHEICEED
HY, MO IEEZIEL TWe.
UC OF#  #li, A5 Y v Nikd L OMikE &
TABEREOER T E L, ABE6 HHIZEREE o
72, TOBRAY IV VARTERIZI Y -1 &
nTwnsb,
PHPT Ot « AR IER 2 520, JRERA DO
JEdr o7z, MiECamifi &A% 27  PTHE
(intact parathyroid hormone, iPTH) ® I & % 2
Wiz R~ CaflilbEIiZiE L, FIRMETO
U Y HRINOBETHE%BTRP T T LT
(F1). MM %L, 0539g/cm*(T 237
39SD) LML T LTWT Wz, A5 SR IE # 1% 36 5B
BEEMAECHFRBNORER TH -7 (K1).
Tc ¥ methoxy-isobutyl-isonitrile (Tc® MIBI) <
YFU 774 2RHEOHGE T, HIRRAEL D4
MM T 2R HIROBNEREZRD7 (K2).
WA A R THURBRN O 38 % 220 L NZSI D

20.2 mm [ Dist 'B= 1444k

1 BEERBIERE
££20.2x 14.1 x 335mm. PHERIZTEGEMEER 0 & FRRELEA %
5 FENIVENER (52 52D 5.
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iPTH i £ 2 Jll %€ § % &, 3840000pg/ml & 2 B & DFEFEVEER S TR/ TR Z U\ illlid 238
% iRo7z. JRAEZW & i CRIFIRBRIE S, AL Tw/ B, #HEL, Hﬁ%ﬁ%&k“bi%%#
WA BT DG OFBR O Tl 2175 72, WIRIGTIZ T, RYERIFRBRIRE & 32 L7z (43).
JEE A5 (3 B9 & IR HUIRIR &2 R PE 9% & 9 1282k B oF#IE RAT, & CalliE O HHR i&%n&
L, #3IR AT L gLt 2 o7z, il Moz, FHEREDHBDO /DI AR A K A — b
RIS T RGETEICE DN T Y, EEN BRI OWIR % Bia LAEIROREEEBIS & 7o 72,

z =

PHPT (R 2 S 102 BRI v
EYOBF LWL o TR CallliER 725, =
CalLFED I & LTHE Th Y. T0-80%D Ji bl

TRIMERTH Y, AL HAE TR Ca il
AR SN B. 20.30% THEBPETH ) B F A
HIEGED TR b S\, Ca S, FRE,
M2 ¥EE CTARE /Tc-9m-MIBI &> F 757 « o, BIR, Bk, SR, WA ESB T
HUARBAT S & DA T B IR — S LT KRBT 20 Ca MUEATHALTE NG & & 729
DRCERAERD . LidH Y, HEUREREZREESEL L)

R?‘pf ﬁ e

X3 JRIEHERE

A 599K HE B¢t RIFCRIRIES NI RIAERA LN S,

B x10 HE %t M2 FMEOTEELEOMHEARALNS. HFBREMLE 2R
IR AL D A Db,

C x10 HE ¥t JESEMIZIEE S N7z 1E% 2 BN ASEAR R IRICES L Tw 5

D x20 HE %t MBoRE e, WHRMBEZ b oMM Boa RIS IZ
B LRIRICHYI L CTw 5
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F2 FifitkD Cafg& iPTHfE

FAh 1 o A
Alb (3.8-5.1 g/dl) 40
Ca (85-10.5 mg/dl) 133
intact PTH (10-65 pg/ml) 488

Tl EH Ttk 2 » AH  Fl#k11> AH
38 4.0 4.0
10.7 8.6 9.1
24 105 94

MRFHIZIE Ca, IPTHIMMET L7z, FHEE s Atk Ca fHIZIEFHPHN 22 IPTH 3B LA

He L7z

XM T AR ) Tld e o7z, KB -
AR, K, R, BRI S ok EICEEE
KERIZEoTHEETWEEEZLNSL, L2L,
Bl HUIR B AR AE U ESE 12 & % 55 Ca IfLAE DS % HEAT
KM LEER A ME S E TV REDZE 25N
7.

PHPT o i B 313 2 1:34-120 7105 N4, B
13-36, 7105 NME L s shTwbY. F72, UC O
7 YT I TOERFEAERIZ63 71005 NME L D)
HHDH 5%, PHPT & UC A EBE L7ZRERNI, MR
L72BR) TAIBTIEGmICHREIE 2L, WhcdbIn
FTABIOHEDATH 559, WP EN— ANIZH
WRICHAET 2 DR E M 2L E 25 L 1A
WCOONREDHETH B, % & O 7 fE B
BoLa S LTEBOHRROENETERT L L, &
W3 4 13D T E N 572D DIFRRED IS I EME L
mEBbhs.

PHPT @ # Wi lid 5 Ca liLiE & [7 B2 0 PTH
OREY) 7 EAZHERT L ENEETH L. K
PEAR Ca IR 5 Ca MLE R4 A4 794 FRFIREE R
I UDEA, VFvLALEOEFOMM, —
W - ZRPERIHCRBR AR BB JC 0, PTH 2R ff 5
M CallifiE B XL OPTH LA 2 & 7235
B TIUEARIE DO ZBICE 2. REITIE, &
CalllyE B L O IPTH B2 A7z, F72, RIEMKE
W CalRIE b & ) RIEMEAR Ca R, & Ca i
FEX TR E SNz, 8 Ca i % & 729 & 9 7 NIREE
E o7z LI N IR S AE X PHPT % £ 5
T ENHDHOT, AREHIT D DMTLIE R R G
Bella 72 EOWWF I BIRBEZAT o 1232 b OF
BUIHRRN IV E YO LRHERBD o7z ZD
MWD N WIE 72 <, SN INIESE (X &
EINTz, BAEOMA L &% Mg Hid =
RVERHUIRBR A RE U (3B E T, PHPT &
W L7z JEMEYEO PHPT 2K 5B DO H 1 %
FREABEBRY TH Y, 2072012, RIEZ W
PLETH 5. WHTOREZWIZOWT, G
WA 2T, Te99IM-MIBI & »F 757 1 721k

4%IE CT 2479 Z L BRI RICENRTIES
Wi T 512, AHEH T, Tc™MIBI ¥ v F 27
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posttransplant patients with hereditary ATTR amyloidosis. Neurology 2016; 87: 1-9

@ Sekijima Y, Yazaki M, Oguchi K, Yoshinaga T, Ikeda SI: “Transthyretin-type Cerebral Amyloid
Angiopathy in Post-transplant Patients with Hereditary ATTR Amyloidosis: Correlates between
Clinical Findings and Amyloid-PET Imaging”, The 13th International Congress of Human Genetics,
Kyoto, 2016. 4. 3-7.

(3 Sekijima Y, Yazaki M, Oguchi K, Ezawa N, Yoshinaga T, Ikeda SI: “Transthyretin-type cerebral
amyloid angiopathy in posttransplant patients with hereditary ATTR amyloidosis: Correlates
between clinical findings and PIB-PET imaging”, The 15th International Symposium on
Amyloidosis, Uppsala, 2016. 7. 3-7.
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C-Methionine PET for distinguishing recurrent brain metastases from radiation necrosis: Limitations
of diagnostic accuracy and long-term results of salvage treatment
Shoji Yomo, MD, PhD, Kazuhiro Oguchi, MD.

Background:

Imaging features of radiation necrosis (RN) are similar to those of local recurrence (LR) of brain
metastases (BM) on conventional diagnostic imaging technique. 11C-Methionine PET (MET-PET) has
reportedly been useful to provide a differential diagnosis between LR and RN. The aim of this study was
to investigate the diagnostic performance of MET-PET and the mid- to long-term results of subsequent

management.

Methods:

The eligible subjects were enlarging contrast-enhanced lesions (> 1 cm) on MR imaging after any kind
of radiotherapy for BM, suggesting LR or RN but difficult to differentiate. From August 2013 to
September 2016, MET-PET was performed for 35 lesions in 30 patients (median age: 63 yrs). Tracer
accumulation in the regions of interest was analyzed as standardized uptake value (SUVmax) and lesion/
normal tissue SUVmax ratios (LNR) were calculated. The cut-off value of LNR was provisionally set at
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1.40. Salvage treatment strategies determined based on MET-PET diagnosis and treatment results were
investigated. The diagnostic accuracy of MET-PET was analyzed by Receiver operating characteristic
(ROC) curve analysis.

Results

Median interval from primary radiotherapy to MET-PET was 21 months and 13 lesions had received
radiotherapy twice or more. The MET-PET diagnoses were LR 17 and RN in 18 lesions. In the median
follow-up time of 15 months, final diagnoses were confirmed in 31 lesions (Histological 16, Clinical 15).
Mean LNR of LR and RN were 1.70 + 031, 1.13 = 0.25, respectively. Sensitivity, Specificity, positive
predictive value and negative predictive value were 80%, 88%, 86%, 82%, respectively. ROC curve
analysis indicated the optimal LNR cut-off value as 1.39 (AUC: 0.89). LNR of 5 lesions incorrectly
diagnosed by MET-PET were ranged within 1.4 = 0.2. Salvage treatment for 17 lesions predicted as LR
were surgical resection in 7, radiosurgery in 8. Of 18 lesions predicted as RN, 6 were surgically treated
and 3 needed repeat bevacizumab treatment. In 4 lesions which failed to obtain diagnostic conclusion,
salvage treatment based on MET-PET diagnosis did not provide significant improvement and treatment
strategies had to be changed.

Conclusions:

C-Methionine PET appeared to have a reliable diagnostic performance for distinguishing LR from RN.
The provisional LNR cut-off value of 1.4 in our institution was found to be relevant. Limitations of
diagnostic accuracy should be recognized in cases with LNR close to the cut-off value.
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