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F1 CTUI&ERMGx (BIIL—F2)
Aquilion Prime (80 row) Aquilion ONE (320 row)
Tube voltage 120kV CTDI,,, (mGy)  120kV CTDI,., (mGy)
Tube current 150mA (75mAs) 5.2 150mA (75mAs) 7.6
100mA (50mAs) 3.5 100mA (50mAs) 5.1
50mA (25mAs) 1.7 50mA (25mAs) 2.5
Slice thickness 5.0 mm 5.0 mm
Pitch 0. 625 mm 0. 625 mm
Scan speed 0.5 sec/mm 0.5 sec/mm
FC (reconstruction function) FC 13 FC 03
FOV 320 mm
Detector 0.5X80 %I

PF(Pitch factor)

0.813 / Helical pitch
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2. 3.2 NPS

I RAEMEARRRB7-012 NPS W TERM L 72,
CT G DRI MT % 5 M3 579012, KDY —IH
R MIZBI5EIE ROL % 5 22Tk ELCCT B LT
Ny 7Ty FOM G SD EEFHI L7 (B 1(b)).

{FTIAIGL 133
(2)

NPS(u,v) = N, N, A, A,

NPS(w,v), (ny) : 7—V T4kt

Al A REBOEHDIXLDE
(A SR o0 %)

N N, : gD 7 ik
A, EBEOE 7 LA R

ROI & M 1, Image] # £ JH L 1IE /5 2 50mmX
50mm % Catphan H.0EBE £, LETD 5 ATl
EL, SEOFFHNOFE Y CTHOFHEELLZ.
oMLz, RQ EFHVWCTNPS zHEB L
NPS O &FEICBI LTI 5L R O 7RI L 72 NPS
HY 7 CTWS #5417 7

2. 3.3 MTF (u)

MTF (ZFATE QW HICESR 5B A MO 7
o077 ANVEVERL, HE7—) 2R cEEL(RK
(3)). MTF ol TI%, JEEBOIR ST Catphan
OERFRO7 7> bz BWTER L2Y (1),

MTF () = {-VzlaiEXP(—(”—;%)z)

o (3)
u © 22
a, B,y TAYTAVINRT AL
W B ER D EE
[#& 3R]

AIDR-3D IZ CT F— 7 EBDOET— 5 DiILH
ELTOT—F 777 hEMBKRLI: /A ZHHIETH A, =
DOWIERNEIZONWT, 25D CT EED CNR, NPS,
MTF # iRl 7z.

3.1 CNR H:k

K 2 1% CNR JiE# /R L7, %£4& (a) Aquilion Prime
& (b) Aquilion One DL TIZ, #£1& (a) ® CNR fEIZ
WEA RN TORILMETHHDIKT LT, FiE(b)
IR NS¢ 5 & CNR EATL D & < 7 A 1EIT
L0, W4tk 25mAs & 75mAs @ 35D mAs(E

13

EHLHE) AT L, CNRIES# 3 Lz o7z.

2 CNRIEFMOLLE (@5mm AT(1AEX)

m FBP (Filter None) m Weak (DR25%) @ Mild(DR50%) = Standard(DR75%) m Strong(DR75%)

Contrast - to - noise ratio

75mAs
2 CTDly, 5.2mGy

Tube current-time product (mAs)

(a) Aquilion Prime (80 row)

12
= FBP (Filter None) m Weak (DR25%) = Mild(DRS0%) Standard(DR75%) ® Strong(DR75%)

10

Contrast - to - noise ratio

50mAs
2 CTDl,y 5.1mGy

Tube current-time product (mAs)

(b) Aquilion ONE (320 row)

320757 5R LR EED CTDIvol D&
X CNR iz il 7z, %48 @) &(b) D> M7 A ME
BXOW#SD EIXIZIZFLUETHY, FBP & AIDR-
3D DTANTDOREZEALIZE BT FFIARSIEIER LT
fETdHo72. 74V iEED Strong & FBP, Weak,
Mild 1355 #AsEE Ly EIZBR S 22> Welch @ t i 72 T
2 BEFEE I CNREICHEE R EZRDL.

CNR M EROmMGEE LTHRELZOHK 4
T& 5. FBP & AIDR-3D @ Strong & LI L 72 &,
W5 ) A XKD AT SIE S 2R E R o7z,
AIDR-3D OWEA LN E L RD I L THEK /A XD 5
WAURNK LY, BRI BEIE TR0 E S0 &)
Zbniz.

3. 2 NPS %

¥ 5 1% NPS H ittt (@smm A7 4 AEE) 278
L 7-. (a) i Aquilion Prime, (b) {Z Aquilion ONE
D NPS Thb. U235 NPS %, #
il 1 22 18 JE 9k %% (Ip/mm) % 7~ L7z. FBP & AIDR-3D
(Standard) TZFNZENFEAE L 72856 D NPS H 2 7R~
L7 22TlE. WMEORIKEDENEFHZEELT
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3 RBIUHREOCNRFEDLLE (@5mm ASAAEX)

10

= FBP (Filter None) m Weak (DR25%) & Mild(DR50%) = Standard(DR75%) B Strong(DR75%)

P<0.015 P<0.007
8 I P<0.017 I, P<0.009 |
r pe0o3s | 035 P<0.013

=

IS

Contrast - to - noise ratio

[N]

I il

75mAs (CTDly 5.2mGy ) 50mAs (CTDI 5.1mGy)
(80 row) (b) Aquilion ONE (320 row)

(a) Aquilion Prime

-2

K4 CNREMOLEE (@5mm AT710AEX)

: - .

(b) Aquilion ONE 320 row
120kV 50mAs ( CTDI,, 5.1mGy )

&=
3

AN ANRE|

o

(a) Aquilion Prime 80 row
120kV 75mAs ( CTDI,y 5.2mGy )

NPS Bh#2 % FivC FBP & AIDR-3D O #1T-5729.
P E DRI % A XMk E A & LTI R Ik TIEH
LL7:34, @k T AIDR-3D O)EIHETHY,
Weak &1 ® Strong D F#S NPSHOIK T = 5807z,
:fa 3 AIDR-3D O ED LN E< 2 A Z L THEK /A

DB/, BRI CH{EO S5O X
ﬁ\?lﬂx%ht.

3. 3 MR IR
[ 6 1321 (a) & (b) D 0.6 cycles/mm D& ED MTF

il %H:ﬁfi L7, MU#=TdAbCTDIvol D& & i
MTF 21ZIFR UM TH 7. $72, FBP 5 AIDR-
3D /\74}v§7§g;r”%m<'m &ETIRA N5 R RE IR
TL7.

I:LEE

TIIRGET v—bOTa 77 AVERLIZ.
(@) &(b) TOR) v MET T 774 (SliceNo.13) IZB
WC, MR EERE, HEENIAE E s ViR TR L7z
FBP & AIDR-3D DIRGEDILE TlX, a7 74l
AR 2D, 74 V5 D Strong Tl A v MEDIRIF
MRRNSL ko],
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K5 NPSHHOLLE (@5mm AT71AEX)

100

NPS value (mm?)
.
o

- Standard

- - -Strong . -

1

0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75
Spatial frequency(lp/cm)
(a) Aquilion Prime DNPS

100

NPS value (mm?)
=
o

~ - Standard

- - -Strong

1
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75
Spatial frequency(lp/cm)
(b) Aquilion ONE 0DNPS

[Z %]

B AR5 CT OEEOMEEEEIT) 12012,
A 5 2 4F @ Aquilion Prime & 5 4F @ Aquilion
ONE @ 2 OB EREDILEL B 1To72. BRI B
% CT #iElE, MEMHVL) »EZ L2500, AR AE
IKRELRERRO L o7

L2L, Sung 5YIFHERL 74 V¥ 5k EED AL TR
R EDT 7 AF v BB 2 S IR S22 5 L 18
LTBY, KHEIZBWTH AIDR-3D D74V % iR
FEEICIDHEDENTH D /A XRFIFSORED
ERTRDIZ.

CNRIZ7A NV EREERETHIETH LA (X 2).
72721, CNRITBEICKEMKFTH0, |k
T3 {FL CTDIvol fETHIKLz. H2 D (b) D
LB CIIEIINE 74V 7 B E%E{T5 2L TCNR
DI F& 7. Rapalino S LM EOBINE LB
AR AL, #12 CNR I EOBEnE L bick
e BRI L7s, X210, HRib 4t (i &)
DEMELBIZCNR 25A ELTEY), oo
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6 FRGHEHOEBBOLLE (MTF@5MM X5 AEX)
(MTF of Spatial frequency @0.6 cycles/mm)

0.30

Maild 1 Standard W Strong

= FBP m Weak

CTDI,, 5.2mGy
0.20 |- PR —

0.15 |

0.10 |~

Modulation transfer function

0.05 [~

0.00

Tube current-time product (mAs)
(a) Aquilion Prime

0.30

m Weak Maild r1Standard  ®Strong

= FBP

0_25 = SES———
CTDl,, 5.1mGy
0.20 -

gl

0 e

0.15 |—

0.10

0.05 |~

Modulation transfer function

DR

0.00

Tube current-time product (mAs)
(b) Aquilion ONE

Waes? nr—rkb—3% L7z #iZ, CTDIvol #t
HE L ChIE CNR IZIFIZF CEME R LK 3).

¥ —i1% o SD flE SNR 7213 T/ A X% 7l 3512
BEAEHZ. #2C, NPSZMETHIETI/AX
DZERVE P E FRERL 74 W5 D) A XA DZEAL % [R]IEF
WZEFT A S EDTHREE 2B, NPSIZOWTIE 74V
5D R BICONTE WS T/ A XHET
L7, 2510, EREEBS CTERILLTWwAZEEE
BT D E TN IREEZ XKW T A XHY,
L, BOPI otz E L. TOMERIE, FFEZR
Yo/NFEZEIC LTIE, AIDR-3D @ Strong 25K ) &)
B THY, AIDR3D #HWVEIELET/A X% WA S
T, MREOMBIN LA TR e X2V (H 4,
5).

MTF (2B LT CTDIvol #3[f Ul T L 723
TANTHRENELREE MTF AR T L7z o
MTF 3B HETNVIT)ALIELASING. £
D7, FREEETVT) ALY IAXDPWATHE

Sim

A
/=N
8

15

Relative value

Relative value

7 BENFEAVYMETOT7 7L DER
(MTF@5mm A5+ ZAEE)

Slice No.13

700
——FBP 75mAs ——Strong 75mAs

600

500

400

300

200 |-

100

0 5 10 15 20 25 30 35
Location (mm)

(a) Aquilion Prime

800

~—FBP 75mAs —Strong 75mAs

0 5 10 15 20 25 30 35

Location (mm)

(b) Aquilion ONE

IR TP AL B S - & 22 D S EE YT L 7C
r#Ez27-(6). MKTUEKIYIFAMDYE, 714V
YEREE R E T A L BEART §5 2 LA RSN
Twb, L#»L, Funama 5I3EI Y FIA M OfRHIES
RS ER, TANIBREEFELTHLIET/ AN
WAL UREZELbT M LETEELTWEY. £
D7, FERICBWTS MTF K TL)$H AIDR-3D
OEFIE /A A& ERL, FHEOBHRED M LT 5L
e ahre.

Love 51, CT4#MIZBWTAIDR3D =L
WMELIEOBRER R, MEoins bl
BRI LD NS Y FAHBHLODNPS, CNR, SNR
AN sZ xRy F/z, FBP #3L#Eild
BETANIREDNELLHIZONT, NPSITEE R
¥sEscm b, CNRIMEL, INHDMERITITIT
— L7 LaL, W20 CNRODOERITTAIVG IR
D2z £V (a) D Prime TIXMREIKFEL RO
Wt L, (b) D ONE CTIdMEICKAF LA il
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Prime |ZI3FRE # ZL S E B T4 V7 B D i - T
WEIOWE LM N EALLTO T VY HmEDZE S
ZAT 2ol EDRRTH 5.

Tabari 51374 )V 7 5REEIC X 2 BB D F2E & 5 28 35
FREAS OWUEDORZ FIZOWTHRE LY JEHOH
INRECR LTI TA NI REERHLTHIET/AX
PRSI, FIEDOEEEAINE SPGB EPLIR
LR REAN A L3 s gL, Eo, WA RS
TOHREORENMFETELELE. 2FD, O
HCC (Hepatocellular carcinoma) 7 & D BU/NFRZE %
BESmall, ¥ L0m%L0d MTF KT
LTH/AZXDL Ty bIANOE RN E L
TWhb, F0D, TAVIEEEZELTLAY v M
HHELTNBY

AR L 2 B OREOYH MO AL /NS

WLDD, TAINVIREICLAEIIRKZINZEDR DD o
7o Bk, WAL IE B E DR RIZDO W
TIEELR LRI DL ETH 5.

EX)
4+[a], Catphan 77> PAZHAVT2EHD CT &
OMARFENT DFFAM 24T -7z, T2EE O ] o> F A
RED KX EIIRDL o7z, LaL, AIDR-3D 74
WEREEE CT BROI Y AL RIRVEICEE LS
RBEZEDHIRTE.

[ 35 8%)
MWEIZ BT Catphan CTP700 M HL7zF YV
YRATA ANV AT N RFN SR L LT ET

REm A B T 5 H DOFIZRH L.

KT E BRI THRARE.

(51> #EK]

1) #=HFR, HEE— mE—W, i Zkap
T {5 A B % P2 SR CT i ik s O 3 >
A MR BERTE . H B L 2019;75(3) : 254-
262

2) WIEGA, JFZER FERMk : CT Wi BIF5
I A XIS =y MVE TR OB, &
M {1555 2008;25:29-34

3) FEEE, ZHGE, A, M BRLUG
FA R BT & B U I R R 1 B U 2 W BT
fili & BLE SIS DN - 74 V& — i IF i P g0k
EDLIR. HiEEE 2018;17:237-242
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impact of iterative reconstruction algorithms
on computed tomography texture features of
the liver parenchyma using the filtration-histo-
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Cranial CT with adaptive statistical iterative
reconstruction:Improve image quality with
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ative reconstruction algorithms in brain CT: a
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LIS 7@ B R A L S TB 53, Yoy
2 EDOEBREE T IEBH S A TIE R W, RIFZED
Heyix, HEREOREIMOENDTHA, Baikhe
BRI IS R TT B DWW TS A2 L Th 5.

[Xf5R]

XRIZ20204E9H L H”»S 2021 4E7HA 3L A ET
(2 2 FUHE SR T 0 1R 5% B B T U BE b - HEFR % R
WARLAZBEEDH B, TROKRIEEICEY LR
Mofz3dplE Uiz, BRpbdEdEid ADL 28852 L Tw
vy, EEOF - WEREOMEYTDH S, MiE K
BEEOMAEND LH, R—ARXA—h—7x EOENKE
ZIAARBVEEFBEB N A o TnH I L& L7

[#%]
BRI L O MR, i, BR. MRMEREL,

HbAlc, Mli/NME R E (HEEAE, B, MEEE) o
HEAL L, RS, B ERERE FRambkhE
BREBEO 4 HE % H%E L7

KD DIIZERERA Y =5 Y A FROK
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M i (InBODY770, InBODY #1) & vy, 1K
B RICTEs 7T =4 L), KE, BMI
RGP o fie & il L7z,

F kR I3 R MER ), #2871, SPPB (Short
Physical Performance Battery : LT SPPB) @ {lll %€

ITo 7. ERMBEMEHDOMEICIZ, NP FA
WEFEZAFEA—%— (pTas F-1, 7=~%) % H

W7 BEERE IS IR E 2 Y, KIRERAUK
T b L) RBBEIICNAY I Ve EEHSOH
BERITo%, vy =Ty FAY P EUERD
TRREALER (P EJ5) ISR E L7z THEBH & 90° Ji
b LI ICEHENV ORI EAEAL, THRIEZ
FOMEEIAEICEE L (K1),

X 1

BERS

i

HSEICRE LT, Tl m o iR %8R L,
LU =Ty vF Ay TR E VL) REHEE
L=k, # 3B, 25 MET S L
SUoR L. EAFNnEFN 2 @AToMEL, RKAE
* A OSERYERRRG & L, BINdENDE (7
1) v 7" D TKK5401, Frtkastt) # V7o, BEIZEY
TIENE 2R, RigD PIP A 90 B2 5 &9
WCEREE L7 BiERERICT U RRETEAREN TR
2ETOMEL, mAMBEEELADIEIIE LIz, SPPB
29 SEfENS A, BT, MBEDEED 3 PRE
MEWBNT +— VAT ANTH D, KikBEDE

BER0~4 HTHRAL, ARlEEEEE L (12
Bijiii ). SPPB O 2r b AATHEL, b EE Y B
BE, AEtEzshthL 7.

=0 BB 1 MMSE  (Mini-Mental State Examina-
tion : LA F MMSE) # iV Tl % 1T > 7. MMSE
R o RN ST R YR 3 HEORIFEA

21

CARIETAE, EHEL WamIRRR, SCEIEME, 3BIRO
OBEIER, EdeR, XEEF, KEESOR 11
B2 S S5 30 Al m O RBAEERETH D,
ARtm e L.

B RIS B E AR AL B G B E R (Interna-
tional Physical Activity Questionnaire : LL'F IPAQ)
Long iR AW CTillExTo 7. IPAQ i, 1 ARIZ
BIFbERES L OREEOFEEHZ1T) BB
TUOEBMAEEMTAbOTH A, HFHR, BEH,
REERN, LI r—5 4 Lk EQEFHMBIZER L
g7 1B O S AEE)E zihh L7

KIFFEIZBWT, EBEMQIIELDIENZELD
FEHETKRL-EOFSME L, THRMQIIEL
D& RV RN % EAO TR MHE TR LZED
SFiEE L.

SR SR AT T I HE R o T B I A% 6 FF R, 6
EPEHEO 2BICHE L, EARBER ORI
B2 BEMo i 1E, Mann-Whitney @ U #7E &
fTo7-. LR MQ & 4Eiis, HbAlc, HERIAMEEFEL
BMI, SPPB, IPAQ ®AHMIZD\Tld Pearson DFi
LA MARICTE L7z THRMQ &4, HbAlc,
PR R4S, BMI, SPPB, A{THEE, S HEED
BERE, IPAQ DA BLRIC DV Tid Pearson O
FEZAABABIARIC CEEH L7e. MBS (HEIELE,
EURE, MREE)OFME 2FFE L, TRMQ D2
FER 121X, Mann-Whitney @ U M%E % 17 - 7.
AT Y 7 M2, EZRversionlbb #fEH L, &
EBERKIEIL S % KiGE L7z

RIFFEIE, FRTIMBEERY Y ¥ —fMEELR
S DK KBES - 21J07-1) e HTiTbh. R
WiEldAMEMIETH om0, ARELoIE
HEATHRTVIREERE Yy —DR— L=V 1
TIERAFCEIC L ABERAMZIT 7.

[#R]

R EIE, BE24% KMEI0%, Fim603 £
114 5%, HERAGTRAEEL84 = 804, HbAlcfE 100
+ 18%, BMI254 * 38kg/m? 1k fig I & 305 =
78% TH o7z, MUNLEREICOWTIE, BED
235%, HWAMLIEAS 147 %, HAREME DY 441 % (2 & BF
oz (R1).

HEFR I 0 TR B 2% 6 E R & 6 FLL EIFO I
BAZDWTE 2R T. SRR O GAT IS
DOWTIEIEICB W CTHEREEZROIERERD
BRI R, TIRMQ Wb i

27z,



MRMIMEEREY 5 M

SBAEH 6 R R TR o 72 (L MQ @ p=0.0396,
T MQ : p=0.025). SPPB, MMSE, IPAQ IZBW\T
AT R o 7z,

x1 NREODEKREME

n=34

“Film () 60.3+=11.4
TR (5B /%) 24.(70. 6%) /10(29. 4%)
WE IR TR B EL (4F) 8.4+8.0
HbA1c(%) 10.0+1.8
BMI(kg/m?) 25.4+3.8
KRR (%) 30.5+7.8
BHE (n) 8(23. 5%)
FANELE (n) 5(14. 7%)
FRREEE (n) 15 (44. 1%)
¥+ AE R 2=
xk2 BEBEROEICHTARIBERDOLRKR

TRBFHOFRT  MAEKFEL L

(n=19) (n=15) i

Eilin (%) 61(48. 5-65. 5) 65(54. 0~74. 0) 0. 187
HbA1c(%) 10.6(9. 1-11.7) 8. 6(8.1-10. 5) 0. 0609
BMI(kg/m?) 25.5(24. 3-28.9) 24.1(21. 7-25.4) 0.0768
ENEIRESC)) 31.6(28.8-35.7) 26. 9(24. 2-38. 4) 0. 567
FBEMQkgfkg)  12.6(11.8-13. 3) 11.6(10.2-12.0) 0. 0396
THEMQ(kefkg) 5.2(4.6-5. 6) 4.6(3.8-4.9) 0. 025
SPPB () 12(12-12) 12(9. 5-12) 0.188
MMSE () 29(26. 5-30) 29(27-30) 0.813
IPAQ(kcal/day)  199.7(95.0-565.7) 102.9(60.9-512.8) 0. 445
Fh g il (Y 43z it BH)

L MQ & FHEE, ThMQ & &I3HEH OIS T

IZDOWTHES, 4127”7, EEMQEELEHEAIIBW
CTERERMEEBEEZROLER I 2, o7. T
MQ & 4EfiE (r=-0.366, p=0.0333), i R 5% T B 4E K
(r=-0412, p=0.0156), i HJE Y BYEEE (r=-0408,
p=0.0165) THIBH B4R % FRD 72,

&3 £ MQ ERIEE DRRIFRE

¥ FABAHREL p &

i -0. 0465 0. 794
HbAlc 0. 29 0. 0957
B -0. 314 0. 0708
BMI -0. 142 0. 424
SPPB 0.173 0. 329
IPAQ -0. 116 0.513

p fEiFPearson DFEZAABMR B ES T

HiH
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x4 TRMQ E&IEEDHREBEHRE

B FRRIREL pfE
e -0. 366 0. 0333
HbAlc -0. 0292 0.87
TR -0. 412 0.0156
BMI -0. 0643 0.718
SPPB 0. 307 0.077
HATHEE -0.273 0.119
SEHLEEY EE 0. 408 0.0165
IPAQ 0.184 0. 297

p {EiZPearson DFEFEARBIREIZ E ST
HH

ThMQ & AMl/MIERE DS OF MO LIS
WTRS IR, BE, MEE RS OF Ik
BLTiE, THRMQEFELEZRRO Lo

x5 TR MQ CH/NLEREDSHDBEDLLE

HY 7L p &
WX E 4.3(3.8-4.6) 5.1(4.5-5.4) 0.152
RIEE 4.6(4.6-5.5) 4.7(4.1-5.3) 0.888
PR EE 4.6(3.9-5.3) 4.7(4.5-5.5) 0.372
Hr i (IH 55 it FA)
[Z 2]

K TIE, HERFWOBEEMH OZE D HHA, 2
AERE, BREEREICRITTREICOVWTHRE 1T o
72, MIAOIREL LT EEMQ & TH MQ % v,
SEATHISE & D BERE O MEAINF A6 ELL L TH B &
MQ DI THELBEENTHED Y, KiFEIZBW
TOMERBORELM 6 FELU LBETERMQ, T
EMQICAERET #3207/, THRMQIZH LTIt
PERIFORBFERE AR LAEEREZEDTED
Hirata 513, IM#EMED EF25 WWPL & KLF15 &
V2ODY NN DOEICHE ERIFTILIZLDH
WEHDE-DEREL TS Y. BRI O R EL
AR BALZETCTHOBAOENETT A &
AURME Xz

HE PRI O T B & RRABRRE O BIARIE I DWW T,
Alexis M Stranahan & (35 MU IC & 2 #2080
HEAEZEAL AT SR AN B & D S 1 B o B T BB DS B
b EHRELTWVDDS, RIFFEIZB W TIHEIRE O R
FBIAME 6 fERGERE L 6 E L EBETAEN, RAEERRIC
BELREIBRO R o7z TS OFIHEG
25603 £ 114K EFEFERERNRE L TVE I ENE
BELEEZLNS.



MRS

GRS BN T iSHB?H%QT%ﬁ%
AR 6 ERTNHE L 6 EDL EREICEIIRRD Lo
t#,—ﬁ%ﬂWxMQkSH%OhHMNLkH%J
L) BEREE & A AHEER T RO TE Y,
RIFOREIME AR 252 ETTHOBHADEN
BFL, HEEFIZBITAILLE) OBIEIZHZE

BT REEARIE & 7z,

T MQ &A/NIAEREE DA BT HRE T
TR MQ & BiE, MEBE, MEEE L QICHEERE
D TELT, mmma%%@ﬁmowb%¢
HRFMESHED—ER & L THROEMET T4
I REtE AR S L7,

[#55E]
AKWFZEIZ BT, HEIRIFDMREE
B TH D MQAHEL TV 5 EREENZ. MQ
IHERIFEEZ BV CEBFEEL R 5 T, EE
LERO—DTHhHEEZOND. $72, THEMQ
»Ed A5 L LT, SPPB OFFHliEHD—>T
& B 35 E D) BRI EE AN AE 20 FL R T RE 2 FF
MiThbEELLNDL. FERBIINT HEBFRET

I & 35513 00 Rl

179 £, HERBEOREHML MQ OETIIG L7
BB R ORENVLETHDLELRD.

FIZSH D W TARNFZEIZ B 3R S F g R 7\,
[ZHk]
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R =

Midazolam, Fentanyl Citrate i F 53 ik i
THRESIRREIC BT S IR D % £ PRI DWW T

MR, AHER', LHEE'

BAH

1. MRWZEEERE Y 5 —
2 RBRT AL R EE R B B 2EAF S8R I 2 PR 2 il

i ]
WLy,

B, HpFR R

PR P

>~

AR MNAEAET

KRIHZEEERE Y 5 —

IR0 23 P

T 534-0021 KPRTHR B X AR B A< 2-13-22
e-mail : yagyu604@helen.ocn.ne.jp

[EE]

JRATRRER T M e SR 122812 B\ C Midazolam(MDZ)
-Fentanyl Citrate (FC) #f F IR 57505 138 < FFHM &
NTwa, L2L, ZOEFHEOMEIREIZS 25
SO RET LIS 3D e v R BT EET N IPE St As
TR o7 B 1T Bl 0 G L LTSN TR o7,
BEIHAEIZ2 L/ 0OBRERS ZHBL, MDZ
2.0mg & FC20 ug % loading dose & LT 5 L 7.
AL Sp02 92% Ul Ex RO X ICHER R =T
L7z, 45 Sp0s 974%, w1 SpO: 93.9%, Fi5
PR R ik =0 E (PteCO,) 41.6 mmHg, #&5 Ptc
CO. 1l 48.5 mmHg Tdh o72. MATRIHE LYK SpO-
EITEBEIET L, & PtcCO, fHid LA L7z . pH 7.3
%= Tl o7z fEBNE 2 B, PtcCO» A% 50 mmHg UL E
Lo EMNZ 5 BITH o7z . MDZ-FC PFREHIRFK
B, CO I3 | SR ITHEIH N IEEDVLET
5.

(&5 FAE
J& T R BT M JPE g 4% A, Midazolam, Fentanyl
Citrate, #ERZ MR A5HT 218

[IZC®IZ]

BITRREL T RSt , %4 - iR - Rl
ENTEY, MEAOBIL L REIBOERZMEEICAT
BN TEBLIS, (EFROT HIIY 7% % 5 I A= X
DEWTENE VY, X512, ABEE LT, WK
T RVEMIKIE - 2 TRIE - RSNV Toh,
MUK LEBRICE R LI L §531F 2.0%, E&EE
12 94.3% YeaEsn A, LaL, BEEEREDZE
T LB AP, REMOLIREE, AR

24

BT CERER 2 BLE3 3 5 Ieg DI BE DI Jiig R0 i B2 £ A e
FEIme s, BEDZITD SRR A L AR
M, 29 L-ME% %), Kim %73 MDZ-FC
B 5 DR JRR e 122 % JR T IRR I T W e S ie 2R Lo I L
WA D EEMEL BE O RPAL ORI A WS L7z,
L L7%edss, THEOIEHNIIIFRRS - 158R%% - th
AR R EORIVEM A S B FEAMONT VDY &5
2, MEPNICPIREZIEAT A EIC L B0 E N & g
JENEOEFA, WRGEBREEZ 5| & aetd
Ezonb, AL, BREIMAPTAGHTEELHFRL,
Ml g T SpO2 & PtcCO: % AT E LT
MUK B D2 & 2 MRt L7z

[X¥&k & FiE]

1. BITRROFEEROHEAE

2018 4F 4 A» 5 2019 4F 3 HE TIZ, BT MDZ-
FC B FA & IR FR B T M e SR AR A % 4T 72 o 72 17 Bl % %f
RE L7z, A FREIZEE H 5 546 22 5 Flexible
Trocar(8 mm MAJ-1058 ; Olympus) =3z 7= LRz JiF#4
BT THETEL. WMERBINIEESE 2 /9%
%5-1, MDZ2.0 mg & FC20 pg % loading dose &
LCHEIRES 2 L7z, gl e T ez e L, 8
BEHFTRECTHERORDLN LG WERIEL 7 &
1%Lidocainel0 ml TRFTMEETTE, B YIHZIN
% Flexible Trocar # #f A L 7. £ L T, EVIS
LUCERA #l £ Mg JE Video Scope Olympus LTF
Type 260 # lVCHMEAN 2L L7-. SEiFEAZIZK
EMRER S EE - R CHESN2ERTEE
moderate; conscious sedation® % HAZ(Z, #Hi 2Tl
l& Ramsay Sedation Score SS 2~3 Z##EFF35 5912
MDZ % 0.5 mg 3 2B MFEEL/Z. WA LTI,
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Wong-Baker Faces Rating Scale 3 LL EIZxIL, FC
%10 ug ToBMEEL 2. A FIE, SpO2 92% L
FEEOIIICHmERETHE L. MABEAICEIK
MA AT EAIT RV EEPMENF LR L. EREO
WA E X 1SR, FHmERE, L% M-
BRI A A 4 AT 2 i TCM5:RADIOMETER
MEDICAL ApS (Denmark) (2 & % PtcCO; & SpO:
Thb. HER, #%E PtcCO, I ER:OF1E pH E
&, BARNICHE S BRI HCOs- iz fEH L
pH=6.1+log ([HCO3]/0.03xPCO) IZ XN HH L7z,
MDZ - FC f F & IR ok B F g Jee 858 A 2 T T DI
REL SO ONWT, BRfFEMmERFET L
IZHFge A 21T o7z, WATHIE L A+ PtcCO: 1
& SpO. fill, LHAEIEIMAEDZEE), PtcCO: fHH
EBOFHEpHEICODWTHRA LA, MHAE, SpO.,
PtcCO, @ 3 THIZDW TR 2 BEAEA ¢ test 2177
Wp<005 THEEEDDE LA F72, K PteCO:
L6 4R, MATEER], MDZ & FC offi &I
W CORREL M%a HVTERiL, -0.2<r<0.2 1B
7L, 0.2<r<0.4 55\ 4HBY, 04<r IEOFEBIE L7z .

[#%R]

s 503 R R A e M R A R AT L /2 E B 17 51
(B 1460, % 361), FIHEH72.2 £ 34 7% (Mean
+ Standard error: SE) T# -7- .Body Mass Index
(BMI) i 21.3 £ 0.7, BEFFMiE S M S MEAR S %
Moz MABIOFIGIGEHEY] / YE5R M E 1% 163
+ 5.0/81.7 £ 3.7 mmHg, SpO: X 97.0 = 0.5%,
PtcCO; 1% 38.8 £ 14 mmHg, k13835 = 3.7/%
THhot (F1) AT O E R KZE B EUE
40.0 =5.2 mmHg, OHIRKRZET B 376 = 4.3/ 7
THor (£ 2). ENHEL M EIZATEE LRI
KT L7228 (| 2), S 58iii As U e e Pl g o7z,

BiAr D SpO, i 974 = 4.0% THo72h', &
E.fif SpO2 1 93.9 * 0.7% (XA RT L D A ZIIET L
(M 2), 35% DIETEERL/. SpO: EELTIZLY
BINEERER AL TR o7 1L, PHAFEE LCRUIBEE
FER N 7% b0 8l MO BUTH o7z, TOEHE
(X, MUAESBAA 12 514212 SpO2 85% ZMIZEL, BRI
1 L/ 5% ENLTWa.

AT O PtcCO2 1 41.6 £ 1.6 mmHg TH
57275 K PtecCO2 {13 48.5 * 2.0 mmHg TH o7z,
i K PtcCO: E @ ¢ @ F 8 5 39 pH i (£ 7.345 =
0.009 TH-o7z (3 2). A PtcCO; fliA* 50 mmHg
FBRZTOWIEMI S B, oA 3 Flix 60 mmHg

25

K1 Recording of the SpO2 and PtcCO2 of the
TCM5® sensor during thoracoscopic producer

Sp0: (%)
100 | 9L/ min oxygen inhalation
e W nmrTT rTu
6
%
-]
&
o
%0
1

FC10~2 ﬂ FC10
MDZ0.5

8 PteCO: (mmHg)

%’m

i

gw

g //_v_/—/‘—’—/—ﬁ
al

13:00 13'50
i

At the time of Flexible trocar insertion Time

# 1 Characteristics of patients

17:14/3
72.2 £ 3.4 years (27-89)
21.3 £ 0.7(17.1-25.1)

All patients: Men / Female
Age = SE (Range)
Body Mass Index + SE (Range)

Underlying pulmonary disease

Pulmonary emphysema 4
01d tuberculosis 2
chronic empyema il
Hepatic cirrhosis i
Renal failure ol
None 8
Vitals before examination

Systolic blood pressure + SE (mmHg) | 163.2 = 5.0
Diastolic blood pressure = SE (mmHg) | 81.7 *+ 3.7
SpO: + SE (%) 97.0 = 0.5
PtcCO> = SE (mmHg) 38.8 = 1.4
Pulse rate = SE /min 83.5 = 3.7

Data are presented as the mean * standard error.

=2 Analyzing data during Medical thoracoscopy
under sedation using Midazolam and Fentanyl Citrate

Maximum variation of Systolic BP + SE mmHg 40.0+5.2
Maximum variation of heart rate + SE /min 37.6+4.3
SpO:2 = SE % 97.4+4.0
Minimum SpOs + SE % 93.9+0.7
PtcCO2 + SE mmHg 41.6+1.6
Maximum PtcCOz + SE mmHg 48.5+ 2.0
An expected pH = SE at Maximum PtcCOs 7.345 + 0.009
Use of Midazolam + SE mg 3.1 £0.9
Use of Fentanyl Citrate = SE pg 87.0+13.2
Duration min + SE 71.1+3.3

Data are presented as the mean + standard error.
Systolic Blood Pressure: Systolic BP

FTO—NE LATHYEBBELL, KO 26
it PtcCO, {25 60 mmHg Lh &7 o7z 720 i 2 Dif%
THERED. o 2EMIEICS0RAEDBMET, £
AU LN BRI 5 AP M B % & 18 1A Ml M 2 BB A JE A
bh, BIFIBMEBERALE L 2EBEER—TH 5.
7, K4DHRA PtcCO: D T8 pH 13 7.285 &
7.270 ¥ AL 73 40 & 774, MDZ fEHEIZ I
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25 mg, FCHMEIZ70ugt 50ug ThHotz. FIG
WA PtcCOEIZMAEMEIDAZTICLAL (K 2),
25.3% O LAFTEZIRL/z. AT #%IC Flumazenil
DGR LEE LIEMNZIELS, CO, I AN EIE LIT
BB 2T L plb i o7,

Nl sRtR A % 2\ 72 17 Bl 3R A g 71, 1
+33%, MDZfEfA®I3¥31+07 mg, FCEH=E
1$870 =132 ug TH »7:(5%K 2). % K PtcCO: fia
48.5 mmHg \Zx] 9 A 4FH5 - BRAREfH - MDZ fEH & -
FC AR DHMBRICOWTIBRIT LIS A, F1
FTNOMEREIE, -0.01, 0.21, 013, 017 TH D,
TR O AR RS A S 7z,

X2 Comparison Data before and during examination-

Miss
Systolic BP SpO2
250 105
P<001 P<0.01
; 100
200 —
; 95 ?’“\k%
%130 \\\\.\\\ % ) \ —
100 \
. 85
50 80
0 75

Pre-exam. Minimum value
during-exam.

Pre-exam. Minimum value
during-exam.

PtcCO2

P<0.01

Pre-exam. Maximal value
during-exam.

[Z ]
2007 4E1Z video system %3 A L7-HZE M NE 7 7 A4
IN=AT—=THENRFEENTH S, BATFRET NhE

26

FERR AT ISP SR EP R TR BUSE R A L)%

o, KT EL TEerofis, KEH Ev
EFREZMEOEEPEETHLY, Lirl, BE
BIOEFAMIZVT LB WbITTIE R, FEEITBREIC

FIB 2 BN BHDOMEY Stress free RRAIRBI R UL IE
WRODENDL LI ->TETEY, WEFEZHEIE
FTHEIZIE, BTS 44 F94 »9% American College of
Chest Physicians @ consensus statement 12 fig v,
BSM 7% WIRD FEEFIRAVICERRH 2 BEH 2 F05HESE
ENTWE, ZNUiy, JBFTHRE T WEsERAEIC S
WO, ERIRAICEF R T HT AR TE
T, AHYEIZLBE, ik MDZ Oz &
W ¥ Score Numerical Rating Scale (ZIEfHHIE D
30 EPSI0MRZRIIETL, BEOmMEEITE S
FHLEHRESNTWS, RADOWIZETIE, M
I3 Ramsay Sedation Score SS 2~3 % #EFr45 L1
MDZ THEILTBY, HESCA LT 2EE TV
rore. AN Benzodiazepine RIEIREETH 5
MDZ DA% - — @R ESERY 2 BEO
Stress BFUZAMAEFH L2 DEER S |

RWFFEBWTIRE RO SpO: fiEIL 974% TH Y,
PtcCO. i 41.6 mmHg THh o725y EIMEEFER A
B A5 1, PtcCO2 i 560 mmHg % B 2 7= E I 1% 2
Bl -7 EFB/TER . HRERD PtcCO2 LB
EHRDLERLICRTENC, E&EF% L PtcCO2 fH
(& SpO: fEAMAIZ B S AT D & 2 12 [T #%
WA LT UEmMD D o7z, M BRI
W P4 35 MDZ ol ik, 1.5~3 RO
ENTWA KWIZEIZBWT, K PtcCO2 [HA A
FEICARBIEA D o7 FHE, AR MDZ ol
REN LR LR EEZONS. F72, PtcCO2 fEAS
60 mmHg UL L& 7 o7- BEF 1L L BIZ80 B TH o7,
B RO INIIEE I E O 2B ETERT
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Abstract

Introduction: The definitive diagnosis of pulmonary
aspergillosis is based on the confirmation of the
presence of the pathogen in respiratory specimens.
However, it is difficult to make accurate diagnosis
due to low detection rate of the culture test.
Recently, the loop-mediated isothermal amplifica-
tion method specific to Aspergillus fumigatus
(Asp-Loop-mediated isothermal amplification
[LAMP]) was developed by Eiken Chemical Co.
Ltd, Tokyo, Japan. Here we investigated the clinical
utility of Asp-LAMP.

Methods: Thirty-three consecutive patients who
received diagnosis of chronic pulmonary
aspergillosis based on clinical symptoms and
radiological findings in Izumi City General Hospital
between August 2018 and May 2020 were included
retrospectively. Their average age was 69.7 £ 1.9
years, and there were 16 women and 17 men. In
each patient, the results of Asp-LAMP method
were compared with those of the culture test using
bronchoscopic samples of clinically diagnosed
aspergillosis.

Results: Nineteen of the 33 patients revealed
growth of Aspergillus spp. in the culture test, posi-
tive on Asp-LAMP, or both. Specifically, Aspergillus
spp. were isolated from 12 patients, while 14
patients were positive for Asp-LAMP. The bacteri-

28

ologically identified species included A. fumigatus
(n=6), A. terreus (n=1), A. flavus (n=1), and A. niger
(n=4). All of the patients from whom A. niger was
isolated were negative on Asp-LAMP. Seven
patients showed positive-Asp-LAMP despite no
detection of Aspergillus spp. in culture test.
Conclusion: In clinical setting, it is difficult to
confirm the presence of Aspergillus spp. in patients
with possible pulmonary aspergillosis. Because of
the simplicity, rapidity, and high sensitivity of the
Asp-LAMP method, we can substitute it for micro-
biological examinations.

Keywords: Chronic pulmonary aspergillosis; Asper-
gillus fumigatus; Loop-mediated isothermal

amplification method; Bronchoscopic specimen

Introduction

Pulmonary aspergillosis shows a variety of imaging
findings depending on the immune status of the host.
Chronic pulmonary aspergillosis complicates the
existing lung diseases, with high morbidity and
mortality!. A definitive diagnosis is necessary to
identify Aspergillus spps. from the responsible
lesion by mycological or histopathological methods?®.
However, it is difficult to make a diagnosis of asper-
gillosis because Aspergillus spp. show low a
detection rate in the culture examination® Apart
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from the culture, there are other possible methods
that can increase the detection rate of Aspergillus,
including ELISA detection of galactomannan“
Aspergillus fumigatus PCR® in bronchoalveolar

lavage fluid. However, there are some problems

and

with these methods, such as unclear cutoff values,
lack of standardization, and difficulty to differen-
tiate between colonization and infection due to high
sensitivity.

Herein, we present a new effective and reliable
method to make the diagnosis of aspergillosis.
Loop-mediated isothermal amplification (LAMP) is
a widely used method of nucleic acid amplification,
with rapid and easy characteristics® . Recently,
LAMP for A. fumigatus has been developed by
Eiken Chemical Co. Ltd., Tokyo, Japan as Asper-
gillus fumigatus Detection Kit. In this study, we
aimed to investigate the utility of this new detec-
tion method for A. fumigatus in bronchoscopic

specimens.

Material and methods

Study design

For this study, we included all consecutive patients
with pulmonary aspergillosis who had undergone
fiberoptic bronchoscopy with endobronchial
washing, bronchoalveolar lavage (BAL), and trans-
bronchial sucking of the sputum at Izumi City
General Hospital. We revised the Bulpa criteria” by
adding refractory asthma, bronchiectasis, intersti-
tial pneumonia, lung cancer, nontuberculous myco-
bacterial infection, hypersensitivity pneumonia, and
destroyed lung due to infection to the host factors.
In accordance with the revised modified Bulpa
criteria”’, patients fulfilling the three criteria of
host factor, compatible symptoms, and radiological
finding were classified as "probable” fungal disease.
In this study, we investigated the concordance of
Asp-LAMP using bronchoscopy specimens for
patients with confirmed presence of Aspergillus

spp. with the culture test.

LAMP assay (Loopamp.eiken.co,jp/e/lamp/index.html)
For the LAMP procedure, firstly the nucleic acid

extraction and purification from samples are
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performed. In this study, we employed the
Procedure for Loopamp Ultra Rapid Extraction
(PURE) DNA Extraction kit (Eiken Chemical Co.,
Ltd, Tokyo, Japan). This reagent kit is commercially
available to isolate the DNA from clinical samples
easily, referring to the Instructions for Use of
Loopamp™ PURE DNA Extraction Kit?.
Subsequently, the amplification of target DNA can
be purified by Loopamp Aspergillus fumigatus
Detection Kit for LAMP procedure (Asp-LAMP),
which has not yet been commercial available.
According to the manual of this kit, it allows
qualitative detection of A. fumigatus, with no cross-
reactivity for A. flavus, A. niger, A. terreus, Candida
albicans, C. glabrata, C. parapsilosis, C. tropicalis, C.
krusei, and Penicillium citrinum; however, there is
cross-reactivity with closely related species, such as
A. lentulus, A. udagawae, and A. viridinutans.
Minimum detectable sensitivity of LAMP assay for
the internal transcribed spacer gene (ITS) is 10
copies/uL. The sensitivity of Asp-LAMP is higher
for mycelium than for conidiospore using fungus
liquid prepared from A. fumigatus culture samples.

The measurement process was performed for about
2 hours. Specifically, 30 uL of the extracted DNA
from the bronchoscopic sample as well as negative
and positive controls for Aspergillus were directly
added to the LAMP reaction tube; the LAMP
reaction tube contained dried LAMP reaction mix
that included primers, deoxynucleotide triphosphates,
buffer, and Bst DNA polymerase. The primers were
designed for the ITS gene A. fumigatus, but the
details are kept as an industrial secret. The
detection was performed by Loopamp Realtime
Turbidimeter Loopamp EXIA (Eiken Chemical Co.,
Ltd, Tokyo, Japan) and visual observation with a
naked eye from turbidity under natural light. LAMP
reactions were carried out at 67° C for 40 min. The
result of the test was positive when turbidity of the
sample increased in a similar curve as the positive

control for Aspergillus.

Positive control DNA
For sensitivity assay, positive control DNA included

in the kit was transcribed from DNA plasmid



MRAIABSEEEY Y —MEE Vol.32 (2021)

containing the target sequence of the ITS gene

from A. fumigatus.

Clinical samples

This study was conducted on patients who received
the diagnosis of pulmonary aspergillosis based on
clinical symptoms and radiological findings in our
hospital during the period from August 2018 to May
2020. The average age of the patients was 69.7 + 1.9
(49-89) years, and there were 16 women and 17
men. These patients were retrospectively enrolled in
accordance with the following inclusion criteria: (1)
Host factors including steroid therapy, pulmonary
dysfunction (GOLD III or IV), pulmonary
comorbidity ; (2) Radiographic CT findings
consisting of nonspecific infiltrates and patchiness,
multiple nodules distributed along the airway, well-
shaped nodule(s), with or without halo sign, wedge-
shaped consolidation, mass consolidation, air-crescent
sign, or cavitation; (3) clinical symptoms, such as
cough, dyspnea, hemoptysis, or fever refractory to
antibiotic therapy”. The total of 33 patients
underwent bronchoscopy for microbial identification.
Asp-LAMP was examined with these bronchoscopic
samples. Additionally, Aspergillus precipitating
antibody (APAb) and Aspergillus galactomannan
antigen (GM) were analyzed in serum samples of
the patients. This study was approved by the
internal review board of Izumi City General Hospital
(IRB approval no. 20-J07) and conducted in
accordance with the Declaration of Helsinki.

APADb and GM testing

The APAD test was performed using the Aspergillus
immunodiffusion system for antibody activity against
A. fumigatus antigen by agar gel double diffusion
(Mercia Diagnostics Ltd., Surrey, UK). The serum
GM test was carried out using the Bio-Rad Platelia™
Aspergillus Ag kit by enzyme-linked immunoassay
(cutoff value of 0.5, EU Bio-Rad Ltd., Hercules, Ca,
USA).

Statistical analysis
Categorical variables were presented as numbers

and percentages. The Cohen's kappa coefficient was
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used to investigate the compatibility of Asp-LAMP
and Aspergillus spp. detection with the culture
test.

Results

Categories of pulmonary aspergillosis in this study
The patients were classified into three categories:
simple pulmonary aspergilloma (SPA), chronic
necrotizing pulmonary aspergillosis (CNPA), or
allergic bronchopulmonary aspergillosis (ABPA).
Three patients (9.1%) had SPA, 22 patients (66.7%)
had CNPA, and eight patients (24.2%) had ABPA.
The isolation/growth rate of Aspergillus spp. from

bronchoscopic specimens was 36.3%.

Clinical characteristics of patients with pulmonary
aspergillosis diagnosed from LAMP or microbial
examination

In total, in 19 patients, Aspergillus spp. were
detected either with one of the methods or with
both methods. Twelve patients were identified as
being positive for Aspergillum spp. by culture. The
identified species included A. fumigatus (n=6), A.
terreus (n=1), A. flavus (n=1), and A. niger (n=4).
Fourteen patients showed positive findings on
Asp-LAMP. In five Asp-LAMP-negative cases,
there were one case of A. fumigatus and four cases
of A. niger. Seven patients without detected Asper-
gillus spp. showed positive on Asp-LAMP. The
results of all of the APAb-positive patients corre-
sponded with those of the Asp-LAMP-positive
patients. Six patients (31.6%) showed positive in the
serum GM antigen test in the group whose Asper-
LAMP and culture tests confirmed the presence of

Aspergillus spp. (Table 1).

Concordance between the Asp-LAMP and micro-
bial examination

Using bronchoscopic specimens, we investigated the
concordance between the Asp-LAMP and microbial
examination (Aspergillus spp. detected on culture).
Fourteen patients were positive for Asp-LAMP test;
among them, seven patients were positive and seven
were negative for the culture of Aspergillus spp.. In

five of Asp-LAMP-negative patients, culture was
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Table 1. Clinical characteristics of patients with
pulmonary aspergillosis

Tape of e Identified
No Age Sex , POU . Comorbidity AspLAMP  APAb M o
1 mF CNPA  NTM + NA + A terreus
2 53 F ABPA  Bronchicctasis + NA — A fumigatus
= Interstitial
3 61 M CNPA nterstitia + + — A fumigatus
pneumonia
4 8 F CNPA  COPD + A fumigatus
S — T T e
5 5 M SPA ubereulosis + + — A fumigatus
corp
" Intractable : T
6 5 F ABPA, Do + NA —  Afavus
asthma
7 s M ABPA  Old tuberculosis & + — A fumigatus
e .
8 66 M SPA opemne + NA — Np
Jung cancer
9 8 F SPA  Lungcancer + NA — D
0 7 F CNPA  NTM + + — N
1 s F CNPA  NTM + + — N
12 7 M CNPA  Bronchicctasis + + + ND
T Bronchiectasi o
13 B M CNPA ronehicetisis + + — ND
corp
1“5 M CNPA  COPD + + — N
B 72 M CNPA  NTM = + + A fumigat
o A ”ﬁ'; o 11':."('- "';'."W"""' B - A
6 7 F CNPA pRtaCHETRVIY — + + A niger
pneumonia
17 83 M CNPA  NTM — + +  Aniger
8 5 F CNPA  Old tuberculosis - — —  Aniger
= " Intractabl
19 5 T KRPR,  Coone — — —  Aniger

asthma

CNPA, chronic necrotizing pulmonary aspereillosis; ABPA, allergic bronchopul-
monary aspergillosis; SPA. simple pulmonary aspergilloma; NTM, nontuberculous
mycobacterial infection; COPD, Chronic obstructive pulmonary disease; Asp-LAMP.
Asp-Loop-mediated isothermal amplification; APAb, Aspergillus precipitating antibody:
GM. Aspergillus galactomannan antigen; NA, Not Applicable; ND. Not detected
positive for Aspergillus spp. (A. niger, n=4, A. fumi-
gatus, n=1).

To measure the inter-rater reliability of A. fumig-
atus identification in culture and Asp-LAMP,
Cohen's kappa statistic showed fair agreement of

the two methods (k=0.33)( Table 2).

Table 2. Concordance between Asp-LAMP specific for
A. fumigatus and microbial examination

Microbiological
examination Chiint
Positive Negative
Positive 5 9 14
Asp-LAMP
Negative 1 18 19
Count 6 27 33
Cohen's kappa statistic: x=0.33
Discussion

In the clinical environment, it is not easy to diag-
nose Aspergillus infections. This is because
radiological findings are numerous and occasionally
nonspecificg)and it is remarkably difficult to prove
Aspergillus spp. from the respiratory samples micro-
biologically3>. Although the diagnosis of aspergillus

infection by smear and culture from the bronchoal-
veolar specimens have a high specificity, they have
low sensitivity, reportedly ranging from 30% to 50%

101D Tn our study, the

for bronchoscopic samples
isolation/growth rate of Aspergillus spp. from clin-
ical specimens was 36.3%.

To improve detectability, the Asp-LAMP has been
newly developed by Eiken Chemical Co., Ltd. To our
knowledge, this is the first report evaluating the
usefulness of Asp-LAMP focusing on A. fumigatus
for the diagnosis of pulmonary aspergillosis. This
method has high specificity, having no cross-reac-
tivity with A. terreus and A. flavus. Cases where A.
terreus and A. flavas were isolated were Asp-LAMP-
positive in our study. In these case, the samples
might have been contaminated with A. fumigatus. A
case of A. fumigatus isolated with negative on
Asp-LAMP may suggest the following: (1) extremely
small amount of A. fumigates (below the detection
sensitivity); (2) uneven distribution of A. fumigatus
in the specimen, given that sensitivity of Asp-LAMP
of mycelium is higher than that of conidiospore; (3)
contamination of Aspergillus spp. in the environ-
ment: (4) erroneous procedure of culture or Asp-
LAMP All four cases with A. niger were Asp-LAMP-
negative. It is expected to develop Asp-LAMP
targeting A. niger in the future; it is important
because this infection is the second most common
species of the genus Aspergillus in Japan'®'?. Note
that Asp-LAMP-positive cases should also be
treated with caution. The Asp-LAMP is cross-reac-
tive with closely related species, such as A. lentulus,
A. udagawae, and A. viridinutans; thus, it could not
distinguish these three fungi morphologically. Molec-
ular biological methods are required for the accurate
identification of these Aspergillus spp., which have
higher MIC values for azole antifungals and ampho-
tericin B. Therefore, attention should be paid to the
diagnosis and treatment progress“”m.

Fourteen patients (42.4%) in pulmonary aspergillosis
group classified as “probable” fungal disease were
negative for identification of Aspergillus spp. in both
Asp-LAMP and culture test. The reasons for this,
apart from false negative Asp-LAMP and difficulty

in fungal culture, include inappropriate site for
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sampling, misoperation of bronchoscopy, image
misreading, and absence of aspergillus. Therefore,
reliable serological tests for fungal infections are
strongly desired. In this study, GM and APAb were
applied as common serological surrogate diagnostic
markers focusing on aspergillosis available in
general practice (APAb is not insured in Japan). The
sensitivity of the markers APAb and GM were
88.6% and 27.3%, respectively'®. APAb shows high
positive rate in the chronic progression®. In our
study, the results of APAb were consistent with
those of Asp-LAMP. With a cutoff value of 0.5, it
was reported that the serum GM test was effective
for patients with hematological malignancies'”, but
the serum GM for chronic pulmonary aspergillosis
had a low sensitivity of 23% and its specificity was
85%'®. In our study, the positive rate of serum GM
was 31.6% in the pulmonary aspergillosis group
diagnosed with Asp-LAMP test and culture test.
And it was 21.2% in registered 33 probable
pulmonary aspergilloses. Then, certain antibiotics,
e.g., amoxicillin-clavulanate, piperacillin-tazobactam,
cefepime, cefepime, cefoperazone-sulbactam'” and
intestinal colonization of bifidobacterium spp. cause

20 At present, when

false-positive GM in serum
pulmonary aspergillosis is suspected based on
imaging, clinical progress, and referring to
serological surrogate diagnostic markers,
bronchoscopic samples should be obtained from the
lesion to identify the causative organism, if possible.
In summary, we evaluated the concordance between
microbiological examinations and the Asp-LAMP on
bronchoscopic specimens of patients with clinical
and radiological diagnosis of pulmonary aspergillosis.
It is difficult to make fungal diagnosis in a general
hospital without facilities for DNA analysis and
enzyme-linked immunosorbent assay or technicians
proficient in mycology culture. The Asp-LAMP,
point-of-care testing method that does not depend on
fungal culture test, is characterized by rapidity,
simplicity, and high sensitivity, as well as established
technology. Therefore, Asp-LAMP has potential to
be considered for mycological testing.

A limitation of this study is: sample size is small;

largest larger number of pulmonary aspergillosis
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cases should be evaluated to assist in the diagnosis
of a broad range of pulmonary aspergillosis in the
clinical setting. Then, it is necessary to conduct a
comparative study using the Aspergillus group and
non-Aspergillus as controls to elevate the specificity
of Asp-LAMP. In further studies, it is useful to
evaluate the sensitivity of Asp-LAMP by analyzing
the concordance of Asp-LAMP with GM and A.
fumigatus PCR, which have been reported to be
highly detectable in BAL.
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Abstract
Osimertinib is a 3rd-generation epidermal growth
factor receptor (EGFR)- tyrosine kinase inhibitor
(TKI), that selectively inhibits both EGFR-TKI
sensitizing mutations and the T790M resistance
mutation. Osimertinib is recommended as a first-
line therapy for patients with EGFR-mutated
non-small cell lung cancer (NSCLC). We report a
patient with EGFR-mutated lung adenocarcinoma
who developed cardiac failure with osimertinib
treatment. Two-three months after cessation of
osimertinib, with cardioprotective medications,

cardiac function was recovered.

Keywords : osimertinib, lung adenocarcinoma, car-

diomyopathy

Introduction

Epidermal growth factor receptor (EGFR)is a
transmembrane tyrosine kinase receptor that
regulates cell survival, proliferation, and migra-
tion. Wild-type EGFR needs ligand binding for
conformational change that activates the down-
stream of signal transduction cascade. Somatic
EGFR mutation in the kinase domain enables to
activate the downstream of signaling pathways
without ligand binding, which promotes cell
survival . The incidence of EGFR mutations in
lung adenocarcinoma is around 40-50 % in East
Asia and 10-20% in North America?’ . Most
common activating EGFR mutations are exon 19

deletions and exon 21 point mutations(L858R),
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which accounts for up to 90% of all EGFR muta-
tions ?’. Other uncommon mutation, such as
T790M is a most frequently acquired resistant
mutations, which are found in 50% or more cases
following treatment with Ist- or the 2nd-genera-
tion EGFR-tyrosine kinase inhibitors(TKIs)*’ .
Osimertinib is an oral 3rd-generation irreversible
EGFR-TKI, that selectively inhibits both
EGFR-TKI sensitizing mutations and the T790M
resistance mutation . In this report, we present
a case of cardiac failure induced by osimertinib
in EGFR-mutated lung adenocarcinoma.

Case Report

In February 2021, a 71-year-old woman without
heart disease history presented with progressive
exertional dyspnea for the last two months. In
November 2020, metastatic lung adenocarcinoma
was diagnosed. The clinical stage was ¢cT3N3MIc,
cStage IVB. In December 2020, on day 1, osim-
ertinib(80 mg/day) was introduced because of
EGFR mutation(exon 19 deletion). On day 68,
when she presented with dyspnea, her oxygen
saturation was 90% on room air. Chest X-ray and
computed tomography showed bilateral pleural
effusion(Fig.1). An ECG showed no ischemic
changes(Fig.2). Transthoracic echocardiography
showed severe global left ventricular hypokinesis
and an estimated left ventricular ejection fraction
(LVEF) was 25%. Her brain natriuretic peptide
was elevated to 1269 ng/ml and troponin I was

negative. She was diagnosed with congestive
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heart failure due to osimertinib-induced cardio-
myopathy. She was admitted to the hospital,
stopped osimertinib, and started carperitide
(0.025 pg/kg/min), potassium canrenoate (100
mg/day), and furosemide (bolus 20mg and contin-
uous injection 5 mg/h). On day 71, medications
were switched to carvedilol (2.5 mg/day) and
diuretics (spironolactone 50 mg/day and furose-
mide 2.4 mg/day; Fig.3) . On day 82, she was dis-
charged with improving her symptoms. Chest
X-ray showed that pleural effusion was disap-
peared. Follow-up echocardiography 2 months
after discharge showed an estimated LVEF of
44%.

day 68

(A)

A
g
WA

Figure 1. (A) Chest X-ray, (B) chest computed
tomography (CT). day 1, before osimertinib treat-
ment: day 68, at emergency hospitalization.
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Figure 2. ECG. Day 0, before osimertinib treatment;
day 68, at emergency hospitalization.

20 44
LVEF(%) | |

pimopendan, candesartan

_
carvediro!
potassium canreonate (100mg/day)

furosemide
Bl hANP 0.025y

osimertinib (80mg)

1500+

1000+

BNP (pg/ml)

500+

0

0 5l0 1;!0 1;0
(days)
Figure 3. The clinical course of the patient treated

with osimertinib.
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Discussion

Osimertinib has a better safety profile, compared
with standard EGR-TKIs, however, higher risk of
cardiac toxicity®”. In a randomized phase 3 trial,
FLAURA study, which compared osimertinib with
the lst generation of EGFR-TKI in patients with
untreated EGFR-mutated non-small cell lung
cancer, LVEF decrease, cardiac failure, and
prolonged QT intervals were reported, and the
frequency of cardiac adverse events (AEs) in the
osimertinib group was higher than those in the
standard EGFR-TKI groupﬁ). A retrospective
review of the U.S. Food and Drug Administration
Adverse Events Reporting System showed from
2016 to 2018, 8450 cases of AEs were caused by
EGFR-TKIs. Out of 8450 cases, 2454 cases were
caused by osimertinib. The risk of cardiac events
including, QT prolongation, cardiac failure, and
atrial fibrillation were more increased due to osim-
ertinib than other EGFR-TKIs (erlotinib, afatinib,
and gefitinib) 7. According to osimertinib clinical
trials, 2.6% of 1142 developed cardiomyopathies
and 0.1% of which were fatal® . Of 908 patients,
3.9% developed a >10% decrease in LVEF or
LVEF <50%. In this case, we observed cardiac
failure, but not QT prolongation or atrial fibrilla-
tion. We did not have data of LVEF at baseline,
but the LVEF at cardiac failure was <50%.

EGFR signaling pathways play a protective role in
the adult heart ?. Cardiomyocyte -specific deletion
of EGFR in mice develop contractile dysfunction
by 9 weeks of age'”. The contractile dysfunction
continues until 10 months of age, after which the
mice eventually die because of severe heart
failure. In addition, EGF-like ligands are cardio-
myocyte protective against stress-induced injury.
Administration of EGF can alleviate the damage
caused by catecholamine release via f -adrenergic
receptor stimulation'”. Osimertinib might disrupt
these protective homeostatic functions of EGFR

signaling pathways in the heart.

Thus far, 13 cases of osimertinib-cardiomyopathy
have been reported, including this case®?. After

osimertinib was discontinued, LVEF was improved
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in 8 of 9 patients, which indicates that osimerti-
nib-induced cardiotoxicity is reversible together
with cardioprotective strategies, such as f
-blockers, angiotensin-converting enzyme inhibi-

tors, and diuretics.

A dose of 80 mg/day of osimertinib might cause
cardiac dysfunction. All reported cases, including
our case develop cardiac failure at a dose of 80
mg/day. One patient was started at 40 mg/day for
7 months with no cardiac symptoms, however
when the dose was increased to 80 mg/day, after
4 months, the patient presented with cardiac
failure8). Recommended starting dose of osim-
ertinib is 80 mg/day. We need to clarify the
relationship between the dose of osimertinib and

the development of cardiac toxicity.

In summary, we describe a case of cardiac failure
induced by osimertinib. This case illustrates the
importance of cardiac monitoring during osim-

ertinib treatment.

Written reports have been prepared with ethical
approval (52105).
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B).

Wl REEMAER LY, LB 2RO
LETRLF—UHITCE R ol MKEFRBIZNL
TiL, AMEERTFECTHo//coMiTL2ET A,
Rk OZ W&o ZO1l, 12 ;;;E;L\%EI
CCHMRMEEOCEME) Z RO TBY, MR & A&
T, AL BALOBIICT7 LI THE
BiGE L7z, T/, MEMREICTRERCSETSH S
STrEh, ByEoniEELERL, ABPC/SBT 3g"2
] /day bPFETRMmE L. Lal, LEREEBHEICT
s, FEHSFHLTEBY, MK - LIER LNz
770, LEERLF—TUERGTLZ. KEEDL
%‘E’iﬁﬁi‘ﬁ%%n (38 ADA 83.0U/1 & &R %
_ = : o, FrOREHIFN-y bEETH o7 70 O
{‘WMAJ‘/NJ‘ - : i IFN-y@Bﬁliz,:imwtéﬂfwma ADA ®7 v b

SBEERT  OBRTE RV A Omm LV #%E2E 20mm F 7w 72 10U/ 25 &R 100%, FFEEE 94% T
B BE®E LDERFEEIREERHE. % -7 k?ﬁ%éjl‘(ﬁ y) 1), ADA Q{E}:—ﬁ{:ﬁf, ﬁ"ﬁ’lZ‘li
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R4 BOERCT (80 DL OZWE L. 4 14 H REF+INH+PZA+
EB TOHAEZIE 4 N CTRFERME L7, Puisiise
ICTIHERMMAER, B, IREEFRD, LIS R
{H[E)TdH -7, WKWWOOwT@&%%mb&#
o7z, #21H, MEMRECTHBERO LA LRED
7etew, FHRIEERGE, —HHREEIEE T _THIEE
L7 #3540, WEEGRELDRD-7-0, INH+
REF BEAEICCTHREZBR LA, LERIZOWTIE
B GEBLTW23(X 2B, 3B), MKizown
T EL RO olzlz8, MWNTH 2 75mg %
BAfGL, ¥4 7—h15mgE& L7:. INH+REF
BEAF LI B BIFTH o7 h%, T 15 1 |2 P %
FHE LR %2707 720, INH+REF ffL, vy
FAEFaA-N - F)FNV)FUARICTRBEIEE
L7z, MkirBideiE 220 % 0 o72h%, —HaBkE
o7z H65H, HIHERELEOXERELR EADD,
REF ZHlLE L7z, 2D, % 80 i H THIFIEER
BEOWER DD, REF HHIZEEETH 5 &
L, Second line T# % LVFX 500mg |2 CihERMIAE
L7z, LVFX Blfa T & 0 R0 2 gk By 8 o 2cst % 72
Wiz % 85 JiH, BFHH‘E%%%’:LﬁMﬁ@E&H
HHH, LVFX #fkiEL, vy FtFoa— -7
VFNVYF et L7z, 5 95 7H, FFIRERBER
+7 7% <, PZA 1500mg+EB 750mg # & & L 72,
BN, IFEEREER AR, LERLIFFE R
CIRBLTWAS, AMKEFBE ROz 720, Al
ZEHNZT 1200ml DA% B L 72, 6 s Mok % 5k
IR TH o727z, INH+LVFX idfkfe L, 7
3K 156mg 5 30mg (2R E L7z 5175 H,
CRP L& 7% <, BNP bt MHA TH Y, PZA+EB %
WTELZ BKIZOWTIZYEMEN TH o725 5%
FRBOLIZD, MWNTy kGt Lz, %2059 H,
JFREE RS - CRP QIERHFMNTH Y, #28 EiTF
THorz. WFL Y M A THAKRIZOWTHIEERL
TBY(H1B), MWNTY o 2#ETEL. 8 2359
H, ®RRBKERTH), TV/EINDHETELL.
FZTEFIRFET 2D, CAEFEREEBRETFTH
o7z, #5325 %A, CT IS TLEERIFE 2 < (K 4C.D),
MiEHAE LR BRIFCTHo7. TOHBY, 228
EDOTHO—ZTHBLEBEFTHY, X+2 AF T
LVEX+INH #ft DStz o T 5,

A EERRT  WRSM) BRIRKEE DEREEERDE
B BHERT  (WHEM) AhEmaiiaRnk

[& ]
MO R OER RO % FEEr 5D 5 L

C JARRME (Mm%t FRMKEEHE. DERFEREEALDE SNTHEDY WL EETHL, 7 SR
D AR (MB4t) HRERapyEER0: ' '
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DB OTEE WL, IR R O FE BRI 2 14,
'L\Eﬂi ST BT A R M YE RSB ORER, R
LARALOEEDRERE 2 AMOEREPRIENS
%Atéhfwé#fu&mf®mﬁﬁ%u < I3
4-6 FEEEEELETEY. Lok XDHEERZMIC
BHZLITHELL, AEFIIBVTLLASE - BAE
ELTHRERBEL, ZHECICHRMEELLZ. 72
AKEFIZBVWTH LERTFEKEIIEETHD,
%é’;lﬂm BESLL ok LALEYS, LIEERBIE
BT ADA HIE ISR GELOHMBIZ T E LT
LI:J!xB’\JﬂQE WA DSTTRE T, By M 7fE%E 40U/L &
LT, K 83-100%, HREEE 72-97%° H v F 71
% 72TU/11C 35 L 100%, FFEEE 94%VEHRES
NTWBO, FEFMCBOTHMBINZ Rz Hv,
ARG ROZE L, ZRBEED IR TR
(nfﬁi’[ﬂﬂﬁubt
RO % & TS OE R, — IS
VI A A% D AL A R R ;—.—ﬁéf‘:éﬂlfv‘é RIET
I AE {45 T B R MU A AL 251X 6 # b A, First line
drugs & LTOREF, ) 7 7 7F ¥(RBT), INH,
PZA ® 4 #iE, mLBAOLIMEIEHEAL, MR
oL EI RS, 72720, RBT (& RFP #°
BIVER R M EER CHATE RV EEITEIRS
. RBT & RFP O f#tHIZ T& 7%\, First line drugs
FLTOAMLT b A >~ (SM) & EB?® 2 #liE, k7T
4 #)o First line drugs & OHFHTRIEDSHIFFSNS
2K TH B, LR O T, INH, RFP, PZA I,
EB 7213 SM @ 4 #TH#isa kil 2 22 Ak, € D1,
INH & RFP ##ErE LC4 2 AMMEL, 4Gk
R 6 » B(180 Ei)fﬁzﬁiﬁf“@ﬁ%‘?ﬁ?mﬁké’\ﬂl’(\ﬂ%ﬂ.
L L7edsh, PimZ3IIEZ e s 25l
ERD Y, FOPTHFEEIZOVTELITLITHR
iéﬂfwéZ%&EmH®E$%vﬁ*Am%ﬁ

éﬁéc‘#ﬁmd’ FHZ X BEHEFFEEDT > — ML
DU RLERIC X A TR RERE E O FEAEERIZ 20-50%
téﬂlfio D, F0HHbEMEFREEFEAEERT 0.1-0.6%
LIREINT NSO,
AT REEICIZWVAWARIFIAH 575, T
LT Vb DL AST, ALTO LA DS A T TH 5D

FFiifafE =M ch b, HEKEOPTIZINH L
PZA OJFEENRENIZHSH. —F, REPIZET
SEHMOFEERREILPLTL, oL IEENIEL

CERESIRERICELL D> THEMELDOHE

W ESNTWA, MOFEFNIZZIDOIFNIHLLTE
FIRE EAS LB A 22T,

A A S5 95 S22 A3 L 72 T R 5 JE iE R~ D% It &
LT, EDfFEEDOHKFTHoTH, REVIVE
A% 2.0mg/dL LA EDGAICIE, EFHlehiel,
tHT-PE%;E@Lﬁ- IZ2oWnWTld, :inlkma,..w:atofﬂm

B, MESEIRERICIE, AST 7213 ALT 1EA 2
—.JLJ.I‘E@ SEUTETE -H%i‘-é‘ﬂ"ﬁﬁ% 1 iﬂf"ﬂ o)
CIZHED R L, Lﬁﬂﬁﬁﬁ‘&bﬂl PSSR Ak foe,
AST it X ALT flEAS 2 #efED 5 5L J:&ttotlﬁ

YRR RIETAEENTWDEY. KIEH]
E\/‘/C REF+INH+PZA+EB O¥u#E%3E 4 #IZ
CiEEEBNAH, AST 3671U/1 & ZLHE(H FFRD 5 514
Lo R &R0, PuiEEE 4 ZleThike Lz
F7, WERVEBAMG I T-bil 6mg/dl £ TERH D),
REF I L AJHIT ) o BIDFEE L EZEZ bz, €D
7-%, REF 2SR EHK| L% 2, INH (d3ikfc s L, REF
Ak e PR 3 &I L7z
—;?e%l IR SEH O RIVEF O 7= D |\ R ERIR AT A 72
WA ICEIEE A D7, Second line drugs D 6
THsH H50LIBIETHAIFHERESIATNLS.
REF & Ik #, Second line drugs @ First choice T
HHLVFX L.

5 RILAEICHIIBEATEE Y
I . - S E 3k e Bt
First line drugs (a) B&EEADTIMEERZEZRL, yorFLET S RFP =
B OERBICLHADIEH] YorIF RBT
AV=FTF INH
ESTFHER PZA
First line drugs (b) First line drugs (a)&®D8f AT A sSM
FATHENMFTI DI THEUTh—IL EB
Second line drugs First line drugsiCEELTH LARIOF Y LVFX
BAHIXLHH, SHIGHAT HhFAT> KM
R TFES N SHIEHR] IFAFEF TH
ToEFATAIY EVM
INSTI/HYFILER PAS
I Yqo0€Y>  CS &
Multi drug resistant & FI 3 % & % FIR HE RS TII=F DLM } & At [
tuberculosis drugs &N ) BDQ IRELE 137EL
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LVEX (2 Tifeiatz, AST/T-bil £ HICHEH D,
LEBOBEFZLLBEBRIFTHo7z. Tz, #
BB HR AR DRIEE 2 > TV gk IconT D,
LVFX flatR L0 FERICEEZROLI L LY, KE
B BWTIE, LVFX ER L2607k Uk
&0 First line drugs 758 R #2412, HP 0
7 Second line drugs ~DOYYEZ IZHFHATHHEE
Sy (WAl

AEBIHRET & L CER O i A 22 B xR
AR S PS5 28 ORGSR - L

[#%:E]

KIEBNZ BT, LVFX A EER) L 724 B O 5 2%
D — Bl % AERER L 72,

ARG BWT, AR IEH OREHR D7
® |2 First line drugs " T& & {2 o 72 FIZ,
Second line & LTHERR A% LVEX DYz 13 F
HAThrlEzLNT.

[>Zik]

1) Aggeli C, Pitsavos C, Brill S, et al. :Relevance
of adenosine deaminase and lysozyme measure-
ments in the diagnosis of tuberculous pericar-
ditis. Cardiology. 2000;94:81-85.

2) WAL=, NG, BIFEAR, i 2R
Rz ZRE L, Ta—TFLF—I
AR Td o 7B OIMNERIC L 5207 ~
RF—=7D 16 HEREHPEEFHER 1999;
5:126-130

3) Rooney JJ, Crocco JA, Lyons HA, et al: Tubercu-
lous pericarditis. Ann Intern Med 1970;72:73-78

4) MAMRET : R OZW L RE. BHERIFR T 7 -
NEN) T — 3 a vk 2020:29, 2:228-233

5) HAGEERFRGREES @ [#GEROHLIE]
DELET -2018 4F. ##H% 2018;93:61-68

6) HABERFRIGRERS  PUZIEICL 53
FIEIFREE 7 > o — MR, #58 200580:
751-752.

7) SEEE PUEHIEIC L B FEE O RIZOWT
—BAELB 2 R0~ 5% 2011:86, 2:87-99
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((CiE #)))

Fabry WRA B D S ORBEABRFE THAL I N
KIEREDRBZ E 7 1 KR

CWHB N R

NREF EmEE

(ZE]

Fabry i X #gE S R0 S RAHEEED —2
T. 54V —AHND g -galactosidase A DEILHIHE
52 L b 2 globotriaosylceramide 2553 S 1§ 4
LRENBEETHL NBHPSRIET 5708
WX AL, IR B IR S0 A TIRE T 5720 R
CRRWIERAEE L 2 b 40 Fabry & LT
BER O 38 B, L ORENMRBETIHRA SN ]
Riew &b L7 . 37 BeikiZBs < 3 Ao B IR (12,9,
3EE) AT Bk E ORRIIIEIRD D O 3R ILARIFEREZS
o7 METFRATREBRET ¥ kRiE~T o Ea %
9 3mMBREANIFEAMTHL TV . HRE IEB I
BT B L 3RBIIREEE L L X B
BFRFZPNUCBEZEEATVS Z EHE FEM L RE
FEBEIAERE L EZ L.

ik
E oD

Hl\v&;m

S

3

B

o~

}

[%—7— K]

Fabry ¥ , KIEWRER | RIEENE

[IZL®IC]

Fabry HldERRFEAFED—D2D T AV — 4
RChD. ITAVIS—LNOEERZ e -HT7 M ¥ —
+ A (a -galactosidase A:\GLA) DJERM % RIEE /-
EEEETICL Y, FoREThAHHIEE TR b
) 74 vt T 3 F (globotriaosylceramide:Gb3) 7%
RIS LIsssEE % k4 X EHtoREEXE
Loy B AE R 2 LUET SR 1% 40000 A (R ~ HiZE
117.000 A (Z2IH) 212 1 A LR S 7z28, sk oK
HIE A 5 OMETIEMH 7000 M2 1 ATH o727 X
WM RDIZONIBEAROBHIEFEEL  ~NT
OEAROTIERZEREAEE L 2 5H, [ U X HH
MR B OMER L B VAT OEAKTLRIET 5
ZENLVEENTWASY MK RERE LT3
VR TR ARTTHER A IMEECHAEL |, £
DBEFRL EOBIEIR, EER K EDLEIR B
MEERE k4 L5EL (K1), Bikid 50 m%
£ L 60 ~ TO R T BAE LA S AT ZE
e ECRTT A, KIBL TV AR E A TR

47

L& IR P 54 5 B R4 Io i (enzyme replace-
ment therapy: ERT) #%%F LW iGEEEE L L C 2004 4F
2 BTN & N7z 0% BEITREEED R E S
L7> 2021 4EB7EME SR8 | 3 AICIM 2, S 5122018
FEITIEER Y v o RS (MR TEREER L
o FELSEA I E TR, AELENEZ L
Rl ERBEERITA V= LRNICET, HHEED
FERIE % S & & 5 3EH]) OREOMIRSE b BT &
NERASNTVSE. WTFROEFELELEZDOQO L
REGTFHRERELLYES LY, L) RHP SR
BRBEBT A ANL VRN ES bR TNEY. 40
B FEWE S DR FZNHE TRIEED/NE 2 &4
I RIESRBEFRALIZOTHET S .

1 HHE Fabry WEEOBRE

RSFIE - #5 ERD

uslisen]

50 (%)

(]

FEPRIT 3 B A L DML WFROENR
R BOEEZBAZZ LIEEINS S REAHLZ
72 18 FEMR IR E (oW iiBE 5  ER A & Fabry 75

Bebv, EMYIm Y >~ 2 $ER GLA {5144 3.1unit (con-
trol: 289~337) & HHRKM %2 RO /72 DOFBWNIZE
o7z F D% 2004 4E (24 5% ERT AW &z &
RIS EERRG LBEE CREGAIHEZ R
EREBLTYS . 60 mBEb A L ) FRDIE
& RO T WA BB L o Tz, 37Tk D
WA D Y | FEE OIEIRE DS R Twi
7= UIER D S 5 B4 b Fabry O W e lEA = W
LEZ TV RIFEESTHEIE 3 A (12,9, 35) 27w
- SEURE RICEETFREO A ) vy b, TAY v b
B LEEEE-0L, 9 8mE OB TN
M oITo 7z i & L CEEHRE D exonb ¢982 G>C
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(p.G328R) R AN I AU TRD: . FDOHKIZD
BIETREX TV, AER 2 AT OESUTHRD
HERGAE LB L Xl S mo- 08 B
172 DWMEECTRE IR DI R ERHICHALEIE 3
MNZOHZ - 88 %1To7-0b ) 3Bk GLA f#%
EPEIE & BinF iRk T fTo /- M - 8L 127K
BVEIE Fabry i CHIR T A IEIRIZFRD 2o 72, 9
BRIIFRORA JRICEI)2ROTHEY, BELS
WA IMENE % R 7. 3B R AICE L T34
WA IR L WITBEE D o 720580 T, B -
bEFERO Lo 7z BRI 12 55 BT 2047
pmol/punch/hr (control:32.20 + 9.93) & I EE{RAE , 9
B IEE 3mBIRIEFENEFN 368, 374 & FEIHIK[HE
Thh BEFRETHHE 2B TATROER LA
ISPEAUTHL T z0BE LB, 12KBI1E
DOBIETFEFIIEOTIET EZIT L. 2 BEuwmE
DOELIEREH L TB ) ZREAE DO REMELE <
RAEXBOIZBRAPER L2720 fTbe o7,
2IHKARRERT .

T 9
o

ﬁg}j—;‘i 377
0 m

M2 RERKX

FROFHERE
DR < 1BE
FLEET

Eim(R) 12 10 3
GLAEEHES
pmol/punch/hr 20.47 3.68 3.74
(334 1 32.20£9.93)
* 1
s | PR DE P
Froms | B (B9EXp. DBEL | ppr
e | za—) | BRTE3D)
st A
(381%) ® % x x x %
X
#
amw| O | X ® X X X
B A
o | @ o ® x x x
X
%}E X X X X A7
(B | ammmn A ’
@ REHY A EEREHY x I REGEL

FlnE & & 0724540 BEOMKEIN, SR
fERER LISRT . SRBIEIIHIFRDORA B0
72 MeAmImENEIL 9O B IRDAIE o7 Fabry T
RO e A BETR  3 F e & 9B RIS RR D 7
LI E HEAT 1 38 e FE & DAt 3 44 TREAD 72 LR

48

BIEXEPITRDT ERRZ EOBFEEL RO,
o7, IMBIROAHIL MRI T/HhEWEHERE % 1
s TR RN R ERZEH LN IE-E ) Ly
o7z PRE 9T IRITEERM L, 35 RIE RIS AE
PRolzlzOBFRIFORLD H 0 EFIEFBE TG
[NVl

BAE ERT BA%ATA 2 S5 T 2 DSEIR DI L R0 38
DRIERZ EEOTRML TS . 3mBIE GHIES
) I TFRORANHIE L CTE 72720 4 ERT %5
WHTETH S .

[Z%]

Fabry i I3/NBINCFIET 5 T & L W ASERDS
RN R ORI, LY EWERSIEIT S
EABETHEMENEPIPELFET S . I—0y
XD Fabry Registry TIZFISESAEIRD H T IG4EH 1%
B, W13 TH L 0IIx L, ZWFEHER
IZBYE 257 5%, Wik 322 e L S LT AT iRREE
L ERT & ¥ v R0 Y HRED 2 HEESHIE LR % 3R
DTVEN, BWEICIZ T CICEELREREAE LT
WBZELEEBIIBEDZ L 2B B QLT
5.2 CRGEREINEEIERE L2 >TL S R
MEROFEIHA D 505, OFEFICERT S,
QFHERAZ ) == 7 OFRAMBETHER L &
MHEZ NS . DI LTI Fabry fEAE E O\
R THY ERPFROFAL ERFRNTH S
72 NRE R L THRERZ S i L fE
bNTLEH 2L LE L SREBEZE L MBI
ToTWLKRLENHL QIZELTIETTICHAT
LIThNTHEY, Sawada 51349 60 5 ADHA R IZxF
LTAZ ) == 72T W BHEEME 1 : 7683 &
ELTWEY L LERLETERINATBELT
SR EIND I ENEEINE  ERIREMNO X
@S FHERINDBINL VD D EUE »
SO FIEEOHEIIZ L > THOTHRALENS
TOMBHPREEL R TL 5. KA DO Fabry &
BEDLIBFRETENTOYOZEE & o NTIZEHT
ENTW e RERITIE T TITEE L TW 2252 i
ENTHRWVIEE - IRBROBMOAL LT, K
BEDOIHBIRLZBW SN TBY  HIH 24 13%R
PIEBEZRB TS BB IERPERTIUETC
WERETECEARER IR L ENTET.

[#&3E]

Fabry /5 ® & 9 7% X MR EIER O REIZZR R
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P BB AR L T B RS < FRAll 22 KR
JENENL - MRS KRBl B R - RIREROE
T 2% Z DO TR SN

= DEFIFENADEDMEFLEZESORBE R
TROFHICHRTE COL RIS B3R &
m\

(2]

1) Desnick RJ, Ioannou YA, Eng CM: a -Galactosi-
dase A deficiency: Fabry disease, in Scriver CR,
Beaudet CL, Sly WS, Valle D(Eds.): The Meta-
bolic and Molecular Bases of Inherited Disease
8th ed. McGraw-Hill, New York, 2001, pp3733-
3774

2) Meikle PJ et al: Prevalence of lysosomal storage
disorders. JAMA 1999 Jan 20; 281(3): 249-254

3) Sawada T et al: Newborn screening for Fabry
disease in the western region of Japan. Mol
Genet Metab Rep 2020 Jan 11; 22: 100562

4) Kobayashi M et al: Clinical manifestations and
natural history of Japanese heterozygous fe-
males with Fabry disease. JIMD 2008 Dec; 31
Suppl 3: 483-487

5) #EZERs, fb: 7 7 7)) — 9% UPDATE. % 2 X,
ZWr &G, AR, 2013 47, 62-65

6) /Iﬂ*é;%%% fih: 777 —IRBWHER N 7y

B3R, AT X AT 4 v T A, HEHD,
2018 4F , 34-40

7) Eng et al: Fabry disease: Baseline medical char-
acteristics of a cohort of 1795 males and females
in the Fabry Registry. JIMD 2007; Apr 30(2):
184-192
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[EE]
TRUEFEREREDO—HTDH % OHVIRA (ob-

structed hemivagina and ipsilateral renal anomaly)
FEMREIE, B, EEE, BRSPS L 2ER
i, AV 2 i & T A MR Th 5. FrEE
M7 E R 7% <, ARRRAMA & & 12 AR (A
REY IFHRIERERELER SN LS. B
FR AR MRI AR 2 L CLEIEREZ I X R T 8
D, TWOENC LY FERNEE, §i#E5 EF
B & AR RO W Tl X A ARUIEZ: EDEE 7%
EHEZSEREST 22 VDY, EZHEX QOL 2B
572D RINIZE - WIRENATHIEPRET L.

A, Fx AR 5 R S MRI AT
TATIC OHVIRA JEMERF L 2T L 2 72 1 ) & 8B L
7eDTHET S,

F—17— F:OHVIRA fEficff, EWF=, BEZIMIE,

TE&HE., BXRIE

[l ®IC]

FaA=IRZ 3B 0) B FEEZEMIBT IS L D, Wolff B 1258
BEENAE L5 &AM O Miller & OEAREEDT| &
HEZ &5, Flo Miller &0 AEEIC & 5
PEERERESRE © RO E, BWRERIE Wolff &
LIAET B2, FAOFIWRERDIZERT =
VRSRR N ANES

X HEFE HFIEICE RIS K8z 49 ED
)b, BEHTE, EHEZRO, BAEMEHICE S
JE B e & BB R & B ) b D % obstructed
hemivagina and ipsilateral renal anomaly (OHVIRA)
FEBHE & Vo IR T IEERE - AR EERE - AN IE
PEVERR M 7 &% R0 A DF R ERIZ R <, £
CO¥h, RERBE L DI AEREEE (B&EEY
IFHOIERER LR S NS, AL 20,000
plcl1ple gnTh?, TEABE BENES,
NEER ExB| &R T EHH B,

S mEF A4 13, MRIICCTHiaTIC OHVIRA fEfEHE &
ZMTE, FIZL D HEEZWNIIE > 72— = 5
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((CE @m)))

ZWLAZ7- OHVIRA JEBEEED 1HI

RN, BRINEA, S LA, HERERE

L7DOTHET 5.
B, KB ROmMEHELEZE S I ELY
TWa.

[E 1]

I 19 8, HRORIRIC CREESS LSS IR
= CFERINE % A S, R - I E A1
WA EH Lot RGBT OMEOTETH D,
TP E LT EEREEROT, R

LTz, FAMEEREE LTSRS CRIRINE S
ThHo7/z.

SEITRICOWTIE, BEEIEFEHE, kTHh -7k
BEHEZICTHTFEOIRIEFERT L2 TIEIZIERICN
BLTHBY, BEEORAM - WHEIERDT. F/-EEE
WZBH S 2 BEfL 7R EIIFRD T o 7z

W {FRA IOV, BEB L ORIEBEERE
12T, FEMEEIE2OFEMEL, Tom KOBHEFNERE
RO FDOEEIE L, FREOBRIENFBOIELE
ARSI (K1), B8 MRIMAICC, EET
=, EdlE, BXUOGHoFESHE L @R LA O
EIE L2 A TR IMIE % 520, AR A b7z,
IR DWW TIIEFERTH ), LEDIEKEFR
D7z (M2)., 612, JEEHEBEMMA - B MRI
BB CHBEMISHERTE o7z (K3). ko
AR & ) OHVIRA JEMERED SN2,

1 BEBEEREER.

63237540: TAKAHASHI AYUMI
o200 |ZUMI CITY GENERAL HOSPITAL

2020/08/19

Endo-Vaginal 12:07:47 PM

FEFEIE 2 DFEL 7Tecm KOBRAEBERD.
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2 BRIBEM MRIREBE G 3 BRIBEM MRIRE T2 RADIRETE.

B mn

A. T2 R &

EERISRRCET.
M4 BRAEOFRAHE

SR

TSN
)
Yot

(x132, Hematoxylin-Eosin;HE F&)

BE WIS CHERT LI & & Lz, BEERELC
CTIEFEHICAETEHEI M INLZD, ZhiZk
RN AERCTH L LR IN. FEREICTH
FEEE L2 h, FERBIAGEELERZINL.
SETE RO BLOEAOTFEEEEHELERO PEERANE I (RAER) ThDHZ L 2ERL,
BRECH CBmEERD, HRBEES DN, HEDELGFEER,»S lem REOTHM F T ML

L7z, S BAEOFEBRAR{RICT, RPFLETS
B LT, BIEICHTBREMN, BLU & 57:Z &5 OHVIRA FEFEHOZBWTICE o 72 (1 4).
e (R ERE) RERE SR A AT & JAT L 7=, AT RIS oW, BREIRIEF AR T A AR AR ARRE IR

== R

e 2/

RIZOWTTH LS, EMET CHEESZ z It LbEAOTEBL BEH, BEZ LTS S
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