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Investigation on the Occurrence of Liver Dysfunction Due to Anamorelin

Abstract

Anamorelin is expected to improve the quality of life of cancer patients. However, there are limited safety reports in
clinical practice, and there are no reports on the occurrence of liver dysfunction, which is one of the most common
and serious side effects. In the present study, we retrospectively investigated the incidence of anamorelin-induced liver
dysfunction. The incidence rate of liver dysfunction was 65.4%. The median time until the onset or worsening of grade
=1 liver dysfunction (defined according to CTCAE v5.0) was confirmed to be 14 days (interquartile range: 7-32 days),
and grade =2 liver dysfunction was confirmed to be 8.5 days (interquartile range: 7.3-24 days). This suggests that it is
important to monitor the liver function at an early stage after initiating the administration of anamorelin.
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anamorelin, cancer cachexia, adverse events, hepatopathy, Digestive Disease Week-Japan 2004 scale
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TERIBEN, FIERE DS ORI AL SR
Tws?Y,

BABRE N T 2HEETHLTFELY ¥
Wt (LLF, 7L Y ») 132021464 A X 0 it
FAZEERT TARIFC i S, A EE @ quality
of life (BLF. QOL) i) L& 545 2 EAalifFsn
TWwh, — T, EFEICBVWTIX, 7FHELY) ¥
DREWRLGNEICHE T 2MEFIBE SN TS, 7
FE L) VKRR ENERR R ICBWT, EAL
BIVEH GEHUBE) & U Ol i (10.7%)
FFHERERTE (64%). WIS (4.3%) 3B X UBEIRIFO
AL (4.3%) DSHREY TNTW B, ERRRICBLT
LHEIEH OB IZRON TS, ThETIZTF
E LY AR T QRS MEAYE L < JAWHHIRAA: ©
TEBIEEY R, THELY Y HRBOCHAEIR D
FEBIHAET, TFELY IC & BEEHCEA 0 M
OHEY 13dH B 05, IFHEREREE OFEBLRIIC T 5
W RV 22 THNL MERREEE (DT, 4
) I2BIFA7FELY LIC X BIFHERERE E DS B
& B ITEALDOIRIIEE LTHA L 720

Padss

1. WREBELREERB

WMBET2021 44 H 25202343 AICT7FEL Y
VX BEESHIB SN BB RN R E L, R
FodE Ao, ET7FELY) YIZK D0
IR D D 2 BE IR L7z AEHEIZ, 7
FE L) PFGBGR S OFE R, 5. body mass
index (LL'F. BMI). 2SAfH, Wil i, 3
. best supportive care ] (BLF. BSC )., At
JiHE(H), RO CYP3A4 ESE OB O
i, 79=73I/ 7 A7 xT—* (alanine
aminotransferase: LTy ALT), 7ANSGF VT 3
J NJ v A7 xF—¥ (aspartate aminotransferase:
DR AST). 7V A 7% A7 7 % —+ (alkaline
phosphatase: ANy ALP), v~ 27 V% I )V +F
¥ ANRTF F—¥ (p-glutamyl transpeptidase: LL T,
»GTP) & L7z TholZimz, 7HELY YIZLB
HHRBALG D O TR RER E ORI D 5 WIZEALAHERR
SNBFETOMMZ, BHEkE VTR HIICH
BL7 B, PREOCYPIAL HEROFIHIZT
FELVY VEGRGER T, THELVY) L ORMNGE
RSN TWREA (Zy 2Au< (Y, IVFT
YA, RAT Y TLFEN, AF=7) A [E
B SE & #OE 2 T AL O 72 O OB YA HAEH A
ARITA VIR THER SN/ CYP i FREC &
OEHEDOY Z P IFRREN TV BHEHA (7 vaF
V=), RFX3I), 7TTLEF U, Y TFuyaF
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Yo ZYIFZT, YU ARY U, TIVERFY
IV, RAGTTAFI =, FT4VRL) EEKL
720 AP OFAEIE R YAE (DU ArHEFH) TR L7z,

2. Frt&eels=E DTG E

KRBICBWT, 7THELY U H512 X 5 6
REREE DB D 2 VIFE LD ERIZ, FKGRIET
ALT, AST, ALP, y-GTP ® W § h A EFH G i
FH 75 #1 %8 (Common Terminology Criteria for Adverse
Events: LL'F. CTCAE) v5.0 ®#£# 12 BT Grade 1
UEZE Lz DE Lz, HEMEIIT7TFELY ViR
FHBIGETE AT O, SR IRT I o ¥ — 7 il
L7z b, AHEMIRIZ2021 454 H1 HH 52023
ETH3IHEFCTEL, 7FHELY V5 HBHER
DREMENRE O, TOREMER—-Z T4
v & UCEMIE L 72,

3. EtERiA

BHEE RN TOFEEREORHFED LRI
1Z. Fisher @ IEHEME MR E & FH 720 MREHEAT 1
StateMateV (MR &7 b o R) ZH L. AEAK
#e % 5% 12 E L7,

4. EYMRTEESOERIFE

CTCAE v5.0 I2381F % Grade 2 DL Eo ALT @ L5
% ZR& 723E B K LT, DDW-Japan 2004 2 2 7 ¥
% TR PRI B 55 % 57 L 72 DDW-Japan 2004
2 a7 1d. ALT & ALP 7 & i g i 5 700 2 3t
) o WEH F 2IFREENH A 2L, SHHD A
a7 CHEYMENEEOWREN Z T 5 HETH
5o 8IHHIZ, 1 IAET CTOMRM., 2. 3Gk
BoRGE., 3. ERKF. 4. EWUS DK, 5. 8%
DIFBEEDOHRE. 6. IFEEKNZ (6% DLE). 7. 3H
FHFEME) ¥ BRI (drug-induced lymphocyte
stimulation test: L' F, DLST). 8. kD527
ONTRORS TR I N TWA, AT TH5 M
PLEC “WReE2sm ", 3,4 5T WD D ",
2 ST LUF T “WREMEDME VT E g Lz

5. (RIEMECE
KFBFIINZ R LT B AR - RIS
B9 2 MMHEREHIIE V., MR KR ICE$ A %
{XDKEER T T - 72 GREEEFS 1+ H22-11-003) -

Haom

1. BEER

WEEC2021 4E4 HH 52023 4E3 HICT7FEL Y &~
WX BIRIEDBIR S N BBIE56 4 TH D Bkt
HEIZFEY L7245 (BRBE I/ CTOMER - 34, i



BECTHELY YRR 1 %) RRE. TSR
HII2H Th o7z MM RE R 57252 40D 8
BFRERLIRT, FRihRAEIZ73 7% (66-77 %)
BMI Ht & it 13 20.2 kg/m® (181-21.6 kg/m®) . A% A F
OWFIZIE NI A A 24 %, BEDSA 13 4. BT
A1l %4 KB A 424 TH o720 Wi Stage 11, 111,
IVBENEN6H. 4%, 2/ THY, Z0HEH
FRBENI2 4, Wi oPF1315 4 (288%) T
B o7z FWFEEI O BE1L38 413 LT BSC
DEFEZIU B THoT20 TTFELY YO HEH
JefEiE29 H (14-76 H) TH o720 HHEED CYP3A4
FERAZPEH L T2 BZIX9 4 TH Y. PRASEH]

x®1 BEER

n=52
i () 73(66-77)
PRI 5 32
= 20
BMI (kg/m?) @ 20.2(18.1-21.6)
DS AFE F/ RS A 24
JEEDS v 13
B 11
KD A 4
Jri Stage I 0
Stage 11 6
Stage 111 14
Stage IV 32
P 12
% 15
ERIES - BSCHI 38:14
WFFEE (H) @ 29(14-76)
PR OCYPIA4MEIROHHE 9
ALT (IU/L) 14(10-31)
AST (IUL) 24(18-32)
ALP (IU/L) 106(79-167)
y-GTP (IU/L) 39(26-77)
T RERM B R A 16

¥ MBI RIE (M5 I8EE) T&K:E. BSC: Best
Supportive Care, ALT: alanine aminotransferase,
AST : aspartate aminotransferase, ALP: alkaline
phosphatase, y-GTP: y-glutamyl transpeptidase

HOWTNOBEZELT T LYY Y N CThotze KT
FEREMAEICEI L Tk, ol Z R ENTH > 72
M 16 %4 (30.8%) DSV DNk IEHEMH D FIR %
R Tz,

2. FFgeElEEDRFINR

RKFAXEDOWN G LR 572522409 b, Wiy
DIFFEEREENIEH L 2561334 % (654%) T
Hotoo HHEREEEDEEEOHNRE F2I1TR
Fo Grade 1 BL I 13 ALT: 21 % (404%). AST: 24 %
(462%). ALP: 154 (288%). 3B X U%p-GTP: 15 %
(288%) 2D BN, ZOHTH Grade 2 DL EiZZFh
ZIALT:6 %4 (115%). AST:7 44 (135%). ALP:4 %
(7.7%)+ »-GTP: 6 44 (11.5%) 1278 H 7z Grade 1
Y E O HERERE E O FH D 5 I EALDTHERR S NS
FCOMBoORIEIZI4H (7-32H) THo72 %
7z, Grade 2 L 1Tl o X85 H (7.3-24 H)
TH-o720

TR O RFFRER E O NER B X I RERE E o
FBEE R L 7GR 2 K3 RT . ik % k7
LTW/215 I LTk, 9% (60.0%) 2 HFHERERE
“E (Grade 1: 4 %4 Garde 2: 344, Grade 3: 2 %) 2538
D57z RO CYP3A4 FHES DG S i Tw
729409 B, 84 (889%) \ZHFHERERE E DI H
B WAL (Grade 1: 6 %4 Garde 2: 244) D3ile 5
Nize 7FHELY) ¥ ORIGR N T N ORFHERE
MAEMEERAONTZ1I62 D9 b, 114 (688%)
W B pE R 22 o BEAL (Grade 1: 5 %4, Garde 2: 6 %4)
MR b, ZoHRTh, Jtiakk#E RO 3.0 f%
Pbh72o7:409 534 (75.0%) (ZHFHEERE O
TAL (Grade 1: 1 %, Grade 2: 2%4) w372, Hat
NS & 2 IR RER E OB BIRICIIA B L 2ITRD S
Nehroiz,

3. FEYMRFSE DT

Grade 2L LD ALT O LR #80726 %123 L
T. DDW-Japan 2004 A 2 712 X % HWy Pk JiF s 4 %
FEAM L 7oA L BIERNC B AT FE LY VAT

K2 FTHEEREED Grade DERIFIRNR

HIEE ALT AST ALP y-GTP &
Grade 1 15(28.8) 17(32.7) 11(21.2) 9(17.3) 23(44.2)
Grade 2 47.7) 5(9.6) 47.7) 47.7) 9(17.3)
Grade 3 2(3.8) 2(3.8) 0(0) 2(3.8) 2(3.8)
Grade 4 0(0) 0(0) 0(0) 0(0) 0(0)

n=34

HUB(IAFREBEREZEDFRIBH. (| )AIEHIREE (%) ZRT. AsHCFEEEZST.
ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP: alkaline phosphatase, y-GTP:

y-glutamyl transpeptidase
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DB REMR A . PR B L OV CYP3A4 [l SEBNE 2 2o 720 SEWTERFBEE O W EELE DS & 5F
FOFHOF A K4 IR, WO SEIIET S - MixnsBEAaT75 5 ERE3IZATHY, wTFhy
WA 2, R ER ] 4, BRERM1ZATH -7, JRH D oI CTH o720 T2 ik, 7HELY
7 LIVF =SSO T 5 IFERERIE S 25A b7z YOG HIEN2 4, HGHIT3HTHY. 14

&3 BRIIOHHEERESRERR

AR = 7+ R
n(%) PlE (95%IZ X M)
iR 22 H (n=15) 9(60.0) Lo0 0.73
% (n=37) 25(67.6) ' (0.21-2.49)
CYP3A4[H K H (n=9) 8(88.9) 014 5.23
® (n=d3) 26(60.5) : (0.60-45.67)
FFRSRE MR A B S A (n=16) 11(68.8) Wi 124
M (n=36) 23(63.9) ' (0.35-4.37)
FF RS REAR 7 I S H (n=4) 3(75.0) 1.65
0.43 :
(MR BLHERE EIRD3.0fELLE) M (n=48) 31(64.6) (0.16-17.07)

HBEISATHERERESORIRY. RRES (%) 2R . GetlCFEEZZST.

*4 Grade 2 LI ED ALT LR =R 1=ZEEHID DDW-Japan 2004 X317

DDW-Japan 2004 A = 7"

Aowreomoomee AD w ow o SER, O TR & T & o e o °
o & omes e om o ow o ow DG, 0 REE 8 TER &6 e Mo ¢
E 70t B BBA 24D A w  ow omem 3 f’&?fﬁ fj\) = ?Og’/%% (ﬁ) é’f‘) *fg”)ﬁ g H"'('BTQE 3
Foo6oft B A 2ALD) L > s {%ﬁ frtied (ﬁ) % *foﬁ)ﬁ *”%’%T% 0

&)
*Grade [&. 7FEL U VRSEHEEROREENEEDRSIE. TOERBBEERN—IASAVEUTEHA LR,
DLST: EZIERMD ) BRI ER. ALT: alanine aminotransferase, ALP: alkaline phosphatase

e FFELY T [ 1000
- 900
—~ 200 - 800
=
2 - 700
— =9
=
2 150 600 5
. £
& 500 o
< 100 L 400 22
- 300
50 - 200
_ - 100
0 0
1 2 3 4 5 6 7 8 9 10 11 12 13 14
---AST ---ALT --- ALP —y-GTP (8)

1 ERI B [CHIT DEFBERIEDHTR
e SREE. EEIIRSHREDOBERZERT . R5HB14HEICSVLT. IRREIF1 HE (K5aFEm). 10 58 (&858
TH). 14 HBICHETEN .
ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALP: alkaline phosphatase, y-GTP: y-glutamyl
transpeptidase
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(FEBIF) 3o ERIC X AT THRG k&
n7z.

DDW-Japan 2004 A 2 7 253 b iAo 72HER B 12
B BT S (ALT, AST, ALP, -GTP) O % X1
R JEFIBIZBWTIZ, 7FELY VBIKBE
10 HHICHEEZO LAPHER I N720, ik L
720 FOHBERHIZ ALT, AST IZMET L7225, ALP,
y-GTP I3 EDFRER D ThH > 720

R

INFTEBRIZBNT, 7FELY VX 5HE]
TER & LTy ISR BY NG R R 5 MU 2 B 3 % ol
3 5 H% IFRERER SIS 2 M v, AR
WEERRIC B 2 IFHRERE ISR 3 5 #10 TO R
HThHbH, KREOWNG LR S72520409 B, B
PR E 2 00 - BE X34 % (654%) THYH., %
D W & Grade 1 2323 %4 (44.2%) Grade 2 239 %4
(17.3%). Grade 3 432 %4 (38%) TdH > 7z. EHNE
I AHERER (ONO-7643-03) Tld. HFHEAER: F (2B
HAEFHGIL255% (14/55 B1). FD 9 H Grade 3 D
y-GTP 35Im433.6% (2/55 B). ALT F5-7%31.8% (1/55
Bl) THYH, ZOMIECGrade 2 TFThHo72", [l
U<, EWNE TR (ONO-7643-04) Tlid. FFHE
REREE ICBE 3 5 HEFL12108% (9/83%1) TH
D, WFNY Grade 2L FTho7", 7. EN
5 T AH 3% (ONO-7643-05) T1310.2% (5/49 Bi) T
HY. DB Grade 3 Dy-GTP M A32.0% (1/49
Bl), ZOMiE Grade 2L FThHh 72", Th oo
FEINEEARABROME G L Ll L, RIS B 2 IFHE
REREDFBBE L R L o Tze TOHBIO
=D& LT, 7., HkEOEEIE D 72 HEE
BT O N5 Fhid Ui, EPXNE T AHRBI
69 % (39-84 7% ). ¥ PN 45 IIT AH 3K Bk 13 66 1% (49-88
) THozDIZx L. RFAETIZT3 % (66-77 i)
LEBTHoT. Lo T AHEONGEET
TR BEREAYMEC T L TV 2 Bk O EI A28
B o 72 2 L SR RERE E O R B O LA
L7z E25N5, KRIZ, BAFEWIRBZ X > THF
PRRERE E 2 B L - REE DB 5N 5, WilIC
B L C. FJE - Stage IV OEIA X, EWE I AHR
ERIZH\T840% (50 &4 H14244) 2, KA
WT846% (52444 %) LRIBETH 5720 D
=T THELVY YIRS A SRR &
ZF 72 BB OB AL, BN I AHRER Tl82.0%
(50 141 4) 2% ThHho 7= DIk L, KAk TilR
731% (524 Hi138%4) LA otze TDOT ENG,
RIREDOM G EZ TRV AEWBR @S A L%
W, RN WEBE DR G E o 7o b O LHESE
ENb, Lzdo T, BAEMERICILHELY

b, TFELV) VI ARHREDHELT LI EEE DS
KT LTz 2 & SR RERR E DR BIFED 17120
BB o TR E Z b b,

T7FHELY VI OEFTH . EHNEI
AR Tl ALT, AST 2% fiti % S #E Al 1 BR o 2.5 %5 DL
by EPES LA ER 1 B v Tl ALT, AST A% %
FEHEAE ERD 30 UL EIZBRA S Tw 22 K
A B VT, 164 (308%) 257 FE LY VBMA
o ALT, AST, ALP, y-GTP W DI H THliik
MO LRAZBZTB Y. IFEEEED IR
13688% & Moz, EHIT, MiskHhHEM LR
30U LR o -BERZLILTHY, TDHHb3%
(75.0%) (SHFPERERE E DAL 2 F8 T W72 (Grade 1:
1%, Grade 2:2%). F72. EINEFKEREIZBIT S
FFERe % ORAF L T2 EIA IEAHTH 45, R
TIEXNRBEHERZ LD ) B, 1564 (288%) THiEE
ZPAELTBY. 209 594 (600%) THHERERE
% (Grade 1: 4 %+ Garde 2: 344, Grade 3:2 %) %32
Wizo BRI TR ST IR T s
X357 FELY Y OGH IFEEREREEOE(L
EHELI-UREZEZ 270 L2LEDYES, Kt
TIINER % 5647 L 2 W BB TONFEE O FEB )T
67.6% THH ., L LAED- 7

TFHELY VIZFICCYPIAL I X BR#EZIT 5
720, HREEO CYP3A4 HEROPHICE ) 7 E
L) Y OIMHEEDS EA- L BWEH OB 20
NBBETNHDH 5, R THIED CYP3A4 K
EIMFH SN TVZEBRIIIATHY, T0HDH
8% (88.9%) ANFHERERE % (Grade 1: 6 %4 Garde 2:
2%) BRI LTW/z, Grade 3I1ZIZE ST HIEF G
Ze o 725, HAREE CYP3A4 FHESE DR pe s
DFBEBER S & LW HEED D 50 —T7. BRSEH]
b bk cofitgk el s 77
LEY Y FTHY, TTLEY Y V2D 0TIE%
<y PEAH LT 2 JUE M ES 3L DS TR e F s 2 5 | &
R L72WRED BETE 2w, ENERRBICE
VF % B 3E 0 RIS DU R S 3 DAIAMZ B L CiEAs
WTH DA, AREICBWT, FHHEZERICELT
X7 FLEY Vb X I—BIIIH T A3HFT
HoTh, HELUFKEZE=5) 7 T50%
WHbH I EIREINT,

AR TIX, Grade 2L ED ALT B ER L7264
(2B L C. DDW-Japan 2004 Z 27 %2 H\WT7 F-E
L) VX B2EYHEIREEICOWCEHi L7z, 2D
KR EWVEREE O REE TR W & BRI S 7z
DF3HTH Y, ZORMIT T oW T
Hotzo — MR VEIFREE L [tk ] & T4
BB B ENS Y, T UL F R
MERE D FEEDOBAZ. FAET ) oz L
TV, L2LBDH, 34D 5, 28137 %€
L) VEMBEL W, 7THELY) Vid, EWHEK
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T ZORBEDVTEELEE LTSI L2 b,
hBEOBTE b HETE WY, LT, 7F
EL Y VI X D IERERE ORI 1ZH 5 Tl
s, gtk & FERAEEO VT O ERE D F
L. BTREAERE 2338 B L 72 TRk B W 157 2 B
T HUTENRH L, F 72, Grade 2 UL oA RE
EDFEH D B VITEALDHER I ND T TOHHOH
Jefiiix85 H (7324 H) THo72Z &R, £3DIE
BIE O X 51255 H HICHHEREREED MRS 2
BELWZ RS, THELY YEBESEE?S
DOHHEREE=5 ) Y BB TH AL I EHIRE I
725

RFEORA L LT, TTRBEHENLRAET
HoleZ ENFTFONL, IHRHERTEDIEH L 72K
\Z DLST IZARE SN L BIER 7 LV F — k3 5 M
BKRFEMTDH > 72720, BITEHFSBRT 05 e X
WHECTH o720 Tz, BEICIEMRA % Ei L T
7z, NFRERERR E O IFAE 2 S H 2D W TIdsF
ETELRNP o ROT, HiRORETH Y., 5
BIEDB VN BT oD, AREIZEEY
BOSLEER . DR R B S BOHKN T AL L
T b, SSEHRT 2D B L 72D DL AT %2 17
IRE L EZ DD, EOEP L RN L HERT
HIENTELDPole T2, BEERINTORHE
BEEEORBIROLEIZBVWTYH, AEAIIEDS
Neholzdb oo, CYP3A4 FHESRZHH L Tz
BETRBEISEVWHEINICH 72200, 58D
FEGIE R SR L. I & BB CIRGE L T
VN H 5,

KRB IBRA M XD 20, HEEMRE®RICE
HZEIFTETVRWVA, HBBRIZBITFATFELY
MEHBE OB E 0SSR, RER O R
KB LB L TEWI EDRHLNE ol F70.
Grade 1 L L O HERERE E DM D 5 WITEAL A
RSN LETToOMMoOPIfEIXI4 H (7-32 H).
Grade 2 DL . Cld, W o385 H (7324 H) T
Holze ZOIO, FHGHENLAR L 4
. 1EBEOEEEREDOFEBILE NS,

FEtER
RS & RIS 2
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A Case of Recurrent Gastric Cancer In
Which Patient Education by a Pharmacist
IS

Helped Recover from Myasthenia Gra
Induced by Nivolumab

Toshihiro Kobayashi' ', Ayako Tsuboya?® 2, Takashi Ogura® ®, Kensuke Shinohara® 7, Yuka Ito'

Abstract

The impact of severe immune-related adverse events on the effectiveness of immune checkpoint inhibitor treatment is
unclear. We report the case of a patient with recurrent gastric cancer who developed myasthenia gravis after nivolumab
treatment and maintained a good quality of life owing to the sustained antitumor effect after treatment discontinuation.
An 82-year-old man received nivolumab as a third-line treatment for recurrent gastric cancer. Fourteen days after the
second dose, he noticed drooping eyelids, double vision, and muscle weakness. The patient complained of weakness in
the extremities. Steroid pulse therapy was initiated as an early intervention for myasthenia gravis. Post-steroid therapy
was discontinued, and immunoglobulin therapy was administered with careful follow-up. The symptoms of myasthenia
gravis were in remission six months after the onset. Nivolumab was discontinued after two treatment cycles, but the
target lesions and disseminated peritoneal lesions were reduced by approximately 50%, abdominal pain resolved,
and quality of life was well maintained. The patient died of gastric cancer 18 months after nivolumab treatment
was initiated. In conclusion, for serious immune-related adverse events, such as myasthenia gravis, patient education
by pharmacists may encourage early consultation after the onset of symptoms and contribute to the prevention of
subsequent complications.
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Introduction

Immune-related adverse events (irAEs) induced by
immune checkpoint inhibitors (ICIs) have been reported
to correlate with their efficacy in several malignancies."”
In contrast to conventional cytotoxic anticancer agents,
sustained antitumor effects have been observed even
after the administration of ICIs is discontinued."”™ It is
unclear how the timing and severity of irAE onset affect
the efficacy of ICIs. In particular, myasthenia gravis,
one of the most severe irAEs, has a high mortality
rate, develops early in treatment, and is not known to
correlate with the efficacy of ICI. We report the case of
a patient with recurrent gastric cancer who developed
myasthenia gravis after two cycles of nivolumab. In
this patient, education by a pharmacist encouraged
early consultation after the onset of symptoms and
contributed to the prevention of subsequent severe
disease. Furthermore, the patient could maintain a good
quality of life with sustained antitumor effects after
treatment discontinuation.

Case report

The patient was an 82-year-old man with a history
of hypertension and benign prostatic hyperplasia that
was well managed by a local physician. The patient
had no history of autoimmune disease. The patient
was diagnosed with early gastric cancer and underwent
endoscopic submucosal dissection. Written informed
consent was obtained from the patient.

The pathological diagnosis was moderately
differentiated tubular adenocarcinoma. The depth of

invasion from the muscularis mucosa was 200 um,
with invasion into the submucosal layer. Three years
and ten months after endoscopic treatment, routine
follow-up computed tomography (CT) showed liver
metastases and peritoneal dissemination. The patient
underwent endoscopic ultrasound-guided fine-needle
aspiration for a peritoneal dissemination nodule and
was diagnosed with recurrent gastric cancer based on
the histopathological diagnosis of adenocarcinoma.
HER2 status was negative, and chemotherapy was
initiated. The patient received seven courses of S-1 plus
oxaliplatin as first-line treatment, but was discontinued
because of the progression of peritoneal dissemination.
Ten courses of nab-paclitaxel plus ramucirumab were
administered as second-line treatment; however, the
nodules associated with peritoneal dissemination
worsened (Figure 1a), and the patient experienced
abdominal pain. Nivolumab (240 mg, every 2 weeks) was
started as a third-line treatment, although the patient
had residual CTCAE (Common Terminology Criteria for
Adverse Events) Grade 2 peripheral sensory neuropathy
because of previous therapy. Before starting nivolumab,
the pharmacist explained the specific initial symptoms
of irAE to the patient and his family (son who lived
with the patient), and instructed them to contact the
hospital to discuss a visit if symptoms appeared.
The son was cooperative in managing the patient’s
medication. At the second administration of nivolumab,
the pharmacist reviewed the blood test results and side
effect symptoms, and again instructed the patient and
his family on what to do in the event of an irAE. The
pharmacist also provided information on chemotherapy
history and adverse events to the primary pharmacy and
collaborated with the primary pharmacy pharmacist in
the management of the patient’s pharmacotherapy.

Fig. 1 Images of computed tomography
(a) Nonenhanced computed tomography image showing an enlarged nodule of
peritoneal dissemination (red arrow). (b) Approximately six months after the last
dose of nivolumab, a nonenhanced computed tomography showed no regrowth of
peritoneal dissemination nodules (red arrow).
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The third dose was scheduled 21 days after the second
dose because of the public holiday. Fourteen days
after the second dose (29 days after the first dose), the
patient had difficulty opening the eyelids and transient
diplopia. Symptoms persisted the next day but did not
affect the patient’s daily life. The symptoms persisted
the following morning, and the patient presented to the
emergency department. Physical examination revealed
lower-limb muscle weakness.

The patient was referred to a neurologist and
admitted to our hospital with suspected nivolumab-
induced myasthenia gravis with CTCAE Grade 2
symptoms. Blood tests revealed an elevated creatine
kinase (CK) level of 1,180 U/L, creatine kinase-MB (CK-
MB) level of 36 U/L, and myoglobin level of 2,501 ng/
mL. Electrocardiography and echocardiography revealed
no signs suggestive of myocarditis. A CT scan showed
no findings suggestive of thymoma. Anti-acetylcholine
receptor (AChR) and anti-muscle-specific kinase (MuSK)
antibodies associated with myasthenia gravis and anti-
aminoacyl-tRNA synthetase antibodies associated with
myositis were negative. The result of the edrophonium
test was positive. Although AChR and MuSK antibodies
were negative, and there was a lack of symptomatic
improvement with cholinesterase inhibitors (distigmine,

pyridostigmine), we diagnosed myasthenia gravis with
myositis induced by nivolumab based on the following
three points: (1) a positive edrophonium test, (2) no other
suspected disease, and (3) clinical symptoms such as
droopy eyelids and muscle weakness in the extremities.
On day 4 after admission, a single dose of 500 mg
methylprednisolone was administered because
myasthenic symptoms sometimes get worse temporarily
when steroid treatment is initiated. This was followed by
steroid pulse therapy (methylprednisolone 1 g/day for 3
days), starting on day 6. CK levels improved rapidly, but
ptosis remained severe. After that, 0.5 mg/kg/day of oral
prednisolone was administered, based on the American
Society of Clinical Oncology guidelines.'” The treatment
guidelines for classical myasthenia gravis recommend
an early fast-acting treatment strategy.” We aimed to
achieve early improvement and reduce oral steroids by
proactively administering steroid pulse therapy at the
initial stage of treatment. Subsequent steroids should
be kept to a small amount combined with calcineurin
inhibitors. In this case, the patient was negative for
various antibodies, and ICI-induced myasthenia gravis
was suspected; therefore, immunosuppressants were not
used concomitantly. On the 10th day after admission,
the CK and myoglobin levels improved to 241 U/L and
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1,171 ng/mL, respectively. Although diplopia improved,
ptosis and muscle weakness in the limbs persisted.
Because the patient developed abdominal pain, the
cholinesterase inhibitor was changed from distigmine to
60 mg pyridostigmine and gradually increased. On the
17th day, the CK value was 1,352 U/L, and the myoglobin
value was 4,791 ng/mL, showing a tendency to worsen.
The patient had no worsening ptosis or limb weakness,
and no new symptoms developed. However, 27 days
after the initial admission, he developed worsening limb
muscle weakness equivalent to the Myasthenia Gravis
Foundation of America (MGFA) Class IlIb, CTCAE
Grade 3 symptoms of bulbar paralysis, and the CK
value increased slightly from 577 to 616 U/L. Based
on these guidelines,'® 400 mg/kg/day of intravenous
immunoglobulin was immediately administered daily
for five days, and prednisolone and cholinesterase
inhibitors (pyridostigmine), which were ineffective, were
discontinued (Figure 2). The patient’s eyelid drooping
persisted, but the symptoms of dysphagia and muscle
weakness in the lower limbs improved. Therefore, he
was discharged from the hospital and followed closely
in the outpatient setting, and nivolumab was not
restarted for recurrent gastric cancer, nor were other
antineoplastic agents initiated. The residual symptoms
of myasthenia gravis, such as ptosis and limb weakness,
were in remission six months after the onset of irAEs.

Approximately six months after the last dose of
nivolumab, CT evaluation of the tumor lesions showed
the appearance of a 1 cm-sized liver metastasis;
however, the peritoneal disseminated nodule remained
reduced, and the patient was asymptomatic (Figure 1b).
The patient continued to attend outpatient clinics but
died 18 months after starting nivolumab owing to the
progression of the underlying disease.

Discussion

We encountered a case of recurrent gastric cancer
in which nivolumab was discontinued because of the
onset of myasthenia gravis. Although the patient
showed resistance to steroid treatment, he recovered
with immunoglobulin treatment and maintained a good
quality of life owing to the sustained antitumor effect.

Nivolumab is an ICI targeting programmed death
ligand 1 (PD-1) and is a human IgG4 monoclonal
antibody against human PD-1. It is currently indicated
for many cancers and has shown efficacy in gastric
cancer as a first-line treatment in combination with
chemotherapy and as a second-line or subsequent
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monotherapy.'® With the expansion of nivolumab
indications, irAEs are expected to increase, and their
management will become more critical. The occurrence
of irAEs correlates with the treatment efficacy in
various malignancies.” ® However, the impact of
severity, timing of onset, and management of irAEs
on treatment efficacy remains unclear.® Among irAEs,
myasthenia gravis is rare, with an incidence of 0.12%
to 0.2% after treatment with anti-PD-1 inhibitors.” The
mortality rate after the onset of myasthenia gravis is
high (23.8% to 30.4%).** Huang et al. reported that
the rates of myocarditis and myositis in ICI-induced
myasthenia gravis were 23.4% and 48.9%, respectively,
and in patients who died from myasthenia gravis, the
rates were 42.9% and 57.1%.”" Therefore, the diagnosis
of myocarditis and myositis is essential.

Classical myasthenia gravis is often accompanied
by thymic abnormalities, and it has been reported
that 23% of patients who undergo thymoma resection
developed myasthenia gravis.* The hyperplastic
thymus is often accompanied by myasthenia gravis.””
It is necessary to evaluate the presence or absence of
thymic abnormalities, as this will affect the decision
regarding the treatment strategy for myasthenia
gravis. Huang et al. reported that ICI-induced
myasthenia is not relevant to thymoma,”” and no thymic
abnormalities were noted in this case. Although the
onset of most irAEs ranges from 1 to 16 weeks after
ICI administration, ICI-induced myasthenia gravis often
occurs within four weeks.” * Safa et al. reported that
the proportion of patients with MGFA classification IV/
V among those who developed myasthenia gravis was
51%, and the median time to severe disease was seven
days (1-60 days).”” This patient developed myasthenia
gravis within four weeks of ICI administration, which
i1s consistent with previous reports on the time of
onset.”

Myasthenia gravis may develop early after the
first ICI dose, as in this case. In addition, although
myasthenia gravis occurs less frequently, there are many
cases of severe disease after its onset, and the number
of days required for severe disease to develop is short.
Nivolumab is usually administered at 2- or 4-week
intervals. Therefore, disease onset may occur before
the second course is received.” It is essential to prevent
the severity of myasthenia gravis by contributing to
early detection and therapeutic intervention through
collaboration between hospitals and community
pharmacies. Early detection of myasthenia gravis
can be achieved by not overlooking subjective
symptoms such as double vision, drooping eyelids,



and weakness, as well as subtle symptoms such as
slurred pronunciation, tendency to fall, and difficulty in
walking. In this case, the hospital pharmacist instructed
the patient to be aware of subjective symptoms from
the early stages of ICI administration. The patient
recognized the symptoms of myasthenia gravis and
visited the emergency department. Pharmacists should
instruct patients on the specific symptoms of irAEs
and recommend that patients visit the hospital if they
have any of these symptoms. Providing information
from community pharmacies to hospitals would also
contribute to early detection of irAEs and therapeutic
interventions.

After the initiation of steroid therapy for myasthenia
gravis, the patient experienced a temporary exacerbation
of symptoms. Subsequently, the patient’s condition
improved with intravenous immunoglobulin therapy,
and MGFA classification 1V/V was not achieved. In
the early onset of myasthenia gravis, immunoglobulin
therapy may have prevented severe disease when steroid
therapy was ineffective. Early recognition and prompt
therapeutic intervention are essential for preventing
irAEs. We conclude that this is a valuable case of
improvement in the symptoms of myasthenia gravis and
that the myasthenia gravis associated with nivolumab
was reversible.

The American Society of Clinical Oncology guidelines
recommend permanent discontinuation of ICIs in
patients with grade =3 myasthenia gravis.'® In the
present case, the patient developed irAEs early during
treatment, and nivolumab had to be discontinued;
however, the antitumor effect was maintained, and
long-term survival was achieved. It is unclear whether
severe irAEs, such as myasthenia gravis, correlate
with efficacy, owing to the high mortality rate and
need for high-intensity immunosuppressive drugs.”®*?
Several studies have reported antitumor efficacy after
discontinuation of ICI treatment in patients with
melanoma and gastric cancer.”” ' This patient
developed grade 3 myasthenia gravis, but the symptoms
were in remission approximately six months after
onset due to appropriate therapeutic intervention. After
nivolumab discontinuation, the peritoneal metastatic
lesion causing abdominal pain remained reduced in
size, contributing to the maintenance of the patient’
s subsequent quality of life. Sato et al. reported that
a patient with recurrent gastric cancer developed
nivolumab-induced myasthenia gravis with myocarditis,
and the peritoneal disseminated lesions remained
reduced even after treatment discontinuation. Although
the shrinkage of the peritoneal disseminated lesions is

consistent with that reported by Sato et al.,* this patient
showed an increase in liver metastases. In patients with
gastric cancer treated with nivolumab, hyperprogressive
disease is often associated with liver metastasis.” This
association suggests there are differences in the immune
response between organs; however, this is an issue that
should be investigated in the future.

One limitation of this case report is that nivolumab
was administered as a third-line treatment. Although
this case benefited the patient by maintaining their
quality of life after the onset of irAEs, nivolumab is
currently used as a first-line treatment for gastric cancer,
and the early onset of irAEs with nivolumab may
preclude other treatment options.

In conclusion, as in the present case, management
after the onset of irAEs is more critical in gastric cancer
and melanoma, as the antitumor effect may persist even
after treatment discontinuation owing to irAEs.
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[POINT]
- 75 A BA S IMUASHE O 481 % FR 4 5

- DSABHEIR MR ZERIED ) A 7 NF %2 B 5,
NA F<—H— 2T 5,
- 75 A B LR I ZE AR E D R HE 1 7 b it % FR 4 5

- 3 A B RIR AR FEARRE | 2 0 B T AL -

[FUHIC

VAR, BRI AEIEY; LT A—HT, £
& & HITAAEFER LM B E (cancer therapy-
related cardiovascular toxicity: CTR-CVT) 7% [i] ## &
HoTETBY., FEIFH - BABGIS 2179 2 &8
BUB DL 725> T B Y, CTRCVT 3. A A
P8 B UL VB ERR 92 (cancer therapeutics-related cardiac
dysfunction: CTRCD) %% U, I+ 5%, OEK
FE - AR BRI - QT RER 22 &), PO
B MfegERiE, OiRE L. kb5,

Z O W T, A B E IR E (cancer-associated
thrombosis: CAT) 1%, 2SAHNA N—=1ZBIF 5 EHE
BIERDO—>TH 5o KT, A% A B IR AR
€ ¥ JE (cancer associated venous thromboembolism:
CAVT) & CAT Tl b HHEN R . T DHH - EHH
EBAERT AT A Y MIZBWTHIERICERETH
5T lhs, TECAT DAY ) —= v 7 RiE# )
EANEH SNTw5b, BUfE, A TIE H AR
KR ED S [ ZERE B K OGS HEIR AR AE O
W . FHICET A A NI 4 >~ (2017 4FEK
ATHO 1. HARERIRIER: 72 & H ARSI ER 772
5 [Onco-cardiology 7' 4 K5 4 > | 23547 S >,
F 72 EAMIC BV TR R R I 55 2% 2% (American
Society of Clinical Oncology: ASCO) = Wk M Lo 7
4% (European Society of Cardiology: ESC) % 2> & 3

CAVT IZHS B4 A FI 4 VAT 8T 5B ™Y,

PEzEF 2. AT CAVT @S, YV AZA
TV RAZREHIUEA a7, AR L EHFIZOWT
T %o

HYARSEIMEAE

CAT 1%, ¥ &R & IR i #2 9E (deep vein thrombosis:
DVT) RHliliAeZERIE (pulmonary embolism: PE) (24X,
FEN 5 EHIRIMAS ZERIE (venous thromboembolism:
VTE) 7213 C7% . B ES LML, K BIIREE
B E o RiiAeZERE (arterial thromboembolism:
ATE). MIR=2 & BNEHIR, K—F2A2T7—FT N
MBS Lo 23 F S i fomke, S 512
JE A T P A P O IR %% (nonbacterial thrombotic
endocarditis: NBTE) . # i % IfiL 45 PN % [ he 1 #F
(disseminated intravascular coagulation syndrome:
DIC) 7%= LWL & e, SABEITIIET 5 ke
FEDKHTH 2,

RABEIZBWT VTE IE AR ABE D 10-20%
ICBO SN, DVT 2 b £\, CAVT DFHE ) A
TIZIENABEFE D165 5L S, A FEYHR DL
EZIT TP ABEE CTIERERIZATHEE T2
HoHH"Y, 720 VIE 2 BEF L2 A BE O
D VIE BIEIENABHZ L I L T3-7 /5 <

RIERIRT: EBHHE LM
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LB EDPRESNTWEY, BHOF—¥ Tt
VTE Z53E L 72 BEH D ) 5 4-10% 25, K240
FOBBIEHIRTRICSA LB S Tns Y,

WA EMRTEII R LZERERELTEBY. 25AH
b - BT ARSI O FES TR e 2 Rz L
TWAEEZLNTWAS, DAL EERE R %2 X 72
FELRERIE, 1) HHENT (tissue factor: TF) FEA:. 2)
VATFA 7T T —XEA, 3) AF VA, 4) K
&% MLE T C Met oncogene 2SiE IN5Z LI2L 5T
T A = A IEHALIHIA T (plasminogen activator
inhibitor: PAT)-1 R ¥ 7 @ ¥ ¥ 7+ —+ (COX)-2 D
EREZ HNTHEY, 20k R, 2
ADSFEN S B HMER T2 & B EERE A A — F oAk
WA BIER - M/ - 14 PRz R 7 &S B i
U728 BB A = ALK DRSNS,

T2, BFEZOHEREENM LT L2EF0O—D
E LT, A (BSAE - 5 FEGHRER L) ©
HIEH & LT ERIENSFEITONDE Z D,
CAVT ORIEY A7 3B L TEB L LEDXD 5,

HABEFFIRIAEEAED Y A I EF

CAVT OFSIEIZ A B . DA, 2%
AR 12 ME LA ARG o TRIET A, 2
LDV AT 2AT LHBARETIE, VIE DI
FEBPEAERRESE=Z YV =352 L, BIERITITH
R PR L 2 BIAT 5 2 LR S h B Y,
FLICRENRY A7 WTF2RTY,

1. BEEERTF

FREDO DB ABE TIE IS VIE D) A7 235
WEEXNTWE Y F 7o BEEREYYER &
BB L VA2 WT L %5, KEOaKR— MFZE
CBWT, &I, EYYE, MiRE, BREL L2 S
B9 5 AR A BE T VTE ORIERD 14-1.8 155
B EHESNTVSY, SHRBKTZ2ECX
5 BFEOIFBRALT B L CMBRFEREED 5 5 A3 A
FIZBWTH VIEY A7 AL 5 52%, AHIC
XHEWHFEHEINTEBY., 7Y TRAME X,
TIVARANETIZY A7 BEmnk sha®,

2. DARERTF

VTE OFIERB L OFIEY A 7 OBREIX. FH5E
WADEMIZE ) 8FEFTH S, VIE DIFER
R, E L B, BE. BN. B DPRE AR
LT DDVAOEE. MY A7 DSFEW T L sHh
ENTWB 2P, Cancer-VTE Registry (25 8k S 7z
HARANDSAEH (9735 1) Tld. VTE O A HEZFILIHE
A (85%). HAA 69%). KEEHA (64%) @
N A o722 720 HADMBEEER (stage) d
MAY A 7122 L, Stage I/IB @ VTE A %% %K 1%
25% (95%Cl: 1.7-3.6) T& % 7%, Stage IV Tl 11.2%
(95%CL: 9.9-125) \ZBINT 5 L HEE SR TV B P,
VTE V) A 7 1%, 23AZW%3 » HHT50 5L R
WML, 2o, ) A2 354 1283 505 E15
FIZO72 D IIEDVABEEF L) mIRED R & 8
ncwnz?,

x1 HDABERFIRMAREIREDY IR F

Sl
RESTE
ded
SEENMEDIRT
BEEER T

AB

BIRE / BREOEEBERE (HEES0)
BHE (B, BUBER. KB OFE. BIiRMmALE)
FPARIMASZRASAE DELAE

Performance status OIK T

EENEN A

\E/— N
AEERT |

natE (B, FRiE. 8. BBt WARL B, U UE.
MRBEES. BiE. HEEES)

Fita
N AFDEDE

NAEERBERF |MEHERER
RREROE
NILEZEE

JOFA >+ F—CRER

RLEERADT—F )L, REHFT—FIL

(Streiff MB, et al.: J Natl Compr Canc Netw 2021; 19(10): 1181-1201.&Z% (C{ERk)

BHARRESREFSIE Vol.38 15



3. DABERERTF

DWAGEHICHD B EE (ABEZR L), HHE 3
Hlz &bt A7 W+ Th b, ABEHIZIZEE
DIFBERIMET 52 &, S F & F R ALE R B
BEBINDZ LR ED) A7 DI O %25
LIS TWEEY ) RFEMRHLEIR Y 7 —
Ty ARIMLER F 72 13 MR I 72 & O RLE D )
27 HFE BBV, S HITHBEE (DAY
B RIVE VR M B AR B ESE, 002 BN SR
(immunomodulatory drugs: IMiDs), LV A 0K T
F B &) X, OIEEE R M R R e
EIZXDMBIEZFIER T EDL L. BAWR
% BY S 1fil #2 iE (cancer therapy-associated thrombosis:
CTAT) & LTHEH SR TWE 2,

I %5 P9 Bz B4 %l ] ¥ (vascular endothelial growth
factor: VEGF) FHE381x, VEGF ¥ 7"+ vz i3 %
CEIZXYPiEERIRERE L, £ OREELE D
HERICHW LN TWSD, FFIC VIE FREM LI, X
WY AT, Ny F¥=7T10% U ETHY, 7
FF=T, ARFIFT, XUNRZT, AT
Z7E110% TH D EBRHREESNTHDEY,
7o ZBERMEEMEICHT AL FY FI R4 Fv
A RREDIMIDs & FFH 25V v OB H#EDLD
VIEOY A7 %#F L EHD I eV shTn
%%, VIE SIEHIEIZ. LY FI FT10% Pk,
AU FIPF, BY AL B, AVT AV IT,
IOV A7 TI-10% THH, A7V I7id
01-1% TH B I EHRENRTVEY, &2, 7
T FFEHP R4 2 ) AR F— X 46 FLE
Y Ty 2 KA Y MEERY 4 LY VIE
VA7 HNFTHBWREEAVRIBE N T WS,

Mg A IFHEmA 7

WAL T ABE O VTE 565 A 7 & Rt d
% )iz LT, Khorana 2 2 7 M)A HWH R T
W%, Khorana A I 7 X, 25 ASEW P EFENtRE O
CAVT BIETFHMI A a7 & LTHIEEI ., BADER
oy DSASEMR R oMM EL NEZ T Sl
HYA ST O HIMEREL. body mass index (BMI)
D5 EA TR SN (£2)%,

Akasaka-Kihara 513 H AR A A BHDERIK T — %
ZHWT, Z® Khorana A 27 D40 MEE 24T
W, Y A7 8 (R 70) TlE VTE BIEFE17%.
SFEVAZHE (AT T71-2) TIE73%. &Y A7 H#
(Aa7=3) TIx11.0% &, Khorana A I 7 HAA
BABBIZBW T —E0 Ttz Rt
HAELTWEY, LA L. Khorana A 2 7 1% BMI fi
35 kg/m® EHRIEDIRIEAS H AR NIHE L T ARnZ &3
RIRENTVWEY, 29 vo7zhi T, Shoji HI1FHA
ANDBAEZIZBIT S VIE P& LT, BMIfi=
2B kgm’ # 1 5., BdHHVIFHTIESZ 2 5. D-dimer
=147 ugmL 22 5 & L. M L35 & CAVT Y
A7 DI TEL T EEZWELTWDT, 72,
Khorana A 2 712 D-dimer & P-2L 7 F D 2IHH %
Iz 7z Vienna A2 7%, KV A7 BHLEH) A7 H
HO LY EfEREIMLCAE R E ShTwag o9,

ZDIEHITH. SVEPE BEIIBIF 530 HIETY
Z 7 % ¥ 9 % Pulmonary Embolism Severity Index
(PESD 2 a7, HRABEKICHIT S VIE ¥
A Y % FMT 5 Ottawa A7V, 251k Bl |25t
35 IMPEDE VTE 2 27X SAVED 227, A5
BCARLZEEHEZ SR E L2 IMPROVE 227 X
Padua A 27 7 EAMRIB SN T B HAY, HEDH
TCOMERICH 29 2B MBI . S Tw i,

K2 DAEYEEZREITDHAEBED VIERETARAI7

Khorana U X 577 (KRS) Point
BR=URD 8-’ 2
HADEI =12 B - U>)CE - tRARL ]
FERY - ¥EE
M/IVRER (DY ASEADREERT) Z 350,000 /pL 1
NEJOE>E <10 g/dL 1
FZ@EITYURORIF > EEIDER
BmBkEx (DS AFEYEERD) > 11,000 /uL 1
Body mass index (BMI) = 35 kg/m? 1
Vienna U X T5HfiR177 (VRS) , addition of Point
D-dimer = 1.44 pg/mL 1
oA P-selectin = 53.1 mg/mL 1
[VTEFER]

5mBLE 1 35.0%. 4 :20.3%. 3= : 10.3%.

253 : 3.5%. 182 :4.4%. 0= : 1.0%

(Khorana AA, et al: Blood. 2008; 111(10): 4902-4907. &% (Z{ERk)
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wE - I\ AF~Y—H—

1. TFEE#RT O—

TR 2 — 3R R THEDIEH L. Xy F
P A FTHMEIHEITTE 570, DVT Z# o8
—BIPRAETH 5o THE DVT TILERE - KRR
EBHITIFEFITE VD, BRNEIROZ WL T
HY, HEECTHELEZHEHT 5, L2rL, TR
DVT O#ZWeeld 5 CTld e <. SERR VIE ) A 7
DEWEEIZIE D-dimer REZ A G HLET, X7
V==V 7RI EI NS, BRINOIEE &
(European Society of Cardiology: ESC) #'4 K54 »¥
K2 KN B R JiE 55 2 2% (European Society for Medical
Oncology: ESMO) ' ' 4 ¥ 5 4 » T3, VTE A%
DNBEGEIIN, < —h— X ) W{FRAE 2L
TW5 05, HIE CILIMARTE R O EE DA AR 25 A
BEFOERZEIZLINV TSI THH I LT
Zn WA F = =% MATZHI Y AT 5 OREEED
VETHDHELTWD,

2. HERBRINAAT—H—

M DOFREE L LTI S 114 D-dimer (&, I
FER L~ — A — & LTHISG N TV 525, IEMEIZIEI
TRt O Mk i OFLEE Z 57l L TW 2 A& TdH
%o 72, D-dimer ZHRPRIELR ETD LAT S
7280, D-dimer F5-25 VTE IZFR S 2\ B B AL
YWCTd %o D-dimer 2 IEH THIUL, {HEIED VIE
BHEETEAZEHMS VIE BB~ —A—& L
THERI NG,

MR EAEZ Kd 5~——L LTiE, 7
faYEryT7I 7 Ay M+2 (F1+42). WHEET 4
7Y vE—HAEK (SFMC), by E YT VT
ba YUY AR (TAT) ZEDMbATWEY,
F142 38405 % B TLAE D RIS, SFMC 3% L7 1
7Y 2 Th B IMARTER OB ORREE W3 %< —
A—THHY, MRBKBEZEERL TS, X
7o TATIZ barE V2 Mg 5 ——¢&
LTSNS, KEIME Y% (American Society
of Hematology: ASH) R & KB EVA LY ¥ — % v
b 7 — 2 (National Comprehensive Cancer Network:
NCCN) #'4 F5 4 > ¢, D-dimer % P-t 1 27 F
YR EDNAF == VTE 2B 572D
X—=A—, G DRLTEBEICOVWTHEFERL TS,

D ABHEFFIRIIEIATAED NV RI X/ |~

WAL BRI EN, VBABRANT T V=% REd
HEIIZMARTERED Y A 27 ZJE@RL L. YA EHRER
D EIRRPLIERAIGHE O MRIE TR 2 5N E= %

VTR AN TA. CAVT IS AR T AV |
iE 1R LzZREn oI H (Thromboembolic
risk, Bleeding risk, Drug-drug Interactions, Patient
preferences: TBIP) IZDWCEHliL, BEHET LD A
7 %@L L CMARRESHE 2 Tl - AHS3 5%, i
HYAFED I IIPUEE SR & B A B 2 s 9 38
b, BAREITB D MR 2 EFICH
HadHoIZLTwb, 20720, H4DEZIT LI
M) 227, W) A7, EWEMHEEEHR. BEo
WES Uil 7 70— F L %2 5,

Vi=r;= S ]

1. D ARERFIRIMEEIEIERIEZ D/AE

CAVT O {5 #13 Mie SR AL R HE BE - IR MR 1
X DI N BB A I PUEE E L
DREHEIZFER I N B RIFTIE RSB AN »
(unfractionated heparin: UFH). 7 #+ ¥ ¥ /81 X 7
Ay TIVT 7)Yk ERGEERREO L TH o
7ohS ATAE. VR BURE T PUsE E 3 (direct oral
anticoagulant: DOAC) D& HHIZ X ) = FF ¥ 3,
YN—aFHoNy, TEFHENUPEHEINLZ L
D% o2, BEOWZE TR, DVT 2405
5 HARANDABEDI35%. PEZEIHT HHBAR
B D 34.6% 2BV T DOAC D DI L LT
RENTWBEY, F72, Wk CEHERMICHEH SR T
W A5 T8 ¥ (low molecular weight heparin:
LMWH) (&, &I TIERBREHNTH 5,

CAVT (X} 3 % Pt [ 97 i > A 26 A He Bl Bk
(randomized controlled trial: RCT) (21X, = FF 4
> @ Hokusai-VTE cancer trial. V) 78— & F N ¥
@ Select-D trial 8 & OF CASTA-DIVA trial. 7 ¥ ¥
H N2 @ Adam VTE trial 3 & O Caravaggio trial 7
EDH B A, TXTORCT 2 DOAC & LMWH @
WigsEn 720, 260 RCT 12 H AR MNETEGFH S
NTBLHT, RAICL AT =T E o T
B0 L L, THSDRCT O X 4 M O 5
A5, DOAC 25 LMWH X Y VTE % % ¥l § %
LA S 9, ASCO. NCCN. [ B I A 1 i %2 2%
(International Society on Thrombosis and Haemostasis:
ISTH). K [ g &8 #& & 4 2 (American College of
Clinical Pharmacy: ACCP) 7 L DN D # 4 K54
YTl VIE 2 L TV A 2BABEFIZIE, B
BIRIE B X VR # I LMWH X ) § DOAC 5 %
Class] THEFEL TV 5%,

I D Onco-cardiology 74 K54 » % Tid, 28
AEYH A PR IR I A SEARE & F89E L 72 I
PUBEEIREIHERE S N B A ? | & v 9 DOAC #3512
Bg-9-% Clinical Question (2%} LT, [ ASA S
VZHIE L 72 BRIR MR ZEARAE L 203 % DLt ek 2 47
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p——  Thromboembolic risk

[MAZERARAE Y RO DFHl
- BERERT
- B ABERF
- JREEER T

METAES LT
) RO DEHE ]
(Class 1)

A

Bleeding risk

Hin Y XD D5

- MV/IVRIRAMIE

- B PRETERR N AL HEERHTREITEIHLLESE
- BREFTCISEITRDEEAYRZE

- BRI E FZ (FEREDA I

- BAEBHEEET (eGFR <30 mL/min/1.73 m2)

EYRIEE/FROHE (PIREE. CYP3A)

Drug-drug Interactions | - #i0'ASE
- NAZRFEDE
Patient preferences | BEHLEDHH

HUBEEIRER U

-

v

| s EmU RS |

o

LMWH (Class I)

| €=={ DOACEDLMWHAERIREA |
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