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Annual trends of mycoses in Japan
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‘ Opportunistic infection ‘

Immunosupressant
Steroid
Anticancer agent

Changes in the rate of mycoses among total autopsy cases
Ref) Kume H et al., Med Mycol J 52,117-27 (2011)

Asperqillus spp.

. fumigatus
. niger

. flavus

. oryzae

. hidulans
terreus

invasive aspergillosis

>>>>>>

[7V—-ILRMEEE]

[ﬁu:ff—»]

#OHF, FHESHY
FrHSeEDRES:, MPEEDHER
BEEREE : Aspergi//us &
Candida &, Cryptococcus [&

Z)afry—I, 4 +ZaFJ—IL
#BOF, EFHFHY

NAFTTRASE) T4 - BB THEAS L
EYEREE : Candida |&, Cryptococcus &

()T J—ILFR)

2aFV—IL (2HEI-ILR)

Case-fatality rates for patients with aspergillosis

.....l"....

‘ Opportunistic infection ‘

Immunosupressant
Steroid
Anticancer agent

100 7
X
g 80 1
- '] o
2 60 A
S
& 40
@
0 . . .

Leukemia  Bone marrow Kidney Lung and
/lymphoma  transplant transplant  heart or lung
transplant

Ref ) Swu-Jane Lin., et al., Clinical Infectious Diseases., 32, 358-366 (2001)

FAEMEREDFH LGS

[RUIVRERE]

TLRT) B

SEHTE

YRV —LEFEIC LY EERE, BRBTHERL
BHBEDHERR

BEMEEE : Asperg///us &

Candida &, Cryptococcus [&
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(REMEREISTT DFIHESDRET] | | asperginus 5%

~, = . — E T
[#"V/T{/%?RE%] BT - l:] Candida %% or
REREOBE Aspergillus %t 5%
HY L
=RFW | —RFW
- - A+5aFT—1L
(2HITTUFY, AARTFUEY | HAKT7L Y Y L
Sho7o¥Y
: RYyary—i /;—\ =
,Ig‘fﬁu A _ . . ) o L-7L\7k7_"J:/>B ﬂ:#ﬁ/f
B-1,3-glucan& BB R £ HEMICEE, B2MABL [FankE| [B%6E]
BHEE - THREE TRV BERE 7 e R IR (<500/ L) D
BMEEE : Aspergi//us B, Candida & HARAS7~ 10 BRI L
BB R BilE% % &Y HL
(W BRiR A E) ((S_VHD%EM
| ATRAEES) | [(porary—n | [REIELTAE
FZLaFI—IL | AbFaFI—
ArSaFI—I | | 4rSaFY—L (hfsi’e’g’{/usf‘]‘%)
Ruary—i || Kyary—i 2?77;”?;

REMEBREDOZE ARSI AF5122014

FEMEREICHT HiaE]

: AR RS DA A~ B RSGLT
(RERRAERI— EACHLT. HREROR ST S
SRR

FEMEREICHT SiaR]

| FE B ST P ERF A E : N (febrile neotropenia) |

DEF R EREAN500/ L3R . F1=1£1000/uLsk i TA8BE R LU
500/uLEKiFEIZH AT HEFRISNDIREET,

MHhD.

QM E:B37.5°CLL L (ORERR38°CLLE)DHEEALT-15E

GEAEERGONCHL . BEEEEE
#RIETHREF R (IlFE(+). B-D-glucan(+).
halo signZF D EHEFTR) N EF5Nz5EIC
FHESNIEREFZMICHEREDERS
Eﬁﬁﬁé‘?‘éiﬁﬁﬁﬁﬂﬁ

_REAR

RS- EBM A 5.8~14.6%
ffiAtA :3.7~28%
LA A:2~34%
B /\[E:18~48%

(M EE BB EDERI D,
BN EE R LB SN AL T

EREORSERMINT SakiE

_BEAR

(REMEREICKT 58%]
[FEEERHT 5 R RBERGIEDN
[

NEREFHEL
(—IRICIZIE) R DR, U R T ED—ER)

' | ——

[(RAEMEREIZHT HEE]

MEREEFHHY
—fRIZITERVER, S RIED—ER
‘ ) [ﬁsﬁa@/ﬁ,ﬁﬂiﬁﬁl:#ﬁﬁéhémﬁﬁﬁ ]

(PREICERLE-ZERE SRR DERZRND)

F RIS D07 ERE A ERITEELEN Z)ILaFy—IiL MAREE HARRT7oXY 50mg/El(loading dose: #1 H D H70mg/[El) 1H 1E Ai#%:E
HrAS7ERLLE, BYRER- FHEHY FrHY SHI7¥> 100~150mg/El 1B 1[E RiEEE
MITHETREEFD hfgl) RO AR I I L7 LRT1) B 2.5mg/kg/El  1H1E SEEE
EREHI RAIELT GE A5+ —JL 200mg/El 18 1[E HiE#E(loading dose:200mg/[E] 1H2[E 2HE)
EERAAE BREABOBESIL BI5AD RUTFJ—IL amg/kg/El (loading dose:¥) Bl (DF6mg/kg/El) 1 H 208 & teE
RAKEE
EROAR ~NOEE
RAREE~AOESR |
HL<IE3Em AR
R HiAspergillus
SARERAE

REMEBREDDE - ARTAF5122014
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REMEEREICHT 5A%E] REMEREIC T HAE]
Z ;88 (Candida fE)
Candida M4E

HEEIRE
HRRT7oFL 50mg/El(loading dose: F1 B D F70mg/[l) 18 1[E 5T
SHI7UFY 100~150mg/El 1H 1A SHEEFE

L-7 LT UB 2.5~5mg/kg/El 1B 1E &iE#E [#?,—‘;E‘];’é‘#ﬁ(Aspergillus ﬁ)]
BIERE E—BEIRE

A3+ —)L 3~4amg/kg/[Al (loading dose:#) B D &6mg/kg/[El) 1H2[E f&ikE:E RUYa+J—IL ame/k loading dose: %) A (& 6mg/k 18 2E ST
A5V —)L 200mg/El 1H1[EHi#E#F#E(loading dose:200mg/[E] 1H2[E 2HfH) sy me/\e/ Bl (loading dose: 4] A Bl A

REE L7 LT UB 2.5~5mg/k 1H1E R#EEE
(F)Z)3FJ—)L 400mg/[El 1B 1[E =FEFHE feax T me/ke/Hl Bl
((F)Z)La¥+Y —IL D FHloading dose:800mg/[El 1H1[E] 2HFH) =i
HRRT7F> 50mg/El(loading dose: ¥] B D FH70mg/[El) 1H 18 58T
SHI7UFY 100~150mg/El 10 1[E SEEE
A+53FY—)L 200mg/[E 18 1[0 5#EE%E(loading dose:200mg/[E] 1H2[E] 2HFH)

12 1BF8 4 Candida fiE

FEBIRE

L7 LTI UB 2.5~5mg/kg/[Bl 1B 1[E &iFERE
(F)Z)Lary—)L 400mg/El 1H1E HFEETE
((F)Z)La¥+Y —IL D FHloading dose:800mg/[El 1H1[E] 2HFH)

BIERE
HRRT7F> 50mg/El(loading dose: ¥] B D FH70mg/El) 1H 18 & 8T
SHI7VUFY 100mg/[El 1816 =iERE

Asperqillosis

aspergillosis

FEEMHEREDZE _ Fe ¥

B-1,3-glucan ™% |imulus G test

galactomannan =) platelia® aspergillus

Water soluble fraction

Aspergillus 1&& EEA S HEE S

C. albicans 1385 C. albicans water soluble fraction
=/ bl
(ASWS) O B EAZET~DI A & (CAWS)
[l “L‘b =2 ﬂ
~N =2,
& I*% HE 0) B Physicochemical property of CAWS Lethal toxicity
carbohydrate 78=+6.6%
protein 15+6.3% Limulus factor G active

Mannan/Glucan ratio 6.3+1.3

(data from Candida albicans IFO 1385)
Reactive to typing sera 13b, 13, 11, 4...
Endotoxin contamination: ~2ng/mg

Aspergillus spp. Aspergillus water soluble fraction?
(ASWS)
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Preparation of ASWS

A. fumigatus NBRC 30870
A. fumigatus NBRC 44

“Medium 4L A. niger NBRC 6342
= A. oryzae NBRC 30103

Agitation Temperature : 27°C
culture 2 Days Sk

Temperature : 27°C
Air : 5L/min, 4 Days

C-limiting medium

Add 4L of EtOH
dd 4L of F10 Sucrose : 10g,

Over night
Sverniant ! (NH,),S0, : 2g
pp KH,PO, : 2g.
Add DIW caCl, - 2H,0 : 0.05g
Overnight MgSO, - 7H,0 : 0.05g.

ZnSO, - 7TH,0 : 1mg
SuP CuSOQO, * 5H,0 : 1mg.
FeSO, - 7TH,0 : 0.01g
Biotin 25ug
and Final pH 5.2 /1L

Dried EtOH and acetonel

Water soluble fraction
(ASWS)

Properties of Aspergillus water-soluble fraction (ASWS)
Cultuerd at 27°C, 4days.

. Carbohydrate?)  Protein®  Galactomannan®
Strain (%) (%) (%) Man/Gal/Glc
A. fumigatus 30870 53.5+3.5 13.5+2.1 10.3+2.0 26.4/11.5/ 100
A. fumigatus 4400 36.5*=0.7 13.0 11.9+3.3 9.1/ 25.3/ 100
A. niger 6342 54.0+2.8 11.0 48.8+17 153.3/ 18.4/ 100
A.oryzae 30103 67.5+2.1 5.0 25+0.6 7.9/ 5.1/ 100
C. albicans 13859 78.0+6.6 15.0+6.3 630/ 0/ 100

a) Carbohydrate concentration was measured by the phenol-sulfuric acid assay
b) Protein concentration was measured by the BCA assay

c) Galactomannan was measured by Plateria® Aspergillus

d) This preparation is Candida water-soluble fraction (CAWS)

H, 13C-HSQC spectra of Aspergillus water-soluble fractions
(ASWS) in D,0

Man
al—=2
Man
\ _al—6

/
GIc \
al—3 Galf Glc

B1—5 B1—3

54 52 50 48 46 44 42 40 38 36 34 32 30

Strains, culture conditions, and yield of
Aspergillus water-soluble fraction (ASWS )

Temp Yield of Yield of
Strain o Days mycelium ASWS
e (9L) (mglL)
A. fumigatus 30870 27 2 2.3 62.5
27 4 24+1.0 86.7+28.4
37 4 3.2 110
A. fumigatus 4400 27 4 1.7£0.1 95.5+57.2
A. niger 6342 27 4 52+1.6 135.5+45.9
A. oryzae 30103 27 4 3.5+1.0 42.5+10.6
C. albicans 13852 27 2 3.3%+0.1 142.4+14.3

a) This preparation is Candida water-soluble fraction (CAWS)

Limulus activity of Aspergillus water-soluble fraction (ASWS)
derived from Aspergillus fumigatus

120 —B— ASBG(Aspergillus solubilized cell wall B-glucan)
—@— ASWS (A. fumigatus NBRC 30870)
100 —@— ASWS (A. fumigatus NBRC 4400) 140
—O— CAWS (C. albicans NBRC 1385) 120 —@-ASWS
—O-ASWS +
80
< 100 zymolyase
£
2 60 £
g % 80
2 60
<
40 =
40
20
20
0 0
107106105 10410310210-" 10 102 103 01 1 10 100 1000

concentration (ug/mL)

concentration (ug/mL)

Blood concentration of ASWS after intravenous administration in

DBA/2 mice
ASWS (A. fumigatus NBRC 30870) ASBG
700 1000
600
800
I 500
£
E 2 600
& 400 £
2 2
e o)
é 300 § 400
200
200
1 T1/2=15min
0+ 0
0 30 60 90 120 0 30 60 90 120
min min
ASWS or ASBG (1000pug/mouse) i.v.
‘ ) Blood concentration of BG
‘ ‘ ‘ ‘ »  measured by Fungitec G test
0 15 30 60 120 min s

DBA/2



Anti-ASWS antibody titer in human sera Anti-ASWS antibody titer in human sera

0.7
X EASWS OASBG OLPS mDextran
Polyglobin N
2 08 a E
-0-ASWS §
—e-ASBG <
_ 15 z 8 035
E E 04 3
3 2 2
© s <
Y 2
2 < o2
-O-ASWS ;
o -8-ASBG 0 ﬂﬂ Iﬁﬁw I} [l [
-=-LPS BPBST husera1 husera2 hulg1 hulg 2 hulg 3
P PV o 0.0 0 - = (Polyglobin N)  (Gloveninl)  (GAMMAGAR)
ilution rati Soluble Ag (ug/mL.
dilution ratio oluble Ag (pg/mL) ASWS Polyglobin N Glovenin T
Pa,yglm N Anti-human Tg6+M+A POX (A. fumigatus NBRC 30870) GAMMAGARD Anti-human Tg6+M+A POX
Human sera (2000, n=2)
A. fumi IAS\l(lvBSRC 30870) WG hsse A
(A. fumigatus ﬁ — Measured Abs LPS ﬁ —) Measured Abs
(oo ] (450/630nm) Dextran,_ (NN _ (oo ] (450/630nm)

Effect of B-glucan on the growth of Aspergillus.

A. fumigatus NBRC 30870
A. oryzae NBRC 30103

Sucrose
Glucose
Laminarin
(B-glucan from
Laminaria digitata) B)

Curdlan

Aspergillus fEDEYABEA~D (E-gucan fom - Weditm 0.251
L RS DEE

Shaking Culture
Temperature : 37°C Sucrose  Glucose Laminarin Curdlan

5 Days

(A) A. fumigatus NBRC 30870 and (B) A. oryzae NBRC 30103

Colonies of A. fUmigatUS after the addition of B—glucan to the Diameter (mm) of colonies on agar p|ates at 5days growth
medium
7.0 . sucrose Glucose laminarin
a) E = A. fumigat

A. fumigatus NBRC 30870 g 5o - fumigatus
g 40 NBRC 30870 42.0+0 40.7£0.2 54.0+0.1*
5 a0 B NBRC 4400 27.3+1.2 30.0+6.1 53.5+0.7*
Sucrose £ 2 ——glucose NBRC 31952 37.5+0.7 38.3+1.5 50.3+2.5*%

S =®=laminarin
Glucose £ 10 NBRC 33022 30.3+1.5 29.0+3.6 40.0+0*
Laminarin 00 NBRC 7080 28.7+3.2 29.0£2.6 50.7£3.5*
2 3 4 5 6
day
A. niger
Culimiting Medium b) NBRC 6342 420+0 40702 54.0+0.1°
. NBRC 33023 41.7+1.5 42.3+1.2 45.0+0*
Solid Culture
o A. oryzae
Sucrose  Glucose Laminarin

NBRC 30103 10.0*£0 10.0£0 13.3+£2.1
NBRC 4075 18.0£1.0 16.0=1.0 17.0£0.0

(a) Diameters of colonies. *: P<<0.05 vs sucrose. (b) Each picture was taken at 5 days.
*:P<0.05 (vs sucrose)
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RABRBRICBITET / LBIROS A E

BB KFEFRE
EmOIEEHAEE
Il e

BinFElE?
BABETFRE
-NAD L

M&RD A A (BHEEBENEB MR) DHPIZIL,
RRADREEL>TUVDREDELEF
(BCR-ABLEA&EIEF) ERIET Do

LL7gEntis,
SESFELHAICEDLEEFAERINTEY.
BRICAES BEFREEFRHALND,

=

5%,
NABIGEFN\RILBEANEZHOTIKERDNS,

EINARR L I—HAERT—EX &Y
https://ganjoho.jp/public/index.html

17

ANABILFIRE

NABRRFRE - DHOERLRT
DA DB
EAPEEIMNESINIZ DN TDHIM
BIERAH T VAESHIZ O TOHIER

PNABEF/ARIVRE - ZHDELRF

20196 A 1R KYRIREA

FiEICZTondHRDELEFRE
DTC Ef=F#RE (Direct-to-Consumer Genetic Testing)

NABEGEFREICHAWSRAFIZDONT

- EMRHERELE L CFOBEFTHEOT, ) —&(c—EORETHE
ED#RERLTHRLDNANEN S,

PN —
=

RAH I

Ann Clin Biochem. 51(Pt 2):298-300, 2014

&

O eGSR

C DBADEIEF . BAIZEMD MM ESHEFTARB LS.
MAKFEDDDDNAZRARDZBLENH D,

) MAMECEISRERT 2BENHD

— o

A MRS

NABGEFRE
CENPEFSHEIMI DN TDHIMT
AVINZF UM /AN A U E
HIEZZOAMMELEIERYRIZHLT, T4 5B TRERNZTH

NEREBIVETDREBENLT, RELHITHTHLGRSZEMN D,
M3y R=A 2 () 1EMFENS

N—TTF (s +529x<7) & IN—ETTA+
N—FTFUREHEMRAHE
( . -HER2 BMSERARESh -
EHER

(HER2 BHEROHAABBE L FRTR)
 HER2 BHRE RS- RE

g

HER2 BRISEDa/\=F> B
1)HER2 DNAR{GF O 1#iE
FISH, Southern blot, PCR
2)HER2 mRNAESE DX
Northern blot, RT-PCR
3)HER2 4> /30 &R DRE
THC, Western blot

NK#iAa

A

Bk
ADCC jEEDF1E

AR WAMRE DB - L1

HER2
Human Epidermal growth factor Receptor type 2
(EbEEMREERF R/ ER21T2)




FISHZ DR

EREDHOBRKILE. MR

PCREMD R
Z&§EDNA
)
1

rtrrrrri
I I
EZEM(94°C)
—ZEHDNA

l

. N T T Y N T N N
RYAS—H

FF43—A

7543—8B

RYA5—

PABRFIRE
BIERANH T VA ESHIT DN TOHIM

EYRBBERDERFEE

2008 MAAFIA)/THODEYRBEEZTHD
UGTIATEBIZFZ R DAIE
BOAFILY I ThY
AN A CNRBAREAS A . JE/NERIRIANA)
FEEILA
INEAA
EHA
KM A
AN A
BiRHREA A
) E
INRE M ERIEE
FULMENA
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B IOyNEDRE

BRERIEZ. BT

/. RFESh TSI/ =F 2k

EINARR L I—HAERT—ER &Y
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RDAFIA) /THY DR EHRE

sF BRI

JILoOUBEBER \
(UGT1A1)
@ ‘ A N ‘ o /
N AN Y < SN-38
HO' TCoHs Y
SN-38G \ 5 /o
(&) &

1) /7h  BEEAOSEL. H—ZAHARHEY



:@fz:%%*"&(i BEFEEDODFTPMIZED LD ELLENED

-~ ?H == p—_ —_ 1 -
BR(CYP)— EORS (HR) o ERIEGFESRIE.HELUL, BHBESA TS
! e.,.c' BIEFLEET—AR—X(JSNP http://snp.ims.u-tokyo.ac.jp/index_ja.html)
TARTHEYRBEE (PMIEE)IC
MhvbhdH T TIEAL
FIRE
-AGTCCGTAGATATCGCATAGAGATCTCT- EM Tlt, EDKSL—ERE LT (SNP)DEZITPMEIL DD M ?
-TCAGGCATCTATAGCGTATCTCTAGAGA- (fX&#IE ) EIETF A WERET
I JoE—4%— I »f>|~|:|>117j 24>|~u>2 |
s A ‘/ .-
T OETeT e s — —ESe pESe—
-TCAGGHIATCTATAGCGTATCTCTAGAGA- (fREIELY)
RS (SNPs) REFEL ]| 75/BiEDS
= s — . 52 J— SREMNREHSEEEESPMPOIMEL ST HEME
@SNPséﬁﬁAéhtfiwwﬁ{K¥gﬂb‘ﬁb\é ‘ SNPi#E{EFZ R DEEE. thLE[E
EBIEFZROREIZDOLNT RADEY BB CHIBELTAUGTIALEGEFZ R DIEHE
RS ER L RNAIZ7%: % Rz
CYP2C19*1/*1 (FrE—4-) . " (12'7‘j>33 P
EYRBEER 5 5
BEFH2OHH, EELLILERT (BEL) /\
HFFERLEIEETESNFITOATNS I
ARFHER T, REEFIEMTH D EN S (TA#RYELBE) 211ER

. iE"I%" G
UGT1A1*28 - - - TATATATATATATA | JGT{A1*6 -+ -A- - -

CYP2C19*1/*2 CYP2C19*2/*2  ™*=™® ,

UGTERDE D

(UGT1A1*6,UGT1A1*28)

AV 4

BEFICRARL2EADE(ATOES) |[BEFISE. Ebot2BERT (FEES)

2B [FPME T H1=8. EBLEPME THAT=8. UGT1A1*6 BAAN 13~17% BAA <1%
EMRBEEDLELES (IM) A IPMTH D,

N S UGT1A128 BAA 8.6~13% EIA 25.7~38.8%

v X Bl AN S
HRXIZE O TRAM L TH S, ()7 hy  BEEROSEL . E—S#Ht; T—5—A(FER HHEIBELY

UGT1A*6&UGT1AL*28MEEFLE R DA EHHE BEFERDEN-LBIUGTIATEM
UGTIA1%28 L6
E{f%ﬂ -/_ _/*28 *28/*28 8 5 3
(ATOES) | GREEA) oo
[32]
/ EbIL UGT1A1*28 53
" (B4R ATOESHK =
-/*6 UGT1A1*6 8 N
o
*6/*6 FELGV orEN FELAV orER .
(REES) UGT1A1*6 +
S5 R FEL TS0 T, UGTIAT'28 .
BEIEFEREOBRIEF2MFR Bam —5I= &A= —5l=
BHEHOREFERIATOEE, — MRS DA AL I S AL 3 A
B A P
A ORBIERS FUBRIENS [ SN-38DRHBIIE, BER>ATORAK>FERAHK
AU /7h BEERDSEL. F— S HHERR LY AU /7h BEEROSEL. F— S SRR LY
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UGTIAEIEF S B LRIEARIRER

— 100
X .
0 m §F B
&
L B THRIFRIEE
g
BE 40
S 20 -
|oE
UGT1A1*6 +
UGT1A1*28 —
BER —Alz mAI= —Alz

ATOREH ATORAE FEEAHK
O EMERDRREG. BER ATORAKKEESHK

A)/Thy  EEERROSEL. E—=#HAaitsY

PCRIZDRE (—EE L DBIE (XFFI5)

Z&§EDNA
AR R
I (94°C)
—Z§EDNA
Trrrrrrrrrrrriri

l

. N T T Y N T N N
RYAS—H

FF43—A

7543—8B

RYA5—

COFETIEH, —BEEFOEEZAET HEANTERGN
=AY S ET, SNPSRIERIREE S D

YALH)5Tn—Ji%k
(PCREIZH 195 FO—TJ%Em)

@—0—®
(== Rilase H
@1)1111

| | | BiEEY
SNPERHL

G~ @ mmx (Q) VT Fe—@EIMET)

DNA-RNANA TR DHBHT B1=6
Bk kY S R E

=

—IBE L EI(SNPs) DAIE A&
AUR—F—i%
Ay TO—T%
A0y Ta—TJ%
‘DNARA9O7 LAk
*PCR-RFLP:%

mE
= REDEIA,
BERICAISNTLADI(E, AR—F—FEDH

Sy rTa—Tik

TFLTWVSEE TYFLTLVRL WG
ZREHDNA
k;@fmgm)
—Z$HDNA
Bk l
<<>>7n—7%
A
RUAT—E t c ’ t‘l‘l‘l‘n"
@) RiLEN
I542—

S TTTTTTTTTTTTTTT 71T 5 x

P P [ [
3 3 =

G

@ zivr @ vrorr—(ErmEED

I & > ~
’f/ N 9 4.
TYFLTLSEE TYFLTLVELNEE
‘ﬁﬂ'zmg ‘ DI Fr—(HAEMHEF)

AoR——Fn—T

LT I
=B
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YA T T0—THELVT547—

Forward primer HA9Y J” Io—7 Reverse primer
o063 60 195 19275
TT AAATTACAA TS Cert cATAmccc‘m CA-ereC GACTTTATIGATIGETTCC TG
o 5106 S s rAm
681
100 17000 30000 90000

90209

bp

636

o G -
TCeeTeeARTGTGATETGETCC CA ccccch AT CC=~-AC TACAGTETTGECTAGACAGEC AT -
RO)

Forward primer

17950

'U"f g In—7 Reverseprimer  FAM: Carboxyfluorescein

ROX: Carboxy -X- Rhodamine

7F5i% -UF7 JLAA L Polymerase Chain Reaction (PCR) [ Iitx 4=

YT ILEA L PCR RIS BDAR(LRIGHT=Y)

PCREF
2C19%2 (exon5)DFEHT

EEs wEE 2C1943 (exond) AR

636G (FAM), G636A (ROX) (GBB1A (FAM) /G681G (ROX)
DNA templat 2 L .

o “ oy OmEt OmEtE
10 x CycleavePCR Buffer 215) ul 95°C 30 sec 95°C 30 sec 95°C 30 sec.
dNTP Mixture (2.5 M each) 3 ul @795“0 I)5;f>° 45 . 95°C 5;ec 45 95C Ssec 4o
. DF=—1)> Pty @7=—1y
Mg Solution (2.5 M) 5 uk 60°C 20 sec 3 49°C 20 sec:|’jff 55°C 20 sec}‘?
Takara Ex Tag HS 025 L ek OME s 5
72°C 15 72°C 15

TiiRNase H T 05 L ol n seo N 720 Tbsec gy
PCR Forward Primer (20 uM) 025 L
PCR Reverse Primer (20 uM) 025 L I
FAoy 5 Ta—T 1 J7IRALPCR . 90~120 4
dH,0 1025 L Bl SE FF RS
Total 25 L

Ann Clin Biochem. 51(Pt 2):298-300, 2014

YA9) 5 Ta—D k% FAUN=CYP2C19ME 5 F AT IE R
I (% 1/*)EDOYTILEA LPCRE LV IEiEH#R

exon4 exon5
2C19%*3 2C19%*2

G636G (FAM) Ge8IG(ROX) ]

positive positive

- x 1DHFE
G636A (ROX) | GEBTA (FAM) i
I (%1/%1)%
negative negative
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Tonight, I'm launching a new Precision Medicine Initiative to bring us closer to curing diseases like cancer and diabetes —
and to give all of us access to the personalized information we need to keep ourselves and our families healthier. | want
the country that eliminated polio and mapped the human genome to lead a new era of medicine — one that delivers the
right treatment at the right time.

Precision Medicinel & & E & |
BEADBREFEREEEZSOFMIFEREZRICI VBB ETIERIEVIEKRE
RA5E. EHIMEER(FH-EHEREZED). HAVET / LEEOERBR LOMELE
ERZADNHOMYOTTLELD.

Personalized Medicine C[&7i<. Precision Medicineb L\ EEAFH-BER (L ?

Personalized Medicine (fEBI{LER) (L. EFS/ LEHREEERANT, KE~DBEMLD®
EYREZUHEOEGFEEERERIC. AAISELIARERET I LEBRLEER
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SHEAAD M ERELEICLIZERINEZSLNTULT, ShhPersonalized MedicineZ
— D =Precision Medicine T@HHEWVSERBAN S TLVET (1] [2],

[1] N.Engl.J.Med. (Feb. 26.2015.) Francis S.Colins “A New Initiative on Precision Medicine”
[2] N.Engl.J.Med. (June.4.2015.) J.Larry Jameson “Precision Medicine-Personalized, Problematic, and Promising”
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The Cost of Sequencing a Human Genome (NIH)
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KM (C & B Cardio-Oncology DE

(DPALERERDEHES UTOEIRBREER-1)

MTCRBIX P S BRI 4 R
A FEOF3A  HEERAPALHENELWRSRELT
A BF4A~ R+ FRERARGE
A S0~ « DA, |
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?ﬁ ki b

2
A BEERBES - DELHY/\EUF—Y 3 V4R - DERSESR
- BARYE - .

BES
A Mt %)
A BFESRPRERMG
A BEXBRBRERAN
A BFDMATRAR
A Bt
A RBREREER
A TERFRMBERAMS: 35750
(FARE - REEREZRRERR)

ARAoY=UVY, %V, B
T BIFir-+FGR/ 1 2V —U VT STEE)

2019412868 X% hi#E%
(MATOT vy 3 FIVEMKREE)

ICU « E - WREARRRIBLRE
18

ERERAS
EREREEAI A E
FE A

Cardio-OncologyDEZ 14

ARFVILEYVICRKREIND
anthracycline (AC) Rtk
BEEEFHNRIEESEE LTD
SENH D, PAEBRLEEL
THEARIMEDHESCHS DAL
EHRIEYT D EEGFERMBO TR
R&RR3.

AN A BEDEGFEISTRIBOCE
RLTWS, —ATHABEDS
HEE U TODMERA XY LD
RLEE SN, FRFEBEE
(Cardio-Oncology) & U TR
HEBUVDDHD.

Cardio-Oncology & EEIEIN ADKE]

1.00

Proportion of Patients Surviving

Peripartum cardiomyopathy

R L Idiopathic cardiomyopathy

Cardomyopathy due romyonathy due o
to doxorubicin therapy LE diormyopathy dus

1 Cardiomyopathy due to infitative myocardial disease

Cardiomyopathy due to HIV infoction

0 5 10 15
Years

Felker GM et al. N Engl J Med 2000;342:1077-1084.
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http://www.igaku-shoin.co.jp/nwsppr/pdf/3265.pdf
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Cardio-Oncology
(Onco-Cardiology)

BATERELLNS, BEHERSFZOHERN
RASNTHD, ERERBZCHATS
BBRZERAUE LA DTN,

e, BRMDIEFFS (ESC) PREE
B5%% (ASCO) , XBELIIJ—RPR

(ASE) /BRMNDMEBRZEIFESR

(European Association of
Cardiovascular Imaging ; EACVI) Z(Z
£oT, BHBBORICHS OMERESH
FEQRPHER, BROLDODHAI RSy
BIERENTWVS.

BATE, 2018FCBAEHERBFES
MUBEND, B2 DDORMERHFIHE
ENTVS,

DNADBRAEEIE LI NE, FERAD %S
HBUER, MMERBOBESHARELZD
[E94S

CTCAE v4.0 (B=EEHR) (CREL=ND

DMERBESR

Aortic valve disease AR L
Asystole DERLE

Atrial fibrillation DEHEE

Atrlal flutter DEER
Atrioventricular block complete SEEEEIOvD
Atrioventricular block first degree ~ $£—EEET0Ovo
Cardiac arrest L

Chest pain - cardiac PR (DBEE)
Conduction disorder mREE
Constrictive pericarditis IR DB

Heart failure LS

Left ventricular systolic dysfunction ZEZEIVEMEME
Mitral valve disease REHER

Mobitz (type) Il atrioventricular block E-t"yJ2BEEE7" 0y

Mobitz type | E-EyW1®
Myocardial infarction DEHEE
Myocarditis D%
Palpitations EiE
Paroxysmal atrial tachycardia RO ESENR

Pericardial effusion DERETE
Pericardial tamponade DERYVIRF—F
Pericarditis D%

Pulmonary valve disease FEROARAEE
Restrictive cardiomyopathy HREDEE

Right ventricular dysfunction BEMETS

Sick sinus syndrome ATERE

Sinus bradycardia THERIT

Sinus tachycardia SRR
Supraventricular tachycardia L SR{SRAR

Tricuspid valve disease SRARR
Ventricular arrhythmia DERRRENT
Ventricular fibrillation DERSH

Ventricular tachycardia DERESRAR
Wolff-Parkinson- White syndrome  9ah2-I < V-kMNERRE
Ejection fraction decreased [fs ks 2
Electrocardiogram QT corrected DREQTHIEMRER

interval prolonged
Cardiac disorders - Other, specify  DME®, ZOM(SHE

ICER )
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Modified from Circ Res. 118: 1008-1020. 2016
http://www.igaku-shoin.co.jp/nwsppr/pdf/3265.pdf
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REREHOTEORMER (RIEDAE) &
UZHhILyFUA (CS)
l l RIEERE
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L

cS1—»>—»>—»>—>—->—>CS1 »>—>CS2—-CS3 > —> —

MNRE LURBESE

A2013FELE, RFA+FREBERSREY Y —ICARD DL\ SBERBARICEBN
EROEEBEDSS, ACREAIDZRS EVEBOREERENSEOHNLT0ESICDWT,
Z DR FICDWTRRIT LTz,

AINSDBESS, FANEODIEICHS DALNRONIIETIE, BEMBED
BABIVBERICHT 2EMEE (responder) &EXNEE (non-responder) (€47,
REE, LIYXY, ACREHDHRIESE, RIEZCTOHRE, BETRCDOVTHR
L7z,

AEr, 2013FELE, RATACRERIORSEDHDEEIRNEEFHILTOD
FT=IDSHBEL, ZOBEAS (LIXVRAB) [CDOVWTRHRELE.

A ACREARERDHZDBEDS 5, LBRREVDOII-REZFDLERS IV
ID—DINSRA—YDEHCDOVNTHRELE.

AESHAMR(C (FStudentDHETE F 7z (FWilcoxon DIBRIFIREZ R L.

PYRSYADUYREREERUIELIAYD  PYRSHAoUY (AC) RERIEETLIYXVD
DERIBI DR METRESS L ODBERONR

ACRERIZSTL I XV EMITULZRAD S5, 96%% 56 SMABNEE T 2013548 ~2017E5A8DRICACRER (FPLILEYVERL) ZRAVA AL
BRAZDBARIO LY X VORI, MEART(R)-CHOPZE7z(E(R)-THP-COPT g i e g b N o .
O BB A IO E s o PEA3668BDBECHATIN, MEARIEIIRRS BN TIO%ZE EDH TV,

. e PYRSTA o U YRERIL Y X VIETEEOSHERNR
CVAD/ALL, 3.8% 1.6%
total AML 7.2%

(DNR/IDR/MIT/ACR).
7.0%
ABVd
3.1% \
EPOCH _ >
6.7%
(R)-CHOP

(R)-THP-COP 63.2%
9.0%

IFIREEMR} 448 0.6%

WRBE 148 2.1%

1918

JHIEEBARL 28 0.3%

MiRAT 4452
[

FEC
98.4%

BT 108 1.5%

6516683 ERAR 2% 0.3%

MRARY FLERAIZ B
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69.58 M  DLBCL R-THPCOP(6)
514 F FL R-CHOP(8)
7358 F HF-1 FEC(9)
DNR : 50mg/m?
x13x0.5, MIT :
67.78 M AML M1 21mg/m2x3.1,ACR
+ 100mg/m?x0.27
FEC(4) + TC(4) +
5298 F k] FEC(4)

478 F  DLBCL R-CHOP(8)

R-CHOP(8),
652.2i% F  DLBCL AraC+MTX+PSL#
p=20))

72,08 M DLBCL R-CHOP 50% (8)

25.08

E<

DLBCL,
1gG3RINE R-CHOP(8)

ACE-+87
THP 156 93 n ~150/00 35-40% Dy A—+HT ENET
=
DXR 400 a4 n =140/70 10-20% ARB BEEs
ARB+B87
EPI 387 9 n 110/83  20-28% Owvh—, 7 [EEES
7353y
DNR ARB+EEX
MT 417 16 BIE om0 to20w YIZENTI gauy
ACR (ARB) S5
(DOA/B)
« LVEF%s
EPl 400 28 0 atom woem ARBIEES (soxg
BNPIE#{L
o ACE-4+87  LVEF¥E
DXR 400 65 n =100/60 3540 T T )
ARB+87  LVEF¥E
DXR 400 8 n ~120/80 088 o T Otinen
BZ7Ovh—
DXR 225 n n =140/90 25-30% O# ({EMm (LA:IOE-E%?)
)
ACE-+87  LVEF#E
DXR 400 132 n ~10060 85408 COURTT o enoy

IDARERERDSERINMEE %\%’%‘%
(responder) (non-responder)

SEBIE 5% 4%

ey Bt 2,/ %t 3 Bt 2,/ %l 2

REFBFEH (PRIE) 52.27 n= 68.6i% "=

RIEE TOHAR (PRIE) 264 Bns 304 Ans

R DLBCLx4, Breast Ca. x 1 £o DLBCL, AML, Breast
MITLIXY R-CHOPx4, FECx 1 R-CHOP, R-THPCOP, FEC, AML-
DXRAERIERSE 365mg/m? ns- 340mg/m2 nss-

FOmE ~135/73.5mmHg ns ~110/60mmHg ns.
FERDMEE (LVEP) 32.5% v 18.8% ns

DAREBRENBETIE, ACREAORSHBIBOFHIS<, FHINENSD T, REROE
EREN TR THBMEANROSNED, EHFNLEL, WINERHPNEREZROR

Motz (n.s.).

ACRERIDIDEIEERIBANZI A

O F/UEELE>THERIND
BRIEMERRE (ROS) DE
& - BIER N LRICK D08
fABEEDFE,

@ DNABRAE ICED < DNAKT
RERRIYXS—E28

(Top2B) &DRIGPREIKE
IC K DDNAZKREDYIMT & 7
Nh—Y20FEE,

@ 2 (MDR) HEio VIt
BOEE (D OFHBIEA
anthracyclineL NJLD ES) .

@ RIEERRIGHBAS - Er1BRISE
(MPC - CPCs) DiF.

Circ Res. 118: 1008-1020. 2016
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100 . R2=0.41586
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ACREEAIK SHIEEFFE ()

® responder
A non-responder

ACREAIFIEFH & DAR2FAEX TOHAR

IDAREFAET TOHRE, ACREADR
5= UTcFEih's L\ E SRV MERD
HO, FHEFREITOHBEEDIEEA
N

%Eif@ﬁﬂl’ﬁt JEBR R I (T (S BEE

BOBRVD, ACREXIDYEHE S Fi
(:DL\'CIEL 60U T D5BIT(E4H51
(80%) h'responderTdp 2>7/=DI=xHL
T, 60RZEIBZD4BITE3BI (75%)
H¥non- responderT®H o 7z.

Anthracycline (AC) REDD\EHEME

PYRSHAOUY (AC) RNBUEBERL Streptomyces@h S B S Nzdoxorubicin®

daunorbicind % W\ (338{liBEZ © DINEYBEOHINT, MiREIAE (SEBRICHBRSEEEL, K
WRRY ML ONBSEEEEY 3.
ACREAC K2 OMHEETIE, BHERENICHRIFHDIER, MIREZREPYYY —AMEORRE
S hIVRUTPDRELNRBOHSND.
ACREH DSOS FACRERDORERIRSELBEAL TVBRO, PLILEYYERSACKR

FAICEUTOLS CEERBRSEO LRARESN TS,

AR*V)LlEYY (DXR)

500mg/m? (DXRIZERE x1)

APU3IEYY (ACR)
A15ILEYY (IDR)
ATIELEYY (EP)
ASY/)LEYY (DNR)
AESILEYY (THP)
ASbFHy OV (MIT)

600mg/body

120mg/m?

900mg/m?2 (DXRIRELREK x1/2)
25mg/kg (DXRIREFRE x3/4)
950mg/m?2 (DXRIREREL x1/2)
160mg/m2 (DXRIBEFREK x3)

J Mol Cell Cardiol 27, 1055-1063. 1995
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CENTRAL ILLUSTRATION Continuing Trastuzumab Despite Mild Cardiotoxicity: LVEF Over Time

LVEF (%)
LVEF (%)
—,—

AtEnrollment 0to<3  3to<6  6t0<9 9to<l2 12to<24 PreTrastuzumab At Enrollment
Months

5

On Trastuzumab. Off Trastuzumab

Leong, D.P. et al. J Am Coll Cardiol CardioOnc. 2019:1(1):1-10.

i

blocker. #p < 0

with the envollment | ar ejection fraction indicating significant improver

ton a5 compared with the eft ventricular
trastuzumab.

ventricular eection fraction

vollment; #p = 0,025 compared with left ventric
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EREREBELTVS.,
HERZ2FEEE(F Z DRRE=
MWL CTOMBEEE T 23| &
Y.

Circ Res. 118: 1008-1020. 2016
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FEEERBER LVEF LVEF
Ejection Fraction 0.7 (70%) 0.2 (20%)
=LVEF diffuse hypokinesis

IDENY—H— (BNP/ NT-proBNP)

e BNP (Brain Natriuretic Peptide) (36 & & TS D TRRENLA,
BNP 1 BOCOEFHEN LR T D EECODEHDSKBICHBEN,
DN Autocrinelc & ZDEFERNBENEEZSNS.
DHETEBNPENT-proBNPIFDALY—H—E LT, ANPREAILX
UFRE L TDREEEEICERRTAESNTUS.
M TIEBNPIIOTRSBEEE LTEASNTED, BALEATHE

HOBRTH 2.
CNPRMEEDBPFEF & U TFEHMBRRDIETEING (CR5T 3.
BNP NT-proBNP .
AR T

HTR #3,500 18,500
HEVE + -
R PIOBNP
08 920 #1209
DUFPSVA NPR-C, NEP. B i
R EDTAMIME A/
BB =18.4 pg/mL. =55 pg/mL.
BESNRT" | OREET  BREET A 2ENE NT-proBNPIFRIEP TRIEICHEL, MFATOMESLAM
BEETEF R BREEREE / BALFLFRATAA K54 Vol - BECTRBEAA 54 (01 THESGTH) £ U
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*Cancer Survivors” Dfollow up (Fi1 RK>1 V3l)

Recommendations SIOG ESMO ASE/EACVI NCCN ASCO
Identifying risk factors

pre-treatment Yes Yes Yes Yes Yes
Preventative strategies to

minimize risk during Yes Yes No No Yes
therapy

Monitor for cardiotoxicity

using LVEF Yes Yes Yes Yes Yes

Use of cardiac biomarkers :

(troponin |, BNP) No Yes Yes (troponin) No No

Cardiac imagil f choice |Ech di h) " " 0 3
foircfr%;;aagrg‘it%r_‘cngowce 0? I\;I)LC,%Alzg;anp y Echocardiography Echocardiography Echocardiography |Echocardiography

Adjuvant anthracyciine
Every 2-3 cycles of |and/or trastuzumab: every
anthracycline months during therapy,
exposure then 12 and 18 months
after initiation of therapy

Agents associated with type 1
toxicity: completion of therapy,
then 6 months after for doses
<240 mg/m? or equivalent.
Trastuzumab: every 3 months

Consider in high-risk
patients 6-12
months after
completion of
therapy

Consider in high-risk
patients within 1 year
of the last
anthracycline dose

Timing of cardiac
monitoring in
asymptomatic patients

Use of beta-blockers or

ACE inhibitors Yes Yes No No No
ivaart\::;teiz‘neﬁltngf \ fact Yes Yes No Yes Yes
Pt o kit or s ves Yes Yes Yes
Jun 29, 2018 Carlyn Tan. MD; Crystal Denlinger, MD Expert Analysis
DEFERIE ARITHESBNENRT
EREE
BEEMRE (PAP) o Hl-'ﬁ o ggﬁgéE (PAWP=PCWP)
KEHAR~
mE (BP)
B
&E
6= =
PLBBARE (CV) DR D5
=5
FEmMEES (TPR)
DMEDORY TE U TOEER2DDIES
© MRZBLHET HEXRVT)
—>BLEIHNMET LicbFE
HFrEF=“L 2"
@ mRZJRWETS (RAKKRYT)
—RW\WEFBHDMET LicDARE
HFpEF =" .

QLHWAHKEET 2RENH D

T



2BRAD AR
HFrEF (UX#EREIE T ) & HFpEF (E (CHAIRAEE T)

A EERBRELBTLTVILRE

(Heart failure with reduced ejection fraction / HFrEF )
ACE (angiotensin converting enzyme) PAEZE KUARB (angiotensin Il receptor
blocker) , BEEIZE, M7ILRRFOVERELNFHRERET ST EHRASH.
A EZERRBELIRIEN TVBORE

(Heart failure with preserved ejection fraction / HFpEF )
ABREZHRBETRS (A0 C<VWIE) T, DFR2240 24 ~ 51%%E 59D 3.
BiHE, THECE<, FRINBRAETS ERRICTR.
BIE, ROEOEE BRE OEEBHECZERETZ00DB0.
A LEEOPR

(Heart failure with midrange ejection fraction / HFmrEF)

/
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CEamE) v _
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BRAT SEAE o /\ EEREEET
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W3, IEFYRCED GEEEDNRIZSNTLRL,

SHIECHMmL,
DEFESETCRELZTLRETD

SFERETS | BELFLFREMIA KT
Bl WELRLBRSA K51 V(201 TREGTR) £D
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FbEDARF
(Pulmonary
valve) wigs
ZRA (Mitral
(Tricuspid valve)
valve)
KEIARFH
(Aortic
valve)
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Bt - BEOALBEAT K51 V(201 7RI £89)
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[HR] 20mULDONYHADMEEED S5 2 08I/IE ERFLED) OBE
[E] L —TRIREEERLTHE O OREORERYERE1NANL
[#3R)] 2006468 ~200848H
[B&] 3206)—20t= R40mg : 1606lE 7YVt R60mg : 16061 [CEIERICEID 4
[5E] SBRDARLR (FRRR) 707y SR ESLEHEBRH S2EZEFT
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[ZR] FPBNECERMREOZHCHVMBEPOL VP /ILIERIVYIYTILIVREDDR
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Yajima et al. Jon Pharmacol Ther. 2000 28(2) 123-132
KIDEIRERSEIRECEUNDYRBER HRERBCRENMEICHSLTUERD) 165D, BHE
REBENCEDLZV-PYFATIYI VRPNV TILY Y ORRHRIFESNRBNCREZ RIS ES
EEZSNTVS, RRNICEPY LI RCEY/NDY RRKREEH SN,
¥ESEIRCEBWATILERTOVERLS DEH Y D AMEIRI O ICKVWEERENTWVS.

MERE (RASKRIIHIE)

MATENEER [CMEIRBRFE(CRBHEENT D, FICLZV-PYFATYYY-PILRRFOY
(RAS) ROIDHIZE, :quMU’&T DY OMEICED < EMPERPETOE (QOL) OUER
REDVWTOIETYRAEE, CONSENSUS, SOLVED, Val-HeFTit§g%&. ACE-lEDARE
BELBICERAINEEA, UV, EMmE, BAL FIRSE, NSAIDTEL) K&, HDO5EFARB
IREEELS.

AACE-l (PYYATVYVERBERBEER)

AA- | SA-IINOZERZEEL, BRELRUEBEZHE, BEHNSEEXTEM. 7R
270V OMFE—>NafrBzH Latas b, OmEYEFTY Y JME, SOLVDRERT
NYHA I~IIff, CONSENSUSTNYHA IVEDDARL(CHL, ACE=F¥_F—FII-TS5I*
ZUNEBRBUTZRE (BAATEHIOPT) | BEBREBEERL, NETE KERE
£ (BIBRZICELB?)

AARB (PYIATYIY | BBh=ATENXK)

AACERRER & (ZZREDERA GE%E) 1. ATIZBRTAICERL, BPHTRHD
HHEEBEEER, 7ILRRTFOVH0EICKDNaITBORALE, O - BIREER, MgP
DFHROEETES. FILIYPILY VEBHH SFEF100%HEM, OUILY VICIEEEVER
BHEHREERbHD. BHAERL, NEIBAHYILAVYRICLDINEESBETE), OF
W EDBHERISERL, ERNBNEHEREEER.
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Tohru Masuyama et al. Circ J 76: 833 - 842. 2012

INVTLYVRBEHE (V2) BRE
MLNT SV (T LR He)

RYTLyy ((RRIRTIVEY) SBROESECHNT, V2-ZBRHICHET ST ET, KOBRREREL THRRE

ZRIETD. ZOV2-RERNORBESTERNICAEL, F~UIAREDBRECEEREZSZTICADDOH
(BIRR) ZHHANFFET S,

Eﬂl EBICHESEIREATERERE (KICEF MY OLANE) [SFE, RBBMENaD LR EREEFERRICLRSE,
REEDEILICS HEEO—EIRRT D (BPOMHARE) .| RSMIBKCEAREE FCHEROOMEBRERE

ﬁ\ﬁi%ﬁ(ibﬂ‘(u%f._ﬁb ARCIFFRICERSEMBEEPLEOBANTERL, (BT 52 & XTH)

B IEHTERDZHR

BEBHEBMTZIET, JILIERIUIUPT
Ex2U yd)/E\ﬁﬁ’\U)%;’/g (BRHERTF) 270
vOU, EHBFEHROOEE - BRERENET 2.
19754 [CWaagstein 5 AV ERELOARAEIC XS 3 B
ERTROHRERS LT,

O HIRYO—) (a/BIBERNTO YD)
*B,70vIEAHDoHEBECES

@ EVZOO0-)L (B1ERTOY D)

® X+FO0-) (BATROREICEBE L)

oEAEDRANG, ERSTHEL, ®o<DIES
“start low, go slow” approach

O X - ABRREPLHR DL, DARSIEROWE
PR TE, URVETZRETDE, BEMER
35%, ACEFRZEZE(318%
OHFrEF(CXI g BN (LVEF) D= (FACERR
EEHN4%, BEMEEE8~9%
OACERAEZ(C (I8 SNIZV\ZIR (SR TED U]



ACERIDEVEDBEICX K 7O00—- LA EYT
RU\OJBEME

Eur Heart J. 37(21):1671-80. 2016

ACHFEROAZDE

~\

DIEYET D VT O
RIBAE (Pi) &

28 F VU RBIEMASHE, ACEREE, ARB,

BTOYH—, EATUSYVIIREDZAL
Pleiotropic effectsh'®% 2 &EZ5NTHD,
TR OFEBEAOMIIC, BIAREELIDEIER, i
BALER, VET U VIMGERR ERBTHR
DUECHERBERZEHERD.

Eur J Cancer 49, 2900- 2909. 2013

TORASVFYVICKDACER DS
B E R

PLoS One 12(1): e0169567. 2017

BT 0Oy Hh—ERASHIHIERDEFRSE(L?

- 42. 1023A/"A%H4S(,8&)A%" +8))&I$)#'A

MBELER(C KD OEREE TR

MELIEMAD S, N-acetylcysteine WEHIVE, EY=YC, JIVHCAQI0, JILIFAY,
L-carnitine 72 (&, RMHAICHRENRETE T DHATBEN D >72h, LWITNHIHRICIZBRFN
H0, BERICEEYMETILTEINRIRBOESNT, RiAES VI LMERBRTITPY RSOV Y
[C&BOSBHICH L TEDEERERD o7

EEREEARETIITOTI-I, BEMWETHZ
AIRIO=)L (WSTNHRBLIERDIRE) DERK
HNERENEESNTWS. TIORASYFHY
(dexrazoxane) (&, 7Y rSHa0UVKREICH
S DAREDREZERICEFT DT ENFIAIES Y
FLEHBRTEHREN, BKTREIFHIVIRERE &
LCEISRISNTWS, RGBS OBIER®
g ERNOXED S, RIERSE300mg/m2 L E
TREBGOBHIAREVBESCBBEZEZ SN,

(FIBTRPY RSYA O YROMENTECHT

BIRBBEISDH) ACHERUEBHBRERDO AN (R
D\ 49 (8) 805-811. 2017

FHASVEYVEDREEDINY k
=5 2 AR D B

ANABECHFZDTIRSYFYYOLMOEANR
VRADFE, ~SRYAVTOERICEFRERL
NEEHR, EEHRCHEES5ZXY, DFEPD

ANRY S ZEHHIY 200N H B,

JACC: CARDIOONCOLOGY, VOL. 1, NO. 1, 2019

2019:68-79 | ot it e e b g e
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ASBEEARHAICKDERNAIR

Efficacy of Ginseng-Content Chinese Medicine
for Anthracycline-Tnduced Cardiotoxicity
(A Meta-Analysis Compatible with PRISMA)

RO E DIFFIER

BAREIDARICH T 2 R GIFREEE, B
RFET, RPADRLEED88%ICIFRME, 75%
[T, 69%ICBRRE, 49%[CFARIHESNT &3]
&, KEOSUPPORT & TIE, DALEET 25
HDT78%I(CHER, 60%[CIHFRE#ELNHS5N, KED
RSCDHIZ Tld#&EN50% REENA3%THD,
BERE UTRRDDBEAHNE9%, TLH
45%HENTzE3RE.

KEDARLTIE, DIEN S DMBHHSETIC L DAL BLOS : low output syndrome (B DMBEER
) NQOLEEB L TIF3. giabs, 2HMBOBEER, ERERET, EHERCRIERIBLR
BISO MRS RN TV, HERCIENT 2RB(CHH S MBEEHTERWEDIC, 258
B, OFL, BE ORSRE F7/—EREOLHER, BR, B, EIEER_RGEDHLSBE
REEUS. BEHTE IEFUENSHBEOHEMORESN, BIHEEET, FHERESLSOLIRT
3. BLLWHRSICOWTE, BILEREREICI I VY ZILEST - BREERIT DN, bebE
COFIL D=V RBEZECPTVDT, WIREIEDY R OB NAE.

LOSZEZ2I DD HRH (CS1~2) DSEHND, RKAZEEDITIFROKEDEILICHR DHDT
RNV - 77 - 7S5V =% (advance care planning; ACP) %175 ZEHER,
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ARMECERSE (- MmO EEE)

ASBARMETREZEAR(O S, (OEAAE), (DEBIAG E~EIREMEOBE)
ARIMERBIRGEREZET 0V Y, ARSERELRE)

ARAE(RDZ, RESRPE, REMEOMEL, BIOERLE)

2, BRmFESIEN (BRL - BK)

PM: SY2ARE (BHHIR, KHOHIR, REODEFAR)
%mEmSNDsI@&Etﬁmw@%%ﬂ,ﬁ%#ﬁiﬁ&)
BEDANLZR -
ATRE
=ik

J>l )>' > >

& 'I&I%ﬁ%ﬁﬂfﬁfs’e,m(COPD)@%’It{ig,u

FE(-BmEMHDESE - HHD, #8%AES : afterload-missmach)
ARILEY, REEE(PRIEEETTE - BT, BISHWEET, BEBROHERLE)
AIISHAE(DIRE, RIEBIBREAEALE, WIS, SUERBARERH L)

Jpn Circ J, 64:

A 953-959, 2000.



2019F128138 X¥k#ER (BATOT vy 3+ ILEMEE)

FAEM | & B Cardio-Oncology D%

(DALRRERDEHEL L TOBRGSREER-2)

ERERAS BREAFHE
T HA

CTCAE v4.0 (BAFEEIR) IcREc=nd
DMERBESER

Aortic valve disease

Asystole

Atrial fibrillation

Atrial flutter

Atrioventricular block complete
Atrioventricular block first degree
Cardiac arrest

Chest pain - cardiac

Conduction disorder

Constrictive pericarditis

Heart failure

Left ventricular systolic dysfunction

AR
e

Lyl

DEER
TREET0vY
B—EEE/0vY

T
EZIUEHEmRE

Mitral valve disease fREHER

Mobitz (type) Il atrioventricular block E-t"yJ2BEEE7" 0y
Mobitz type | E-EvWE
Myocardial infarction DEEE
Myocarditis D%

Palpitations EniE

Paroxysmal atrial tachycardia SO ESENR

Pericardial effusion

Pericardial tamponade
Pericarditis

Pulmonary valve disease
Restrictive cardiomyopathy

Right ventricular dysfunction

Sick sinus syndrome

Sinus bradycardia

Sinus tachycardia
Supraventricular tachycardia
Tricuspid valve disease
Ventricular arrhythmia
Ventricular fibrillation

Ventricular tachycardia
Wolff-Parkinson- White syndrome
Ejection fraction decreased
Electrocardiogram QT corrected
interval prolonged

Cardiac disorders - Other, specify

DAL EE R AEEAR ; cancer
treatment-induced arrhythmia (CTIA)

RAS71=F
(BRAF+3—ENE)

J Am Heart Assoc 7:¢010101. 2018

DEEREE

DRY YRS —F
DB

BBbARS SR

TR DEEEE
BEMETS
MARLERY

RRERIR

SRR

SRR

ZRAEB
DEETEER

DEME

DR RESAAR

97+ <) V- RHNERRRE
BiHEED
DEBEQTHIEMMRER

D, ZOMKRG
HICER )

Buza et al. Circ Arrhythm Electrophysiol. 2017;10:005443.
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AMAESE

AEDAREEALLE - EIMMECVRE
NEBEEREIATSE

AsES K URhMEE

NALEECRSEFRAEAR ; cancer
treatment-induced arrhythmia (CTIA)

J Am Heart Assoc. 2018;7:e010101
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Buza et al. Circ Arrhythm Electrophysiol. 2017;10:6005443.
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UH'L, BazettOXTROMBBOFEZE+D(CHETEY, fbICFridericia #1E QT FEE |ZI’E‘3

= - Hodges fiIE= - Framingham #ERXRZEHRIEES N TS,

FridericiafIEzt: QTcF = QT/:¥ RR

Hodges#IER: QTcH = QT + 105 (1/RR-1)

DI 60/ A Framingham#IE=: QTcFr = QT+0.154 (1000-RR)

QTRIFR=0.4%
QTc=0.4/V/1=0.4 (400 ms)

> >

LIB¥ 100E)/4>

QTRFR=0.47
QTc=0.4//0.6=0.516 (516 ms)

BENICQTRIRBORREBD¥NZBZ 2 LATEREEXD

REVILEY VIDEERE ([CE UT=TdP~
IDERDSD

JPN. J. ELECTROCARDIOLOGY Vol. 33 No. 3. 223-247. 2013
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e, BEBETEXAR—AAXA—H—ERBE LT,

ZBLERICKBQTER

Cardiovasc Toxicol. doi: 10.1007/s12012-018-09504-7. 2019.
t MOESBIEEB BN OBMBIC BB REEROEEMERENY D ABRORVRS (KrE
w) , BUKBZOEREBSAUIALAFvRIL (hERGF ¥ RIL) DFHHBIEBDOKF +RIL (IKr)
ZIWHL, QTERZEERY. HERG: human ether-a-go-go related gene
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f SoMEDFRE  (Congestive heart failure) 1=
BIE  (Hypertension) 1R
T5RBE  (Age) 1%
FRIIRD #R% (Diabetes Mellitus) 1R
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B HARB B5HE © WIHHZB vol. 7
o - 1R SBAR 2011: 70 K OfFRR
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’ HAS-BLEDZ 370 T2 O=EHIE
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CHADS,VASCZIT @F&E)  HpbanDT, &h o SHEEER RIS : 515 CHADS,VAS 23714, fvf?fgis /70-79#% / 60-69%% 3/ ? /1
1B 2O TOMME roke : B Age (7585 St
URIETD : nosition © n ge (75mML) &Stroke
PRBCAST gﬁ&lg&g‘)r p])rgdlsposmon BMmDBEE 2mE L. &5 LmERD Cé):; — 1
R BEEC S (65~747%) ,  ©GFR< c =
MREU 50237 Labile INR : PT-INRIAD-IRR 155 FLLTH (oorT7am) gl i
Elderly(>65) 1% =T P =
Drugs/alcohol : FH/7)LI—L &1 %ﬁéﬁﬁ;‘fﬁgé’%ﬁf #BIIABPOEAA 1
}@)IE/J:I\*E}%LJE Tl% < [ENSAIDsOER s BEEEE 1
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N Engl J Med. 358:2667-2677. 2008
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Cancer therapy

Cancer drugs associated with the development of
atrial fibrillation, QT prolongation

Cancer drug agents

induced

Atrial fibrillation

QTc prolongation

Alkylating agents

Cisplatin, ifosfamide, cyclophosphamide, melphalan

Anthracyclines

Antimetabolites

Capecitabine, 5-FU, gemcitabine
IL-2

Interferons

Rituximab

Small molecule TKis

Ponatinib, sorafenib, sunitinib, ibrutinib
Topoisomerase Il inhibitors
Amsacrine, etoposide

Taxanes

Anthracyclines

Histone deacetylase inhibitors
Depsipeptide, belinostat, vorinostat
Chemicals: arsenic trioxide
Tyrosine kinase inhibitors

dasatinib, lapatinib,

Axitinib, bosutinib, cabozantinib, crizotinib, dabrafenib,
nilotinib, pazopanib, ponatinib,

sorafenib, sunitinib, vandetanib, vemurafenib

BRAF inhibitor: vemurafenib
CDK4/6 inhibitors: ribociclib

General rules to guide management:

early cardio-oncology consultation

FEarly cardio-oncology consultation

Promote healthy lifestyle and optimise CVRF control,
specially BP control

Adentify and treat reversible AF precipitant factors
AReview drug-drug interactions

aseline ECG and regular ECG monitoring

Perioritise symptoms and rate control therapy
Astimate stroke risk based on CHA2DSz-VASc score
Hestimate bleeding risk based on HAS-BLED score
MReduce modifiable bleeding risk factors

Aviinimise the use of antiplatelet therapy if
anticoagulation is needed

Zearly cardio-oncology consultation

Fridericia correction for QTc calculation

Avoid concomitant use of QTc-prolonging medications

and electrolyte abnormalities

Aaseline ECG and regular ECG monitoring during

therapy

Af QTc interval is >500 ms or has increased by more

than 60 ms from baseline: consider temporary drug

interruption, withdrawal or administration under

hospital monitoring. .
E-Journal of Cardiology Practice 16, 38 - 13 Feb 2019

CTCAE v4.0 (BAFEEIR) [cREc=nd
MES LUVMEREEEESR

Capillary leak syndrome

EMOER/BERE  Thromboembolic event

Flushing p-iii
Hematoma fiil:cd

Hot flashes FTh
Hypertension mmE
Hypotension EnE

Lymph leakage YVItR
Lymphedema Uy )GRE
Lymphocele Uy JBE
Peripheral ischemia SR m
Phlebitis EPAR TS
Superficial thrombophlebitis REEE MR MERPAR S
Superior vena cava syndrome L REARIEMRSE

Vasculitis

Visceral arterial ischemia

MRS
Jiik-23
REEDARE M

Vascular disorders - Other, specify M&&®. Z0ft (2

#89(c2m)
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PALL BESE 0 74 7)) VR EIET AT T A Y REET D +PA R IEY

. A MAA V(L1 IL-6, IL-8, TNF, TGF, ICAM)ftH @ Bk - /MR - PEHIR 7 & ot L™
BN D T 4 7 vikE

ICAM: intercellular adhesion molecule, IL: interleukin, PAI-1: plasminogen activator inhibitor-1, TF: tissue factor, t-PA: tissue
plasminogen activator, TGF: tissue growth factor, TNF: tumor necrotizing factor
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An International Journal of Medicine, 2017, 383-384
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Wells Score (for DVT) A Moderate : 1~2

A Low: 0

AN Various Wells Score evaluation (for PE)
A High: 3<

BiE
SR
BABR/F i
BRE
Mm%
FROMERRE

O

Wells et al. Thromb Haemost 2000; 83: 416-20
Gibson et al. Thromb Haemost 2008; 99: 229-34;

J.L. EIf et al. Thrombosis Research 2009; 123, 612-16
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ABIFE: BE (-) -WE (-)

ATRRE :  20xx+3%ExA FAFOIRPH SYLETREE BEDISH, HHDDIFOEEERAR
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MEBUSD, FIEZZZL, TRBMEAZEORV TERARBMESNE, YUC TTRT
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mmHg, HR 90bpm (reg.) , RR 20@/min, F7
/=t () ,Sp0;100% (EF1E)
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HERE0E] (RTSTMRS D) , GARBRERGL.
BB,

A MRIREPRR

WBC 11440 /ul, RBC 406x10% /uL, Hb 10.4
g/dL, PLT 25.5 75/ uL, PT-INR 1.04, 747" ))-5"y
378 mg/dL, D¥ 13- 37.2 ug/mL, PCEHE 95%*,
PS;EHE 50%*  (3day 11)

AST 15 IU/L, ALT 7 IU/L, LDH 258 IU/L, $ED
JLEY 0.4 mg/dL, R*&ZE%* 10.9 mg/dL, Cre
0.52 mg/dL, UA 2.0 mg/dL, Na 133 mEq/L, K
3.8 mEq/L, FERFM#E 121 mg/dL, CRP 4.71
mg/dL, eGFR 104.0 mL/min/1.73m?
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THEBULPT VIV INOBPLHERBENRBD, FREETFIIT S £60~907 7.
— ORFAPTTRERBACTHEZS U VT ICEL
@ BEBRFANIIY  RKPBNDVETILDISBLTEShET / /MUY, LTI VERHS.
AT-lIZEN L TXaiEEZBEY 3.
® 2AVIINURD R ATICHEE T BN FBIEZETR(CAEERLIEEDT, ATE 1 1 THEBL, 0
BEFHXaBFZERIICAET 3.
- @ QRBAPTTAEZY U VI LEHNEN RXaFENR BB, XaFhzEiReT3)



REATFRERCS (7 3RONEEEE
(OAC) sz EHDE@

1600
1400

1200
1000
800
600
400
200
0
20114 20114 20124 2012 2013 20134H 20144K 2014FXK 20155X 20154 20165% 2016FX
¥ THE B¥NE THE BN TR BN TN B3 THE bew THE
IRy 21 57 75 131 200
FEHY o 0 o o 4 40 124 178 191 197 232 228
SUCTERNY 0 o 8 23 95 164 161 207 204 218 249 240
=FrEsy 2% 50 95 150 129 103 101 92 92 85 82 81
MYy 1011 1042 1060 1051 1008 1022 921 878 782 707 679 628

IV 7 UV DOBEEER

*IRE, SOFV-IEDNDT 7 I VOHBRERERLS>TVS
mPSL 1000mg/day [VFX 500mg
Vit. Kz Vit. Ky
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Fluconazole
benzbromarone

012345678 9101112131415161718192021222324252627282930313233343536
day

TURBIZRE DR

DOAC : M EE & UEEWER 33T Ll
RS A TV T LD REHEREBHIAE KEBHTS

l

= VAU -2 -

E] 2—-27PUY

7 GHRIFHR)

A ‘\\ﬁﬁzai%n/

S R4 .
I COACERZEIND L2 < MDBOHEFECS fattdad
gy R N EED
nRER B s
S | s RiER

Aruy | st | GEER | e | 1-2mm | APTT

_ N i din] o PT DOAC
o-oruy | go | B0 | eme | 38 | TR0

DOAC |0 | mEmty | el | 108@ | &L

OACODIZERIABIILTT BB
- JE -

+ N I I - - -

700 800

e
= H{LEAR
ERAABAR w RAR

uMmERAE OFIREEANRY

= DROESE

= OFREBAR
LRt
= A

ERAR
BERPR
FLIRAISBSE

= ORRSE
B L]

= EReEH
LRei2
BRER

BEROEBEZ(Direct Oral Anti-Coagulants:DOAC)

DOACRETEMBENDRSHER

CREBEEQIEFCEICRLD (ECEERE - Fih - KAETRE)
FIRFIMEL (lla) PASE

FEARSYIRFYS—b (2011438148%5%) : AFOH

ERFIAEEE.5% ETRTH D, REEBREDYI V0N T I TR E N

BUECRIh L7z, DL PFZY o UP S5 Y R30ML/DERGTEEREED, ARG
EROBEBEHEETRENDRSR E TEMERERRICKDIETHIERE,

I =LY —CTGELDEIBIL - O TEREZAD IR ZM;E. REENERS,
T\fﬁ@%?ﬁiﬁﬁ‘5%M@Hﬁﬁ?t)bﬁ*%tﬂ)fc@%’é‘&%ﬁ&U]@ﬂs(;IEJ.

BATERARMSE (VTE) OERICEIEEL.

EXBFEMEL (Xa) PESE
VX\—DF Y/ : AF+VTE (&8f% : 1B830mgREiHS538H) , ARKRER

OL7FZVoUFP SV Z->Cler (30~49mL/m|n0),%%k(2ﬂ5mg%10mg/El

NEE)

FEFHIY : AFHVTE (8K : 1520mgS&FiS138M8) , ﬁﬁ;iﬁ:&($¢

& MEOLPF= VB> (D 0L - @FE60kgILT - G
FPFZV1.5mg/dLLEDSE2DL L THE) , ER(FCler '|5mL/m|n5E

5& (AF) - Clcr 30mL/minXki& (VTE)

IRFYI(Y : AF+VTE (FRH+88  AFCRIUBEASE) . AERE>E

& - HAE-FE60kgLL E(F60mg, 60kgFiET30mg (AF - VIESBE) , 2

R(ECLer 15mL/minEkiis (AF - VTESE) - Cler 30mL/miniiE (VTE%I?E) .

N Engl J Med 2019; 380720728

N EnglJ Med 2019; 380:711-719
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Pasvolsky et al. Cardio-Oncology (2015) 1:5

DAPT+OACOD AR & SAPT+OACD2FIH# A

A 3EIHREE (DAPT+DOAC) [REASHCEMY 2D
&<, MSEOFHHREFTERDAREMSDD.

A SAPT+OACICHE Y 2158 O HM/IMREE P REY
VTR P2Y JAEREXRTERKOHD.

CTCAE v4.0 (B=EEHR) [CREL=ND
DIMERBESER

Aortic valve disease ARERSEE Pericardial effusion DEEEE
Asystole DERLE Pericardial tamponade DEYVRF—F
Atrial fibrillation DEHEE Pericarditis DB

Atrlal flutter DEER Pulmonary valve disease BERDART SRS
Atrioventricular block complete SREEI0vH Restrictive cardiomyopathy BT
Atrioventricular block first degree ~ $£—BEET0Ovo Right ventricular dysfunction BEMETS
Cardiac arrest ELE Sick sinus syndrome ATERE

Chest pain - cardiac PR (DBEE) s bradycardia SRRERIT

Conduction disorder P 4] Sinus tachycardia SEESRAR

Constrictive pericarditis IR D Supraventricular tachycardia L SR{SRRR

Heart failure ¥ Tricuspid valve disease SRARR

Left ventricular systolic dysfunction ZEZEIVEMEME Ventricular arrhythmia DERRBEIR

Mitral valve disease REHER Ventricular fibrillation DEMSH

Mobitz (type) Il atrioventricular block -t"yY2&BEE7" 0v)  Ventricular tachycardia DERESRAR

Mobitz type | E-Eywia Wolff-Parkinson- White syndrome  9ah2-I < V-KMNERSE

Myocardial infarction DEEE Ejection fraction decreased KRR

Myocarditis LYt Electracardiogram QT corrected DBEQTHEMPRER

Palpitations EiE interval prolonged

Paroxysmal atrlal tachycardia faia: 0= Cardiac disorders - Other, specify gi‘;ﬁ) ZOM(RE
I

| incidence [ Presentations | FDA-approved cancer therapy

Antimetabolites

Angine, vasospasm, M, Takotsubo  olorectal, pancreas, gastric breast, basal cel, and squamous cell
§-Flourouracll 01%-19% cardiomyopathy ‘cancer of head and neck

Angina, vasospasm, MI, Takotsubo
Capecitabine 0.02%-10% escenes i Colorectal, breast cancer

Anti-microtubule agents
Paclitaxel
nts
Angina, vasospasm, MI, coronary Bladder, cervical, ovarian, testicular, squamous cell of head and neck,
L QEHES thrombosis, progression of CAD non-small_cell lung cancer. and mesothelioma
Antitumor antibiotics
Bleomycin <3% Angina, vasospasm, MI
Monoclonal antibodies
Bevacizumab 1%-6% Angina, MI, Takotsubo cardiomyopathy  Renal cell, colorectal, cervical, non-smal cell lung cancer, glioblastoma
1.5%-2% Angina, MI, cardiac arrest junti i
Vasospasm, angina, M, Takotsubo " .
Rare. et Non-Hodgkin's lymphoma, Chronic Lymphocytic Leukemia
3% Arterial thromboembolic events Colorectal cancer

0.2%-4% Angina, vasospasm, MI Breast, ovarian, non-small lung cancer, Kaposi sarcoma
e prem—— Testicular cancer, Hodgkin's and non-Hodgkin's lymphoma, Kaposi's
R sarcoma, Mycosis fungoides. breast cancer, and choriocarcinoma

Testicular, squamous cell cancer of the vulva, cervix, or head and neck,
Hodgkin's and Non-Hodgkin's lymphoma

Tyrosine kinass inhibftors

1%-2% Vasospasm, angina, MI Renal cel,liver, thyroid cancer

pronp— Angina, MI, Takotsubo cardiomyopathy,
progression of CAD

Renal cell, pancreas cancer, gastrointestinal stromal tumor
2%-10%
2%-25%

Angina, Renal cell cancer, soft tissue sarcoma
Angina, MI, progression of CAD, peripheral . . .
EEare Chronic Myeloid Leukemia (CML)

Angina, myocardial infarction, progression
Ponatinib 1% of CAD. o

Hormone therapy

Aromatase Inhibitors (.0 .
Antl-androgens (e.g.. ) .
bicalutamide) 2%-5% Angina, MI, progression of CAD Prostate cancer

Estrogen/nitrogen

mustard (Estramustine) 1%-3% Angina, MI Prostate cancer
GnRH agonists (goserelin 1%-5% Angine, MI Prostate cancer
GnRH antagonists (degaref) a% i Prostate cancer

Catheter Cardiovasc Interv. 2016 Apr;87(5):E202-23
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TKI - VEGFIREVBERDOMEREX D ZX A

FOYVFS—EHEEE

(TKIs) & MERRIBTERF
(VEGF) 1289588 T3, PR
RBOLETY—TF IV T%ESP
BiEt, PIRBEERRECED <Mk
EESCMELR, MSEEND
RAES.
EONDTKISBAMPEEALTO
FTAYEF—£ (AMPK) i
IMREBREREF (PDGFR) %
PFEEL, S ~IVRUPHRSEPR
~ L RICHEG Y D EBIRDEEN &
ZTESES.

Circ Res. 118: 1008-1020. 2016
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A ST EREULARREIMN

REERINSHEEICE T X SEREEMNGBE, BBROST
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STEMISEBENRD 7 7 O — AMEAREE(L + M4E, CSAIITEENAT
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DEDZ < [ECSAT, RENSPRICH F TOREEAIEL —B
HOSTERERMET S, FHENFELDS, BNEE, B
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(AHA:American Heart Association)

GRshk (RCA) AD®
#1

A= |
EEasm #2
EoES |
BTE #3
N
#4PD #4AV

ExSAt (LCA) AD#H
EBRIE: #5 (LMT)
I'd N
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60mXSE 4 NirotinibBhESIATEELAE

[BATEIE - RYIERE]
200XF1N AFREDIEMEEHIEOME (CML) Ofes, EFROFIYILP->FOYVFF—LEEE (TKI:
A F =T = NirotinblC24 v F) CTHFENFNEREZERL, #RLTWS. ICSMEZEERHSNT
B0, BEASBHE ARSI T,

[RAFE]
201xE5/XICBRBARICBN SN, EBBHLBRICTSTELZRSD I, 2IETEEEE(ACS)DEWNT
RBABE BT,

[ZD#0RB)
@ : 5/XICBERN T — T IRE(CAG)ZHEITU, CAGTIIEEHER(LMT)DI0%ILED (FD, AR (ICHEE
DPEE~BEREEDHD = RETH 7. TEMR/ A/ (1T (CABG) DS &S, 5/XICoff
pump CABGx2 (LITA-LAD, SVG- #15PD) =T LT3,
@ : 201XE6H CERBBCEHEMDS X, LITA-LAD SIS (CH L TPOBA(SVGIZEIZE). 9AICE
LITA-LADDIZEASH 0, BERESEHC TMITAR(PC)ZREITL, FAIBHMHERT > b (DES: Nobori) x2%
BB, ZTOBRLMTICRPXFILRTY~ (BMS) ZBBLTWS.
@ : 201 XF4/XI[CHERCAGZEITLIc & T3, LMTOBMSICR 7Y ~AEHE%E (ISR) %5388, LITABEIE
(SVGIELLAT& DRAZE), #5822 T4/XICre-CABGx2 (RITA-LAD, SVG-OM) Z#E{T. TKIEREE TNirotinib
ZBRAL TL/EAY, Nirotinib £'B35 9 2 EIEELFZDETAEONIIZD, RERITYF T (CER. o
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Cancer drugs associated with the development of
hypertension and Coronary artery disease

Cancer therapy Cancer drug agents General rules to guide management:
induced early cardio-oncology consultation
Monoclonal antibody-based TKI Karly cardio-oncology consultation
Bevacizumab, ado-trastuzumab emtansine Maseline CVRF assessment
Monoclonal antibodies ABP goal <130/80 mmHg
Alemtuzumab, ibritumomab, ofatumumab, rituximab  AStart antihypertensive therapy if
mTor inhibitors: everolimus, temsirolimus AP >140/90 mmHg in patients <80 yrs
Tyrosine kinase inhibitors gp >160/90 mmHg in patients >80 yrs
" Pazopanib, ponatinib, sorafenib, sunitinib, P monitoring
Hypertension axitinib, abozantinib, ibrutinib, nilotinib, ramucirumab, AVeekly during the 1st cycle
regorafenib, trametinib, vandetanib, ziv-aflibercept ~ AEvery 2-3 weeks for duration of therapy
Proteasome inhibitors AThe use of diltiazem and verapamil is not advised as they
Bortezomib, carfilzomib block the CYP3A4 isoenzyme, which is involved in the
Antimetabolites metabolic pathway of sorafenib, among others
Decitabine AThiazides should be used with caution because of the risk
of hypokalaemia and QTc prolongation
Fluoropyrimidines Aarly cardio-oncology consultation
5-fluorouracil, capecitabine Mromote healthy lifestyle and optimise CVRF control,
Platinum compounds specially blood pressure and dislipemia control
cisplatin Aaseline echo evaluation in patients with previous
Coronary artery Taxanes coronary artery disease
disease Paclitaxel, docetaxel Aschaemia workup: stress test +/- cardiac CT
GFi Arreatment: as per ESC guidelines (review platelet count!)
Bevacizumab, sorafenib, sunitinib
Etoposide
Bleomycin E-Journal of Cardiology Practice 16, 38 - 13 Feb 2019
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