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Generic Antiarrhythmics Are Not Therapeutically
Equivalent for the Treatment of Tachyarrhythmias*

James A. Reiffel, MD, and Peter R. Kowey, mMb

Antiarrhythmic drugs (AAD) have been the main-
stay of arthythmia therapy. For serious arrhyth-
mias, AAD failure may result in death. If AAD levels
fall below the minimum effective concentration, ar-
rhythmias can recur.’~#* Conversely, proarrhythmic
risk increases as drug effect increases. The therapeutic
window represents drug concentrations above the
minimum effective concentration but below those that
result in serious adverse effects. For some drugs/some
clinical settings, the therapeutic window may be quite
wide, in others, quite narrow (narrow therapeutic in-
dex [NTI])® Thus, when NTI drugs are used, fluctua-
tions in drug levels!-® may have adverse consequenc-

metoprolol,.and 32 with a change in amiodarone for-
mulation (virtually all being a switch from Cordarone
to Pacerone). Among these 54 recurrences, there were
3 deaths associated with the FS (ventricular fibrillation
with quinidine, VT with procainamide, VT with ami-
odarone). More may have been seen in the absence of
implantable cardioverter defibrillator (ICD) backup.
Five recurrences were verified by rechallenge studies;
2 were written up in a published abstract,” at least 3
with amiodarone were reported to the U.S. Food and
Drug Adminstration, and several were verified with
serum levels (Figure 2).

Additionally, there were 2 definite and 5 probable

Reiffel JA, and Kowey PR, Am J Cardiol. 2000, 85 (9) : 115321153
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Survey Data
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664 H[EZE L

64 Respondants + 2 Authors

714:75\7]__/ \_'\_Z 66% EFI33% 75\ 33 Reported 33 Reported

( - J: %) 1E ;F %E& HIR ﬂE Fﬁ ’r A ?/ I\ jé ffé Eﬁ Fonnillﬂ%;egtj\ggt?tutlon No Events
Hypothetical Plot I

g Proarrhythmla
o . o e
‘ : < e Class | Amlodarone]
[conc] Thurpoulic 8 1
PR
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A hypothetical time versus concentration plot and diagram of the response to the survey. Serum level of the antiarrhythmic drug is on
the y-axis, and time on the x-axis. The drug is started orally at time zero, and is dosed every half-life. The thin line indicates the levels
attained with the initiator drug. Darker lines indicate the levels that could been seen with formulation substitution, under Food and
Drug Administration bioequivalence standards. The electrocardiographic tracings of recurrent ventricular tachycardia (below) and
polymorphic torsades de pointes (above) indicate the possible results of excursions of the serum concentration (conc) below or above
(respectively) the therapeutic range. The survey responses on the right indicate the number of such responses reported.

Reiffel JA, and Kowey PR, Am J Cardiol. 2000, 85 (9) : 115331153
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A representative case showing serum amiodarone concentration

Pacerone for Cordarone in a 28-year-old patient with ventricular tachycardia S/P repair of
Tetralogy of Fallot. This case was provided by Dr. Gerry Naccarelli. Courtesy G.N./HMC.

34
Reiffel JA, and Kowey PR, Am J Cardiol. 2000, 85(9) : 1151-1153
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Cardiology

Comparison of Plasma Concentrations for Two Amiodarone
Products

Shari C Sauro, Douglas D DeCarolis, Gordon L Pierpont, and Charles C Gornick

BACKGROUND: A generic formulation of amiodarone was recently approved by the Food and Drug Administration based on single-dose
equivalence data. Because amiodarone has complex pharmacokinetic properties, a narrow therapeutic range, and a significant
adverse effect profile, concem about equivalency persists.

OBJECTIVE: To compare steady-state plasma concentrations of the brand-name reference product Cordarone with the AB-rated
generic formulation, Pacerone, In patients exposed to both products.

METHODS: A retrospective analysis was periormed at the Minneapolis Veterans Affairs Medical Center on 138 patients who were
taking a stable dose of amiodarone before and after an amlodarone generic product substitution.

RESULTS: Seventy-seven patients had steady-state plasma concentrations documented for each product at the same dose. The
mean steady-state plasma concentrations of amiodarone were not significantly different for Cordarone compared with Pacerone
(1.07 £ 0.48 vs. 1.19 £ 0.66 pg/mL, respectively); similarly, the concentrations of the active metabolite {desethylamiodarone) did not
differ (0.95 + 0.30 vs. 0.96 + 0.49 pg/mL, respectively). However, the variability in plasma drug concentrations between products
was increased as compared to variability within each product.

CONCLUSIONS: This study indicates that comparable steady-state concentrations can be achieved with a change in formulation from
Cordarone to Pacerone. However, individual responses vary, suggesting that monltoring of plasma concentrations Is prudent 1—3
months after any change from one product to another.

KEY WORDS: amiodarone, anti-arrhythmic agents, arrhythmia.
Ann Pharmacother 2002;36:1682-5.

The Annals of Pharmacotherapy ® 2002 November, VolGime 36
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Clinical Equivalence of Generic
and Brand-Name Drugs Used
in Cardiovascular Disease JAMA Dec. 3. 2008

A Systematic Review and Meta-analysis

Vol300 No21

Aaron S. Kesselheim, MDD, JD, MPH
Alexander S. Misono, BA

Joy L. Lee, BA

Margaret R. Stedman, MPH

M. Alan Brookhart, PhD

Niteesh K. Choudhry, MD, PhD
William H. Shrank, MD, MSHS

HE PROBLEM OF RISING PRESCRIP-
tion drug costs has emerged as
a critical policy issue, strain-

ing the budgets of patients and
public/private insurers' and directly
contributing to adverse health out-
comes by reducing adherence to im-
portant medications.™ The primary
drivers of elevated drug costs are brand-
name drugs, which are sold at high
prices during a period of patent pro-
tection and market exclusivity after ap-
proval by the Food and Drug Admin-
istration (FDA).* To control spending,
many payers and providers have en-
couraged substitution of inexpensive
bioequivalent generic versions of these
drugs, which can legally be marketed

ki manltinle mamafactnrars aftar tha

Context Use of generic drugs, which are bioequivalent to brand-name drugs, can
help contain prescription drug spending. However, there is concern among patients
and physicians that brand-name drugs may be clinically superior to generic drugs.

Objectives To summarize clinical evidence comparing generic and brand-name drugs
used in cardiovascular disease and to assess the perspectives of editorialists on this
issue.

Data Sources Systematic searches of peer-reviewed publications in MEDLINE,
EMBASE, and International Pharmaceutical Abstracts from January 1984 to August
2008.
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GENERIC DRUGS IN CARDIOVASCULAR MEDICINE

]
Figure 2. Drug Class and Aggregate Meta-analyses of Trials Comparing Generic and
Brand-Name Drugs Used in Cardiovascular Disease

No.
| | Effect Size Favors | Favors

Drug Class Studies  Subijects (95% Cl) Brand Name | Generic
B-Blockers 6 135 0.00 (H0.24 to 0.25) —eo—]
Diuretics 10 135 -0.03 (0.28100.22) I—O‘—|
Calcium channel blockers 4 242 0.00 (-0.53 t0 0.53) I [ ] |
Antiplatelet agents 2 50 0.21 (-0.19t0 0.61) ——eo—
ACE inhibitors 1 23 -0.09 (0.68 10 0.50) I [ I
Statins 2 " -0.25 (06210 0.12) —e—
a-Blockers 1 13 0.06 (-0.37 to 0.50) I . |
Warfarin 4 138 -0.09-0.33t00.15) —e1—

Overall 30 837 -0.03 (-0.15t0 0.08) e+

40 405 0 05 10
Effect Size (95% Cl)

ACE indicates angiotensin-converting enzyme; Cl, confidence interval.

Delkenheim, Germany] and procain-
amide [Pronestyl; E. R. Squibb & Sons,
New Brunswick, New Jersey]).*® The

maintenance organization (HMO), a
commercial HMO, and a municipal hos-
pital in the United States. All of these
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Quality Assessment of Original and Generic
Formulations of Injectable Cefazolin Sodium Products
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Wery little information is available on the quality of generic products and it has recently been reported that anaphylaxy
shock occurred when a generic formulation of an injectable cefazolin sodium product was used in a patient before surgery.
This suggests that the generic product contained impurities that caused such an adverse reaction. It is therefore important to
determine the constituents of generic products and compare them with those of the original products.

We analyzed the original cefazolin sodium product and 4 generics of it by means of high performance liquid chromatog-
raphy in order to determine differences in quality between them. Three impurities were found in the original product and 4
in the generic products, respectively. However, the impurity content of all of the generic products was significantly higher
than that of the original product and on analyzing synthetic samples of impurities which could possibly be contained in the

refarnlin endinm nrndurcts the chromatnoranhic neake af three Af them nverlanned with the neaks nhserved in the chroma-



g, LT G v TH A Y R NUEETIE LR U kS @Sl T L

o foht, BRMTRITATORMICIHENTEOFE

& R PREE L. b, BHRBOET T R
1. BRICHTBEIDN SPHT LI, BRoOE7 7 /) v E— s ERiEEE
HEMOKRTAEHPLCIC X Do L7-#58, 2o~ ThHh, AEEEESH NI T
mv T

500~
- -\I
9& % Fll:ll:l (EI) y .-E\._

- by

25 5.0 15 10.0 125 15.0 115 min

my

® ‘ |

o / @ % B (=S 2k 2m I

v ] o SIS / to—a?fﬁ &0 ;h’f:
%35, 0] T)@ o7
250-] l |
] J. \
o 1 e l'\._f "'\—..x“rl'"\l \\""-  — . ——
25 850 75 100 125 150 175 min

B2 ESTHEE T ) g U o LEIFIO HPLC S0 k55 4
(s (2ERERO—R 3 A)
W E—H1,Q:E—F%2 0 E—&3, d:LTr S,
HEI s |



I7II)FR)OLGFE
SRR OAFYIZRET
HIREIHER
FomUIR)YIESREM
mEBFHRETEER9—3




[, AEA

AR LA R LR LT,

£1. WA AL
oy hNo.
WA &= i ARl PPZlF WERTE T

(%) 77 AV 0Es Bl

2 vAw AN Tt
3 §4%7 ) vEsR g
4

Y7/ vEs R

AOSTROL — BOITFOL 7 A5 5 AME#ALH
SR154 R HET77-vHRA2H

90365 KERSTERASH
(9GIT =7n77-<hAsH

EVEERBEmMmEENEREMIBT
EREZEOCEREMIEMDBHARZIT o

777

WS 7-Aminocephalosporanic Acid (7-ACA)



{2 AT 77 ) o AR HPLC J v )T 4

5 WD SIS )

— W2 (ERtTI))
HH3 (ERAE)Y)

— W4 (BR177)0)

0 ETOE—IN
B ks mREmbY
RSN

~— StFIY

_/k\f\J LJ\_/\__\_J BIFASY

10 12 14

—
P
.
=
==



TNENDE—I15%LLT. §512.5% LT CHER
(BEXERA)

1.00
090 f
M 1n0.9 (RT9.44)
° 080
p Mno.7(RT3.53)
= 070 r M 10.6(RT2.56)
+m 0.60 0.5 (RT2.05)
fﬁ 0.50 n0.4(RT1.72)
T 0.40 . n0.3(RT1.22)
Q 030 Wno.2(RT0.71)
N 10.1(RT0.55
%020 ( )
0.10
— — | ] -
OOO ] ] ]
1 2 3 4
A%

K3 WRHE 77U F NI TDADAL =T PUNOE— 2 HREOYR 77 )
mfElc kT AES (%)



1) KREE20mg

BRIV IRV EEMMEFRRTS

100
pHL.2(20mg)

90 r

—-No.1

30 —m— No.2
—m|—No.3
20
AL T
10 —i— 40meHE
0 . .
0 5 10 30 45 60 90 120

5
A= [ (5.3\)
X5 27U 25 REE20me @ pHIL 2 12351 5 7 H 2E) SUZLHI



)95 R 20mg iR

« J1)HS5TR20mefEIZDULNTIE, BEERFEE
ENLEEQRFENREREHETEFIN. N
2. MmBICEETEZH/IN\NTA—F—%
EDTRRECEIZRMT A ETREELE:S
%;&ﬁfﬂ%?’é& O ZESIN TSI ENEFRES

s BEAFIE. TD=6H. BEBRIRZITHO>TLVSC
EHIESNT-=,




A5+ —ILRFIO 7S B T i

O A+5aFJ—IL(REREE) X#sEThY . ERIKRETILHILETH
RISz =0, £F. BROBOARFLEIZTTEIL D7 ALE
LSRR TRAGSNTLND

O WA TAFSaFY — L OM B RECEARONDLDFEE TR
BY. BEHSOBRERNRELE (F1M)

O WG T, EREHMNOVIEITRELELSHBHEZTRLE:
O %S RLZIZLARBT, £ERERIOD EVFHICRFLHIERTEG
OvkDEE  HBELMELST- GRIEEERICIIER)

O BEFRIEHEMEL. BUNMLREUANDEENLTREITENETS
A—N—DHMZEREFZTT &

O KA DHEICOVWTERBE~DIFRIZREEDD

O HFHLHAMIEZNELT HFERRICENTIE, REL-Rafia?
RIET A0 ITREELRZETE M HICEREGD



FMAOFMEERENEEWS - — TN R EROHEE

EEF@ABITEVTIE, BREERKORKRERERO-SH, BE. UTORMYBHEERE.
FERRFOPMDARKEOICFEON-ERFIIOVWT. VxR EESSAURBEFAEST
PG TEE T REEFRRURRIEHFELRE)

—HERBERO—RELT. EROREERE M EREELSSUBERIERE)

REERXLMAHWHREHSFEERR REEELARBERNEEE
- RREESOSHOBEEOZLLIALEZRL-O, 22
= - i . (1)} 1=, —
AEERACIARIE A | pemmscansnsomvecansin o axn
- BECRLTERRICNT SRMRERE 10088/ %), | | AREROLOORRREERE #:028/%).
—IQIE sunm-x#-uxm: B RREGF s
: i) . BROEH
?:g‘_gg‘; / FRER. ORRX M mi:i:ﬁ;;g”f
T 1
o PMDA AIEESRS \;ﬂ sl IV
B Exazansscam WEFRH wions EHLEM
5 Sz EREAR
H l ikl sl [ ®ann | “*"’i" [ermEnzm |
”g mesms | “&mm M% 11 Nmﬁnaua
P| s
ol
b i&ﬁﬁiim
G ) | | WEEAE. NER )




BFEML.ERELHICEST
ITEXEHATHAEERICIE
HICESHHO B AN E



IN—h4
F—I)SAXR-TTRYwHEL?




EREEEAKRET IL—T
THEVIR)YIEEGEADESE
MZ (ZIRIGERAE R

v‘ -
g el
-I-/‘ \ : \ :‘4 -
< R e
. 8 g4 \ 1
TR
- | B |
1




JEM—JLEE

7Yt TrDEE

VP

F 454

EVILAR IR AZE

—a—RAAEE

T /ohTEIL

FRILINRAFY AITIIR

B (F k)

KRR )VIEEE %

ODEERI (HF)

HILRTLT—k
15 B R 5E (F)

5%/ 7O0XNEEE
R (Hhté)

TJALANTIUE
RIS IR A&k (24
3—)

Ot LR A
LgE (k)

TS IIWARNAT
)L (I A)

NIk

7 L0022 0D

TLI S8k

A RA0DEE

ANAFUEE

2702 0DEE

EAIL2ZREE
(NH)
IARTSY—)LNa
& (b—"2)

7 LOCE>OoDEE
(b—"2)

=AYk ity IRV
1SS 5 (h—"0)

RJ1)IR—ZR0D
gt (k—")

TZHARAFNa
& (b—"7)

ST Z—)L
OD&E (k—"7)



Se &
LYV LN EE

nXy=- fE

7)) —ILiE
TILRYHGR KT
L

S <—hE

INBRLTYILN
oawyd

HILTF) 8%

7oJaxy—IL
1E R EE (h—"7)
AXY7O7JT>Na
i (k—"7)
EvyZoo—)LJ~
ILERIS BREE (h—
7)

G)AE) FiE (b—
7)
TIL/hTEIL
(k—"2)
—a5>v7—ME
(b—"7)
7To7Oay—)Lig
EEiE Oy /INR
A (k—")
KXHY S aES
k—7J)

7HS5—hgt

LaAF A2 5E

—Jx ECREE
(b—"2)

HILRS A T4 8%
(b—"7)

—tJ)LT)8E
(k—"2)

T ILEEE

IRR)aNY
IS &E (b—"7)

F v LR—)L A

!

OV RA—ARUEE

RAITUTIL



AVSOH—TI AXFTAH =5 T/NFoiayd

R
RAZ—=I

X5V R GEH
JTAST78E
ARE Y &
J51) A
/\NJLF—ILDEE

L=—R—XGE

ViR

HAaRRY)AhH
7+ )L (BMD)

T/NJLL AR YR
FE | (F)

JxOF—LEE

T IARERFE
oIV ERIE F
7o) AAIA
g (k—"7)

R LAOS I8 B

15ODgE (b—")

T35l
A EIE 8 (b—
7)

TIASOVIEE:
1~

HREFUEE
7 R52—DfE
LURILE8E
7ILAAFGHNA
HA40)v8E
TAR)—8%

d—/\ARZ3—")

A\D o=

EH TR
EgfE (b—"J)
J7EF0D
&€ (b—"7)
JOFYJ3>.L0D
&€ (JG)

TZILITLAVR
i

7Aash—)LEE

YVILET LER
IS &E (b—"7)
Ao ah—

NS



EEINLDER

7ZEvhREE&R (BBF)

— ZFERIITAOTILIRFIL (GEE(ZOSLLY)

— BEKICIIFHYHAZ N, FMBFIHNELD

— BFELIIERERSABRN TSN TUVEN

LaFA42DSUNREF

— BERICTTHILET.REZILEDO. KOEIELAH D,

— SV RAARAL U ERIBRET HEEKRNAEMLTIAVTSATUR
DIETHUDES

INDRIBREEE. TLOF U EE. VT AgE/NRRA UMNEFRD

— HREAIFFEFT/NRIIEHDI-OH. BRIIERBEZELETIHE
A=A

a=a—)L(RF)

- BIMEEMNY TLEERFMEDBEICHWNS=H



A=A XL vY
(AG:Authorized Generic)&(& ?

« B PRICEEREA—N—DPFEALEITH HIRTTEHEL

5Z, thDGEIZKERITTHITET SEEMZFAGEIES

ﬂ.

- ERFLEELELOT, AYEMESERBLE F

B 7L

o REZZETIE, FEDHEFHIFNIINDEHOELSEIZGEIS

BEEMHD

o INICHLIEFEEA—N—E, FHFFRFOLEICEMEN ST

XIEEZIAN, TD1DELTELGEEZDLS

« FAI—IRE, F—8ET, @b EEALTI NG, ESHZ

ICEDDLHHREF GV IRV IETE RS



RAXELTOTLADAG.
HIMEIENFEFTEA

I %nn %#(32014%F 51683, HT HhELEMN
ABREMELTWNAARBIJOT LR | (— & =HhHY
THILE) DA —VFAAXR -y (AG)  [H
OTHIAVESHTNIIZDOWNT . HITHHAD
B MUNERIZRTIT S EXBALMIZLT=,

o« fthtIZEERIFT THEFESNDAGIEINA#IH T

« JATJLAIX2013FE5EY LITHA1258(EF

o HIMEEFEFMEND IRV IS ALIHIZ~67
ARCRFTE I HIENTED

* (2014F5H16H)




BREMICHDODDIAGOTHIZS T 7
NEFHILT >

I2xFVIxTFS> g0EROLIL

e O

EERDODAREFNPAESHDLR— B E(TFEK




EIARSSRDA-YSAAR-SIUYI —EO

SoREM A-=h—% AGm& A—h—%& F5T
e J13YVJ1r>>
1 LIS 9.4 [SANIK] HET 2013%6H
2 FAAIN> J)\VF4 A T7—~ JULVHIA B R] bR 2014%6H
3 VXA J)\VF4 A T7—~ VU ROEETH >R R 2014%6H
4 JOoJL A HHAFEmMT TN HIH HIHEIER 201449H
o o . - p—=1t
5 5w~ — LiJO+H5<>[DSEP] 2014%12H
TAJ7
6 T3EWIZ B4 AO0ERJLUILISANIK ] HET 2015%F6H
7 VDL, IA914J7—X YD-YA P 2015%6H
8 |IWIRIA=>| JINF4RAT7—~ rHOly> R R 20154124
9 a1==7 AT ZE WL T &HITh ] HIHRIEE 201643H




EIARSTHRDA-YSAAR-SIUYI —EQ

ERWRE A%, AGRE A—H—% T
10 | 3FA | JUWFARTF-X | SUEFATHIR] HoR 2016465
11| JULNYIR | 959Y-23R954> | N3o0em7asst | L2 | 2016478
2|, f 3 ,']/IZ\%E BMEIER/MSD | EXTIVHANEIKM] 3:3;3; 2016494
13 | IH-FK RS T HFF TN HINEE | 2016498
14| S | 9399232054 | NoFeFrasy) | D50 | 2016495
15 | HYRZSFS | JULTARTP—X | ADRLAFRIHOR] YR | 20164128
16 [FBA nmm (|POLZEARER gmm | 2016412
17| A3 | 9309232054 | ZINTIATAAL | LSS | 2017415
18 | O | MEEEER | Rur-Nsoo) | BIABSSES | 2017417




EIARSSRDA-YSAAR-SIUYI —EG

FTEREMHA A—h—% AGin%4 A—h—%4 FE5T
19 | SHLFYR (TE;Z;SIZ) F)L=HL5> T DSEP) %1_757#\ 201746
20 | =hAO (7%2';;3;) 5507 DSEP | M;;}; * | 2017468
21 | zE (7%?511) )15 7 DSEP MI_X;; Y| 2017468
22 | 4325 KR UIRSERTA—Yh] | KIFREETIS | 2017468
23 TAFT AR FrHREE STI)TANMEFY] | IFHEEIRSE | 20174F6H
24 | Ts-1 AMEER T2 T2 AN | BILARSES | 2017468
25 | {7HIMS | MeijiSeika eIz '\'(55’*{*” v Mejifjfgka 2017475
26 | JURN-IGR| PRNSUR/HEEHE (DR RGFUERIDSER)| B =>% | 201769




FrRAEAG

20172020 EZHR DI, RERORHUNTDZ. RREESTHEOILRNFEINDS,

=)

. 1"\

L
A

2016.12MAT (E{

—
=
I=I

FFRmEMHEL

7,000

6,000

5,000

4,000

3,000

2,000

1,000

Se 5t 3005 M
P EDOXKE S

AGHY

I BET
9&% E§ E'l: @ﬂigﬁ*ﬁ 17t0z /\"w?i')/\“x;‘y?}\"\y?
58 C#93000E M Lovgn

T

7I3FG9>

W=7
Y53

15 215 ﬂ

TIV+Y

=

2015

HA4H)
J1J9%
B AN

vF-7

=573
PPV

2017 2018 2019 2020



AGD A )y &l

e 1—H—{|
— ERBELE(REILELZOD T, RHEEOEENGE
FRICTHUHEINLE
— FVMENT-EFZFDEEGEDERTHEZS
—1=L. BRIF—RBRRAICTEDHS
- %Gli&“:*')v’]@?ﬁ%@%ﬁ%’l‘i’&%é@ gulg X
o A—H—{|

— xRy IICHiEE A BINSHIZ. AGTHIGEA R
TEDA)YEDHD




A=A XK R)vIIC
B89 53K - =R 7 > 7 —FRE
(201643 A)



87

T—VSA ATz k)vIiRE (EMAE)

(A& Br]
> DIV IERBRUOA—VFAXR- DRI DRNE. RBEZ
HERT Do

RAEFE = Webf&E

EEARYI—L 24 CKEERAYUR)

RAETY7 . 2H

M IL—L ;. FTUTUAERARIL
- HAESNZZEN 1 —BRAH. BRFAE
e HBUTFNYAX . 360s.

TOTAL x4 b Z Db 6P ]
3605 | 112s 130s 118s

- WRAEBAFH . EIEARERBEHSOALILE/A



AG D RN R

Q7: EKAEFA—VFAXR- D)y (AG)ZREEINI=CE
[EHYFET DY,

EEI->TLVS m HEEEVRRE T, LA mEISTELY
0% 20% 40% 60% 80% 100%
TOTAL
n=360
___ GEIDEMALKISELY
KRG
n=112
Z D thiRERE
=130 26 32
GP
n=118 48 29

88



A=YIAXR- 1Y

A=YIAXR-I1I1RUYI (L TAGEWVWWET) LIS,
I ERERMOIERAD—DOTHY, FTFHREREm (hE) zRIEID
A=N—NS55FFD TR T JRE,, I, RETTEFT

REEZMEF—BIIRAVYIEEMTT,

— g RS IRUY)
B2k E— E—
[REE E—
)] 167 E—
b B— HR3EEahZ
KETI5 [RAIE—
2R - €8 - B E—
FhEE - ZhR E— E—
B & SEREFERDI~5E] SEREFEMDI~5E]




(BEIER®B)ACGDIN S ER >

Q10: A—YSA XL -2xzR) VY (AG)IZxTHEEDNFERZE
ER5ELEELY,

m—fEDGELYH, B —fRDGELYH., w—HRDGELYD. —HRDGEE Z Dt
BBAICAATLIZWERS WALIEWNERS EHWFLENERES ERREDLFEM

0%~ 10%  20%  30%  40%  50%  60%  70% 90%  100% TOP2
36

TOTAL

12360 15 1 71

| —— —— [
R
=112 w2 oo Z

%?jf;f["_“ 12 1 71
o 22 1 67

KTOP2(%): I —fDo xRy IERGKIYEL, BBMICLALEZWERS | HT—RBRODIR)vIERSRELYEL. DALENERES]

90




THAGICITEIEENH S

] L li'

E“% 1Moo

| Y
e ey
LNSZRLY

FoitHHlE EYFRY
RIS EEER

IWBEIEESMN
FRinWE el



IR IERmORAFEDOTF

EMFEC(EEHE] . .
Eﬂ%/\ yZ Qi 1 g A ({tA)
N SFeS =] o5 = BENAEGREEUSUIZER 1] o sy s — g — T =]
IR SEREUSET i NSULET, | ShsiRssA@as=s | S ENRRemoRE
L [T L e P e AN
R EIRES (I E P A e
e ety INY IR F T —1— AR~ N~ o
FKED BOEGRERLEIC
SA=o Bl REMLIE. 14 AMFHE 348 ARIFERRL
Hm& OOTEHES] OOTBE#HES] OOIE=EES]
o B BRES T - B &EIRFETT ¢ RIEIRSEIT | E=H
/A3 T Z<IBRXITJT EIE 'Y
SRR N hits B, BT : I
FREX B B
GVP-Il-h
B B B
XFh
SeFEREAT X 0.5
=il SCFmMEMx0.5 (10¢t#8B(x x0.4) o5 = = ) o A o5 = ) o A

(10%#t#B(E x0.4)

X FeATGEN'BE(CFEST

—

SEZ
2B




1) EFHEFIEEER

<ATFHILE 8 Bmg THTH >
R AN BRI TS FE 8me [HT 0 LEEMAIEZNAFNRLLEE (T2
LFEFALLT 8mg) VoA — A—iEic L iEaERFEOERS LT o5
R EmEEAEREL, S5 EERE T A— % (AUC, Cmax) (2O THIFEET 21T
> iR, AUCoz M F Cmax O EMRME O ERMEOZED W% EEEMEIZEHFih
log(0.867)~1og(0.958) J2 TF log(0.813) ~1logl(0.950) T EmRI SO EHETH D log(0.80)
~log(l. 25)DHEFHMN THhHh -7 Z LG, MAIOEFER)FESE SRR =i,

Tmax T
(hr) (hr)
7 T A gL S e BE 4.6 7.6
Bmg [ 45 =12 +=1.5
1 P i A 4.7 7.4
(#£H]. Smg) =11 +=15
(mean =S D_ . n=40)
(ng/miL)
140
gn 120 |
= - —e— AL TFYUNLEEmg (ST )
E 100 | —O-- WK (BN, 8mg)
= mean=+S.0., n=40
— ﬂ»ﬁ -
% _
n 9
-
o 40
_n L.
BE 20

[=]

0123456 8 10 12 24 30
R (hr)



A —VSA AR TR )Y IAD
SE DT




®IEMEB/BRIITERFIL R0, BRFISL RIS

Q3 : BFEMEAEHYERFIL TORL HIVEEFEmZIAFIUICK ORI O A (3

DEIH.
60% . - —
= TOTAL —JR P S HI ED RAEFED
50% n=289 n=136 n=153
40% 3-843

T

30%

20%

10%

0% -

w0

BoAm R & PRoks e 2R 0 =gz 0B
R 5 = K, =1 LR e %3 /%4 = _..._ C
L Ar s n Vs apmn By 0 ij; e s X 2B
ke @ B B Mmooy o Hy Bor W= @ G
# m == ® K& T qE #in M R E =
1 Gl LVE Y B omuy o w o ®W A A
E g £A Al B A
E _Hl Z o
% > B’



20209 A FTIZ80% !

“I

. @
a7 80Y% ’0'
&

/ 80% T1Jk
30001 H




S0% BEERIIKRE.

2TEILTEAIEX/\ES B DT




SEHTIIEZMAEAE#SHEHD
BESBEANNE

B =iz REEFEDHE =

?mb\AJﬁlJ o= NIl Al | HFH%

T V534X J70)
NORERT!

\_ J




TS-1 85



TS-1 [IZHAGHHE TLA

A—H— B m
AARIEEE IXT—IRTY
IRFHE IRI—TY
h7TeIL D ERAEES T/I9R
MeijiSeikaZ7/LY |[TRITUALY
—Jno TAZ—IL
AA{EE IXF—IRITY
SRR —
IRA B IRI—TJY
AA{EE IXF—IRITY
OD#& IRFFHE IRI—DY
[ LI G2 & IRITUEATERY ®IEBLAG

XhJt)l- 58 - ODFEZFETTL CLBDFEALE SRHEZEDH



BIHZEWLDZDNT

SIRVYIEZEmOBERAED BV (REVER)
=AGE 2 TDERAEDHZHUS

>TS-1 (EHEZREm)
B, BNz, 5 - BEigE. FE/NlREAhE . Filifee X (I FRELE.

fER3EE . HEEfER X

> SIARUYIEREm
BJE. JESEERE

X T RREBOEISAE (IS FEE R DHDEUSLU CO\SIEIEE



MAATIDAGIZEIFAEES



2018 F Z RPN E &
VIRV EERE G

xR ) O EERE
ﬁgbi‘f!/\g
\




2018F 2 R EREN L E - BN E &
VIRV EFES
s DEEEEMAFARFMEDREL
— 80% BEAN
« QIBFEEMFE
—- IR DZFEEELSDEM. 40%~ 7

- QBERUNE & F

JL:I.EL/

= E DM & D Bl B

L L S Ay (YA

« DFRHUNE

AT S

REL

+ ©DPCPDPSOEEERmMIEHIIFEIL.
FEBEET MRk I




EEmDEMZTITS

s BFHUNRICERLNZIFEL, SHIZ105F
FEIBTAEERMDEIZTTITONRET S
~BRENDEZTHRZENBNEBZHIHH. 10

%

—FD2FRIZ26E, IKIT4FE#RIT1.5/5&L . 64
RIFEDIKAEEIZT B,
— BRGOEEHEZ EA0%RBEDEIL, 104

RICERFEME

FHEBL-RRATRAERMED25EETTIT

[T TEREEDLEETHHEZTIFS,

)



[T R)OERELD
%ﬁf:ﬁ O—k<vy7 ]

B IE 45

- BERREER OGRS LS
h, WAICERASEDA TS
f?

- GEEMPERERIFEERES,

NDZEDFEEIRT 2D 2 SNy
— 20205, D)V ERM80% *ﬁf»ﬁg Koy’
H%ftl\j_t\\bg_l‘j_é I 20204, YTRUyIERHBO%RRICHIIT

- 2016%7H21HIZ | T —

EFEERKYFET (1200M)

NEEAEL




Eb L

M SRYEPS 4 %:«uwyf ﬁme“mvaws\%s- T
. - i - .’, ok , 3-"' aid . o
e R - | . »




CHEBEHYNESITETVELLE

EEEEEUKRFED) =y http://www.iuhw.ac.jp/clinic/
THA RN EKELTHEYET , EESAZTITHBALESND

AHDEEEMIIRBESDOYITHA

~SABALTEYET , JELEELY,
R 1 A ®ER | YIvy

CHEBEWEDOEIIUTDOA—ILTZELAT
mutoma@iuvhw:ac.jp



http://www.iuhw.ac.jp/clinic/

