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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) : 115191153
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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.
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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.
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Clinical Equivalence of Generic ~ Jaua pee 3. 2008
and Brand-Name Drugs Used

in Cardiovascular Disease
A Systematic Review and Meta-analysis

Aaron 5. Kesselheim, MD, JD, MPH

Context Use of generic drugs, which are bioequivalent to brand-name drugs, can

Alexander S. Misono, BA help contain prescription drug spending. However, there is concern among patients
Jov L. Lee, BA and physicians that brand-name drugs may be clinically superior to generic drugs.
M: .t R. Stedman, MPH Objectives To summarize clinical evidence comparing generic and brand-name drugs
Argart eoman used in cardiovascular disease and to assess the perspectives of editorialists on this
M. Alan Brookhart, PhD issue.
Niteesh K. Choudhry, MD, PhD Data Sources Systematic searches of peer-reviewed publications in MEDLINE,
William H. Shrank, MD, MSHS EMBASE, and International Pharmaceutical Abstracts from January 1984 to August
2008.

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! X
contributing to advers{ < 5 ? R 7 SE 3 9&% a =1 E/J =1:_|
comes by reducing adh 7 LA J J 2% HA t AA 0) Eﬂﬂl . .
portant medications.””| [= % ,I‘E —_ Fﬁ -d— é 9 ﬁﬂ *J.T_ = K
drivers of elevated drug c |E-| ‘ ~I= } ¥ aff )
name dr“551 Wh"':t'_' are SOTT AU RN fioneof which 38 (819%) were randomized controlled trials (RCTs). Clinical equiva-
prices during a period of patent pro-  ence was noted in 7 of 7 RCTs (100%) of B-blockers, 10 of 11 RCTs (91%) of di-
tection and market exclusivity alterap-  uretics, 5 of 7 RCTs (71%) of calcium channel blockers, 3 of 3 RCTs (100%) of antiplatelet
proval by the Food and Drug Admin-  agents, 2 of 2 RCTs (100%) of statins, 1 of 1 RCT (100%) of angiotensin-converting

istration (FDA).* To control spending, enzyme inhibitors, and 1 of 1 RCT (100%) of a-blockers. Among narrow therapeutic
many payers and providers have en- index drugs, clinical equivalence was reported in 1 of 1 RCT (100%) of class 1 anti-

R I | IO (SR B o A o ¥ i g . U2 6 L T Ak TP A S S T Y o N R SN 5 T far A Y

Study Selection Studies compared generic and brand-name cardiovascular drugs
using clinical efficacy and safety end points. We separately identified editorials ad-
dressing generic substitution.
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GENERIC DRUGS IN CARDIOVASCULAR MEDICINE

e
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 Subjects (95% Cl) Brand Name | Generic
B-Blockers B 135 0.00(-024100.25) —o—|
Diuretics 10 135 -0.03 (0.28100.22) |—#—|
Calcium channel blockers 4 242 0.00 (-0.53t0 0.53) | [ ] |
Antiplatelet agents 2 50 0.21 (-0.19t0 0.61) —t—eo—
ACE inhibitors 1 23 -0.09 (-0.68 to 0.50) I L I
Statins 2 71 -0.25 (06210 0.12) F——e—
a-Blockers 1 43 0.06 (-0.37 to 0.50) } o |
Warfarin 4 138 -0.09 (-0.3310 0.15) F—eo—

Qverall 30 837 -0.03 (-0.15 10 0.08) e

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

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

Delkenheim, Germany] and procain- maintenance organization (HMO), a
amide [Pronestyl; E. R. Squibb & Sons,  commercial HMO, and a municipal hos-
New Brunswick, New Jersey]).® The pital in the United States. All of these



IN\—L6
A=A XK R)yD




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)




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)



AR B exat (SEFIETRE)

(AER/]
> “2020FEF TORFEMOES17%280%LL "D RAHTEE
> AGOFRFBIUHERIEMR. AGICH I 2EELEDIERE

FEFE WebiF&
SREARY1—LA 21
FETYT <[FH
MHIL—L AT —UEFER/ AR IV
B R R ZE Rl B
FEANE 289 A
289 A 136 A (XF%EBE 18A) 153 A
MNREFH FFIE LLIIEEZ L TLNSERIRD
FES st 7oTI)A




F—VSA Xk - D)7 BEZEA (AG) B E

Q10 : A=YSAXAR-T1xWIEREm (AG) ZREEFENLILETESVEIH,

BT B FEZEIVVEIRE T, SEUEENS A "EN5RL
0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  100%

TOTAL
n=28

R B ZEHIER
n=136

RAEFED
n=153




AG?}ﬂﬁ“ﬁEﬁ:ﬁq H sxmaicoanessmban

Q13 : IRFEOFEEIFEZLICHBVWTERIIESNTULRWVLD, HRIENSETISRAFILICED
HBAG (A—YFAXR-TIXIWIEER) OFERIZLLTINDIRTHEANSEL
Eéb\o

= TOTAL R B R S —REIED
n=289 n=136 n=153

80%
70%
60%
50%
40%
30% -
20%
10% -

0% -

o @ W RS
< <) 2 %
A X' vag &
A Y %M i Gl
Ve
" A%
Y)’)"




AGERAEH, SEREATIRICROFLLELSER

Q15 : HRFZDFEEFBE(LCBNT, AG (A-YSAAR-T1RIIESER) ZERAITDILICUIERPERAO
ROFEBOICTEFEDLIBIETULIN
IE. AGZERAZN TRV EI(F. FRATBERICRDFICRDIEBNONDILELTHRSELIZE N,

m=TOTAL =Rl EAIEB T ERIEE
n=289 n=136 n=153

- = & B TR M 3 = WiE T
Ba ®x =& P 6. . B8R = = Ep O
=) - R N A I 1 i\ s @ b
T & %) & O () T X ogm X T B 5 n s
DB RE By &1 pl  2Zg ) o TE
5y i . B BA 5 By 20 mh 3 5 1K W s
Z% B ) N gx | % | 3R D % 3 T
K "R 0 L 0 N G = T

- R - s ERS E 4 it %A

E R A El Wy % o i

5£E = L) LY



®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’



95

SR E X ET (EEMERAE)

EEENELR)!
> DR VIEERRUVOA—VSA AR -z yIDNBHE. ZBREZE
29 5,

AEF % = WebgRE
EEARYI—L 1 24BCkERRE AR
RETY7 . 2EH
M IL—L : TUTVAER/ NSRRIV
- HAESNZZEN 1 —BRAH. BRFAE
e HUTILYALX 1 360s.

— KEpb FOMmHmE | 20O GP
!ﬂ:m 112s 130s 118s

xR B FH ;. EIEARERBEHSOALILE/A




AGDEEFIR

100%

mE1-TLVS B AEEEV-EE T, LIS AN mEISAELY
0% 20% 40% 60% 80%
TOTAL
n=360
J \
PN
no110 31 32
Z D ithiREkR
=130 26 32
GP
n=118 48 29

Q7: HERBF—VSFAAF- DRI (AG)ZREESNI=CEEHYETH.

96



RAEM | A—YSAZR-STRUYY

A=YSAXR-IIRUYI (BBLTAGEWVWWET)E(F,
I EREBMODIERAD—DOTH, TFREEREm (GhE) zRIS5ID
A=D—DBH45EFFDFRZR T [RE, R REHEET

EEEEmMEF—BIIRVYIERMTY,

—R RS IRUYD
B2hpk 5 B— E—
[REE E—
)17 E—
5k Bl— 2KRRJBEHZH
KET5 [RAIE—
2K - €8 - B E—
FhEE - ZhR E— E—
=[=h=Ei: SEREFERDI~5E] SEREFERDI~5E]




(BHIETER)AGDUN S E a

m—fEDGELYH, B —fRDGE&YH., w—RDGEKYD. —HRDGEE ZDfth
BABAIC AT LI ERS WAHLIEWNERS EHWFLENERES FREDLFEM

0%  10% 20% 30% 40% 50% _60%  70%  80% 9% 100%  Top
o 6 15 1 7

_ —
Jtnia’fg?—z = 29 1 12 o0 74
%?jlﬂ;ﬁﬁ 36 35 12 1 71
o118 m N o7

XKTOP2(%): T — DUz vIEERIYL, BBHIZOMALEWERSI+HT ROV v IEEREIYE WALI-WLERS]

Q10: A—YFAXF-2xRYvY (AG)IZH T HEEDLAERESMSOELZE,

98



THAGICITEIEENH S

] L li'

E“% 1Moo

| Y
e ey
LNSZRLY

FoitHHlE EYFRY
RIS EEER

IWBEIEESMN
FRinWE el



1) EPFErIFEFEsEe

<ALTHILE 8 8mg THT M >
R ASBEIC S T Y5 8 Bmeg [HT 0 LEERAEALTETNLIE (-T2
LFEFALLT 8mg) 7oA — A—FEic L i ERREOES L TEd o5
A L REEAITE L, RO EIRE N T A — & (AUC, Cmax) |[Z-DwTHEEHEENR 21T
o TofEH, AUCosz0 M TF Cmax OFFWEWMEBEOFEHEOZED W% EFEEHEM T T
log{0.867) ~1ogl(0.958) 2 TX log(0.813) ~1log(0.950) THE P EMRIFMEOIRETH D loglD.80)
~log(1 25)DHEFHMN TH -/ Z L A6, MAIOEYMFAIRSE A HERE =,

Tmax T
(hr) (hr)
rr Bl ol i) P - 4.6 7.6
B8mg &3 53] +=1.2 +=1.5
1 e 4.7 7.4
(A, Bmgeg) +=11 +=1.5
(mean =S D, n=40)
(ng/mL)
140
g 120 |
-3 - —e— ALTFYUNLEEmg (ST )
E 100 —o-- WRNN (BN, 8mg)
o mean=*S.0., n=40
— ﬂ»f] -
A
n S
2
. 40
|
BE 20

[=]

0123456 8 10 12 24 30
R (hr)



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




[T R)OERELD
%ﬁf:ﬁ O—k<vy7 ]

B IE 45

- BERREER OGRS LS
h, WAICERASEDA TS
f?

- GEEMPERERIFEERES,

NDZEDFEFIRT 51 ? Sr 2 SEEET
— 20205, D)V ERM80% *ﬁf»tﬁg Koy’
H%ftl\j_t\\bg_l‘j_é I 20204, YT RUyIERBBO%IEICEIIT

- 2016%7H2HIZ | T —

EFEERKYFET (1200M)

NEXAEL




zozsfﬁf\@ﬁ#/w‘v/

~ Hh ik = i 18 - ih
AR IE 1 &
=R {Ett
AS5¥| 270H. 2800

L i asEr 7 |
BRBMUE, 20255~ 2025515“\0)

(T’CO)%%’E ITE I~I:u’77\etc 77'7/]‘57‘7/

201559 A FF |7 ke

e REIEM,
2025 EFTHEIOIF
-f-'—a& 7\"‘{/ /‘f"t
2018 SMES
TIEMTHD )

T meEIRe.
WERBY 7P

eumemy. |



<l

| __/I*')‘/J’Eﬂnn0):“:&LliAG75\R75\'lide~L

. -%Efﬁ a?eﬁuﬁi}%«wmgﬁﬁ\z\

y:. _ : b .

4;




—" sE
— /B

&3") 75\&')

SLVELE:

EREEEEIRES) =YD http://www.iuhw.ac.jp/clinic/
TR RKNETIEEFBLLNFIZLTEYET , BEEIAZTTHBNLES0Y,

&

R A R
CERSHEVNEDLE

DEBEEMTEKBEEROIIT A
SRBFLTHEYET , CELI=ZSbY,

& vy

FLUTDA—I)L7RL AT

gt2m-mtu@asahi-net.or.jp



mailto:gt2m-mtu@asahi-net.or.jp
http://www.iuhw.ac.jp/clinic/

