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Clinical Equivalence of Generic

and Brand-Name Drugs Used

in Cardiovascular Disease
A Systematic Review and Meta-analysis

Aaron 3. Keseelheam, MDD, 11, MPH

Context Use of paneric drugs, which zre Mosquivalent to brand-nems drugs, can

Alexander 5 Mesono, BA help contaln prescription drug spending. Howewsr, there i concerm among pebents
Jov L. Lee, BA and physclans that brand-name drugs may be dinically supenior to genenc drugs.
T ¥ Objectives Tosummartze dinice evidence comparing gensic and brand - nemes drgs
Margaret . Stedman, MPH usad In cardicvascular disszse and to assess the pempactives of editonalists on this
M. Alan Brookhart, Phi} IS5
Niteesh K. Choudhry, MIL PhD Data Sources Systematic searches of peer-reviewed publications In MEDLIME,
William H. Shrank, MI}, MSHS EMBASE, and International Pharmsceutical Abstracts from lznuary 1984 to August
2008,

tion drug costs has emerged as
a cnu-_—.LI policy i e, sirain- ;:rg%n;lamﬂﬂﬂﬁfﬂy end ponts. ‘We separately identified editonals

Data Extraction We axtraciy
ticipants, cinical end poinis, ag
sessed by ladad and Mewcss

ik e EIR 2R EIRICE (TS
Results e identified 47 3
thons, of which 38 (B1%)w

Ien-:elwa-smtedln'r ﬂf?- 5'6% fﬁ%l:;%hé:ﬁ:lo)ﬁﬁr*_
ety RS D D AR

amzyme Inhibdors, and 1 of 1

et hemsmiges  JAMA , Dec. 3, 2008
was —0.03 (95% confidence | VOI3OO N021

riarity of brand-name to gend
negative view of genenc drug
: Conclusions 'Whereas evide
lusivit . 1 used In cardiovascular disease 3
SR R aditorals counsel against the Inta=iS

Cenericd rugs are chemically equiva- i - - i
TAMS. 2O0E 3000 - 25TH-T53E WA BT Do
lent o their brand-name counterparts

- . F e = f- .

I o R R PR Stwdy Selection Studies compared gensnc and brand-name candiovasoular dr

nn@nnﬁ i
5. 80X, 90
FRICTEIRRE
BICHITHES
LR FE D LLEER
ERMNTHN 4




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

Drug Class
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Effect Sze
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0.00 (H0.53 to 0.53)
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-0.25 [H0.62 0 0.12)
0.06 (-0.37 to 0.50)
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Brand Name

Favors
Genernc
—e—
—o—
L ]
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——
o
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I
0.5

0

|
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Effect Size (95% CI)
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ACE indicates angiotensin-converting enzyme; Cl, confidence interval.
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CLINICAL STUDIES

Altered metabolite
concentrations with amiodarone
generic substitution cannot be
observed without monitoring

P Timothy Pollak MD PhD

PT Pollak. Altered metabolite concentrations with amiodarone Altération des concentrations de métabolites

generic substtution cannot be observed without monitoring, associée 3 ’amiodarone générique, non décelée
Can } Cardiol 2001;17(11):1159-1163. ey
faute de vérification

Can J Cardiol Vol 17 No 11 November 2001
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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 arrthythmia 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, proarthythmic
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) : 115421153
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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) : 115491153
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A representative case showing serum amiodarone concentration before and after substitution of
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 amiodarone 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 cne product to another.

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

The Annals of Pharmacotherapy ® 2002 November, VolGme 36



TEAFOUEH

_DAERD A E

SRR ARREANRERE THERZE R

ZRLOLFOV) IV IERSA

(NEAV)PIYBEZREEDOHAHEF138HIZL FORRT T4
JIZfE 4T

ing=

VREGRE T —2D\WIo TLDT7HIZ X RIZERIT 2 R

LER DI EHABIZDOWNT. EFIRBD/NTYFIZTDLNTER
YA B

ing=

SEE(ZDUNT, o F

=L

EEME - TRy




A

TIAZOVOREFER-DIR)VIEERD
MPRETEEZELGL

2.0
B a5y (EHkm)
. T AL 4=AC 1Ty
E B B _
2
g 1.0-
fils
H
8 s-
0.0

7IAFOY FAIFILT7IASAOY

7720 MPEE (FIASFAY  TRAIFIL7ZSAAAY) (X,
SFEL. BEBBITELICHAEMEEELL,

The Annals of Pharmacotherapy ® 2002 November, Volume 36




FaFIL-LEThT—EIR—R%
FHAL-BREEERES LIEED
=DV I

R EREIURFELEMEMRT
-U_./j)l/T Q'IZJI‘E nﬁntl:_.r

EFR AL TEFR ARS ], TDPCIRUTREFIOLETTF—2EYE
—TEDE|ETHHEINTLS

[’):*'Jw’][%.:.:ﬁ#ﬁ??')@lﬁ% J

IR )V IEELOEMRI T E
D)y ERELOMIES




BELRIIL—IY

@ Qlikview x64 Personal Edition — [C¥Users¥ndb¥Desktop¥ndb_nogi_4 quwx]
L IPUF) REE) BV BRO) LATIMD BEE) FoR-0E) LR-MR) YoM AIVION) kM) ALIH)
NE6HE B9 LT e 2 ek - @rcRs OviEL| 80y arryiy i

=l5lx|

-8x

Dashboard | Geneofl TFA=7) | GenerictiSBA—-7) | Generc(iR5BHt-7) | Generic (FrlpIIE) | smFEMME) | gm0t | om0z | PRebSIT | wok
ITRUHHER (%) 3 ERERR] < (2

0.35%

null(FF 54t 18.02% null (FFE) 10.00% )

B50_ MESEE M W_p RFEmEE_EREE
BRG_BESBEGD sum ([4_IY_A47_BR])
LR AT 4_IY_A43_ATC 1 4B Bl

i
BRER
i

S ERERL L
SHUE WAL IR /A ER
SERMNELE

MR TEES R M

o BEGEEME) ,  (ABR) ., 28

JIRY IR B A -2) -0 JIRUSIHE S ABA - a0 JIRUSILER (RESEA - -0
Sum ([4_IY_A47_¥AE]) Sum ([4_IY_A11_¥5 B (GAAEE (a_cz_oo... Sum ([4_IY_A48_fEHFHN-2(2011.10)1)

2 g, 2 30.18% 2 g, 2 3783% 4
TEIERS 16.0% TEIERS a1 1% b7
ERESR(FEORE . o | S ERESE FlmoRE . FFH-BREL

1u.uare

LaB

b >, =~ > ~ ~10% m . -
MERLRHER ﬁéﬁlﬁ“/:l L—oay S 1&%&!1@%'!‘5‘ ’ D
ME-EMEEE < e i 20% W
BRET - sl —— n n
FERAR 30~G5% BRSNS ‘
| 3852831

35~40%
ST EYHE 40~45%
=58 3 P
e DR E 1 16 - : EIETEL
HEigE DOPUKF) HEIR(E) TRV BIRE) LAPORL BES) Jvhr-bB) LR-MR) Y-IKT) FTTIHMO) Dok ANDH) -8Xx
IR > NEHEIE RS20 LR 6w 2 @2B w7 - @FCET @il | @y or7vay
mFERE §9E¥ ~ Dashboard | Generic(LZIRR-2) | Generic(8 BN -2) | Generic(12 50BN -2) | Generic (G EED) | sim(F(fiZE) | dim01 | dim02 | ERuRAE L work
BEF ) "
Sran = = 3 Fgh(ATCHH) THT A -0
o D mre@ | mmm | mEm | =6y | sEm | Lese S R
. .
0 4 [ P9 NI [~ 1 276844 A_IY_md3 ATCHET-F (1
i 5000000000 /10 %'*E 1&% AR 1EFE ?&& Utt¢ 1805540 ey
Fik AR R LY = | ‘ L] | A J A B
i Fi 3 -0 st |[OISONE]
i | i
Ffn - 14 075 B #0 J PR HUA1
4_IY_A22_% a_lY_an_tg3 a_iv_A24_ff TR -
00-04% 0- 199 SR
o05-002 B A0~78 I 200-2.. ENSAGS ERERS win: [
10-14% I 500-7.. W PETT TS |
15-198% | 800 - W
20-2a8 | B8~148 I 0 40,000 R I
\Y
- AN — 25-zo8 il {7 ) (| " -
ey D h 3 O \ a0-24m I Py ke ENBE l
—_— N— 35-3om ¢_156~308 — 5 B
40-443% I 4_IY_ A3 BE o fh ‘
_ BR
/ \ = ~ — * i HE — MHEE. BEAL
7] E.chblom"" |2= 57
s5-598 SRRIED BAL 155
S 60~ 64 ¢ NN 1% Bﬁ*ﬁgu
P & 6108 ' EWHER
70-745% [ 12582871800
Fo-Tol  IUITEAET MBI EEE R0
80-s4 1 [NNINDGOSI00I Fa2klE o
oeFe- 20230904 | : EY 3t
0 40,000 000 0 100,000,000 0 50,000,000
FE-TALIERTLEY

2015/02/2015:12:34




SHIZ NDBOL7ZEIAA O D EH
ZRDEMERAR M EREBL.
LLEX TELZLN=A50\ 7




—al &3") 75\&')

SLVELE:

EREEEAKFEY) =Y Thttp://www.iuhw.ac.jp/clinic/

TH-ANRELTHYET . BESAECHANESL

AEBOEEEMIIRBEESDOI T U A

R A R
CERSHEVNEDLE

(ZABILTHBYET CETEEL,

& vy

FLUTDA—I)L7RL AT

gt2m-mtu@asahi-net.or.jp



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

