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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 PRn J CardioR000, 859 11511153
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A representative case showing serum amiodarone concen and after substitution of
Pacerone for Cordarone in a-g8arold 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 parformed 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 Pharmacotheragy2002 November, Valime 36
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Clinical Equivalence of Generic
and Brand-Name Drugs Used

in Cardiovascular Disease
A Systematic Review and Meta-analysis

Aaron 5. Kesselheim, MD, 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

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,

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.

Data Extraction We owbracted variables related o the chudy decion cotting nar-

public/private insurers!
contributing to advers
comes by reducing adh
portant medications.*”?
drivers of elevated drug c(

name drugs, which are SoTT ar o
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-

tions, of which 38 (81%) were randomized controlled trials (RCTs). Clinical equiva-
lence was noted in 7 of 7 RCTs (100%) of B-blockers, 10 of 11 RCTs (91%) of di-
uretics, 5 of 7 RCTs (71%) of calcium channel blockers, 3 of 3 RCTs (100%) of antiplatelet
agents, 2 of 2 RCTs (100%) of statins, 1 of 1 RCT (100%) of angiotensin-converting
enzyme inhibitors, and 1 of 1 RCT (100%) of a-blockers. Among narrow therapeutic
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
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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
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Quality Assessment of Original and Generic
Formulations of Injectable Cefazolin Sodium Products

Yasuhiro Kimura®', Osamu Ohhama’, Honami Dol
Yuuka Shibata’ and Kenji Kihira'

Department of Pharmaceutical Services, Hiroshima University Hospital'
Faculty of Pharmacy, Fukuyama University®

[Re«:eiveﬂ December 27, 2007 ]
Accepted March 3, 2008

Very 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 Fhroma-
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