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Quality Assessment of Original and Generic
Formulations of Injectable Cefazolin Sodium Products
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Wery little information is awvailable 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. Howewer, 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
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[1,3] thiazin-6-y1]-2-(1 H-tetrazal-1-yl)acetamide
[3] : (6 R, 7 R)-T-amino-3- { [ (5-methyl-1,3 4-thiadiazol-2-y1) sulfanyl] methyl} -8-oxo-
5-thia-1-azabicyclo [4.2.0] oct-2-ene- 2-carboxylic acid
[4] : (6 R, 7 R)-3-[(5-methyl-2-thioxo-1,3,4-thiadiazol-3 (2 H)-vl)methyl] -8-oxo-7-[(1
H-tetrazal- 1 -ylacetyl)amino] -5-thia- 1-azabicyclo [4.2.0] oct-2-ene-2-carboxylic acid



o7V ) M) LGE
STRASFN DA T
AHIRETFEER

FORDIRYVIERR
mERHRRFTENI—3



[, AR
AR LS 2 & LIorLE,
1. WA AR

7y hNo.
LaEs R %l BPAK RERin
(£%) 774V vaisthle ARl BOITROL 7 A7 7 AREHRAH
A S AN T R R REL77-vHAAH
Y PR SAVE: ) 910365 KERRTERASH
Y ke iR (90T =787 7-vKARM

EyEERE R ERRHESLSDT
EREACHRERIWREOBRBET o1



{2 ERAE 770 M ARAIDHPLC 7 a~ [T 7 A

/5N (” 77 W1 R ET740Y)
— W2 (%5t

W33 (R34 )))

7 WA (R ETT)

: ETHOE—IN
| 8 12 g, EE-BREZREDLT
i T | l | l b=

Sty
TI7AD

\l

el (43)



TNENDE—TL5%LLT ., G5H2.5%LLT TR

(BERERT)

1.00

090 r
0.80 r
0.70 r
0.60 r
0.50 r

o |

030 r

A =2 HEIE%

0.20
0.10 |

0.00

BAE S

M no.9(RT9.44)
M no.7 (RT3.53)
M no.6(RT2.56)
no.5(RT2.05)
no.4(RT1.72)
no.3(RT1.22)
W no.2(RT0.71)
no.1(RTO0.55)

A

X3 HEHE 77T R LADAAL L E— PO HEOE 7 )

R L % %

%)



tI7 IR LD
EFIRNHOEF RN
HAT=--

o7 M) Ll
ENRD DHTHRMPIEEENTULELY



A EERIZHITD
BHEBIDEL

F14

oo TR )y

R

% an on

&

LG e



3] 3 & iAo iR iR Y o0 pHG.8 (C 31T S iEH S

100
7K
90 —a— No. 1
a0 —a— N0 2
——No 3
0 —m—No.4
a—NO.5
% 60 +—MNO. 6
B 50 | —m— Mo,/
H —a—MNo0.8
B 40 ——MN0.9
m—-No.10
30 —&—No_11
50 e B A
10
0

0 15 30 60 90 120 180 240 300 360 480 600 7201440
FRFfEl (5)

B4 & L=2Aoi-r-EEREiahich 7 /roAkicBiT SEH S

4 FlAEDIRIVYIEELMEFRRSS



IN—F3
fAER=r R H T S
VIR EE R



http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Amiodarone_3d_balls.png
http://ja.wikipedia.org/wiki/%E3%83%95%E3%82%A1%E3%82%A4%E3%83%AB:Amiodarone_3d_balls.png

HEEARDERM
VIR )IEERETFEDLELNDOMN?

LTSGR IEEMDREBEICHTIBRENOTDFEHAEMNBELD

TIFEL A ?

» RE-RFOLEICEENHLDTIETGENN?

s EFREERCIEYVEHRESEHOBRIEIZEREAHY . FIZIEX. O
é'?g“ibhzéf*éﬁnl:@]%ié& Bl EEHEERT DT
A\ N

- EYFRIRIZFHBE)RAERIIBEAZTNREL-ERFAOKRSA
BThY. REREDORIEN LGN TULWWVEWL, REIREDESET

"g))zlrf*') OIEEMIIEREEREMPEEHBLERIFTHS
\

19

40




v

ES

1-1
1-2
1-3
0-1

A-2

HAEIRSEAERRMERERMR)
o EDMDEER (DR IEER)

\
i

HARR X (X F R D#E#E
NEIZHF5ERKR
B R OO ER R ED HHE
ISR
ML EE

R RUHRA X
REAGREAR

B1 B BR

hnEEER
BERES5EH
RE"REGEMN
HTEREEMN

e TRy

O OO0OO0OO0OO0OO0OO0OO0OO0OO0oOOo

ZEIRME

MA R

R R
ZTDDE M

I NEEAT T HEER
—RR L

IR 4R

il

(i

Hitt
EWFHIEFHE O

OO0OO0O0OO0OO0OD>»DP DO

(ER11%E4888 EZEH481)



o *U‘J7|:7?<nn0)
ﬁEﬂ 5T EIL3DMEER

« R R UHERAE
c IIEPDEZHEEDHRBOENAS DHERRBREZTRE
¢ /ﬁ'tlju_t%ﬁ

o NN ER
=€ R
« 40°C.ZE (75%RH) T6r A REOIEHDEZEMHDIER

« EYFRIEFEEER
o MMAEEDEE (Cmax, AUC)
« BHHAERSALUITVY




IR FEAER (BEAN)
JORF—/\—5\E&R

£ 18RS

3> B
30 P
3B

- -~
- o
- -
Y i Vas
AR

| 5

—r

A
CrxU I EXRS)

FERA
(RERER)

M EHENE

BRI =—p 3| TE

SN =—p 2

{REEHRE £ 285

- -
_ 0 oy,
S -
Lol o,

| &) )o

-~
-~

o
~

3’%

&5
—
mERA
(FeFEER)

S EA
R ERS)

P EHERE

a8 B

ALAALLAA

BRI =—p 37

B B

I V.V.V.V.V.V.V.\

PRI =—p 2

B ASRRIZHSH

43



MAEBREDOD IRV IERRY T OERRLLER

(20104F)

= 7 AN
=t=1¥Z
oy

B EEPZ

® 'BX

L - - -

MABIRESIR)YIDOBES LT
I
I
I

46%

Source :Estimated based on IMS MIDAS, Dec 2010 MAT

Reprinted with permission.

Note: Products with no generics are included in share calculation

Copyright 2012 IMS Health. All rights reserved

44



T EARDERIL

MAEBIRED R )y
s MAEARE LE WA EZAR{E]

Ak4E )

112 & BRRAR SR E DEILE,

HhH 5

« ¥L uf/ﬁgf(,b\ %<

Al FA

b

* TDT1=H

FHIESFIETZ 1T CTEER R EFEICT, KYBURKICE DR
REIEDH D

REAEE=IZILCTHE
SRR IE?ﬁ‘Z\g

EJil

*%nn&/l*u w9

1% F4

EEMEEHLLTELON?
7 FFDORME. ERE
F St S A[EE

4

- %E;‘ki L/\

EE MDA

=)




\ A EASRED
SRy ERERICET SO
VATRTAYILE 21—

Z|[RERBURFKRFR
FRENEH. MAED, FBEIES




1) T—R~X—X (MEDLINE,
2) BRIV EEEICT KD ERDH

3) B

REDEERE

4) XEhT—32N:

Ey==

&R

ig
—FEIRERED IRV IERES ( DLWTERRMR L=
MEICEA T AEEMNHAHXBD T TIT 4J7I/I: a—7z1TLY,
EREEEMEDIRIVIEEMDERKRMUBEIFEICONTS
=9 Do
* ik

SEWEB) [CX A XRE R

48

RAERDITE TUORALARILZEEH

--l—

_I



PROMVEEICILA X T OER

BRRER: 3774

MEDLINE ; 9844 .
EchEs 2794 IR Bt
ARAUEE:3
i HH 3k 36944 ’7\77;(( 5.:11
3'-&53:5( . 8914: TR
HAzE28014
B &Y TR : 29544
T EARA B EE (Vaughan Williams58) LIS+ D
0 STk 7444 R DWTEHINTLDED
B#%Scﬁk 4144
In vitroERB& : 5
EYEER:2

BREEBNMEALSY 2
FERERMvs. EREER:1
D)V ERELMFRE TSN 8
FRRELER(CRE 9 HRC AVl 1 19
REMIMRERFLIZDD 2
EFBRICET H5C 2

H 3R - 3345

48



FiE2: XEAD 7 48

e TR ‘J7 E 3 ICH TR (Negative) L 5E X

DrEEE

EmEDIR )V IEEMDEPEEISEVHFEHLN

=i 31D,

Q%

ThHho1-EEZ *LT*:E)O)

EEmMODAN, VIRV VIERMIYLERISHRLN

DUV ERGDH N ERERRLIEEEROREN
%’775\07‘:%0)
2 (=B E R (Positive) 74 & X

c TRV IE

nl<
_FROD. @. BOLUNDED



AL BRREBRODIE T ALA)LD
TEFUAOLA LS (EOBOLOIE)

DRTRTAVI LEA—/RCTD AT FI)R

12U EDTUH LIEELEGHERIZ LD
JESUF LEELERERBRIZ LD

D ITEFHIBIZE (AR—RZR)
DR F IR GEGI X BT et se)

LR B3R (FE IR & A7 — R - 1) —X)

BETREIHILGN, EFZERCEMREADER

SZ Minds ZEHARSAAERDF5E2007 50



AR LEa—xREEM

EBIEARL NaFvRIL/

Frimbsfl  EERERE

th A

F=Uv . OYESIF,. FAhAU TSR,
TOR) ORI EILA/—IL

TIVTY

LY

VRAAD A LTFU D=y

K B

i VAWE VAV RIVy Ll NN o |29 Il N

(BEEHTE)

Jaz75/0—)L, ANFOa—)uL,
77/8—)L

A E MR TR

TEASAAOY . vao—. Z7xh50k

CafE i

RGNNEIDILFFTEL ARTYD)L

51



TR TETURLAN LD EE

[ ke PR n_t%ﬁo)ItT/Zl//\)l/ i‘EO)WnR]

52



724 OV OHLH| RIS R

W —
_— B
Wy “‘
e - (I m
\ - £
_ n "}-
; P % A--



VIRV IERERICEEMTRX 1

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

Can J Cardiol Vol 17 No 11 November 2001
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4 16] @ Dndmg uence andgltant serum amiodarone and desethylamiodarone metabolite (DEA) concentrations in four patients switching

formulations of amiodarone

Sequence of formulation changes
Cordarone* Generic Cordarone*
Patient 1
Dose (mg/day) 400 400 400
Duration (months) 41 1 10
Serum amiodarone (mg/L) 2.5 2.0 1.8
Serum DEA(mg/L) 1.9 3.5 2.0
Patient 2
Dose (mg/day) 200 200
Duration (months) 11 3
Serum amiodarone (mg/L) 0.7 0.7
Serum DEA(mg/L) 2.8 1.1
Patient 3
Dose (mg/day) 200 200
Duration (months) 36 3
Serum amiodarone (mg/L) ( 1.5 1.0 ]
Serum DEA(mg/L) ( 1.4 2.0 ]
Patient 4
Dose (mg/day) 400 300 300
Duration (months) 18 15 1
Serum amiodarone (mg/L) | 1.7 0.7 0.8 J
Serum DEA(mg/L) 1.7 1.1 0.8

*Wyeth-Ayerst, Canada CanJ Cardiol Vol 17 No 11 November 2001
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VIRV IEEMICEERTIR 2

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, 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) :1151-1153
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Survey Data

FEAREFE
130% (:7> /7-_ " Electroz’ﬁsslo!ogy

Experts Surveyed

664 H[EZE :

64 Respondants + 2 Authors

7HNA—/IN—F—R 668/ H33HM

_ = s | S —
[CKBDEDR iE AR4E A ANV NEHRER Formulation Substitutlon g Evnms
Hypothetical Plot I
; Proarrthythmla
Toxle { ¥ ) /
“| SR —
‘ ol /< Class| Amlodarone]
[conc] Thurapoutic 8 1
Rango
o — R t o
— 20k e *|  Tachyanyihmia FIAS O35

Time

Cle\xssi Cla;s ] AmiodLaron r757-|_ gél:ls/ 5‘6%75\6
N N > N - = ! i { L)-*éi—é

SN T A —R—XIZ&B : r BEA~DY)

ﬁfﬁﬂn’e%«ﬁ/ 2 Died 1 Dled AEARE 34

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) :1151-1153
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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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Cardiolaogy

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 performed at the Minneapolis Veterans Affairs Medical Center on 138 patients who were
taking a stable dose of amiodarone before and after an amilodarone generic product substitution.

AESULTS: 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 x 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 comparabie steady-state concentrations can be achieved with a change in formulation from
Cordarone to Pacerone. However, individual responses vary, suggssting 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.
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Clinical Equivalence of Generic  jama 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 5. 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
argan coman used in cardiovascular disease and to assess the perspectives of editorialists on this
M. Alan Brookhart, PhD —
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'
contributing I.r:rlan:herﬁu . = sz erformed
comes by reducing adh{ & “ ) * |) ‘J7 ' E/] ‘_AK ors' posi-
portant medications.™ — o~ fff
drivers of elevated drug cq
name drugs, which are sold at high

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

Drug Class Studies
B-Blockers 6
Diuretics 10
Calcium channel blockers 4
Antiplatelet agents 2
ACE inhibitors 1
Statins 2
o-Blockers 1
Warfarin l

Qverall 30

Subjects

135
135
242
50
23
71
43
138

837

Effect Size
(95% Cl)
0.00 (-0.24 t0 0.25)
-0.03 (-0.2810 0.22)
0.00 (H0.53 t0 0.53)
0.21 (-0.19 10 0.61)
-0.09 (-0.68 1o 0.50)
—0.25 (-0.62 10 0.12)
0.06 (-0.37 to 0.50)
-0.09 (-0.33 t0 0.15)

~0.03 (-0.15 t0 0.08)

Brand Name

Favors
(aeneric

—e—
—e—
¢

Favors

-]

-1.0

05 0 05 10
Fffect Size (95% Cl)

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



RABEDFED

 FEICAEEIC B EOERAXOEINEROEALEYTE T
D BNBLA B BT

s FERABEDIETUVADIEBWLGXXN.,. ERNTHEFEICS AS
in;g)c RERABBEREODIR)YIEERIZINTHREZTEHLT
\ (o)

o ZE N DA TRANE

- SHBERMASHEORINVETHEET hIE, BEODHE
7 75—9’@7“ SaFI- LT TF—AR—REENLSERIToOTIEE
S ?




EffEEEALKRET IL—T
IZHETHTR) VI EERE
B=HOIRIK

=
—
=
-
m!
.t
=
e
um
L3
9
-
=
e
b

gt { [ L]

(O LT
RV TT[| (10] UL ]

<—-.- n

S amove RERTINENVIRNRIVENGY

oid
_—
1 el
.

mpn
"!IH

EB%EJE*EE*H:*% Eﬂﬂix



AV —T Ik AFTAH—TILiK FNFooayD N =

A T—IL OORR)HhTEIL HRAEFUHE EHT)ROIT B EE (M—
(BMD) 7)

TS vHo R EEF I/NLLRRYRNERI(F) A RF—DEE J7EF0DEE(F—)

JTOZ74E JxO0F— L LURILSD8E JAFYJS.LO0DEE (JG)

JOFYIREE L IARVERZY)LERE TILAAMRGARR TILITLAVRNARK
18 &F

7 UPS HFVAARAV U (b— AR YIEE 7RYE—ILEE
7)

IN)LF—ILDEE ALROIERIEODE ~YAR!)—E&E VILE T L BRERIESE
(b—"2) (k—"2)

L=~_R—R8E ITFSTYITLAVEEE A—/RAO—TJEHE AV A T—INRAER
& (k—"2) =

TohaviE TS ARG



T HEm

JE,—ILEE

7Yt TrDEE

TUTS5—VE

FHSEY

EVILR A EE

Za—RARVEE

A /ohTEIL

TRILIANREFUERI( DYTIIR
>K)

KRR IVIGEE R ODEEFR] /W Iwhk
(HR)

H LRI LS—MEEEXEE 7LBAT 0D
(F)

S5/ TORMRER (O TLT S
té)

TOLANTDERIER  ~NMAVODEE
A& (Z43—)

OY LB AU LEE (Y AN\OF U8
k)

TSV NWARMNATRIL (Y A TOU0DEE
JA)

EHILZZREE (NH)
SRTSY —)LNagE (b—
)

7LAJE>ODEE (F—7)
JxxY oz RS
fE(b—"2)

R R—RXODEE (b—
)

TIHREFNagE (b—
7)

5% ) T3 —I)LODEE
(b—"2)



LY )LINDEE

O%y= i

T7')—ILiE
TILRYORANTEIL
5 T—EE

INRRRLZOYVIL/N S Ay
7O

HILTFI5E

F7oJaxy—)LiEEstE
(b—")

O3y 7707z NatE (b—
7)

Ev7AaA—)L7</LERIE
FEEE (b—"7)
J1)AEREE(—7)
TIL/hTEIL(F—
7)
—a53—hrE(—7)

7oJOoay—)UIsEEigEs
OyvJ/INER(—7)

FESY L UEE8R—)

T3 5—MiE
LR A 5%

$7SAUGE

JOLF—ILiE
S )R—)LEE
F¥YNOVARRK

ZFUANOEE

—7xOEUCREE(F—")
HIVRD R T4 (h—
7)
—t)L3)sE(b—"7)
T ILEEE
IRURY AN EEIE SR
(b—"2)
F¥ILE—ILRB&

AV A—ANEE

R2AITIL



N N N A

TEINEE

256wk iE

T INREE

EAALOUEEHTEILB2
5

AFaN—)LESR

599 A iE

1

\'l

IRAEE

J)L-a—FTiF

vE OV EEI(k—7)

LRIAxHS 2 (8H%)

IFYISLE(M—)

ORERAIVEEHTEIL
B25(k—7)

AtEaANZIVF(HEARD IR
1)77)

J0€IR&EHE|(T/V)

BRI/ (40 Vi (BE
T)

HBOTFE(TIN)



~ =
EEMHNLDER
« SEYhHEE& (BRF)
e FHRIEITATILRFIL (EBEFEIZOELLY)
« BEBIZITFHMAZUL, HRNFIHNELS
« BREGITERRARBRMTIN TUVELY
e« \OAFADSUNRF
c BRBIZTAILET.BELTIEDO. KKOZEIELH B,
« VSVAARAL U ERIFFR G T HEERNMBEMLTIVTSAT R
DR T HDER
 INJRBEEE. TLUAVEE. VTV REE/NRRHMNEED
« HRAIFISHmET/MNRIZEBR OO, BRIIERRTEETHE
SOV L)
e 2=—0—)L(RFH)
s SMEIEHNY THLERBIMEDEEFIZH DT80




™ e

&Y . d ’ E

vy .:_"j_‘/".:_‘(’o‘ X W=

»” JIOTS JB .

- {'.d‘\ el i -
- . :

h
£

COEERREIE RS
4 ' . il
P e s ot B

. A




A—VSA XL R)vy
(AG:Authorized Generic)&Il& ?

 AFEFEARI P ICERFA—D—DNFEHLGEITHSRFTEEZSZ, b
DGEIZFHER T THTT HAEEMAEAGEIE S

» ARELEFELELGDT, EYFHEFHGERG ELHEINILN

°%I<£7‘d~t’C(i TEDFFNUINSEHHOELDBEICGEITE S

o CHUISKILERFEA—D—IL, FEFFRFOEEMEWVN ST iE
BZEAN, TFDO1DLELTELGERZDLS

cE—EE, FA—ET, EEL2RALTT A, BERAICEDD
BRIV S TRV IEER B

ﬂ-




RAXELTOTLADAG.
HI MREBEHINFEFTA

EHEm >

T2 (%20145

AR FSH16H. HI MRENKREEIMFLTL
HARBIJOTLR |(— B =h2THILAY ) DA —

VIAXR-Dx

RV (AG) T HUTHILAUESHTMNMIIZDWNT,. HITMH6AD

2 3l

4

B RICHT T HIETBALMICL -,
» At [ZSERRIT THRTSNDAGILINNEIDH T
+ JATJLR(F20134

E5tl EITA1258EH

« HIHMHEFMEAD IR YIS ALRIS~6N1ABIRFTET 5
EMTES

 (2014%

F5H16H )



AGD A )y k&l

o O —H—4H
« ERBLEFLELZDO T, AFELHEGEWNVGELZRIZTHIHENLZN
c FIMEN-EEZZDEEGEDMIE THEZS
e f=1-L. BFRE—RRRAICEDHD
c AGIZD IRy DHIEDREFEEED . FHITRE
« A—H—{A
« xR )YIICTHIGZEHESINDHIZ. AGTHIEHBE TEDSA)VELH S




AGICLEIXEFENH D

EYFHIEFE
AERL VDALY

Tt hislE

= S R R

W v SHERNBIEE M
FoitpHE

RIFISLEBEERATLTILLVRLY !



1) EPFEpIEF et

<hLTHILZ2 8 8mg THITHM >
EERERE A BT T H ¥ B 8mg [T hy) LEEEMNEHETAEN 1E (BT Hny
LFEFALLT 8mg) FFuAA— I—FEicko@EglEEiEosREs LTt h -7
A oBEAREL, SO EMERE T A —4 (AUC, Cmax) (22O THIEHEEIT 29T
> 7o, AUCos0 KU Cmax @@ EZME O FREOZEO % EHEEMEIXEZLE
log(0.867)~1og(0.958) }Z TF 1log(0.813)~1ogl(0.950) THEHEMIRISEEDEETH S logl0.80)
~log(1 25)D#iFHN TohHh - Z L H 6, MAIOERFRIFESESHERE =,

Cmax Tmax Tim
(ng/mI.) (hr) (hr)
b i 7 ol | P S -7 . T6.47 4 6 7.6
8mg [T 53] ) +920.28 +12 +15
2 YA . 87.25 47 7.4
(&FF|, 8mg) +=1.1 +=1.5
(mean =51 n=40)
(ng/mL)
140
i 120 |
4 ! —— HFUNHEEmg (ST )
E 100 | O WRSA (RW, 8mg)
o mean=+S5.0., n=40
— m B
- A _
n S
p I
o 40
_H L
BE 20t
il

01234586 8 10 12 24 30
R (hr)



IN—R4
xR )Y EZE LD EFR LR

N\ L7
1= -

IR A1¥FYR

83



\\\

100%
90%

> 80%

(7 p]

< 70%

Y 60%

T 50%

W

= 40%

LLl

X 30%

< 20%
10%
0%

(1)Source: Central Social Insurance Medical

DEE (BEFHMZAE) OEFRLE

®REMD
hoOERM
(FrEFuin
DiFEm)

—  —  —  — — szRuyy
- . Ex&

&

S
st- \%]_'A Q“‘. |
AN 012

(2)Source: IMS Health, MIDAS, Market Segmentation, MAT 2010

84


http://www.google.com/imgres?imgurl=http://thumbnail.image.rakuten.co.jp/@0_mall/futaba-sousyoku/cabinet/kokki/japan-kokki.jpg&imgrefurl=http://item.rakuten.co.jp/futaba-sousyoku/c/0000000121/&h=323&w=465&sz=17&tbnid=rpmimGTG6mmDrM:&tbnh=89&tbnw=128&prev=/images?q=%E6%97%A5%E6%9C%AC%E3%80%80%E5%9B%BD%E6%97%97&usg=__uCA6TaPXyp_3zZq5f4cEZTsJe0Y=&ei=FmYdS5HACZGQkQWEpJWsBA&sa=X&oi=image_result&resnum=5&ct=image&ved=0CB8Q9QEwBA
http://www.google.com/imgres?imgurl=http://thumbnail.image.rakuten.co.jp/@0_mall/futaba-sousyoku/cabinet/kokki/japan-kokki.jpg&imgrefurl=http://item.rakuten.co.jp/futaba-sousyoku/c/0000000121/&h=323&w=465&sz=17&tbnid=rpmimGTG6mmDrM:&tbnh=89&tbnw=128&prev=/images?q=%E6%97%A5%E6%9C%AC%E3%80%80%E5%9B%BD%E6%97%97&usg=__uCA6TaPXyp_3zZq5f4cEZTsJe0Y=&ei=FmYdS5HACZGQkQWEpJWsBA&sa=X&oi=image_result&resnum=5&ct=image&ved=0CB8Q9QEwBA

BRIV IEERD RO DL
(KEKXRFEEE 2009%F128)

*(EIT(S5> . JxF—E. O—



VIR IEELD T DHER (A ABRBA—X)

064F
AT AT 18—kD
(%ﬂﬁﬁﬁlﬁﬁﬁ)§1§4

4 46 47 47 49 7

845 044
N7 IUIAX = (ANDA RS 1 B CEI
D e 180 E 1 5 AR SEHE 1 5

RBHEERSE) BT
894F 4
GEMmEEIRE 43 43

3032’/33353
2223‘ ‘ ‘ |

84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08

H#l . 7AY ARy O EZELRHES Annual Report 2009
IMS Health, National Sales Perspectives TM, Nov 2008 (GE+J S5 > F+ KGE)
(20084F : Moving Annual Total, Nov. 2008)




IRV EEMDME &g

¢ 1972, TRJ—Fk - R . 3 .
FAEERRLTHIUz T IFT AT
F)VIEZEGORELM s
BICEAT AL ER & |

« VIR)VIEEMDME
[ZDULVTDO K
* INYTFTIYIARIVIA
c DxR)YOEELNDE S

FREEESE R mD TR
DK

87



KE

1. N\NYF - ITvPRI ik
[ERESOMEHRF & FertiERIEE] (19844F)
AREELDFFHRIOER L BRMHARRFOBEIRIE

2. KREFHRAFE
M Z &G H5KBRFE
VIR I~ADREBEOEFEIX, MIZK>TELK D,
W) T FILZT M HHEX (1976458) ,

- Za—3—9M. vty Fam
GEREBWAE, BEDOEEGARLEZH, BN ISV FRELAET
HEFIE. YEDOHEIRZENE (PA:Prior Authorization)

A= UE L
EEIMN TSV FmENFT BHIH5E. FEZT “Brand Medical ly
Necessary” &EeaEk LA ITNIEEZ 540N,

3. AL T v FH%h(19804F)

REFHMRIFEMEIHE) R b, FEFER. T2 RELRME

INVFTIIAR
VEURIEY R
) THERREER
Z#{THoTL V= !




ERRELESBERRAE , E

BREEMICESD *Jﬁ%ﬁlﬂtk

Egj_énﬂkﬁﬁjb$&i;
(9&1A§$nﬂ E.)

EBEARREEESS
T Rk2546 A




s5o2 1

'%ﬂgj *ﬁ%uix(TFR)
«2003F BELODEHHRESHEET HSHEMEETHIE
R ALT:
c JSVREFZERTLHE BRRBEDELZEIIEEZBCE
LGS,
* 2008 AT, 4E2—ODEREIZ DA -T=E0VD




5502 1

« DVIRYYIEFELZPAPDEA
« P4P (Pay for Performance)
- EEDNEM. BEIEEZRELT.BEETVI)TIHEHMBEETE5XS

. */I*')‘JO =HEmP4P

2T ERD
. PPL ZRAF . BEHE 5 OHIEE QENE S LSRR E
Y A e S L b Pt 5
. 3B KA
BB RREESEHED B EEERELT. ThESYT
TARASREET Y
« P4PELE

s REERMICLIEERBEMBEZL T



AR - DS RADIR)OEERD T THR

I ADTVIR)YIEERY 2 TIIRZFICHUT-

HA (JGA)

11 12

(995 )

75> A(AFSSAPS)

2000 2001 2002 2003 2004 2005 2006 2007 z#

HIL . 75 R : AFSSAPS /EBEHIHEA—2

BAE : JCAAMEEEFHEN—X 26


http://www.google.com/imgres?imgurl=http://thumbnail.image.rakuten.co.jp/@0_mall/futaba-sousyoku/cabinet/kokki/japan-kokki.jpg&imgrefurl=http://item.rakuten.co.jp/futaba-sousyoku/c/0000000121/&h=323&w=465&sz=17&tbnid=rpmimGTG6mmDrM:&tbnh=89&tbnw=128&prev=/images?q=%E6%97%A5%E6%9C%AC%E3%80%80%E5%9B%BD%E6%97%97&usg=__uCA6TaPXyp_3zZq5f4cEZTsJe0Y=&ei=FmYdS5HACZGQkQWEpJWsBA&sa=X&oi=image_result&resnum=5&ct=image&ved=0CB8Q9QEwBA
http://www.google.com/imgres?imgurl=http://thumbnail.image.rakuten.co.jp/@0_mall/futaba-sousyoku/cabinet/kokki/japan-kokki.jpg&imgrefurl=http://item.rakuten.co.jp/futaba-sousyoku/c/0000000121/&h=323&w=465&sz=17&tbnid=rpmimGTG6mmDrM:&tbnh=89&tbnw=128&prev=/images?q=%E6%97%A5%E6%9C%AC%E3%80%80%E5%9B%BD%E6%97%97&usg=__uCA6TaPXyp_3zZq5f4cEZTsJe0Y=&ei=FmYdS5HACZGQkQWEpJWsBA&sa=X&oi=image_result&resnum=5&ct=image&ved=0CB8Q9QEwBA

N L

AFX)R  ralns

* —HRE(GP)ICED—RBAMFDEERN IRV
EEmMEMDAFE

« EEN—RBUA T LHEMBERTERRRBZTHAFITS

» MR D FEAEN X EMRLTT DAZERAIT TS

» TZARNT TS RIZED—HRE (GP) DT TRV
%% FRHEHEEE
B
p,

”n
—$~

'Témd)f—&) BRENDEFERNUA o TAT
) - BTN xﬁ*%o)ﬂ%)\%mﬁf/\/\mp«@fﬁﬂﬂ .
347')’77#5/‘(#0)&&73‘7#‘/%#—(%ﬁﬂﬁfﬁ)

. BEFEMOLS SO FT—HEFFNEREER QM ED
EOERICRT 57 A LT D,

s —RBUARDIENGPIZXT HEE

\




ot o ppe— oo N[ 7
REDHA T ;;I:;

° ;‘é % —Gi [j: N H S 75§ Eé//\ 9? jj\ /r I:% /r National Clinical Guideline Centre
> % /A\ i Update of clinical guidelines 18 and 34

R IEEESARSAT |
X EESIBIROT7ILTY R L e oot
ST IERRERRT | o
BHARSADBHS

Clinical Guideline 127

Methods, evidence, and recommendations

August 2011
Commissioned by the National Institute for
Health and Clinical Excellence
gmzz MNms  BRCS E==- @z $BHS

94



* B H s National !nstin%

British Hypertension Socioty Health and Clinical Excellence

Aged over 55 years or
Aged under black person of African or
55 years Caribbean family origin of
any age

e R

Key

A — ACE inhibitor or
Step 1 angiotensin Il receptor
blocker (ARB)*

C — Calcium-channel
blocker (CCB)

\\D —Thiazide-like diuretic _/J

Step 2
A+CS

Step 3
A+C+D

Chose a low-cost ARB

st (e \ {RATAR DARBZEIEIRHE &

A + C+ D + consider further
diuretic'® " or alpha- or

beta-blocker'®

Consider seeking expert advice

. J

| Choose a low-cost ARB
B is preferred bt consider a thiazide-like diuretic if a CCB is not tolerated or the person has oedema, evidence of
heart failure or a high risk of heart failure.

** Consider a low dose of spir-unolac\'r.-neﬂ or higher doses of a thiazide-like diuretic.

7 At the time of publication [August 2011}, spironolactone did not have a UK marketing authorisation for this indication.
Infermed consent should be obtained and documented.

’E Consider an alpha- or beta-blocker if further diuretic therapy is not tolerated, or is contraindicated or ineffective.




Hypertension (partial update)
Cost-effectiveness analysis — pharmacological treatment (updated 2011)

to be more commonly prescribed in the future than historically. The impact of using the cheapest

and most expensive drug in each class was also tested in sensitivity analyses. Drug costs used are
summarised in Table 91.

Table 91: Drug costs per year

Used in basecase analysis Cheapest drug Most expensive drug
ACEi  Ramipril (10mg): £20.73 Ramipril (10mg): £20.71 Cilaipril (Smg): £163.08
ARB  Losartan (100mg): £25.94 Losartan (100mg): £25.94 Valsartan (320mg): £263.71
B Atenolol (100mg): £13.17 Atenolol (100mg): £13.17 Acebutolol (800mg): £485.45
C Amlodipine (10mg): £18.64 Amlodipine (10mg): 18.64 Isradipine (10mg): £431.22
D Bendroflumethiazide (2.5mg):  Bendroflumethiazide (2.5mg):  Xipamide (20mg): £50.74
£11.86 £11.86

The cost of diuretics are also analysed in a further sensitivity analysis using the cost for: chlortalidone
(50mg(a)): £19.81; indapamide (2.5mg): £16.03.
a) 25mg was considered the optimal dose but a cost for this tablet size was not listed in the BNF.

Source: British National Formulary 60, September 201 I
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