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Questao 1

A penetracao tecidual de vancomicina, em
especial no pulmao é ruim.
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Linezolida: Farmacocinética
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Concentracoes teciduais de Linezolida comparada a

Vancomicina (% concentragéd~ n!~omAticny
LINEZOLIDA VANCOMICINA

Saliva 120 % Sem informagéao
Muasculo 94 % 30%
Fluido inflamatorio 104 % Sem informacéo

_ - _ 450 % (sadios)
Epithelial lining fluid (ELF) 120% (PAV)* 19%

LCR 70 % <10%

Lamer AAC. 1993:37:281-286. Gee AAC. 2000;1843-1846. Massias L. AAC 1992;36:2539-41. Cruciani JAC 1996:;38:865-9.
Dashner FD. JAC 1987:;19:359-62. Graziani AL AAC 1988;32:1320-2., Bosseli Crit Care 2005;33:1529-33
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Use of Vancomycin in U.S*%,
and VRE at NNIS** Hospitals
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Conflito de Interesses

Conselho Federal de Medicina (CFM n° 1.595/00 de 18/05/2000)
Agéncia Nacional de Vigilancia Sanitaria (ANVISA n° 102/2000 de 30/11/2000)

Advisory board: Pfizer
Vinculo empregaticio: Laboratorio Sabin ( Setor de microbiologia)
Honorarios por palestras: Biomerieux , MSD
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- Merck-Sharp-Dome
- | Sanofi-Aventis
- Abbott
- | Novartis
- Wyeth
- | Pfizer
- Jansen-Cilag
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Vancomicina

-




O maior defeito da vancomicina e
a falta de penetracao

Penetracao Comercial!!!!



O maior defeito da vancomicina é
a falta de penetracao comercial

* Droga orfa”
— Nao da canetas
— Nao tem “stand” com capuccino
— Nao tem representante amigo
— Nao paga jantares, viagens, congressos

— Nao financia / influencia / planeja / divulga
trabalhos cientificos a seu favor

— Nao tem quem a proteja...



Nivels teciduais
« Pouquissima correlacdo entre niveis teciduais e
eficacia terapéutica
— Dificuldade de medicao
— Penetracao alterada em estados patogeéenicos
— Falta de correlacdo com desfecho clinico




Nivels teciduals

Plasma

Time (hours)

© Elsevier. Rang et al: Pharmacology 6e - www.studentconsult.com




Nivels teciduals

Plasma

CSF
(meningitis)

Ceftriaxone!!!! + Lasa csFioma

Time (hours)

© Elsevier. Rang et al: Pharmacology 6e - www.studentconsult.com




Mortalidade: Kaplan-Meier — 60 Dias: grupo
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Obito de 94 pacientes ( 15.7%) no braco Linezolida
Obito de 100 pacientes (17.0%) no braco Vancomicina



Questao 2

Vancomicina € muito nefrotoxica,
principalmente em pacientes ja com

Insuficiéncia renal , nos quais nao se deve
usar vancomicina
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Nefrotoxicidade

A 12 grande falacia!

 Estudos sao incapazes, mesmo com analise
estatistica apurada, estabelecer que o uso de
vancomicina é a causa da nefrotoxicicade.



Initial Low-Dose Gentamicin for Staphylococcus
aureus Bacteremia and Endocarditis Is Nephrotoxic

Table 2. Numbers of patients receiving study drugs and gentamicin. Clinical Infectious Diseases 2009:48:713-21

Mo. of patierts

Daptormycin - Vancormycin ASP Total
Patierts in = 1200 th = 63 h=83 (n= 233

ssammn ASP with Gantamicin (N = 50)
Vancomycin with Gentamicin (N = 43)

smmemms Daptomycin Alons (N = 93)
m—— Daptomycin with Gentamicin (N = 20)
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Figure 2. Time to a clinically significant decrease in creatinine clear
ance (CrCl). ASP, antistaphylococcal penicillin.




600 pacientes em uso de Vancomicina, PT ou combinacao

Table. Nephrotoxicity Rates

YWancomycin alone 4 9%
Fiperacillin-tazobactam alone (either infusion) 11.1%; P=0.0241 vs vancomycin alone

Combination therapy 18.6%; P=0.001 vs vancomycin alone

SCCM 2012, Abstract 301

67 pacientes em uso de VVancomicina
73 pacientes em uso da combinacao Vanco-PT

Malis pacientes da monoterapia com vancomicina
receberam outros antibidticos nefrotoxicos (p=0,02)

IRA: Vancomicina 8,9% x Combinacao 49,3%
(p<0,001)
SCCM 2012, Abstract 714



Vancomycin and Nephrotoxicity; Just Another Myth?

A causal association linking vancomyvcin with nephrotoxicity is inconsistently documented

Demographics/Comorbidities

Vancomycin (298)

Linezolid (247)

Gender (Male)

Age (Years)

Race (White)

Race (Black)

Race (Hispanic)

Diabetes Mellitus
Hypertension
Hyperlipidenua
Cardiovascular Disease
Peripheral Vascular Disease

Coronary Arterial Disease

63.8% (n=190)
52810
84.2% (n=251)
12.4% (n=37)
2.3% (n=7)
18.5% (n=55)
30.5% (n=91)
4 0% (n=12)
4.0% (n=12)
4.4% (n=13)

17.1% (n=51)

64% (n=158)
53.8x1.0
85.8% (n=212)
10.5% (n=26)
2.4% (n=6)
23.9% (n=59)
38.1% (n=94)
7.7% (n=19)
3.6% (n=9)
5.7% (n=14)

21.5% (n=53)

Qutcomes

Vancomycin (298)

Linezolid (247)

P-Value

Max Creatinine During Treatment®
Max Creatiune During Treatment?
Final Creatinine After Treatment®

Final Creatinine After Treatment?

1.8£0.1
1.1(0.8.1.9)
1.420.07

0.9 (0.7.1.4)

1.7£0.09
1.2(0.8.2.0)
1.2+0.07

0.9(0.7.1.4)

0.29

Change in Creatinine (Max-Initial)?

Change in Creafinine {Ma:{-lnirial}ﬁ

0.4=0.04

0.1(0.0.0.3)

0.3x0.04

0.1(0.0.0.3)

Change in Creatinine (Final-Initial) @

—0.1=0.05

—0.1(-0.3.0.1)

—0.2+0.05

—0.1{-0.3.0.1)

Change in Creatinine (Final Tni-h"u“.ﬁ

New Onset Hemodialysis

9 4% (n=28)

9.7% (n=24)

Renal Insufficiency

Hemodialysis

5.7% (n=17)

10.4% (n=31)

3.6% (n=9)

APACHE II Score

Acute Physiological Score
Initial Creatimne (<1.2)
Instial Creatimine (1.2 to 1.5)
Initial Creatimne (1.5 to 2.0)

Intial Creatimine (=2.0)

18.8£0.5
13404
66.8% (n=199)
3 4% (n=25)
7.7% (n=23)

17.1% (n=51)

63.6% (n=157)
10.9% (0=27)
8.5% (n=21)

17.0% (n=42)

Risk (RIFLE Criteria)
Injury (RIFLE Crtena)
Failure (RIFLE Criteria)
Loss (RIFLE Criteria)
ESRD (RIFLE Criteria)

Length of Stay After Treatment (Days)

Length of Stay After Treatment (Da}'s)ﬁ
Death

7.0% (n=21)
3.0% (n=9)
10.4% (n=31)
1.0% (n=3)
0.7% (n=2)
28314
20 (11.38)

17.8% (n=53)

6.1% (n=15)
0.8% (n=2)
7.7% (n=19)
1.6% (n=4)
0.4% (n=1)
26.2+1.7
19 (11.32)

16.6% (n=41)




Vancomycin revisited: a reappraisal of clinical use.

Cunha BA

Infectious Disease Division, Winthrop-University Hospital. Mineala. MY 11501, LISA

Vancomycin has been used for decades to treat serious systemic gram positive infection
Extensive use overtime has demonstrated vancomycin is not nephrotoxic evenwhen

used inhigh dosage, e twice the usual dose
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Vancomycin has been used for decades to treat serious systemic gram positive infection
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Vancomycinrevisited: a reappraisal of clinical use.

Cunha BA

Infectious Disease Division, Winthrop-University Hospital Mineola, MY 11501, LISA

Vancomycin has been used for decades to treat serious systemic gram positive infection
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Ajuste na IR

« Vancomicina é droga ajustavel, com possibilidade

de mensuracdo RAPIDA e BARATA de nivels
Sericos

« Daptomicina: Ajuste empirico, dias alternados

e Linezolida:

— Concentracoes aumentadas 4-5 vezes na IRC ,
aumento dos efeitos adversos

J Infect Chemother, 2008 Apr;14(2)

— Em dialise, estudos conflitantes, com ate 1/3 da droga
removida por dialise.

Nephrol Dial Transplant 2006, 21



Linezolid in Methicillin-Resistant Staphylococcus
aureus Nosocomial Pneumonia: A Randomized,

Controlled Study

CID 2012:54 (1 March)

No grupo de menos clearance nao
houve diferencal

Glamerular
filtration rate

<50 mL/min 12/28 (42.9)  15/35 (42.9) | —24.6t0 24.6
=50 mL/min B2/ B1.2] 647133 @8.1) 1.2 to 24.9
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VANCOMYCIN-ASSOCIATED NEPHROTOXICITY :
CRITICAL APPRAISAL OF RISK WITH HIGH-DOSE THERAPY

__Annie Wong-Beringerab , Julianne Jooc, Edmund Tsed, Paul Beringera

« i . 2011 Feb;37(2):95-101.
Incidéncia

20 a 30%


http://www.ijaaonline.com/home
http://www.ijaaonline.com/home




Orientagoes para coleta das amostras

m Niveis séricos, apds o steady - state , apds 4 meias-vidas (24h)

m Concentragdo sérica no pico sdo coletadas 1 hora apds
administragdo IV

m Concentragoes de vale a coleta é feita 1 hora antes da préxima
dose

m Ajuste: Vancocinemia:
5-10 mg/dL (basal)
30-40mg/dL(terapéutico)
> 90mg/dL (téxico)

1g 12x12h 1g 12x12h 1g 24x96h 1g 4-7 dias Hemo/CAPD=
Cl cr<10



WProtocolo para Controle de Vancocinemia
Nivel terapéutico (10 - 20 mcg/dL)

< 10 mcg/dL Diminuir o intervalo de dose, Colher vale conforme
conforme o Ultimo aprazamento rotina estabelecida
realizado:

Se dose a cada 48h = cada24h

Se dose a cada 24h = cada 12h
Se dose a cada 12h = cada 8h

Se dose a cada 8h = cada 6h ou
Aumentar a dose de 250 a 500mg
manter a frequéencia

10-20 mcg/dL  Sem alteragdes na posologia Colher vale conforme
rotina estabelecida
20-30 mcg/dL  Diminuir a dose em 500mg (ou Colher vale conforme
metade da dose quando 500mg), rotina estabelecida
mantendo o aprazamento
> 30 mcg/dL Suspende aprazamento até Colher vale conforme
realizagdo da préxima rotina estabelecida

vancocinemia
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Glicopeptideos

m tempo acima da MIC é um factor critico
para a melhorar a atividade bactericida
vancomicina e teicoplanina
MRSA
= MIC (0,25-2mg/L)
= acima de 10-15mg/L
= AUC/MIC> 400

Rybak M et al Am J Sadde Syst Pharm 2009; 66: 82 - 98.



Questao 3

Se vocé nao sabe o MIC do S aureus, ou se
nao faz E-test, ou se é >1, nao se deve usar
vancomicina.



FATO
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Glicopeptideos

m tempo acima da MIC é um factor critico
para a melhorar a atividade bactericida
vancomicina e teicoplanina
MRSA
= MIC (0,25-2mg/L)
= acima de 10-15mg/L
= AUC/MIC> 400

Rybak M et al Am J Sadde Syst Pharm 2009; 66: 82 - 98.



Vancomycin: We Can’t Get There From Here

Nimish Patel,' Manjunath P. Pai,' Keith A. Rodvold,® Ben Lomaestro,?* George L. Drusano,Z and Thomas P. Lodise'#

TAlbany College of Pharmacy and Health Sciences, 20rdway Research Institute, 3Albany Medical Center Hospital; *Albany Medical College, Albany, New
York; and *University of lllinois at Chicago, Chicago, lllinois

Patel et al. CID 2011; 52:969-74

Despite this improvement in PTA, the PTA was highly variable
across CL¢y strata when daily doses of =2 g were used. Van-
comycin regimens consisting of at least 3 g daily were necessary
= 26 QI2H
15G6012H

Table 4. Overall Probability of Achieving an AUC/MIC Ratio of _ 8- 1G Q12H
400, by MIC Value, Versus the Probability of a Nephrotoxic Event —— 0.50Q12H

1
AUC/MIC ratio =400 Nephrotoxic event MICvalue (mg/L)

0.5mg/L 1.0mg/L 2.0mg/L Non-ICU ICU
MIC value (%) (%) (%) (%) (%) Figure 1.  Probability of achieving AUC/MIC ratio = 400 for vancomycin
500 mg IV Q12H 15 0.7 3 10 regimens of varying intensity when Cmin values were between 15 and 20
1000 mg IV Q12H 57 15 6 16 mg;’L. ﬂmung the 9999 subjects simulated, thg total number of subjects
with Cmin values 1520 mg/L were (A) 406 subjects (0.5G Q12h), (£) 1100

1600 mg IV Q12H 9 38 $ 25 subjects (16 Q12h), (€) 1190 subjects (1.56 Q12h), and (D) 1096 subjects
2000 mg IV Q12H 90 57 14 34 (2G 012h).




Sensibilidade de MRSA a vancomicina
2008 (CLSI e FDA)

)
iy

Resistente > 16 ug/ml (VRSA)

Infermediario 4-8 pg/ml (VISA)

f‘ L ' jiﬁ
_|' -

Sensivel < 2 ug/mli

| CLSI = Clinical and Laboratory Standards Institute, 2006.



"
Time to MRSA eradication with vancomycin
treatment, stratified by MIC

Vancomycin dose-adjusted to attain target trough of 8-12 ug/ml, n=34
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Relacao: MIC para vancomicina e falha
terapéutica no tratamento de MRSA
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Como saber se MRSA é sensivel a
vancomicina ?

Quantitativas: MIC ou CIM Qualitativas
¢ Macro ou microdiluicao em ¢ Disco de difusao
caldo _ _ _
¢ Gradiente de difusao (fitas de ALt N_a(_) mais aceito para
vancomicina
E-test)

Bailey and Scott’s. Diagnostic Microbiology, 2007.



Evaluation of the accuracy of

automated systems and Etest

« 210 amostras de MRSA de 9 hospitais (9 regioes; 20-25
amostras/hospital)

« Avaliacao da sensibilidade a vancomicina por:

— Microdiluicao em caldo (referéncia; Wayne
State/JMI Labs)

— Vitek2 (St John’s Hospital)

— MicroScan (Detroit Med Center)
— BD Phoenix (University of Texas)
— Etest (Wayne State/JMI Labs)

Slide Cortesia do Dr. Helio Sader



Evaluation of the accuracy of
automated systems and Etest

Susceptibility Lob, dilution variation when compared to reference BMD

testing system -2 -1 0 +1 +2

MicroScan 72 (34.3) 131 (62.4) 7(3.3)

Phoenix 59 (28.1) 139 (66.2) (VAGNS

Vitek-2 2 (1.0) 70 (33.3) 114 (54.3) 24 (11.4)

Etest 77 (36.7) 126 (60.0) 7(3.3)
System provided lower MIC  Agreement System provided higher MIC

(chance of false-susceptible

(chance of false-resistance)
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MIC creep

« A 22 grande falacia!!!
« MIC creep nao foi demonstrado no Brasil

« NuUmero total de amostras de S. aureus = 893
—Comunitarias: 710 amostras (79,5%)
—Hospitalares: 183 amostras (20,5%)

MIC <= 0,5 ug/mL
453 amostras(50,7%), 88 hospitalares

MIC =1 ug/mL
406 amostras(45,4%), 93 hospitalares

MIC =2 ug/mL
34 amostras(3,8%), 2 hospitalares

Cunha et al, Infecto2011



MIC creep

« Nas cepas com MIC para Vanco >1mcg/dL
— Nao se demostrou aumento de mortalidade

Kalil AC et al JAMA, 2014, 312(15)

Park SY et al Antimicrob Agents Chemother. 2013 Nov;57(11)
Gasch O et al Clin Microbiol Infect. 2013 Nov;19(11)

Association Between Vancomycin Minimum Inhibitory
Concentration and Mortality Among Patients With
Staphylococcus aureus Bloodstream Infections

A Systematic Review and Meta-analysis

Andre C. Kalil, MD, MPH; Trevor C. Van Schooneveld, MD; Paul D. Fey, PhD; Mark E. Rupp, MD




Figure 4. Mortality by Different MIC Cutoffs and Overall for High-Vancomycin MIC vs Low-Vancomycin MIC

Source

High MIC, No.

Low MIC, No.

Deaths

Total

Deaths

Total

Risk Difference
(95% C1)

1.50 MIC Cutoff
Lodise et al,24 2008
Musta et al,30 2009
Bae etal,?5 2000
Price etal, ! 2009
Lalueza et al, 32 2010
Lewis et al 33 2010
Moore et al, 35 2010
Holmes et al,*2 2011
Aguado et al, 9 2011
Schweizer et al, 45 2011
Yeh et al,52 2012
Han et al,*® 2012
Rojas et al,>! 2012
Miller et al,*0 2012
Gaschetal, >3 2013
Yoon et al,55 2014
Overall (z scare=0.356; Pvalue=.72; T2=0.007)
2.00 MIC Cutoff
Howden et al, 20 2004
Meoh et al,2? 2007
Soriano et al,2® 2008
Liao et al,2* 2008
Jang et al, 2% 2009
Wang et al, 3% 2010
Neuner et al, 3% 2010
Lin etal, >+ 2010
Takesue et al,37 2010
Walraven et al, %7 2011
deSanctis et al,*! 2011
Khatib et al,** 2011
van Hal et al, %6 2011
Honda et al,*? 2011
Clemens et al,#0 2011
Chen et al,*8 2012
Kan et al,54 2014
Overall (z score=0.953; Pvalue=.34;: T2=0.011)
4.00 MIC Cutoff
Schwaber et al,1# 2003
Maor et al, 2! 2007
Overall (z score =-0.496; P value=.62; T2=0.015)
8.00 MIC Cutoff
Charles etal,'® 2004
Maor et al, 2% 2009
Fong etal,2” 2009
Overall (z scare=-0.225; Pvalue=_.82: T2=0)

b6
43
i7
20
13

-
3

6

26
242
28
25
50
139
10
344
76
195
78
258
121
ELE]
315
47
2537

10
16
322
137
32
97
120
167
662
70
93
245
221
51
94
238
39
2614

&7

2
9

48
223
30
301

0.066 (-0.088 to 0.221)
0.049 (-0.102 to 0.200)
-0.042 (-0.279 t0 0.19€)
-0.390(-0.607 to -0.173)
-0 126 (-0.358 to 0.106)
-0.245 (-0.576 to 0.087)
0.067 (-0.418 to 0.551)
0.146 (0.073 to 0.220)
0.156 (-0.037 to 0.348)
-0.006 (-0.061 to 0.049)
0.051(-0.113 t0 0.215)
0.006 (-0.070 to 0.081)
-0.063 (-0.171 to 0.046)
0.033(-0.062 to 0.127)
-0.058 (-0.136 to 0.020)
0.222 (0.069 to 0.375)
0.010(-0.046 to 0.066)

-0.029 (-0.505 to 0.447)
0.500(0.016-0.984)
0.003 (-0.101-0.107)

-0.011(-0.176-0.155)

-0.073 (-0.633 to 0.487)
0.222 (0.010t0 0.434)
0.118(-0.002 to 0.238)

-0.067 (-0.212 to 0.078)
0.247 (0.150 to 0.343)
0.004 (-0.148 to 0.157)

-0.280 (-0.558 to -0.001)

-0.023 (-0.169 to 0.123)

-0.128 (-0.252 to -0.005)
0.056 (-0.075 to 0.186)

-0.023 (-0.150 to 0.104)
0.094 (-0.047 t0 0.235)
0.041(-0.414 to 0.496)
0.033 (-0.034 to 0.099)

-0.002 (-0.146 to 0.142)
-0.333 (-0.867 to 0.200)
-0.064 (-0.317 to 0.189)

-0.154 (-0.530t0 0.222)
0.057 (-0.143 to 0.256)
-0.133(-0.488 to 0.221)
-0.018 (-0.176 to 0.140)

Favors | Favors
Low MIC | High MIC

T
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MIC creep

— Demonstrou-se aumento de mortalidade
mesmo para MSSA tratados com oxacilina!

Caston JJ et al Scand J Infect Dis. 2014 Nov;46(11)
Cervera C et al Clin Infect Dis. 2014 Jun;58(12)

- Demonstrou-se aumento de mortalidade para
MSSA, mas nao para MRSA!

Han JH Antimicrob Agents Chemother. 2012 Oct;56(10)



Questao 4

Ninguém sabe a qualidade da vancomicina
genérica
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Falta do medicamento referéncia

Patente da vancomicina expirou em 1980.

Desde de 2004 a Ely Lilly parou de
oroduzir a Vancomicina

Portanto, todos os trials nos ultimos 10 anos
foram realizados contra Vancomicina de
outros fabricantes!




In vitro potency evaluations of various piperacillin/tazobactam
generic products compared with the contemporary
branded (Zosyn®, Wyeth) formulation

s b 5 . s Al =
Ronald N. Jones®”*, Thomas R. Fritsche®, Gary J. Moet®

“JMI Laboratories, North Liberty, 14 52317, USA
PTifts University School of Medicine, Boston, MA 02111, USA

Diagnostic Microbiology and Infectious Disease 61 (2008) 76

Listing of 13 screened piperacillin/tazobactam intravenous generic formulations

Manufacturer Product name Vial strength (g) Lot no. Dates ® Country of ongir

Expiration DOT

B75011 06/2008 5 dates United States
AUPM-601 10/2008 06/07/07 Philippines b
AUPI-601 10/2008 06/07/07 Philippines”
AUPI-701 03/2009 08/22/07 Philippines b
ZBNPB7048 07/2008 10/05/07 India
58P713 08/2008 11/29/07 Taiwan
0701172 08/2008 06/07/07 Greece®
A005 05/2009 08/23/07 Portugal
70703 06/2009 11/29/07 China

A001 07/2009 11/29/07 Jordan
7080401 07,2009 11/29/07 China
07076 02/2009 08/22/07 Greece
07077 02/2009 08/22/07 Greece
151018 04,2009 10/05/07 India
1517004 01,2009 08/23/07 India

A001 02/2009 06/07/07 Spain d
AD13 06/2009 10/05/07 Spain
8002C 10/2008 08/23/07 Philippines©
8003C 01/2009 08/23/07 Philippines®
3004C 02/2009 08/23/07 Philippines®
8501C 10/2008 06/07/07 Philippines©
TY12T039 05/2010 11/29/07 Taiwan

7003 02/2009 10/05/07 India

7001 01/2009 10/05/07 India

Wyeth Zosyn~
Astral Pharmaceuticals Industries PIPTAZ

LS
Lh b2
s |::r.'|

Astral Pharmaceuticals Industries PIPTAZ
Astral Pharmaceuticals Industries PIPTAZ

Lh Lh

Aurobindo Zobactin

Lh

China Chem Pisutam
Demo Tazorex
FARMA-APS

Hainan Sanyang Pip/Tazo
Hikma Prizmai

hoin Lnon i b

Hong Kong United Pip/Tazo
Meditrina Pharmaceuticals Tazidron

in

Meditrina Pharmaceuticals Tazidron

in i

Orchid/Aeiss Zopercin

in

Orchid Healthcare Piptamate
STADA

STADA

YSS Laboratories Vigocid
YSS Laboratories Vigocid
YSS Laboratones Vigocid

h tn bn

Lh

YSS Laboratories Vigocid

Lh

Yung Shin Tapimycin
Zuventus Tazotum
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Disk diffusion results for zones of inhibiion ( 100/12.5png
disks prepared from wvial content) were compared with a
commercial disk (BBL) that contaned 100/10 pg of
piperacillin/tazobactam (internationally used diagnostic pro-
duct content). Zone diameter results showed no significant
variation in the measured potencies of the seneric lots when
compared with the branded lot or the commercially prepared
diagnostic disk. The difterences were generally no more than
| mm among all 4 assay strains (data not shown ). Moreover,

Lowest reproducible replicate MIC derived from the generic product vial (23 product lots, 15 manufacturers) compared with a randomly selected contemporary
lot of Wyeth-produced piperacillin/tazobactam (Zosyn™ [B75011])

Product (lot no.) Assay omamsm MIC (pg/mL): Variaton

i :"-'\-Pl

E coli Prendomonas aerugi mosa Stapfvlococous aureus

ATCC 25922 ATCC 35218 ATCC 27833 ATCC 29213

.04 1.0-1.25%
1.25

1.25
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1.5
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1.25

3.5°¢
4.0-50
4.0

'z'fu:'.}uA control
PIFTAZ (AUPM-601)
PIFTAZ (AUPL&601)
PIFTAZ (AUPLTO1)
Vigocid (BON2C)
Yigocwd (BOO3C)
Wigocid (B004C)
Yigocid (B301C)
Tazdmon (0707 6)
Tazdmon (0707 T)
STADA (ADMD])
STADA (AD13)
Tazotum ( FO03)
Tazotum ( F00]1)
Pip/Tazo (TOB0401)
PipTazo (7O703)
Tazorex(0T0O1172)
FARMA-APS (ADD35)
Zobactin (ZBNPBTOLE )
Fopercin (151018)
Tapmyem (TY 12T039)
Prsutam (38P713)
Prizma (AD01)
Piptamate (13517004)
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Expanded studies of piperacillin/tazobactam formulations: variations
among branded product lots and assessment of 46 generic lots
Gary J. Moet®, Amy A. Watters®, Helio S. Sader™®, Ronald N. Jones™**

“JMI Laboratories, North Liberty, I4 52317, USA
YUniversidade Federal de Sdo Paulo, Sdo Paulo, SP 04023-900, Brazil
“Tufis University School of Medicine, Boston, MA 02111, USA

Diggnostic Microbiology and Infectious Disease 635 (2009) 319-322

Listing of 23 additional (14 manufacturers) lots of generic mtravenous piperacillin‘tazobactam formulations screened by a multiorganism in vitro MIC assa

Manufacturer (lot no.) Product name Vial Dates Country of origin Assay
strength Expiration DOT® variation (%
Cellofarm (7100789) Tazpen 45 ¢ 01/2009 01/2008 Brazil 27
Cellofarm (7100794) Tazpen 45¢ 01/2009 03/2008 Brazil 5
Furofarma (121609C) Piperacillin/tazobactam 45 ¢ 09/2009 012008 Brazil 44
Eurofarma (117968B) Piperacillin/tazobactam 225 ¢ 08/2009 01/2008 Brazil 11
Eurofarma (126133A) Piperacillin/tazobactam 225 ¢ 12/20009 03/2008 Brazil 26
Eurofarma (124032E) Piperacillin/tazobactam 45 ¢g 12/2009 03/2008 Brazil 4°
Novafarma (0760088) Piperacillin/tazobactam 45 g 12/2009 03,2008 Brazil 18
Novafarma (0760076) Piperacillin/tazobactam 45 ¢ 12/2009 01/2008 Brazil 27
Farmalogica (11704-1) Piperacillin/tazobactam 45 ¢ 06/2009 09/2008 Colombia 16
Vitrofarma (B050822) Vitalis® 45 ¢ 05/2010 09/2008 Colombia 13
SUMI Med (08050434 Piperacillin/tazobactam 45 ¢ 01/2010 09/2009 Colombia 10
Kendrik (6JB030) Tasovak® 45 ¢g 08/2008 012008 Mexico 3
Kendrik (7TLB0O16) Tasovak® 45 ¢g 08/2009 09/2008 Mexico 13
Teva (A002) Piperacillin/tazobactam (Teva®) 45 ¢g 12/2009 03/2008 Switzerland 11
Ratiopharm (H22498) Piperacillin/tazobactam 45 g 02/2010 09/2008 Germany 18
Hospira (B0O58004) DBL® 45¢ 02/2010 03,2009 Australia (India) 42
Hospira (BO88001) DBL® 45 ¢ 10/2010 04,2009 Australia (India) 14
Orchid (B0O58005) Zopercin® 45¢ 02/2010 03,2009 India 26
Ibigen (8FO6TR) Ibigen® 45 ¢ 05/2010 03/2009 Czech Republic (Italy) 21
Ibigen (RL12TR) Ibigen® 45 ¢ 07/2010 03/2009 Czech Republic (Ttaly) 26
Sandos (155534) Piperacillin/tazobactam 3375¢g 03/2010 03,2009 Canada 10
Stragen (1PTOR030) Piperacillin/tazobactam 225 ¢ 10/2010 03/2009 Norway 15
Stragen (1PTO8010) Piperacillin/tazobactam 45 ¢ 10/2010 03,2009 Norway 16




RLOT replicates

Zosyn® lots

Generic lots
(23; 4/2008)

Generic lots
(23; this report)
-50

Potency variations (%)

®=RLOT, X=average variation, ——— =range of results

Fig. 1. Extent of potency vanations among 4 groups of experiments with piperacillin/tazobactam itravenous injection lots.
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Generic Vancomycin Products Fail In Vivo despite Being
Pharmaceutical Equivalents of the Innovator”

Omar Vesga,'** Maria Agudelo,'” Beatriz E. Salazar,"*

« Concentracao do produto ativo
* VAN-Abbott
« 125% a concentracao do excipiente
« 123% a concentracao da vancomicina

« Demais nao tinham diferenca em relacéo ao MIC
e MBC

« Todos genéricos falharam in vivo !
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I Infect Chemother
DOL 10.1007/510156-010-0094-0

ORIGINAL ARTICLE

Antibacterial effects of brand-name teicoplanin and generic
products against clinical isolates of methicillin-resistant
Staphylococcus aureus

Shigeru Fujimura - Katsuhiro Fuse - Hidenari Takane -
Yoshihisa Nakano - Kazunori Gomi - Toshiaki Kikuchi -
Akira Watanabe

“Dentre 0s genéricos, podem existir produtos
nos quais o efeito antimicrobiano

nao é igual

ao da Teicoplanina original.”




m Falsificacao
Too much, too little, or none at all: dealing with substandard

and fake drugs
The Lancet 2001(357);9272:1904

WHO fights fake pharmaceuticals
The Lancet Infectious Diseases 2006; 6( April 2006):195



Questao 5

Existem bons trials clinicos e varias
metanalises mostrando superioridade de
outras drogas em relacédo a vancomicina.
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MAJOR ARTICLE

Linezolid in Methicillin-Resistant Staphylococcus
aureus Nosocomial Pneumonia: A Randomized,

Controlled Study

Richard G. Wunderink,! Michael S. Niederman,2 Marin H. Kollef? Andrew F. Shorr,® Mark J. Kunkel,® Alice Baruch,>®
William T. McGee,? Arlene Reisman,® and Jean Chastre’

1Department of Pulmonary and Critical Care, Northwestem University Feinberg School of Medicine, Chicago, lllinois; Z2Department of Medicing,
Winthrop-University Hospital, Mineola, New York; 3Division of Pulmonary and Critical Care Medicine, Washington University School of Medicineg,
St. Louis, Missouri; *Pulmonary and Critical Care Medicine, Washington Hospital Center, Washington, D.C.; 5Specialty Care, Pfizer, New York,
New York; 5Baystate Medical Center, Springfield, Massachusetts; and ’Service de Réanimation Médicale, Institut de Cardiologie, Groupe Hospitalier
Pitie-Salpétriere, Paris, France



Endpoint Primario de Eficacia: Grupo Per
Protocol (PP) ao Final do Estudo (EOS)

Linezolida | Vancomicing | \ajor gep | 956 IC
Pacientes 165 (100) 174 (100)

Sucesso/Cura 95 (57.6) 81 (46.6) 0.042 0.5%, 21.6%
Falha 70 (42.4) 93 (53.4)

Desconhecido* 7 2

“Excluidos da analise.
CID 2012:54 (1 March) d Wunderink et al



Endpoint Secundario de Eficacia: Grupo
PP ao Final do Tratamento (EOT)

Linezolida | Vancomicina
n=180 n=186 Valor de P 95% IC
n (%) n (%)
Sucesso 4.9%.
(Cura + Melhora) 150 (83.3) 130 (69.9) 0.002 22.0((,’/0
Falha 30 (16.7) 56 (30.1)
Desconhecido* 3 2

*Excluidos da analise.

CID 2012:54 (1 March) d Wunderink et al



Linezolid versus vancomycin for meticillin-resistant
Staphylococcus aureus infection: a meta-analysis of randomised

controlled trials.
An MM et al. 2013 Int J Antimicrob Agents May;41(5):426-33

m "This meta-analysis provides evidence that
linezolid possesses significant advantages
compared with vancomycin and may be a
superior alternative for MRSA-related
infection.”


http://www.ncbi.nlm.nih.gov/pubmed/23537580

® 1 Daptomycin Versus Vancomycin for
Bloodstream Infections Due to Methicillin-
Resistant Staphylococcus aureus With a High
Vancomycin Minimum Inhibitory
Concentration: A Case-Control Study

Carol L. Moore,'2 Paola Osaki-Kiyan,' Nadia Z. Haque,'-2 Mary Beth Perri,! Susan Donabedian,' and Marcus J. Zervos'?

Department of Internal Medicine, Division of Infectious Diseases and 2Department of Pharmacy Services, Henry Ford Hospital, and 3Wayne State
University School of Medicine, Detroit, Michigan

Clinical Infectious Diseases 2012;54(1):51-8

- Estudo Caso-controle: 118 pacientes Vancomicina e 59 no
grupo Daptomicina (2:1) — 2005 -2009

- MIC > 1 mcg/mL
- Infeccao da corrente sanguinea

- Faléncia clinica: mortalidade e recorréncia da infeccao



Table 2. Comparative Outcomes of Vancomycin- and Daptomycin-Treated Subjects With Susceptible Methicillin-Resistant
Staphylococcus aureus Bloodstream Infection With a Vancomycin Minimum Inhibitory Concentration >1 pg/mL

Vancomycin, Daptomycin,

Factor (n=118) (n =59 P
Clinical failure® 37 (31) 10(17) .084
60-d mortality” 24 (20) 5 (8) @
Microbiologic failure® 11 (9) 6(10) 8
Recurrence of MRSA BS|® 6 (5) 21(3) 620
Clinical failure, by MIC®

1.5 ng/mL 31 (30) 6 (24) 530

2 pg/mL 6 (38) 4(12) .065
Clinical failure, by risk level of infection source’

Low risk 71(27) 2 (15) 459

Intermediate risk 11 (29) 2(11) 166

High risk 19 (35) 6 (22) 189

Clinical Infectious Diseases 2012:54(1):51-8



PROBABILITY OF SURVIVAL
=
.

Log-rank P=.022

0 10 20 30 40 S0 60
DAYS OF FOLLOW-UP
STUDY GROUP —— VANCO ~---- DAPTO

Figure 1. Kaplan-Meier estimates of the probability of 60-d mortality,
shown here as the probability of survival at 60 d between vancomycin-
treated subjects (vanco) and daptomycin-treated subjects (dapto) with
methicillin-resistant Staphylococcus aureus bloodstream infection with
a higher vancomycin minimum inhibitory concentration.



Table 3. Independent Predictors of Failure in Susceptible Methicillin-Resistant Staphylococcus aureus Bloodstream Infection With

a Vancomycin Minimum Inhibitory Concentration >1 pg/mL

Factor Unadjusted OR (95% CI) P Adjusted OR (95% CI) P
Right-sided endocarditis 0.18 (0.04-0.87) .033 0.08 (0.01-0.83) .035
Acute renal failure 2.11 (0.91-4.91) .082 3.91(1.05-14.56) .042
Vancomycin treatment group 1.85 (0.92-3.72) .084 3.13(1.00-9.76) .049
g

Abbreviations: Cl, confidence interval; OR, odds ratio.

Clinical Infectious Diseases 2012:54(1):51-8



Vancomycin shows inferior outcomes to [3-
lactams in MSSA bacteraemia*

M 3-lactam (n=18)
Vancomycin (n=70)

25 - 21

Patients (%)
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=
O al‘ema Ha terapia empirica de bacteriemia por

Staphylococcus aureus

Tratamento para

Tr men r
VMRSA? atamento para

MSSA?
Resistente Terapia padréo
Terapia padrado s Vancomicina N&o apropriada

_ Terapia empirica ideal
Efetiva com daptomicina? Efetiva

1. Khatib R et al. Eur J Clin Microbiol Infect Dis 2006;25:181-185
2. Lodise T et al. Clin Infect Dis 2003;36:1418-1423
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Daptomicina

« Droga excelente. Com uma unica finalidade...
 VVolume de distribuicao pequeno (6L)

« Trabalho contém viés importante:
— Uso de gentamicina no braco da Vanco
— Mesmo assim, sem superioridade...

Initial Low-Dose Gentamicin for Staphylococcus

aureus Bacteremia and Endocarditis Is Nephrotoxic
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ESTABLISHED IN 1812 AUGUST 17, 2006 VOL. 355 NO.7

Daptomycin versus Standard Therapy for Bacteremia
and Endocarditis Caused by Staphylococcus aureus

Standard Therapy Daptomycin
Outcome Better Better Daptomycin Standard Therapy

T Jtotal no. (%
Success 42 days after the end of therapy —20% no./total no. (3)

Intention to treat 53/124 (42.7)  48[122 (39.3)
Modified intention to treat 53/120 (44.2)  48/115 (41.7)
Per protacol 4379 (544) 32/60 (53.3)

Success including patients with failure owing 84/120 (70.0)  79/115 (68.7)
to lack of efficacy only (modified intention
to treat)

Success at end of therapy
Modified intention to treat 74/120 (61.7)  70/115 (60.9)
Per protacol 53/79 (67.1)  40/60 (66.7)

Success in prespecified subgroups 42 days after the
end of therapy

MRSA (modified intention to treat) 20/45

MSSA (modified intention to treat) 33/74

According to the final diagnosis (modified
intention to treat)

Uncomplicated bacteremia 18/32
Complicated bacteremia 26/60
Right-sided endocarditis 8/1
Left-sided endocarditis 1/9
According to entry diagnosis
Definite and possible endocarditis 41/90
Not endocarditis 12/30

[ T T T T T T T T 1
-50 —40 30 -20 -10 O 10 20 30 40 30
Absolute Difference in Success Rates (%)

Figure 1. Comparison of the Rates of Success of Daptomycin and Standard Therapy for Staphylococcus aureus
Bacteremia and Endocarditis.

Horizontal bars represent 95 percent confidence intervals.




L_inezolida

Mecanismo de acdo unico
Sem resisténcia cruzada
Concentracao pulmonar 3,5x maior que a serica

E mesmo assim, apos uma dezena de trials e meta-analises,
nao conseguiu mostrar superioridade a velha



L_inezolida

 Efeitos adversos:
Plaquetopenia (pior na insuficiéncia renal!!l)
Neuropatia periféerica irreversivel
Sindrome serotoninérgica (Black box warning!)
* InteracOes medicamentosas:
IMAO, Triptanos, TCA, ISRS, agentes adrenergicos




Linezolid (PNU-100766) versus Vancomycin
in the Treatment of Hospitalized Patients

with Nosocomial Pneumonia; A Randomized,
Double-Blind, Multicenter Study

Ethan Rubinstein,' Sue K. Cammarata,” Thomas H. Oliphant? Richard G. Wunderink,?
and the Linezolid Nosocomial Pneumonia Study Group®

CID 2001:32 (1 February)

Table 4.  Eradication rates at follow-up by pathogen 100- - :
. . . . M Linezolid/aztreonam
among microbiologically evaluable patients. . H
90+ O Vancomycin/aztreonam
Linezolid Vancomycin 80 P=.79
Pathogen recipients recipients ©
Staphylococcus aureus 25/41 (61.0)  15/23 (65.2) E’
Documented 3/41 (7.3) 5/23 (21.7) § 4
p d 22/41 (53.7)  10/23 (43.5) =
resume | : o 53.4% EZRD
Methicillin-resistant S. aureus  15/23 (65.2) 7/9 (77.8) 2
86 74
Documented 1/23 (4.3) 2/9 (22.2) TN 142
Presumed 14/23 (60.9) 5/9 (55.6)
Streptococcus pneumoniae 9/9 (100) 9/9 (100} .
Documented 3/9 (33.3) 6/9 (66.7) 2
Presumed 6/9 (66.7) 3/9 (33.3) Intent-to-treat Clinically evaluable  Microbiologically
evaluable

NOTE. Data are no. of patients with eradication/total (%). Population




CHEST

Official publication of the American C allege of Chest Physicians

Linezolid vs Vancomycin: Analysis of Two
Double-Blind Studies of Patients With
Methicillin-Resistant Staphylococcus aureus
Nosocomial Pneumonia

Richard G. Wunderink, Jordi Rello, Sue K. Cammarata, Rodney V.
Croos-Dabrera and Marin H. Kollef

Chest 2003124, 1789-1797

Table Z—Results of Logistic Regression Analysis for
Surcvival in Patients With Nosocomial Pneumonia

Predictors OR (95% CI p Value
Survival Analysis ITT § aureus (n = 339)
\ Linezolid therapy 1.7 (L0-2.8) (0,065
All patients were included in the ITT analysis of  Age < 65w 1.7 {0.8-3.0) 0.051
survival. Overall Kaplan-Meier survival rates for all  APACHE II score = 20 3.7(20-68)  <0.001]
_ _ o _ _ ) Single-lobe pnewmmonia L7 (L0-2.8) 0.072
patients with nosocomial pneumonia (I'TT group) ] _ _ _ .
were 809% (424 of 524 patients) for linezolid and Presence of plenral effusion 1.6 (0.9-3.0) 0.127
WOTE —l-“u VR . '2"' pancnis; f'] McZohd ar Absence of cardiac comorbidities 23(1.5-4.1) 0.0051
T0.8% (38> of 495 l'lalt]'l-tltﬁ_:' for  vancomyein Absence of renal comorbidities 2.2 (1.0-4.5) 0.0421
_ . 1. - . r ] r -
(p =0.21). As shown in Figure 2, Kaplan-Meier ITT MRSA (n = 160)
) Linezolid therapy 22 (1.0-4.8) (.0501
APACHE II score = 20 210551 0.116
Presence of plenral effusion 1.9 {(0.54.6) 0.145
Creatinine = 2208 wmol/T.* [1.9{1.1-125.00 0.035%

Absence of cardiac comorbidities 3.0 (1466 0.0051




Table 1—Pafient Characteristics, Including Those Used in Logistic Regression Analysis™

Characteristics

ITT 5 aureus (n = 3390

II.iue;n:ulid in = 165

]
Vancomyein (n = 171

ITT MESA (n = 160}

|
Linezolid (n = 7a)

. . 1
Vancomyein (n = 83)

."'Lgr?‘ = G5 VT LTI 03 (54.4) S006E.T) B2 (7297
sexf

Male 109 (64 9] 10D (58.5) 44 (58.7) 48 (56.5)

Female 39 (33.1) T1{41.5) A1 (41.3) 37 (43.5)
Racet

White 150 {59.3) 153 (89.5) T0(93.3) 74 (8T.1)

Black 12¢7.1) 5(2.9 4(5.3) 3035

Oither G (3.6) 13 (7.6) Lil.3) 5i9.4)
Treatment duration

Mean + 5D, d 109 + 46 106 =49 11.3 + 4.3 107 +53

Range, d 127 1-27 1-22 2-27
Deathf T(22.0) S0 (30.2) L5 (20007 31 (36.5)
Bacteremia 22¢(13.1) 231290 S5(10.7) 14 (16.5)
VAP 118¢{70.2) 114 (G677 49 (63.3) 47 (55.3)
APACHE II score = 20 39(23.2) 33 (19.3) 15 (24.00 21 (24.7T)
Chest radiographic variables

Multilobe pnemmonia 00 (3599 a1 (33.2) 43 (57.3) 49 (57.7)

Pleural effusion a0 (29.5) S50(29.2) 23 (30.7) 25 (32.9)
Bilimibin = 41.0 mol/L. (2.4 mg/dL) 4{2.4) B (4.7 22T 2024
Sernm creatinine = 2298 mol/L} Ti4.2) Ti41) 3 4.0 4(4.7)
Comorhidities

Cardiac a9 (23.2) 50 (29.2) 15 (24.00 a4 (4000

Diabetic 30(17.50 46 (269 13(17.3) 33 (35.8)

Hepatic B (4.5 4(2.3) 5(6.T) 1(1.2)

Oneologic 15 (10,7 11 {6.4) a12.0) 7 (58.2)
[ Renal 19 (11.3) 21 (12.3) 10 (13.3) 15 (21.2)

Respiratory G2 (3649 G2 (536,30 25 (37.3) 34 (40,03

Vascular B (4.8 Tid.1) 4(5.3) 4(4.T)



Linezolid in Methicillin-Resistant Staphylococcus
aureus Nosocomial Pneumonia: A Randomized,

Controlled Study

CID 2012:54 (1 March)




Desbalanco de Comorbidades

Table 1. Baseline Demographics and Clinical Characteristics of
the Per-Protocol Population

Characteristic

Vancormyci

28 (15.9)

28 (15.9)

Preexisting condition, Ma. (%)

Diabetes mellitus
Pulmonary

Kidney

Cardiac

Ao e Y L
Age, years, mean (SD)

Weight, kg, mean (S0}

74 (42 5}

Type of pneumonia, Mo. (%)
Healthcare-associated® 26 1015.11
Mosocomial 146 (849}
Ventilator-associated” 104 i50.5)
Bacteremia, Mo. | 8 05.2) 2001108
APACHE Il score
Mean (SD) 17.2 6.4 174 (6.04
hModified CPIS (maximal score 17F
Mean (5D} 9.7 2.1} 9.4 (2.3

CID 2012:54 (1 March)




Plor resposta no subgrupo com
comorbidades

able 2. Clinical Success Rates in the Per-Protocol Population
at End of Study, by Patient Subgroup

Linezalid Vancomyci 5% C for
Subgroup Arm, Moo (%) Arm, Mo, (9% Difference

Mechancal

ventilation

10.9 to 27

257 t0B15
11210
Glomerular
filtration rate
=50 mLfmin
=580 mL{imin

CID 2012:54 (1 March)




No grupo de menos clearance nao
houve diferencal

Glamerular
filtration rate

<50 mL/min 1228 425 15/35 42.9

=50 mLfmin 82134 (6120 847133 48.1)




Sub-Dose de Vancomicina

Table 5. Summary of Vancomycin Trough Levels — mITT and PP Populations per
Treatment Day=-

Treatment Day Mean Concentration | Median Concentration
- : {mcg/mL) (meg/mL)
Vancomycin serum trough levels

median (interquartle range) pgiml
Day 3 (n = 140} 3 : i
Day & (n = 90} 14.7 (1040

Day 9 (n = 33 16.1 11130

ere aware of the

« Nao foi realizada dose de ataque de VVancomicina!

« Nao foi feito o ajuste da dose de vancomicina de acordo com a
Vancocinemia! geresmssespy——m

Impact of vancomycin exposure on outconie:

in patients with methicillin-resistant Staphy

lococcus aureus bacteremia !iL'I.|.'.I|'.IIZZIt'[ for con

CID 2012:54 (1 March)

sensus  guidelines suggested targets. Clin
Infect Dis 2011; 52:97




Informacao inveridica no abstract

. Abstract

vas adjusted on the basis of trough levels.

 Methods:

Ihe pharmaast monitored and adjusted van-

comycin doses according to local protocols based on trough levels

and renal impairment, while maintaining investigator blinding.

« No protocolo:
7.3. Central Laboratory

Laboratory assessments for study medication trough levels will
be performed by the central laboratory on days 3 and 6.



Auséncia de significancia nas analises
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PP at EOS miTT at EQS PP at ECT mITT at EOT




Algo de podre no reino da
dinamarca...

Table 1. Baseline Demographics and Clinical Characteristics of
the Per-Protocol Population

Linezolid Vancomycin
(n = 172) in = 1786}
Table 2. Clinical Success Rates in the Per-Protocol Population
at End of Study, by Patient Subgroup

Charactenstic

Linezohd Vancomycin O5% Cl for
subgroup Arm, Mo, (%) Arm, Mo, (%) Cifference®
Ewvaluable for 166 174

efficacy
analyses®

" Patiants with end of study cutcome of "indeterminate’ were excluded from
afficacy analysis,

CID 2012:55 (1 July}



Should WE_Ahﬂ“d“" Questionable Superiority of
Vancomycin for Treatment Linezolid for Methicillin-

of Methicillin-Resistant Resistant Staphylococcus
Staphylococcus aureus aureus Nosocomial

Pneumonia? Still Questions Pneumonia: Watch Where
to Answer You Step

Fabio Silvio Taccone,! Jean-Louis Vincent,' Timothy Lahey

Olivier Denis, and Fredérique Jacobs® Jartmouth Medical Schoal, Lebanon, Mew Hampshine

CID 2012:55 (1 July}




Clinical response and hospital costs associated
with the empirical use of vancomycin and linezolid
for hospital-acquired pneumonia in a Chinese

tertiary care hospital: a retrospective cohort study

ClinicoEconomics and Outcomes Research 2014:6 45146

Table 2 Head-to-head comparisons on clinical outcomes between
empirical use of vancomycin and linezolid for difficult hospital-
acquired pneumonia in propensity score matched patients

Initial screening hospital drug prescription dataset
(2008 to 2012)

Treatment Vancomycin Linezolid P-value

Sample size &0 &0

|

Clinical outcomes

Hospitalized patients containing Hospitalized patients containing h 8 v o
vancomycin prescription records linezolid prescription records
(n=3,708) (n=273) At the end of treatment
— - Clinical cure 18
Excluded hospitalized patients Excluded hospitalized patients o .
- Patients without radiologically - Patients without radiologically Chinical improvement 4 6.7 6 10.0 0.480
;’:Erg‘sg;ed preumonia ok, e pneumona Treatment failure 33 550 27 450 0289
+  Patients with diagnosed . &’atients with diagnosed Pneumonia-related
pneumonia at hospital pneumonia at hospital o
J  admission (n=64) L 2dmission _(2:29) ” complications
+ Patients with age <18 . atients with age < . .
years (n=21) years (n=21) N Respiratory failure I 1.7 3 5.0 0317
» Patients deceased within + Patients deceased within Infection shock 0 0.0 I 1.7 1.000
72 hours after hospital 72 hours after hospital ]
admission (n=9) admission (n=1) Pneumonia-related
+ Vancomycin treatment <48 + Linezolid treatment <48 .
hours (n=372) hours (n=30) mortality
All-cause death
| 1,464 qualified hospitalized patients | 146 qualified hospitalized patients . At hospiml discharge

Pneumonia-related

mortality
All-cause mortality 2 33 Il 18.3 0.013

Mote: The P-value in bold is signi

621 hospitalized patients with top
10 admission diagnoses

60 hospitalized patients with top 10
admission diagnoses




Date: 30 Oct 2014

Linezolid versus vancomycin for the treatment of suspected methicillin-
resistant Staphylococcus aureusnosocomial pneumonia: a systematic review
employing meta-analysis

Results

Nine trials involving 2618 pneumonia patients were reviewed.
Linezolid was not found to be superior to vancomycin for clinical cure
when categories of pathogen were not considered and in a subgroup
of NP patients with infection [relative risk (RR)=1.16, 95 %
confidence interval (Cl) =0.95-1.43, P = 0.15]. Compared with
vancomycin, linezolid has no difference in the overall microbiological
eradication rate (RR=1.12, 95 % ClI=0.96-1.30, P=0.15) and

specific eradication rate (RR=1.16, 95 % Cl =0.93—-
1.45, P =0.19) in NP patients.
Conclusion

These results suggest that linezolid is not superior to vancomycin with
respect to both clinical and microbiological cure rates in patients
with NP.


http://link.springer.com/search?dc.title=MRSA&facet-content-type=ReferenceWorkEntry&sortOrder=relevance
http://link.springer.com/search?dc.title=MRSA&facet-content-type=ReferenceWorkEntry&sortOrder=relevance
http://link.springer.com/search?dc.title=MRSA&facet-content-type=ReferenceWorkEntry&sortOrder=relevance
http://link.springer.com/journal/228

Treatment of hospital-acquired
pneumonia with linezolid or vancomycin:
a systematic review and meta-analysis

Kalil AC, Klompas M, Haynatzki G, et al. BMJ Open 2013;3:e003912.

(@)  Hospital-Acquired Pneumonia: Linezolid vs. Vancomycin: Clinical Response*

by Study name

Group by _ Statistics for each study
Study Design

Lower
limit

Mortality / Total Risk difference and 95% CI

Risk
difference

Upper

limit p-Value Linezolid Vancomycin

Randomized Double-blind
Randomized Double-blind
Randomized Double-blind
Randomized Double-blind
Randomized Double-blind
Randomized Double-blind
Randomized Open-label
Randomized Open-label
Randomized Open-label
Randomized Open-label
Randomized Open-label
Dverall

Rubinstein E 2001
Wunderink R 2003
Jaksic B 2006

Lin D 2008
Wunderink R 2012

Stevens D 2002
Kaplan S 2003
Kohno S 2007
Wunderink R 2008

0.029
-0.012
0.019
0.014
0.021
0.017
0.013
-0.067
-0.008
0.052
-0.024
0.009

-0.064
-0.088
-0.016
-0.130
-0.019
-0.007
-0.221
0121
-0.115
-0.062
-0.073
-0.012

0121
0.063
0.055
0.158
0.062
0.041
0.247
0.007
0.100
0.165
0.024
0.031

0.548
0.747
0.288
0.848
0.306
0.159
0.914
0.081
0.889
0.372
0.327
0.409

711203
11471321
191304
19171
95 /597
31811496
20139
91215
117100
13175
531429
37111925

62/193
1117302
131301
18/
81587

28511454

16/32
101101

6/51

9/74
411258

32611712

|

-0.50 0.2

Favors Vancomycin

—_—
5 0.00 0.

25

Favors Linezolid

*Intention-to-Treat Population. Z=0,826; P=0.409; Heterogeneity: Q=5.878; P=0.661; 12=0%
(a)

Goup b
Sway Design

Hospital-Acquired Pneumonia: Linezdid vs. Vancomycin: Microbiological Eradication®

Micro Emdlcaton )/ T oml FiskglSemnoe and 954 CI

Statetcs breach sudy

Lowsar Upper
Iimit ime

S wayname

Risk

arerence pValue Unazolld

Vancomycin

Randomized Gouble-blind
Randomized Couble-blind
Randomized Double-biind
Randomizea Coublke-biind
Randomized Couble-Diing
Randomized Cpendabel
Randomized Opendabel
Randomized Cpendabel
Randomizeq Cpendabel
owmll

Rubinstein E 2001
Wunderink R2003
Lin D 2005

Wunderink R2012

Skewens D2002
Kohno § 2007
VWungerink R 2008

0.038
0087
0237
0044
oos2
0.000
0003
0082
Q030
Q06

0238
Q058
0018
008s
002%
0324
L2687
0211
0.140
<00z2

0.150
0.242
0.452
0.183
0.149
0.324
0.273
0.354
0.201
0.133

0E2s
0273
0082
0537
0.161
1.000
0833
0853

3B/83
AT/ TE
17422
3887
135/248
8/12
13/38
13/23
3I5/70
170/ 318

28/3%
42/78
i5/28
1117228
i2 /16
T8
8/19
28 /54
139 /282

€75 0.38

Favors Vancomycin Favors Linezolid

0.00 0.38

“Microblological Eva uabie/f er-Protocol Population Z=1.408; P=0.153; Helerogenelly. @=5.404; P=0.757;




(a) Hospital-Acquired Pneumonia: Linezolid vs. Vancomycin: Renal Failure*

Grow by Study name Stattics for each study FRenal Falure ! Total fREx ofference ang 85% C
Study Desgn
Rsk Lower Upper

difference imit limit p-Value Linezolid Vancomycin
Randomized Doubk-dind  Rubnsten E 2001 Qo <0010 0.010 1.000 07203 a7 183
Ranoom zed DoubE-DING Wunoerrk R 2003 D004 0015 0.007 0.532 ra 203
Rancomized Doubk-oind  Lh D 2008 001 002t 0082 0.469 ' g7
Ranoomized DoudE-DIMd  Wunoerink R 2012 Q0% 0082 0010 0.006 ! 597 43057
Ranoomzed Doube-dind 0006 0018 oo 0.3M e a7
Ranoomzed O pen-i3bel Stevens D 2002 Q008 Oon 0008 0.237 10 2520
Ranoomizes O pen-tadel Kapln S 2003 Q13 0015 004 0.348 s 1
Ranoomzed O pen-i3bel Konno 5 2007 Q08 Qam2 D004 0.040 1100 5!
Rangomized O pen-anel Wungerik R 2008 D014 -0.050 0023 0.453 L ] 1/
Ranoomzed O pen-iadel Q008 00X 0013 0.455 61630 al
Qveral Q007 0018 0.005 3001822 540

5
T
e

€13 (X 0.13 025

Favors Linezolid Favors Vancomycin

*intentionto-Treat Population. Z=-1.152;, P=0.249; Heterogeneity: Q=13.525; P=0.06; 12=48%

(b) Hospital-Acquired Pneum onia: Linezolid vs. Vancomycin: Discontinuation due to Adverse Events*®

Group oy Stoy ame StaEnCs for each study OBsonthustion ! Tot! Rk gfference and 95% C1
Snoy Desin

Risk Lowsr  Upper
difference imit limt  p-Value Linezolld Vancomycin
Randomized Doude-bind Rubinstein E 2001 0.0 QO oams 0.232 §/203 147193
Randomzed Doune-bind  Wundemk R 2003 ol 002 0.067 0438 3T 29 /302
Randomized Cowoe-dind  Lin D200 D086 04T 0.035 0225 &M am

Randomized Doudie-0ind Wundesrk R 2012 0.00% Q016 0.006 0.3%0 41397 7187
Randomized Doude-bihd Q.06 <0018 0.006 0334 540 182 5811153

Randomized Cpan-Bbel Sweevens D202 Qo 0023 0039 073 91240 720
Randomized Open-gbel Kapian § 2006 Q0 00% 0.086 0.882 180 218 7110
Ranjomized Cpen-Bbel Komno S 2007 a0 QoM 0.192 Qau 25/ 100 10/ 51
Randomized Open-Bbel Wundemnk R 20038 0059 0.031 0582 1178 2/ T4 e —
Randomized Qpen-Boel @0z <003 00z6 0802 517630 PRt X
Qveral Q.00 0016 Q.007 0424 10571822 821599

0.0

Favors Linezolid Favors Vancomycin

*Intention-to-Treat Population. Z=-0.800; P=0.424, Heterogeneity. Q=4.499; P=0.721; 12=0%




Hospital-Acquired Pneumonia: Linezolid vs. Vancomycin: Mortality*

Growoy = Stuy name SaBtes Brescn sy Monaly ' Total ReX affemnos and 85% CI
Stugy Desin Risk Lower Upper

aiflerence Imit nmat p-value Linezolld Vancomycln

Rancomied Dowlenihd  Mudbsten € 2001 0077 0157 0.00¢ 0063 36208 TE

RancomiEed Doudle-Ding Wundernk R 2003 =0.003 -0.066 0.080 0835 6L 3

RanoomEed Doudle-oing Jakgks B 2008 =0.020 =0.060 0.018 0.310 170304

Randomied Double-nind Lih D 2008 0.042 00= 0.113 0243 5N

RandomEed Doudie-ding Wundernk R2012 0013 0055 0.029 0549 g4 597

Randomied Doule-oing 0013 0080  pow QM2

RancomEed Open-adel Stevens D 2002 0.033 0035 0.101 0.337 it}

FancomEsd Oper-Boel  Kaoln § 20 0.on 0015 0077 0189 13

Ranoomieed Open-Boel Koo & 2007 0.003 0114 0.119 09l ity

Fandomied Open-Boel W undernk R 2008 0028 D108 0.053 0498 4/ 75

Ranoomied Open-goel 0.019 001 p.082 0283 75

Overal =0 000 0021 0.0z 0992 ! 2 a ¢:'::.

€25 0.00 0.25 0.5

Favors Linezolid Favors Vancomycin

*Intention-to-Treat Population. Z=0.010; P=0.992; Heterogeneity: G=9251; P=0.322; 12=13.5%

ARTICLE SUMMARY

Strengths and limitations of this study
= Linezolid and vancomycin have similar efficacy
and safety profiles.

= [he near-zero eﬁicac difference between both

antibiotics demonstrates that no drug is superior

for the treatment of nspla-acqmre pneumaonia.

m Our results remained consistent across different

patient populations and study designs for both
clinical response and mortality outcomes.
Randomised controlled trials set selective inclu-
sion criteria that can limit their generalisability to
unselected populations.




Which antibiotic for hospital acquired pneumonia
caused by MRSA?

Vancomyecin is as safe and effective as newer alternatives

BMJ 2014:348:91469 doi: 10.1136/bmj.g1469 (Published 13 February 2014) E D ITO RIA LS

Given the findings of this well conducted meta-analysis, and
because additional trial evidence comparing linezolid with
vancomycin 1s unlikely to become available, clinicians can
conclude with confidence that these agents have similar clinical

ctticacy for adults with hospital acquired pneumonia caused by
MRSA.

- LS

conclusion, newer 1s not necessarily better, and clinicians can
continue to prescribe vancomycin for MRSA hospital acquired
pnecumonia with the confidence that 1t 1s as equally efficacious
and safe as any of the newer alternatives.

Competing interests: | have read and understood the BMJ Group policy
on declaration of interests and declare the following interests: None.




Linezolid versus vancomycin for meticillin-resistant Staphylococcus aureus
infection: a meta-analysis of randomised controlled trials.

An MM et al. 2013 Int J Antimicrob Agents May;41(5):426-33

“This meta-analysis provides evidence that linezolid possesses significant advantages
compared with vancomycin and may be a superior alternative for MRSA-related
infection.”

Comments on new linezolid's meta-analysis.
Cunha A,
Rocha JL., Int J Antimicrob Agents 2013 Oct;42(4):377-8.

“There was no difference in mortality, and whilst a small difference in clinical cure
at the test-of-cure (TOC) visit was found, this analysis was based largely on trials in
which patients with SSTIs accounted for the totality or a large number of patients.
Regarding the analysis of clinical cure at TOC visit, 2800 (54.9%) of 5100 patients
enrolled had SSTIs. Since linezolid is clearly superior to vancomycin for this
subgroup, a bias in the meta-analysis has been created.”


http://www.ncbi.nlm.nih.gov/pubmed/23537580
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Joseph Goebbles — Ministro de Propaganda de Hitler

“Uma mentira repetida mil vezes torna-se verdade”



High rate of decreasing daptomycin susceptibility during
the treatment of persistent Staphylococcus aureus bacteremia

Eur 1 Clin Microbiol Intect Dhs (2008) 27433437

« 18 SAB = 10 persistentes

Table 2 Minimal inhibitory concentration (MIC) of senal blood 5. aureus solates pre- and post-daptomycin (DAP) therapy

Case (SCCmec) DAP (day)  DAP dose mg'kg®  Pre-therapy MIC (ugml)  Post-therapy MIC (pg/ml) day
24 5-8 9-12 13-14 15-20 =2

Il 10} 4; 6 ND" 0.125
2 Il 27 ] 1.5 = 2 + + + 1
3 NAT (MSSA) 4 b TT2Z5 0.125
1 Il | & 5 0.25 0.25
5 11 15 4, 6 ND 2 2 2 2
B 11 up* fi 025 0.25
7 11 27 5 125 2
8 NT* 28 5 NI 0.5 2 z
9 IWVa 26 4; 6 .25 = = 2
10 Il 13 5 1.5 s 1 2 2 2

“Cases 1, 2, 4, 6, and 7 were hemodialysis patients on daptomycin every 48 h
"Not done

“Mot apphicable

“Undefined duration {ransferred to another facility on daptomyein)
*Non-typeable
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Development of decreased susceptibility to
daptomycin and vancomycin in a Staphylococcus
aureus strain during prolonged therapy

Paul G. Mariani't, Helio S. Sader™* and Ronald N. Jones™

Daptomycin versus Standard Therapy for Bacteremia
and Endocarditis Caused by Staphylococcus aureus

treated with daptomycin; six of these patients had
microbiologic failure. Five of these six patients had
isolates that were MRSA. In six patients with mi-
crobiologic failure, the baseline MIC was 0.25 ug
of daptomycin per milliliter in five isolates and
0.5 g per milliliter in one isolate and rose to 2 ug
per milliliter in five isolates and 4 ug per milli-
liter in one isolate. In the central microbiology
laboratory, the isolates from one of the nine pa-
tients treated with vancomycin who had micro-
biologic failure had an increase in the MIC of

Meritcare Hospital, Fargo, ND, USA; “JMI Laboratories,
North Liberty, 1A 52317, USA; “Tufts University School of
Medicine, Boston, MA, USA

Journal of Antimicrobial Chemotherapy
doi:10.1093/jac/dk1232
Advance Access publication 3 June 2006

a diagnosis of complicated bacteremia. The MIC
of daptomycin of the S. aureus isolates increased
from baseline values in seven patients who were

J Antimicrob Chemotner. 2007 Aug;80(2):334-40. Epub 2007 May 31.
Evaluation of daptomycin treatment of Staphylococcus aureus bacterial endocarditis: an in vitro and in vivo simulation using historical and current dosing strategies.
Fose WE, Ryhak IJ, Kaatz G,

Anti-Infective Rezearch Laboratery, Department of Pharmacy Practice, Eugene Applebaum Cellege of Pharmacy and Health Sciences, Wayne State University, and Detroit Receiving Hospital, MI 48201, USA.

OBJECTIVES: Afailure to daptomycin therapy and subsequent emergence of a daptomycin non-susceptible isclate occurred during the 1920 clinical investigation of daptomycin for the freatment of Staphylecoccus aureus kacteraemia and
endocarditis. We attermpted to determine ifthis occurrence was reproducible invitro and if it could be prevented by various daptomycin dosing strategies. METHODS: The daptomycin susceptible parent strain (SA4-675) and the subsequent non-
susceptible derivative (SA-684) were evaluated. In the rakbit endocarditis model, daptomycin 3 mgflg every 8 h for 4 days was administered to simulate the study patients pharmacekinetic exposure. Daptomycin deses of 1.5 and 3 mafkg every 12 h
and & and 10 mo/kg every 24 and 48 h were simulated in the in vitro model with simulated endocardial vegetations (SEVs). RESULTS: Daptomycin significantly reduced bacterial counts of SA-675 in rakbits, but ene in 10(5)-10(8) crganisms from
vegetations of one animal had an 8-fald increase in MIC. Daptomycin 1.5 malkg every 12 hin the in vitro model demonstrated no activity against either strain; reduced susceptibility emerged in 3A-675 (d-fold increase in MIC). Bactericidal activity was
noted with & and 10 mg/kg dosing against 2A-675 with no resistance detected. The activity of the 6 mg/kg regimen was reduced against S4-G84 but significantly improved activity was noted with 10 mg/kg daily. CONCLUSIONS: The emergence of
resistance was successfully recreated at suboptimal dosing regimens while the current recommended regimen of & ma/kg/day prevented the emergence of non-susceptible mutants. Daptomycin 10 mg/dg/day demeonstrated even more enhanced
killing. Further investigation with daptomycin 10 ma/kg is warranted.

PWID: 17540870 [Publed - indexed for MEDLINE]



Linezolid Resistance in Vancomycin-Resistant Enterococcus faecalis
and Enterococcus faecium Isolates in a Brazilian Hospital

May 2014 Volume 58 Number 5 Antimicrobial Agents and Chemotherapy p. 2993-2004

TABLE 1 Demographic data and antimicrobial susceptibility profiles of linezolid and vancomycin-resistant E. faecalis and E. faecium clinical strains®

Total no. of Glycopeptide Resistance profile MIC {pg/ml}

Patient  Strain

freatment

Culture date  days

Clinical
specimen

PFGE
type

MLST
result

resistance
gene

235 TRNA
mutation

LZD VAN

TEC

PEN

AMP

ERY

TET

CHL CIP

LEV

1 E. faecalis
18/755
-, faecalis
28/279
‘. faecalis
371245
., faecalis
387443
<. faecalis
4071258
-, faecalis
50/515"
S, faecium
42/448
-, faecium
51/426”

August 2009 10
April 2010

MNovemnber
2010

January
2011

April 2011

December
2011
November
2011
December
2011

Blood

Urine

Blood

Blood

Urine

Urine

Urine

Urine

A

A

A

A

5T525

5T525

5T525

5Ts25

5T526

5Te2

ST412

5T838

vanA

vanA

vianA

vanA

vianA

G2576T

G2576T

G2576T

G2576T

G2576T

G2576T

G2576T

8 =256

16 =256

=256

=256

=256

<0.25

96
96
96
96

=256

4

4

2

2

2

2

>256

64

64

=32

=32

=32

=32

=32

=32

=32

>32

=32

@ ICU, intensive care unit; LZD, linezolid; VAN, vancomycin; TEC, teicoplanin; PEN, penicillin; AMP, ampicillin; ERY, erythromycin; TET, tetracycline; CHL, chloramphenicol;

CIP, ciprofloxacin; LEV, levofloxacin. NA, data not available. Gray shading represents resistance values; boldface type represents intermediate values.

B . — - - . . . . . . _— . . . . . . .

¥ Strains 50/515 and 51/426 corresponding to the linezolid-susceptible E. faecalis and E. faecium control strains were recovered from clinical specimens obtained from other patients
who were hospitalized at the same institution.

resistance to linezolid in VRE strains, and it strengthens the idea
that combination therapies with ampicillin plus an aminoglyco-
side can still be good therapeutic options for serious enterococcal
infections.
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On the efficacy of Mercury in the treatment of Fever. By
Dr. ABNEr Howk.

{Communicated for the New-England Joarnal of Medicine and Surgery-]

S fever, in its various forms, destroys more of the hu-

man race, than any other disease, it demands the first

and unwearied attention of every physician, that its nature
may be better understood and its termination less frequently
fatal. Sydenham affirms, that the various forms of fever con-
stitute two thirds of the diseases of mapkind, and that as
large a proportion as eight of nine of all who die, are cut off

¢ by febrile diseases.



B Primum non nocere
m Bonum facere

m Moralidade centrada
no agente de saude

HIPOCRATES



