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Joseph Goebbles — Ministro de Propaganda de Hitler

“Uma mentira repetida mil vezes torna-se verdade”



A vancomicina tem varios

| defeltos
Droga antiga

Molécula “pesada’, com baixa penetracao
tecidual

Falta de medicamento de referéncia
ReacOes Alérgicas

Necessidade de ajuste de dose na IR
MIC

Nefrotoxicidade



O maior defeito da vancomicina

* Ser uma droga orfa”
— Nao da canetas
— Nao tem “stand” com capuccino
— Néo tem representante amigo
— N&o paga jantares, viagens, CONgressos

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

— Nao tem quem a proteja...



Os “detei1tos”



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




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!




Eventos Adversos

Nem tao raros...
 Linezolida — Sd. Serotoninergica, plaguetopenia



Necessidade de ajuste na IR

« Vancomicina e droga ajustavel, com

possibilidade de mensuracdo RAPIDA e
BARATA de niveis séricos

e Linezolida:

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

J Infect Chemother, 2008 Apr;14(2)

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

Nephrol Dial Transplant 2006, 21



MIC creep

A 12 grande falacia!!!

MIC creep nao fol demonstrado no Brasil
>90% das cepas com MIC<1mcg/dL

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)

— 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)



Nefrotoxicidade

« A 22 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)

Vancomycin or ASP Alone (M= T)
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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
Renal Insufficiency
Hemodialysis

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)

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)
5.7% (n=17)
10.4% (n=31)
18.8£0.5
13404
66.8% (n=199)
3 4% (n=25)
7.7% (n=23)

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)

3.6% (n=9)

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

17.0% (n=42)

Qutcomes

Vancomycin (298)

Linezolid (247)

P-Value

Max Creatinine During Treatment®
Max Creatiune During Treatment?
Final Creatinine After Treatment®
Final Creatinine After Treatment?
Change in Creatinine (Max-Initial)?
Change in Creafinine {Ma:{-lnirial}ﬁ
Change in Creatinine (Final-Initial) @

Change in Creatinine {Final-hlilial)-ﬁ
New Onset Hemodialysis

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

1.8+0.1
1.1(0.8.1.9)
1.4+0.07
09 (0.7.1.4)
0.4=0.04
0.1 (0.0,0.3)
—0.1+0.05
—0.1(-0.3.0.1)
9 4% (n=28)
7.0% (n=21)
3.0% (n=9)
10.4% (n=31)
1.0% (n=3)
0.7% (n=2)
283+14
20(11,38)

17.8% (n=53)

1.7£0.09
1.2(0.8,2.0)
1.2+0.07
0.90.7.1.4)
0.3x0.04
0.1(0.0,0.3)
—0.2+0.05
—0.1(0.3.0.1)
9.7% (n=24)
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)

0.29




Vancomycinrevisited: a reappraisal of clinical use.

Ccunha BA

Infectious Disease Division, Winthrop-University Hospital Mineala, NY 11501, USA

Vancomycin has been used fordecades to treat serious systemic gram positive infection
usedin high dosage, ... wice the usual dose

Extensive use overtiime has demonstrated vancomycin is not nephrofoxic evenwhen




As outras drogas



Tygeciclina

Nao precisaria nem falar...

Nao tem nivel serico adequado
Bacteriostatico

Enormes interacoes medicamentosas
Nauseas e vOmitos

Todos os trials em pacientes criticos interrompidos
por excesso de mortalidade

Praticamente abandonada para Gram +
(Talvez util para peritonite por VRE...)



Tygacil” indications:
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Tygacil” should be used only in situations where it is known or suspected

that other alternatives are not suitable.

o I 3 { "'_1."")»."“{\\."‘
Reference: 1. Tygacl® S ary of F



Teicoplanina

* Droga excelente. Para infeccoes cronicas...

 Para pacientes criticos, grave problema
farmacocinético:

» Meia vida da Teicoplanina: 160 horas

— Apos 33,3 dias ainda ha 3 % teicoplanina
circulante

— Demora de 4-5 dias para atingir steady-state



Teicoplanin therapeutic drug monitoring in critically ill patients: a

retrospective study emphasizing the importance of a loading dose

Jowmal of Antimicrobial Chemotherapy (20003) 51.971-975

202 pacientes
Porcentagem de
pacientes que

alcancaram Cmin>10mg/L.:
— D2=3,2% 1!

— D4=35% !!

— D7=70% !I!

— D11=90%

— D15=95%

Plasma teicoplanin ( i (/L]

} 3 4 5 6 7T B 9 1011 12 13 14 15 =15
Duration of therapy (days)

Figure 1. Mean (£ 5.D.) trough plasma levels of teicoplanin in critically
il patients. The dotted line is the minimum concentration recommended
in serious infection ( 10 mg/L).

Mesmo com dose de ataque correta: Cmin média no D2=6,47mqg/L
11




Duration of hypotension before initiation of effective antimicrobial

therapy is the critical determinant of survival in human septic shock *
Kumar, Anand MD; Roberts, Daniel MD; Wood, Kenneth E. DO; Light, Bruce MD; Parrillo, Joseph E. MDy;
Sharma, Satendra MD; Suppes, Robert BSc; Feinstein, Daniel MD; Zanotti, Sergio MD; Taiberg, Leo MDy;
Gurka, David MD; Kumar, &seem PhD; Cheang, Mary MSc

2006 Jun;34(6):1589-96.
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http://www.ncbi.nlm.nih.gov/pubmed/16625125
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Teicoplanin versus vancomycin for proven or suspected

infection (Review)
Alerandre B Cavalcanti!, Anderson B Goncabres?, Claudia § Almeida?, Diogo DG Buganed , Eliezer Sibrat TH E C oc H R.AN E

'Education and Rescarch Insticute, Hn:spil:a] de Coragho, So Paule, Brazil. :Deputmunm de Medicina, Univille - Universidade da .
Rﬂg‘ﬂﬂ de Jl."irrii"f. JL'\il'l\"i"E. Erﬂﬂil. 1h’1¢di\:ﬂ] EH.'I-IQﬂI. Llﬂi\'eriidﬂde df Sﬂlﬂ T"CIUID. 51\:\ FICIUIQ. Erﬂﬂil. -i]rlD."l'lﬁi\'E '::ulre .Lll'lil. HQﬁPiEIJ C 0 LLAB 0 RATIO N d{"

Israclits Albere Einstein, Sio Faulo, Brazil

Analysis 1.3. Comparison | Teicoplanin versus vancomycin, Outcome 3 Microbiological cure.
Review:  TEicoplanin versus varcomycin for proven ar sugeected infiection
Comparisore | Teicoplanin versus vancamycin
Cutcomes 2 Microkiclogical curs

Study or subprous Teicoplanin Risk Rafic: Weight Risk Ratio
n™ IRandom,35% <1 IV, Randam,95% CI

Charborneau %54 ! ; 1T 14 % 102 073, 1.42]

Chow 1993 ’ 53 094 [075, 1.13]
Cony-Makhaul 1950 04 % 051 [024, 1.0
CrAntonia 2004 7E3 095 [ 084, 1.07
Figuera 1994 r kE 034 [ 08, 1.0
Fortun 2001 Nne %10 53 039 [06], |
Hedstrim 1995 ; 6% 101 [074, 1.
Liu 1996 20 5 6% 113 [0E3, 1.
Menichetti 1554 i . 3 106 [ 073, 122
MMD-00F 1592 &3 093 [ 08, |

Mendlle 1995 ! A 092 [QET, 1.

Pham Darg 2001 795 107 [0S, 1.

Polston 1994 ol 3 094 [ 08D, 1.
Rokston 195 073 095 [0, 1.
Smith 1539 i 33 093 [Q70, 1.
Wan der Auwers 1991 LE 119 [0, 159 ]
Total (952 CI) 460 454 0.98 [ 0.93, 1.03 ]

Total events: 382 (Teooplaning, 385 (Vancomipdn)
Heterogeneity: Tu® = A CHE = 1049, 4f = |5 (P = OF 7y I* =00%
Test for overdl sflect £ = 0TE (F = 043)
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Teicoplanin versus vancomycin for proven or suspected
infection (Review)

Alezandre B Cavaleandl, Anderson B Goncabees?, Claudia & Almeidad, Diog\:\- D3 E-u‘;:l.m:\1 . Eliczer Sikrat

THE COCHRANE
COLLABORATION®

Amnalysis 1.2, Comparison | Teicoplanin versus vancomycin, Qutcome 2 Clinical cure or improvernent,

'Educaticn and Ressarch Instituce, Hospital do Coragio, Sic Faulo, Brazil. :DEF\I:I.I'I::I.MEHI:O de Medicina, Univille - Universidade da
Regiao de Joirrville, Joinville, Brazil "Medizal School, Universidade de Sao Faulo, Sac Faule, Brazil. *Intensive Care Unit, Haospital
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Teicoplanin versus vancomycin for proven or suspected
infection (Review)

Alezandre B Cavaleandl, Anderson B Goncabees?, Claudia 8 Almeidad, Diog\:\- D3 E-ug:l.n o, Eliczer Sikeat

THE COCHRANE
COLLABORATION®

'Educaticn and Ressarch Institue, [—L:upim] do Coragho, Sio Paulo, Brazil. :'Dep:m amento de Medicina, Unprille - Universidade da
Regjac de Joirrille, Joinville, Brazil. IMedical Schosl, Universidade de Sac Paulo, Sae Fauls, Brazil. *Incensive Care Unir, Ho:-Pi::J
Israelita Albere Einstein, 550 Paule, Brazil
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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
ITT

A
i
c
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=
m
(N
-
i
=

Froportic
with clinical response (%)

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*

Grou oy Stug 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.
The near-zero efficacy difference between both
antibiotics demonstrates that no drug is superior
for the treatment of hospital-acquired pneumonia.

QOur 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 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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Higher clinical success in patients with
ventilator-associated pneumonia due to
methicillin-resistant Staphylococcus aureus
treated with linezolid compared with

Table 1 Baseline characteristics of adult intensive care unit patients with ventilator-associated pneumonia due to

Va n C O myc i n : re S u ItS fro m th e IM PA CT_ HA P Stu d y Imethicillin-resistant Staphylococcus aureus treated with linezolid or vancomycin

Linezolid (n = 101)

[Characteristic Vancomycin (n = 87) P value|

Male, n (%) (624)

Primary study outcome: clinical success
Unadjusted
The unadjusted clinical success rates for each study arm

34 (337)
87 (60%; P= 0.009) Hospitalization 22 days in previous 90 days, n (36) 20(
7 (6 = )

[Nursing home resident, n (%)

Home infusion therapy, n (36)

w

Home wound care, n (%)

100

e malignancy, n (%) 8 (79)

90 O ctage liver dicesca 1 0 (80)
80
70

[COPD, n (%)
id use, n (36)

factors for MDROs, n (36)

604
[Cardiac disease, n (%)
50 (%)
Renal disease, n (%)
40
Vascular disease, n (%)
304 )
End-stage renal disease and/or dialysis, n (%)
20
— Vancomycin

— Vancomycin Diabetes, n (%)
109 - Linezolid

Patients without nephrotoxicity (%

Patients without thro mbocytopenia (%)

04

P=g4

T T T T T T T T T T T
02 4 6 810121416 18202224 2628
Days

Success at 14 days (%)

Figure 1

— Vancomycin
= - Linezolid
P <.001

10 15 20 25 30 =35
APACHE Il score

Propensity-adjusted logistic regression model for

clinical success at day 14 across a range of Acute Physiology
and Chronic Health Evaluation (APACHE) Il scores.

=== Linezolid
P- 437

T T T T
01214 16 18 20 22 24 26 28
Days

L —
4 6 81

Table 2 Unadjusted secondary outcomes

Outcome Linezolid

(n=101)

Vancomycin

P value

Aortality, n (%)

ation, median (QR
=ngth of stay in
the ICU, median (IQR)
ength of stay in the
i ian (OR

re unit; IQR, interquartile range.

Respiratory disease, n (%)

IMultilobar infiltrates, n (36)

el senden (%)

IAppropriate empiric antimicrobial therapy, n (36)
lAge, median (IQR)
mass index, median (IQR)

CPIS at diagnosis, median (IQR)
CPIS at day 3, median (IQR)
APACHE Il score, median (IQR)
Platelet count at diagnosis, median (IQR)
Hemoglobin at diagnosis, median (IQR)

atinine clearance at diagnosis, median (IQR)
Vancomycin MIC (pg/mL, E-t

075

ycin serumn trough level (pg/ml),
mean = 5D
Day 3

Overall

00 (990)

59 (20)
287 (
6@)

76

9

27.7 (99)

703

9 (9)

204 (

95

0(2.7)

9 (653)

+

JAPACHE, Acute Physiclogy and Chronic Health Evaluation; COPD, chronic obstructive pulmenary disease; CPIS, Clinical Pulmonary Infection Score; IQR, interquartile]

range; MORO, multidrug-resistant organism; MIC, minimum inhibitory concentration; VAP, ventilator-associated pneumonia.




