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Objectives

o To highlight the important differences
between linezolid, daptomyecin,
tigecycline and ceftobiprole (e.g.
antimicrobial spectrum and toxicity).

o To review the clinical evidence
supporting the use of linezolid,
daptomycin, tigecycline and ceftobiprole.

o To illustrate the place in therapy for
linezolid, daptomyecin, tigecycline and
ceftobiprole using a case-based
approach.

When Vancomycin Fails...

o Allergy/intolerable adverse reaction
e Interstitial nephritis
e Desquamating rash
e Neutropenia/thrombocytopenia
o Resistance
e VISA, VRE
o Clinical failure
e PK/PD issues — e.g. dosing, penetration

Case One

DS is a 30 yo 1VDU admitted to KGH
with haMRSA pneumonia. Blood
cultures and TEE negative. On day 5
of vancomyecin therapy, she
continues to be febrile, O2
requirements have not changed.

o Has vancomycin failed you?
o If so, which therapy do you choose?

Linezolid vs Vancomycin*

Analysis of Two Double-Blind Studies of Patients
With Methicillin-Resistant Staphylococcus aureus
Nosocomial Pneumonia

Richard G Wunderink, MD, FCCP; Jordi Rello, MD, PlD:
Sue K Cammarata, MD, FCCP; Rodney V. Croos-Dabrera, PhD: and
Marin H. Kollef. MD. FCCP
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Linezolid - Overview

Class Oxazolidinone

Mechanism Protein synthesis inhibition (50S/70S)

Spectrum Staph, Strep, Enterococcus,
? anaerobes

Cidal vs static? |Bacteriostatic (cidal vs Strep)

ADRs H/A, N/V/D, rash
Late- blood dyscrasias, peripheral
neuropathy, optic neuropathy, lactic
acidosis

Drug Potential for serotonin syndrome with

Interactions

serotonergic drugs/foods

Linezolid — The Evidence

o Meta-analysis of 12 trials
e No difference in overall mortality (not
shown)

o Overall treatment success
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Linezolid — The Evidence

o Treatment success: pneumonia
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Linezolid — The Controversy

o Superior, inferior or non-inferior to
vanco for pneumonia?
e Retrospective pooled analysis of 2 RCTs
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Linezolid — The Controversy

o Not optimal for catheter-related

infections?
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Case Two

RP is a 31 yo IVDU admitted to VGH
with MRSA bacteremia and TV
endocarditis. Blood cultures —ve at
day 8. By day 12 of appropriately
dosed vancomycin therapy, SCr has
doubled and she develops a rash.
Urine eos +ve.

o Has vancomycin failed you?
o If so, which therapy do you choose?

The NEW ENGLAND
JOURNAL of MEDICINE

Daptomycin - Overview

ESTABLISHED IN 1812 AUGUST 17, 20006 VOL 355 MO, 7

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

CONCLUSIONS
Daptomycin (6 mg per kilogram daily) is not inferior to standard therapy for S. aureus
bacteremia and right-sided endocarditis. (ClinicalTrials.gov number, NCT00093067.)

Class Cyclic lipopeptide

Mechanism Inhibits DNA, RNA, protein synthesis
via depolarization of cell membrane,
K efflux

Spectrum Staph, Strep, Enterococcus,
?anaerobes

Cidal vs static? | Bactericidal

ADRs CK elevation/myopathy (interval-
related), renal failure, hepatitis,
peripheral neuropathy

Drug Ixns ?Statins

Dose 4 mg/kg (cSSTI) or 6 mg/kg 1V daily
(Q48H if < 30 mL/min)

Clin Infect Dis 2004; 38: 994-1000

Daptomycin — The Evidence

o RCT bacteremia & right sided
endocarditis

Table 2. OQutcomes 42 Days after the End of Therapy, According to Prespecified Diagnostic Categories.

Absolute Difference

Criteria Daptamycin Standard Therapy in Success Rates
no. of patientstotal no. [3) % (955 CI)*

Overall suceass {intention to treat) 517124 (42.7) 487122 (19.3) 3.4 (-89 15.7)

Owverall success (modified intention to treat) 537120 [44.2) 4Bj115 (41.7)7 2.4 (-10.2to 15.1)

Success according to methicillin susceptibility
of Staphylococcus aureust

MEEA 33/74 (44.8) 3470 (48.6) 40 (-20.3 t0 12.3)
MRSA 20/45 (44.4) 14/44 (31.8) 12,6 (-T.4 10 32.6)

NEJM 2006; 191: 355; 653-65

Daptomycin — The Controversy

o Not optimal for pneumonia
e Successful for hematogenous
pneumonia in animals
e 4 mg/kg daily didn’t meet non-
inferiority criteria vs ceftriaxone in RCT
e in vitro modeling revealed inactivation
by surfactant

J Infect Dis 2005; 191: 2149-52
Clin Infect Dis 2008; 46: 1142-51




Daptomycin — The Controversy

o Resistance on therapy
o Cross-resistance with vancomycin?

Table 1. Effect of increasing vancomycin
MICs on daptomycin susceptibility for Staphy-
lococcus aureus isolates.

Mo, (%)

Vancomyein Daptomyy

MIC, g/l MIC =1 pafml MIC

wvith 1 hat

2006; 42: 165
NEJM 2006; 355: 653-65
Clin Infect Dis 2007; 45: 601-8
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Case Three

DM is a 50 yo poorly controlled diabetic
with chronic renal impairment admitted
with left leg cellulitis and a diabetic foot
ulcer. Blood and wound cultures are
pending. He has unspecified vancomycin
and penicillin allergies, previous diabetic
foot infections were polymicrobial, incl.
MRSA and Pseudomonas. The dispensary
pages you because tigecycline has been
ordered and it’s currently out of stock.

o Has vancomycin failed you?

o If so, is tigecycline an appropriate
alternative?

Safety and Efficacy of Tigecyeline in Treatment of Skin and Skin
Structure Infections: Results of a Double-Blind Phase 3
Comparison Study with Vancomycin-Aztreonam
Johannes Breedt,'™ Jin Irl\n.‘:l.mi\ Gardovskis.” Frans_Jacobus Maritz.* Tiit Visasna.”
Daouglas Patrick Ross,” Martine Gioud-Paquet.' s Nathalie Dartois,

Evelyn 1. Ellis-Girosse,™ and Evan Loh™ for the
Tigeeyeline 305 ¢SSSI Study Group

Tigecycline -Overview

Class Glycylcycline
Mechanism Protein synthesis inhibition (30S)
Spectrum Broad spectrum, but not

Pseudomonas or Proteus

Cidal vs static? | Bacteriostatic

ADRs Most common - N/V/D
Other - photosensitivity, pancreatitis
Drug ? Warfarin
Interactions
Dose 100 mg IV load; 50 mg IV Q12H

(100 mg, then 25 mg IV Q12H if
severe hepatic disease)

AJHP 2006; 63: 1235-43

Tigecycline — The Evidence

Pooled analysis of 2 1Al studies

Table 2 Clinical cure rates, by study population, at the test-of-cure visit.

al p

Clin Infect Dis 2005; 41: S354-67

Tigecycline — The Evidence
RCT cSSTI
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Antimicro Agents Chemother 2005; 49:4658-66




Tigecycline — The Controversy

o Resistance

e Retrospective analysis of 18 patients
with serious MDR gm —ve infections

e 5/9 Acinetobacter intermediate (4
deaths), 1/9 developed resistance

e Persistent bacteremia in other susc.
Isolates (deep seated infections)

Clin Infect Dis 2007; 46: 567-70

Tigecycline — The Controversy

o New indication for CAP?
e 2 MC RCTs
e Non-inferior to 1V levofloxacin 500 mg
daily and Q12H
e One study allowed switch to OL PO
levofloxacin

Diag Microbiol Infect Dis 2008; 61: 329-38

Case Four

ID is a 50 yo patient with HAP &
bacteremia secondary to MRSA on day 2 of
vancomycin therapy. Further investigations
pending. The physician requests a switch
to ceftobiprole because the vancomycin
MIC is 1.5 mg/L, and she prefers a cidal
agent.

o Has vancomycin failed you?

o If so, is ceftobiprole an appropriate
alternative?

ClinicalTrials.gov

rvice of the U5, Mational Institutes of Health

2 Terminated A Study of Ceftobiprole in Patients Who Have a Fever and Have Abnormally Low
HNumbers of the White Blood Cells Called Neutrophils in the Blood Stream
(Neutropenial. )
Conditions: Neutropenia; Pseudomonas; Gram-
Positive Bacterial Infections; Fever
5. Drug: Cefobiprole 1
Drug: Cefepime w/ or wio vancomyein

3 Withdrawn  Ceftobiprole in the Treatment of Hospitalized Patients With Staphylococcus Aureus
Bacteremia

Condiion: Bacteremia
Intervention:  Drug: ceftobiprole medocaril

Ceftobiprole - Overview

Ceftobiprole — The evidence

Class Cephalosporin
Mechanism Cell wall synthesis inhibition
Spectrum Broad spectrum, including MRSA and

Enterococcus (not VRE. faecium)

Cidal vs static? |Bactericidal

ADRs Most common - N/V/D, caramel taste
Other — H/A, hepatitis,
hyponatremia, renal failure, phlebitis

Drug ? Warfarin

Interactions

Dose

500 mg IV Q12H (gram +ve)
500 mg IV Q8H (gram -ve)

Ann Pharmacother 2008; 42: 806-16
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Ceftobiprole — The Controversy

o CAP/HAP

e Studies completed in 2007, awaiting
publication

e Noninferior to ceftazidime & linezolid
for HAP?

e Similar to ceftriaxone + linezolid for
CAP?

o Limited clinical experience

e Not approved in US — questionable data
integrity?

www.reuters.com

Place in therapy

o Linezolid
e alternative for resistant gram positive infections
(esp. pneumonia)
e Not for catheter related infections?
o Daptomycin
e alternative for resistant gram positive infections

(esp. endocarditis/bacteremia) if susceptibility
confirmed

e Not for pneumonia
o Tigecycline
e alternative for polymicrobial 1Al, cSSTI, ?HAP/VAP
e Not when Pseudomonas, Proteus or MDR
Acinetobacter is a concern
o Ceftobiprole
e to be determined
e alternative for polymicrobial cSSTIs, ?pneumonia

Considerations

o When vancomyecin fails you...
e Why did it fail?
e Is it truly a “failure?”

o When choosing newer alternatives...
e What is the underlying infection?

e What are the patient’s comorbid
conditions, and concomitant meds?

e Do | really need a new agent now? Can
| reserve it to prevent resistance? Do
we have sufficient clinical experience
with it?




