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Staphylococcus aureus 2022: 
MRSA: 22.4%



MRSA infections

• Bacteremia

• Endocarditis (native, prosthetic valve)

• Pneumonia

• Osteomyelitis

• Prosthetic joint infection

• Septic arthritis

• ABSSSI



Recommendations 
for the treatment of MRSA

Indication Vancomycin Linezolid Daptomycin

Complicated SSTI AI AI AI

Osteomyelitis

Septic arthritis

BII BII BII

Pneumonia AII AII -

CNS infections BII

(+RFP)

BII -

Bacteremia & IE, NV AII - AI

PVE BIII

(GM+RFP)

- -

IDSA Guidelines for MRSA; CID 2011; 52 (3) e18-e55 



Drawbacks of the current therapeutic options 
for MRSA

Vancomycin
• Available for parenteral use only

• MIC creep

• Difficulties in attainement of therapeutic levels

• Emergence of VISA, hVISA, VRSA

Daptomycin
• Available for parenteral use only

• Not indicated for treatment of pneumonia

Linezolid
• Bacteriostatic

• Significant drug interactions

• Myelosuppressive



New anti gram-positives antibiotics  

cSSSi CAP HAP VAP notes

Ceftaroline
Zinforo

Pfizer X X No MRSA pneumonia
600 mg bid

Ceftobiprole
Mabelio

Advanz 
Pharma

X X Not registered in US
500 mg bid

Telavancin 
Vibativ

Astellas X X X No more EMA approval
OD 10 mg/Kg; No IR

Dalbavancin
Xydalba

Angelini X IV single repeated dose
1500 mg dose

Oritavancin
Tenkasi

Menarini X IV Single dose
1200 mg

Tedizolid
Sivextro

MSD X 200 mg IV/OS
X 6 days

Delafloxacin
Quofenix

Menarini X X 450 mg bid/OS
300 mg bid/IV



Skin and skin structure infections (1) 

• (i) For severe cellulitis/soft tissue infection caused by MRSA 
use intravenous glycopeptides (vancomycin or teicoplanin) 
(strong recommendation). 

• (ii) Use linezolid (oral or intravenous) or daptomycin 
(intravenous) as an alternative (strong recommendation). 

• (iii) Consider tigecycline as an alternative when first- and 
second-line agents are contraindicated, and the isolate is 
susceptible (weak recommendation). 

JAC Antimicrob Resist
doi:10.1093/jacamr/dlaa114

March, 2021



Skin and skin structure infections  (2)

• (iv) Consider clindamycin, co-trimoxazole, or doxycycline as 
oral agents (when the isolate is susceptible) for treatment of 
patients with mild skin and soft tissue infection caused by 
MRSA, or for oral step-down therapy (weak recommendation). 

• (v) Consider recently licensed agents such as ceftaroline, 
delafloxacin, oritavancin, or telavancin as alternative options 
for treatment of cellulitis/soft tissue infection caused by MRSA 
(weak recommendation). 

• (vi) No recommendations can be made on the use of 
ceftobiprole, dalbavancin and tedizolid over standard 
therapeutic agents in the treatment of SSTI caused by MRSA. 

JAC Antimicrob Resist
doi:10.1093/jacamr/dlaa114



Dalbavancin/Oritavancin

• Long-acting parenteral lipoglycopetide antibiotic

• Activity vs most G+  (VRE Oritavancin only)

• Bactericidal, MIC x Vanco, E-test

• Good PK profile (concentrations, long half-life, 
low potential for interactions)

– 63% in bone similar to linezolid (60%)

• Good safety profile



In vitro Activity of New Gram-Positive Antibiotics



Table 2. Dosing and Pharmacokinetics of New Gram-Positive Agents 5,17,18,27,40-42

Drug
Tedizolid 

phosphate
Linezolid Dalbavancin Oritavancin Telavancin Vancomycin 

Drug Class Oxazolidinone Oxazolidinone Lipoglycopeptide Lipoglycopeptide Lipoglycopeptide Glycopeptide 

Dosing

200 mg oral or 

intravenous 

daily 

600 mg oral or 

intravenous 

every 12 hours

1000 mg 

intravenous 

followed one 

week later by 500 

mg intravenous

1200 mg single 

intravenous 

infusion

(over 3 hours)

10 mg/kg 

intravenous 

every 24 hours 

1000 mg

(or 15-20 mg/kg) 

intravenous 

every 12 hours 

Cmax 

(mcg/mL) 

Oral: 2.0 

Intravenous : 

2.3 

Oral: 12.7- 21.2

Intravenous : 

12.9-15.1

287 138 93.6-108 63 

Tmax (hours) 

Oral: 2.5 

Intravenous : 

1.1 

Oral: 1.03- 1.28 

Intravenous : 

0.5

NR 

Immediately 

following  

3-hour infusion 

NR 

Immediately 

following 

60-minute 

infusion 

Half-life 

(hours)
12 4.6 346 245 8.0-8.1 4-6 hours

AUC 0- infinity 

(mcgÅh/m L)

Oral: 23.8 

Intravenous : 

26.6 

Oral: 91.4- 138 

Intravenous : 

80.2-89.7

23,44 2,800 747 NR

Dosing and PK of of New Gram-Positive Antibiotics



Table 2. Dosing and Pharmacokinetics of New Gram-Positive Agents 5,17,18,27,40-42

Drug
Tedizolid 

phosphate
Linezolid Dalbavancin Oritavancin Telavancin Vancomycin 

Drug Class Oxazolidinone Oxazolidinone Lipoglycopeptide Lipoglycopeptide Lipoglycopeptide Glycopeptide 

Clearance 

(L/hour) 

Oral: 6.9 

Intravenous : 

6.4 

Oral: 4.8- 7.62 

Intravenous : 

7.38-8.28

0.0513 0.445 0.917-0.973 4.06 

Volume of 

distribution  

(L)

67 ï 80 40-50 7 ï 13 87.6 9.3-10.2 60.5

Protein 

binding 
70 ï 90% 31% 93% 85% 90%  55% 

Metabolism 
Sulfation 

(liver)
Oxidation

No apparent 

metabolism 

No apparent 

metabolism 

No apparent 

metabolism 

No apparent 

metabolism 

Elimination
Urine: 18% 

Feces: 82% 

Urine: 30%

(additional 50% 

as metabolites ) 

Feces:  minimal

Urine:

33% unchanged 

12% 

hydroxymetabolite 

Feces: 20%

Urine: < 5%

Feces: < 1%

Urine: 76%

Feces: < 1%

Urine: 75% 

over 24 hours 

Dosing and PK of of New Gram-Positive Antibiotics







Dalbavancin/Oritavancin: 
place in therapy

• ABSSSi, Cellulitis (Diabetic foot infection due to susceptible organisms)
• Pts necessitating IV therapy who are not candidates for indwelling IV 

catheters or with a history of IV catheter-related complications; 
• Pts in whom deferment of hospital admission is planned; 
• Pts requiring continuation of therapy after hospital discharge; 
• Pts who are candidates for OPAT where home health or frequent 

infusion center visits are not feasible;
• Pts with a history or risk for non-compliance with oral therapy.
• Shifting from a glycopeptide/daptomycin antibiotic to 

complete/continue prolonged antibiotic course
• Selected case of MSSA/MRSA endocarditis, vascular prosthetic 

infection, vertebral osteomyelitis for an earlier discharge from hospital



New Antimicrobials and New Therapy Strategies for 

Endocarditis: Weapons That Should Be Defended: 

Dalbavancin (1) 

Oliva et al. J. Clin. Med. 2023, 12, 7693. https://doi.org/10.3390/jcm12247693



New Antimicrobials and New Therapy Strategies for 

Endocarditis: Weapons That Should Be Defended: 

Dalbavancin (2)

Oliva et al. J. Clin. Med. 2023, 12, 7693. https://doi.org/10.3390/jcm12247693



New Antimicrobials and New Therapy Strategies for 

Endocarditis: Weapons That Should Be Defended: 

Dalbavancin (3)

Oliva et al. J. Clin. Med. 2023, 12, 7693. https://doi.org/10.3390/jcm12247693



New Antimicrobials and New Therapy Strategies for 

Endocarditis: Weapons That Should Be Defended: 

Oritavancin

Oliva et al. J. Clin. Med. 2023, 12, 7693. https://doi.org/10.3390/jcm12247693



• Overall, we analyzed 313 cases of IE treated with DAL (the most-used 

regimen was1500 mg single or repeated dose), caused mostly by S. 

aureus (with a slight predominance of MSSA), followed by CoNS. 

• Native valves of the right side were predominantly involved but cases 

involving the left side, prosthetic valves, and CIEDs were reported as 

well. 

• Previous antibiotic treatment before DAL was almost universal. 

• Clinical and microbiological outcomes were generally positive although 

there was an elevated rate of patients lost to follow-up and the data are 

difficult  to interpret because of high heterogeneity.

• Overall, we retrieved only 13 IE cases of various types that were treated 

with ORI 1200 mg single or repeated doses, which were caused by 

staphylococci for the most part and frequently affected people with 

reduced compliance. Results were commonly good.

Summary

Oliva et al. J. Clin. Med. 2023, 12, 7693. https://doi.org/10.3390/jcm12247693



Dalbavancin in BJI & IAI (1)

Siciliano, V.et al: Pathogens 2024, 13, 189.



Dalbavancin in BJI & IAI (2)

Siciliano, V.et al: Pathogens 2024, 13, 189.



Dalbavancin in BJI & IAI (3)

Siciliano, V.et al: Pathogens 2024, 13, 189.



Siciliano, V.et al: Pathogens 2024, 13, 189.

Oritavancin  (1)



Siciliano, V.et al: Pathogens 2024, 13, 189.

Oritavancin  (2)

Siciliano, V.et al: Pathogens 2024, 13, 189.



• The long-acting lipoglycopeptides (LGPs), dalbavancin and 

oritavancin, showed remarkable efficacy against Gram-positive 

pathogens, including MSSA, MRSA, CNS, streptococci, and VS 

Enterococcus faecalis.

• Dalbavancin may face limitations against enterococci with vanA-

mediated resistance. 

• Their bactericidal activity, including anti-bioflm activity, mediated by 

inhibiting cell-wall biosynthesis, makes them potent agents in 

combating infections.

• The extended half-life, (Dalbavancin, range from 149 to 250 h, 

Oritavancin from 200 to 300 h), allow for less frequent 

administration, offering advantages like earlier hospital discharge, 

reduced catheter residence time, and improved patient 

compliance. 

• The current FDA approval is for ABSSSIs but the robust 

antimicrobial activity and prolonged half-life suggest their potential 

efficacy in more  severe infections, including BJIs, implanted-

associated infections, IE &BSI.

Siciliano, V.et al: Pathogens 2024, 13, 189.



• Both antibiotics demonstrate a prolonged selective pressure on bacteria 

due to their extended half-life, yet resistance remains uncommon in 

clinical practice.

• The reported adverse effects, predominantly mild, include nausea, 

headache, infusion site reactions, rash, and less frequently, 

Clostridioides difficile colitis, liver toxicity, and reversible AKI.

• Notably, LGPs may influence prothrombin time and international 

normalized ratio for up to 12 hrs

• Dalbavancin emerges as a promising therapeutic option in infective 

endocarditis, bloodstream infections, and implant-associated infections, 

showcasing high clinical and microbiological success rates. 

• Oritavancin, though primarily FDA-approved for skin infections, 

demonstrates potential in treating bacteremia and bone/joint infections. 

• However, the heterogeneity in dosing regimens and limited structured 

data highlight the need for further large-scale studies to establish 

standardized guidelines for optimal use. 

Siciliano, V.et al: Pathogens 2024, 13, 189.



Oritavancin Versus Daptomycin for Osteomyelitis Treatment After 

Surgical Debridement
Nicholas W. Van Hise . Russell M. Petrak . Kairav Shah .Melina Diaz, Vishnu Chundi . Mark Redell

• OM is an acute or chronic inflammatory process involving the bone

     and bone structures. In the US 50,000 annual hospital admission occur.

• Weekly IV oritavancin (1200 mg plus 800 mg day 8) and daily 

daptomycin (6-8 mg/Kg) were compared in an outpatient setting 

following extensive surgical debridement for treating patients with 

osteomyelitis.

• Compared to oritavancin, patients prescribed daptomycin had higher 

rates of all-cause and infection-related readmission, and greater 

likelihood of repeat  surgical debridement and need for antibiotics 

post-discontinuation of   initial therapy.

• Compared to daptomycin, patients receiving oritavancin had greater 

clinical success, and lower all-cause and infection-related readmission, 

need for repeat surgical debridement, and requirement for additional 

antibiotics.

Infect Dis Ther (2024) 13:535ï547
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Oritavancin Versus Daptomycin for Osteomyelitis Treatment After 

Surgical Debridement
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Infect Dis Ther (2024) 13:535ï547



Conclusions
• Infections due to gram-positive MDR bugs may be challenging

• Drawbacks of old antibiotics

• LGPs: advantages in terms of bactericidal activity, long half-life, 
more cost

• Limited registered indications (ABSSSIs) but potential efficacy in IE 
& BSI, CR-BSI, BJIs, IAI

• Need for more evidence (RCTs ?) to have more indications 

• Difficulties in managing an antimicrobial stewardship program with 
these new antibiotics (high acquisition cost, no registered 
indications)

• Need for re-thinking the access rules of AIFA

• Dalbavancin & Oritavancin: advantages in cost-effectiveness 
analysis
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