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New Antibiotics
Room for Individualization

• Long acting "lineless antibiotics" 
– Dalbavancin

– Oritavancin 

• New BL / BLI
– Ceftolozane/tazobactam & ceftazidime/avibactam

– Meropenem/vaborbactam

– Cefiderocol 

– Imipenem/relebactam

– Cefepime-zidebactam

• New tetracyclines
– Omadacycline

– Eravacycline 

• Pleuromutilin



Room for Individualization

• Clinical

• Pharmacological 

• Microbiological



The Example of Cytochrome CYPA4
Pea F Current Opinion in Pharmacology 2015, 24:18–22

• Major biotransformation of several therapeutic drugs

• CYPA4, Statins & Macrolides

– Clarithro and erythro, but not azithro, inhibit CYP3A4

– → Expected increased plasma exposure 
• Atorvastatin, lovastatin and simvastatin

– → Possible rhabdomiolisis and acute renal failure

Other Patients / Chronic Treatments

Warfarin
Oral Antidiabetics

Kidney failure



Bacterial Meningitis: Dose Optimization
Heffernan AJ, Roberts, JA Curr Op Infect Dis 2021; 34(6): 581-590

• Limited data for BL / BLI inhibitors

• Further evidence for

– Improved outcomes with intraventricular administration

• Ongoing paucity of PK Studies guiding dosing
recomendations

• Historical examples and bias:

– Vancomycin and steroids

– Beta-lactams and meningeal inflammation

– Tetracycline and bacteriostasis



Loading Dose & Continuous / Extended Infusion (CEI) 
in Critically Ill Patients treated with Beta-Lactams

Wu CC et al J Clin Pharm Ther 2021

• For CEI Vs. intermittent administration (IA)
– Overall mortality 0.82 (95% CI: 0.72-0.94) 

– Clinical cure 1.31 (95% CI: 1.15-1.49)

• Subgroup and meta-regression analyses 
– Loading dose → significantly increased clinical cure rate

• RR: 1.44, 95% CI: 1.22-1.69

– Also significant after adjustments for beta-lactam type

• Subgroup analysis of administration 
– Both groups had low mortality and high clinical cure rates



Meropenem TDM Review
Steffens NA et al J Clin Pharm Ther 2021

• 35 studies included

• TDM can be beneficial

– Adjusts the treatment

– Aids clinical outcomes

– Indicates the appropriate dosage

– Prevents failure, toxicity and possibly antimicrobial resistance

• Essential:

– Multidisciplinary effort

– Basic pharmacological knowledge

– Communication among the medical team

Lower dosages in patients with low Cr Cl or 
high uric acid level dosages

Prolonged infusion beneficial with MIC 
<4mg/L

Zhao Y-C Infect Dis Ther 2021



Cefiderocol PK & PD
Bilal M et al Clin pharmacokinetic 2021



Cefiderocol Compassionate use:
Burn patient with A. baumannii XDR BSI

Corcione S, D'Avolio A, De Rosa FG

• On December 2018, the patient was admitted to our Burn Unit Center with an
extensive deep burn on chest, legs, arms and back (TBSA 85%)

• She was intubated and the debridement of skin necrosis and coverage of allograft
was performed in the early days after admission.

• During her hospital stay she developed BSI due to vancomycin resistant E. faecium
and candidemia due to C. parapsilosis

• On day 160, the patient reported a clinical worsening with persistent fever,
leukocytosis and hypotension. Blood cultures from peripheral and central line were
positive for XDR-AB, only susceptible to amikacin (MIC<1 mg/L). On day 165 the skin
and rectal swabs resulted positive to XDR-AB (with the same pattern of resistance)
and carbapenem resistant Pseudomonas aeruginosa.

• Compassionate program use conducted by drug manufactory (Shionogi, Rome, Italy).
Cefiderocol 2 gr q6h (3 hours infusion) was started in combination with amikacin 1 gr
q24h i.v, according to the manufacturer manual for a creatinine clearance >120
mL/min (creatine clearance at time of analysis 240 mL/min)



Cefiderocol in a Burn Patient with A. 
baumannii XDR BSI

Personal data: Corcione S & De Rosa FG 



Treatment for 14 days: Progressive improvement and negative blood cultures after one 
week of treatment.

Side effects: Hyperchromic urine and possibly anemia. Patients survived up to day 253, 

when death occurred mainly because of acute kidney failure. 
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Beyond Vancomycin: The Tail of the Lipoglycopeptides
Klinker KP, Borgert SJ. Clin Ther. 2015;37(12):2619-36



Beyond Vancomycin: The Tail of the Lipoglycopeptides
Klinker KP, Borgert SJ. Clin Ther. 2015;37(12):2619-36

• Approximately 4- to 8-fold more potent than vancomycin
– Against Gram-positive organisms

– Including activity against vancomycin-intermediate or vancomycin-
resistant strains of Staphylococcus and Enterococcus species

• Oritavancin
– Maintains activity against Enterococcus species harboring vanA operon

• These agents serve to fill different clinical roles in the 
management of gram-positive infections



Dalbavancin: PK
Dunne, 2015, Marbury 2015

Simulated mean concentration time profile in bone with 1,5 g IV on days 1 and 8



Advantages of Outpatient Treatment with Long-Acting 
Lipoglycopeptides (laLGP)

Krsak M et al. Pharmacotherapy. 2020;40(5):469-478

• Possible utility in transitions to outpatient settings:
– People who use drugs, those who cannot reliably adhere to 

unsupervised treatment (poor mental or physical health)

– People with complicating life circumstances
• Homelessness, incarceration, rural location

– Inadequate health insurance

• Review of evidence and possible cost-effectiveness
from patient, payer, and hospital perspectives

• Barriers to broader use of laLGPs:
– Relative lack of prospective data regarding efficacy in serious infections

– Narrow US & FDA indications restricted to ABSSSI 

– Lack of reimbursement infrastructure



In vitro & In vivo Assessments of 
Cardiovascular Effects with Omadacycline

Tanaka SK & Villano S AAC 2016

• First-in-class aminomethylcycline antibiotic 

• Nonclinical studies explored the cardiovascular risk potential
– Exclusive binding to the muscarinic subtype 2 acetylcholine receptor (M2)

– Concentration-dependent antagonism of a pan-muscarinic agonist 
(carbamylcholine) in the SA node model

– No effect 
• hERG channel activity at 100 g/ml (179.5  M)

• QTc in conscious monkeys at doses up to 40 mg/kg of body weight

• Conclusions:
– Attenuates the parasympathetic influence on the heart rate 

– Low potential to induce cardiac arrhythmia

– Low potential for significant cardiovascular toxicity



Lefamulin: Promising Novel Pleuromutilin Antibiotic
Veve MP & Wagner JL Pharmacotherapy 2018 Sep;38(9):935-946

• Pleuromutilin developed in 1950

• Time-dependent killing

• Microbiological activity

– Gram-positive and atypical organisms associated with CABP 
• S. pneumoniae, Haemophilus influenzae, Mycoplasma pneumoniae

• Legionella pneumophila, Chlamydophila pneumoniae

– Staphylococcus aureus 
• MRSA, VISA, heterogeneous strains

– Vancomycin-resistant E. faecium

– Activity against
• MDR Neisseria gonorrhoeae

• Mycoplasma genitalium



Lefamulin
ID Exchange 21 August 2019

• FDA Approves Lefamulin For CAP 

– Two studies Vs. moxifloxacin (+/- Linezolid) com

• Clintrialsgov → trials completed

– Interference with the bacteria’s ability to replicate

– Available in both injectable (IV) and oral forms

• Reuters (8/19, Joseph, Sarkar) 

– FDA approved Nabriva Therapeutics Plc’s Xenleta
(lefamulin) “for treating patients with CAP

• MedPage Today (8/19, Walker) also covers the story

http://mailview.bulletinhealthcare.com/mailview.aspx?m=2019082001idsa&r=8754654-625d&l=00e-369&t=c
http://mailview.bulletinhealthcare.com/mailview.aspx?m=2019082001idsa&r=8754654-625d&l=00f-9c8&t=c


• Pharmacogenetics → Different degree of diffusion

• HIV treatment:
– Abacavir and screening for HLA-B*5701 before starting treatment is 

standard of care

– Efavirenz plasma levels influenced by single nucleotide polymorphism (SNP) 
CYP2B6-516G>T (rs3745274)

• Antibiotics: 
– Drug transporters involved in antibiotic bioavailability, especially for 

fluoroquinolones, cephalosporins, and antituberculars

• Few data available for recently developed antibiotics 



Specific Transporters of Aminoglycosides, Tetracyclines, 
Macrolides, Daptomycin and Type of ADME Processes Involved

Baietto L et al Curr Druf Metabolism 2014



Tedizolid
Salavert Lletí M et al Rev Esp Quimioter 2021;34 S1:22-25



• Multicenter retrospective study from Spain
– Long-term use effective

– Better safety profile 

– Less myelotoxicity and lower drug-drug interactions than linezolid

• Cases (n = 51)
– Osteoarthritis 53%

– Prosthetic joint infection 33%

– Diabetic foot infections 18%

• 65% of the isolates: Staphylococci 
– S. aureus 48%

• Reasons for choosing tedizolid
– Potential drug-drug interactions 63%

– Cytopenia 55%

• Median treatment duration 29 days

• Concomitant rifampin 24%

Long-Term Tedizolid in Ostearticular Infections
Salavert Lletí M et al Rev Esp Quimioter 2021;34 S1:22-25

Benavent E et al. Antibiotics (Basel) 2021; 101(1):5



Time-Kill Evaluation of Antibiotic Combinations Containing
Ceftazidime-Avibactam against XDR P. aeruginosa

Montero MM et al 2021

1. CZA-susceptible isolates:
– Bactericidal effect in 100% (14/14)

2. CZA-resistant isolates:

Combination therapies
– Greater overall reduction in bacterial load than monotherapy

CZA plus colistin
– Additive or synergistic in 100% (7/7) of the CZA-resistant isolates

CZA plus amikacin and CZA plus aztreonam
– Additive or synergistic in 85%

CZA combined with colistin, amikacin, or aztreonam 
– More effective than monotherapy against XDR P. aeruginosa isolates

→ CZA combination useful for XDR P. aeruginosa infections
– Including those caused by CZA resistant isolates



Susceptibility Testing Methods for Aztreonam and
Ceftazidime-Avibactam Combination Therapy on Extensively

Drug-Resistant Gram-Negative Organisms
Khan A et al AAC 2021; 65(11):e00846-21



Alternative Vs. Traditional Approaches to MIC Determination 
for Carbapenem-Relebactam Combinations

Filimonova AV et al Antibiotics 2021

• Standard MIC approach 

– Does not consider the ratio of BL /BLI concentrations in humans

• Study of carbapenem-to-relebactam concentration ratios 
(1,5-1) in time-kill assays

– (CLSI recommends varying imipenem concentrations at fixed 
relebactam concentrations) 

• → Prediction of antibacterial effects 

– With antibiotic/inhibitor MICs

• → Effects of imipenem or doripenem with relebactam

– Comparable in time-kill experiments



Conclusions

• PK Opportunities

• Microbiological definition

• Individualization

• Teamwork

• Excellence


