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1. Caratteristiche della molecola: Pros & Cons (da parte del Clinico) 



Fosfomycin trometamol

Fosfomycin calcium

Fosfomycin disodium

Oral formulations

Intravenous 
formulations

PK
• Piccola molecola Idrofila
• Basso peso molecolare
• Basso legame con le proteine plasmatiche

PD
• Meccanismo di azione unico

Caratteristiche della molecola: Pros & Cons (da parte del Clinico) 



Pros: meccanismo d’azione

Castañeda-García et al. Antibiotics (Basel), 2013



Meccanismi di resistenza
• Target modifications: MurA (point. mutations or overexpression)

• Peptidoglycan recycling pathway

• Alterations in the permeability:

- Membrane transporters (GlpT, UhpT)

- Regulation (UhpABC, CRP, CyaA, Ptsl… CpxAR….)

• Fosfomycin-modifying enzimes: FosA, FosB, FosX, FosC, FomA, FomB, FosK…

Castañeda-García et al. Antibiotics (Basel), 2013

Pros: meccanismo d’azione



Pros: spettro antimicrobico

MDR GRAM-POSITIVES

• Methycillin-resistant S.aureus (MRSA)
• Methycillin-resistant S.epidermidis (MRSE)
• Vancomycin-resistant S.aureus (MRSA)

MDR GRAM-NEGATIVES

• Amber Class A: Penicillinases (TEM, SHV, CTX-M (ESBL), 
KPC-Carbapenemases

• Amber Class B: Metallo-β-lactamases (NDM, VIM, IMP)
• Amber Class C: Cephalosporinases (AmpC)
• Amber Class D: Oxacillinases (OXA-48)

Falagas et al. Clin Microbiol Rev, 2016
Vardakas et al. Int J Antimicrob Agents. 2016

Avent et al. Intern Med J. 2018



Cons: test resistenza in vitro

Agar diluizione (metodica di riferimento)

In vitro susceptibility testing with fosfomycin requires the 

addition of glucose-6-phosphate either to the medium or to the 

disk or gradient strip. For agar or broth microdilution MIC 

determination the medium should be supplemented with 25 

mg/L of glucose-6-phosphate. In addition to fosfomycin, disks for 

diffusion susceptibility testing should contain 50μg of glucose-6-

phosphate and gradient MIC strips should contain 25μg of 

glucose-6-phosphate. 

EUCAST, Fosfomycin: Rationale for the EUCAST clinical breakpoints, version 1.0



Pros: caratteristiche farmacocinetiche

Piccola molecola Idrofila

Basso peso molecolare

Scarso legame con proteine plasmatiche

biorender.com



Pros: attività anti biofilm

Gonzalez et al., Pathogens and Disease 2019

Effect of different concentrations of fosfomycin on bacterial biofilm of uropathogenic Escherichia coli using 300
μg/ml (B) and 1500 μg/ml (C) of fosfomycin tromethamine compared with no fosfomycin tromethamine (A)



Pros: attività anti biofilm

Morata et al., Rev Esp Quimioter. 2019

Percentage eradication of a methicillin-resistant Staphylococcus aureus biofilm in the animal model of foreign body
infection



Pros: sinergismo

Albiero et al., Antimicrob Agents Chemother. 2019



Cons: Tossicità

System Organ Class Frequency 
Category Adverse Drug Reactions

Metabolism and nutrition disorders Common Hypernatremia and/or hypokalaemia

Uncommon Decreased appetite, edema
Gastrointestinal disorders Common Retching, stomach ache

Uncommon Nausea, vomiting, diarrhea
Skin and subcutaneous tissue disorders Common Erythematous eruption

Uncommon Rash

Nervous system disorders Uncommon Dysgeusia, headache

Ear and labyrinth disorders Uncommon Vertigo

Respiratory, thoracic and mediastinal disorders Uncommon Dyspnoea

General disorders and administration site conditions Common Injection site phlebitis

Uncommon Fatigue

Tabulated list of common and uncommon adverse reactions

ema.europa.eu



2. Place in therapy & new place in therapy



Place in therapy

• Osteomyelitis
• CNS infection (meningitis, encephalitis, 

abscess of the brain)
• Urinary tract infections
• Nosocomial lower respiratory tract infections
• Peri-operative infections
• Skin and soft tissue infections
• Burn infections
• Biliary tract infections
• Sepsis
• Endocarditis
• Oto-rhino-laryngological infections
• Ophthalmological infections
• Complicated urinary tract infections

• Bacteremia that occurs in association with or is suspected 
to be associated with any of the infections listed above 

• Severe infections of other organ systems due to 
fosfomycin-susceptible Gram-negative pathogens with 
limited therapeutic options

Therapeutic indications (EMA) 

26 March 2020 EMA/229801/2020 Committee for Medicinal Products for Human Use (CHMP)



Place in therapy

Putensen et al., Infection 2019



Place in therapy

Tsegka et al., Expert Rev Anti Infect Ther 2020



Place in therapy

Pujol et al., Clin Inf Dis2021 



Place in therapy

Pujol et al., Clin Inf Dis2021 



Place in therapy

Tsegka et al., Expert Rev Anti Infect Ther 2022



New place in therapy: monotherapy in UTI?

Kaye et al., Clin Inf Dis 2019



New place in therapy: monotherapy in UTI?

Kaye et al., Clin Inf Dis 2019



New place in therapy – Monotherapy?

Sojo-Dorado et al., JAMA Netw Open 2022

comparators:
CEFTRIAXONE (1 g every 24 hours
intravenously in 2-4 minutes) or if
ceftriaxone resistant, MEROPENEM
(1 g every 8 hours intravenously in
15-30 minutes)

conclusions:
i) possible use as
carbapenem-
sparing strategy

ii) use with caution,
or avoid in older
patients and
patients with
predisposing risk
factors associated
with heart failure



3. Real life experience

RCT real world



Infusione Continua o Intermittente?

Optimal PTAs and CFRs (≥90%) can be achieved administering a daily dosage of:
- 2 g every 6 h (q6h) by II against Staphylococcus aureus, Escherichia coli, expanded-spectrum beta-

lactamase (ESBL)-producing E. coli, and methicillin-resistant S. aureus;
- 8 g by CI against coagulase-negative staphylococci, K. pneumoniae, and ESBL-producing K. pneumoniae;
- 12 g by CI against P. aeruginosa;
- 16 g by CI against KPC-producing K. pneumoniae

Strong rationale for considering
fosfomycin dosages of 8 to 16 g 
daily by CI in several clinical 
scenarios for osteoarticular
infections patients

Rinaldi et al., AAC 2021

OPAT



Impiego del Therapeutic drug monitoring (TDM)?



Real world data: impiego in Policlinico

212 bacterial isolates
• 154 GNB (72.6%)
• 58 GPB (24.4%)

MDROs in 107/212 (50.5%) of total isolates
• 85/154 of GNB (55.2%)
• 22/58 of GPB (37.9%)

Biscarini et al., (submitted)



Real world data: impiego in Policlinico

187 pazients treated with IV fosfomicina ev >48h from 1 JAN 2019 to 1 JUL 2022

n=187

Demographics and anamnestic data 
Age, years 64.0 [50.5-71.0]
Gender, female 65 (34.8)
Comorbidities
• At least 1 comorbidity 119 (63.6)
• Myocardial infarction 18 (9.6)
• Chronic pulmonary disease 32 (17.1)
• Mild or severe liver disease 19 (10.1)
• Diabetes Mellitus 58 (31.0)
• Moderate to severe Chronic Kidney Disease 16 (8.6)
• Solid tumor 12 (6.4)
• Leukemia/Lymphoma 15 (8.0)

Clinical data at the time of  starting fosfomyicin

Patient’s ward
• ICU 82 (43.9)
• Medical Unit 87 (46.5)
• Surgical Unit 18 (9.6)
Infection site
• BSI 62 (33.2)

o Primary BSI 19/62 (30.1)
o Secondary BSI 36/62 (58.1)
o Not specified 7/62 (11.3)

• Lower respiratory tract infection 111 (59.4)
o VAP 71/111 (63.9)

• Surgical site infection 9 (4.8)
• Urinary tract infection 11 (5.9)
• Skin and soft tissue infection 7 (3.7)
• Cardiovascular infection 12 (6.4)
• Osteoarticular infection 14 (7.5)
• Others 8 (4.3)
Septic shock with need of vasopressors 32/185 (17.3)
Estimate glomerular filtration rate, ml/min/1.73m2 86.9 [52.2-107.5]

n=187

Microbiological data at baseline

Microbiologically defined infection (pathogen identified) 169 (90.4)
• Monomicrobial 123/169 (72.8)
• Polimicrobial 46/169 (27.2)
Infection sustained by MDR pathogens 83 (44.4)

Treatment data

Daily dose of fosfomycin, grams 18.0 [12.0-24.0]
Time between identification of pathogens and fosfomycin start, days 3.0 [1.0-6.0]
Fosfomycin mode of administration
• Intermittent 43 (23.0)
• Intermittent prolonged infusion* 123 (65.8)
• Continuous infusion 21 (11.2)
TDM assessment 49 (26.2)
Length of treatment with fosfomycin, days 10.0 [7.0-16.5]

Outcome data

Adverse events CTCAE grade ≥ II
• ≥ 1 adverse event 81 (43.3)
• Diarrhoea 18 (9.6)
• Nausea 6 (3.2)
• Hypernatremia 47 (25.1)
• Hypertransaminasemia 10 (5.3)
• Hypokalemia 15 (8)
• Hypercreatininemia 22 (11.8)
Length of hospital stay, days 44.0 [27.0-77.5]
Time between fosfomycin start and hospital discharge, days 25 [15.0-40.0]
In-hospital death 51 (27.3)
Death at 28 days from starting fosfomycin 43/180 (23.9)

Biscarini et al., (submitted)



Real world data: impiego in Policlinico

TDM levels (not IV fosfomycin daily dose) resulted associated with AEs

31 patients treated with intermittent IV fosfomycin underwent TDM:
Cmin 237.6 (180-320) mg/L in patients with AEs vs Cmin 140.6 (62-200) mg/L in patients with no-AEs (p=0.018) 

Biscarini et al., (submitted)



Conclusioni

• Ampio spettro antimicrobico e di indicazioni terapeutiche 

• Sinergismo con molti antibiotici

• Necessari ulteriori studi per stabilirne il ruolo in monoterapia

• Keep fosfomycin active! ottimizzazione PK/PD

Fosfomicina EV ragionevole opzione nelle infezioni gravi 

da Gram positivi e Gram negativi, 

in particolare in terapia di combinazione
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