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1.  Information on the procedure 

The treatment of bacterial infections is hampered worldwide by the global spread of multidrug-resistant 
(MDR) or extensively drug-resistant (XDR) Gram-positive and Gram-negative pathogens and the lack 
of development of new antibiotics active against such MDR and XDR bacteria. Therefore, the 
implementation of alternative treatment strategies such as the revaluation of older antibiotic agents is 
needed as a response to the development of antimicrobial resistance. In this context, interest in 
fosfomycin has grown in recent years in view of its unique mode of action and chemical structure that 
makes cross-resistance uncommon. This allows for additive and synergistic activities with other 
antibiotics. In addition, there are significant differences between the product information of 
fosfomycin-containing products across the European Member States, in particular in the approved 
indications and posology, that warrant harmonisation.  

Overall, there is a need to revaluate the benefit-risk balance of the approved indications considering 
the current scientific knowledge. Furthermore, the appropriate dose and duration of treatment for oral, 
intravenous and intramuscular formulations need to be reassessed, as well as the adequacy of 
information on safety and pharmacological properties. 

On 7 December 2018 the German National Competent Authority (BfArM) triggered a referral procedure 
under Article 31 of Directive 2001/83/EC, and requested the CHMP to assess the impact of the above 
elements on the benefit-risk balance of fosfomycin medicinal products and to issue a recommendation 
on whether the relevant marketing authorisations should be maintained, varied, suspended or revoked. 

 

2.  Scientific discussion  

2.1.  Introduction 

Fosfomycin is a naturally occurring antibiotic agent, discovered in 1969. Fosfomycin exerts a 
bactericidal effect by irreversible inhibition of enolpyruvate transferase (MurA), which prevents the 
formation of N-acetylmuramic acid, an essential element of the peptidoglycan cell wall. It displays 
bactericidal activity against a wide spectrum of Gram-positive and Gram-negative bacteria, including 
Extended spectrum beta-lactamase (ESBL)-producing enterobacteria, methicillin-resistant S. aureus 
(MRSA), glycopeptide-resistant enterococci and multidrug-resistant enterobacteria.  

Fosfomycin-containing products are available as fosfomycin tromethamine and fosfomycin calcium for 
oral use, as well as fosfomycin disodium and fosfomycin sodium for intravenous use. In addition, 
products for intramuscular injection containing fosfomycin are also available.  

Fosfomycin trometamol (a widely used synonym for tromethamine) is intended for oral administration 
and is provided in single-dose sachets that contain 2 g or 3 g fosfomycin. Fosfomycin trometamol is 
approved in most European Union (EU) countries. Fosfomycin calcium is available as capsules and 
powder for oral suspension and is nationally authorized in Spain only. The intravenous fosfomycin 
formulations consist of 1 to 8 g powder of fosfomycin disodium or fosfomycin sodium and are available 
in most EU countries. The intramuscular fosfomycin formulation is nationally authorized in Spain only.  

The treatment of bacterial infections is hampered worldwide by the global spread of multidrug-resistant 
(MDR) or extensively drug-resistant (XDR) Gram-positive and Gram-negative pathogens and the lack 
of development of new antibiotics active against such MDR and XDR bacteria. Therefore, the 
implementation of alternative treatment strategies such as the revaluation of older antibiotic agents is 
needed as a response to the development of antimicrobial resistance. In this context, interest in 
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fosfomycin has grown in recent years in view of its unique mode of action and unique chemical 
structure that makes cross-resistance uncommon. This allows for additive and synergistic activities 
with other antibiotics. Of note, there are only limited clinical data comparing clinical efficacy of 
fosfomycin with current standard therapy regimens.  

In addition, as is the case with many antibacterial agents which were approved decades ago, there are 
significant differences between the product information (PI) of fosfomycin-containing products across 
the European Member States, in particular in the approved indications and posology.  

Fosfomycin, a phosphonic acid derivate, is an antibiotic with a unique chemical structure that is distinct 
from all other authorised classes of antimicrobial agents and thus represents its own class of 
antibiotics. Its mechanism of action relies on the inhibition of the first step of the synthesis of the 
bacterial cell wall in which fosfomycin inactivates UDP-N-acetylglucosamine-3-enolpyruvyl transferase 
(MurA). MurA represents an essential enzyme for any bacterium possessing muramic acid in its cell 
wall and accounts for fosfomycin broad spectrum activity and its bactericidal mechanism of action. To 
enter into the bacterium and to reach the bacterial cytoplasm fosfomycin uses two different transport 
systems – the hexose monophosphate transport system (GlpT) and the L-α-glycerophosphate 
transport system (UhpT)1,2,3. Bacterial resistance to fosfomycin may be attributed to genetic mutations 
in one or both of the chromosomally encoded uptake systems or due to point mutations in the targeted 
enzyme (MurA). Other resistance mechanisms described so far are based on the inactivation of 
fosfomycin by plasmid encoded fosfomycin-modifying enzymes4,5. 

Fosfomycin exerts broad-spectrum antibacterial activity against a wide range of Gram-positive 
bacteria, such as S. aureus (incl. MRSA), most coagulase-negative staphylocci, cephalosporin- and 
penicillin resistant S. pneumoniae, and Enterococcus species (even VRE). Fosfomycin also shows good 
activity against many Gram-negative bacteria, such as E. coli, P. mirabilis, K. pneumonia, Enterobacter 
spp., Citrobacter spp., Serratia marcescens, or Neisseria meningitides. Activity against several MDR 
and XDR species of Enterobacteriaceae, including ESBL-strains and carbapenemase-expressing strains 
was also shown6,7. In the context of susceptibility, testing EUCAST has defined clinical minimal 
inhibitory concentration (MIC) breakpoints for Enterobacteriaceae and Staphylococcus spp. only (S ≤32 
mg/L, R > 32 mg/L). Other clinical breakpoints are not yet defined due to insufficient available 
evidence.   

Based on available literature and surveillance data, it has been reported that resistances to Fosfomycin 
rapidly develop in vitro. Given the high spontaneous mutation rate of bacteria to develop resistance to 
fosfomycin in vitro, the use of additional antimicrobials in combination with fosfomycin is reasonable 
for preventing the development of fosfomycin resistance during therapy.  

Despite the high in vitro frequency of fosfomycin resistance mutations, it is important to note that 
susceptibility rates have remained relatively stable since the introduction of this agent in clinical 
practice8. However, several publications reported an increase of fosfomycin resistant uropathogens 
during a 5-year period and a 7-year period, respectively9,10. Further, data from 10 clinical trials reveal 

 
1 Dijkmans, A. C. et al. Fosfomycin: Pharmacological, Clinical and Future Perspectives. Antibiotics (Basel) 6, (2017). 
2 Falagas, M. E., Vouloumanou, E. K., Samonis, G. & Vardakas, K. Z. Fosfomycin. Clin. Microbiol. Rev. 29, 321–347 (2016). 
3 Zhanel, G. G., Zhanel, M. A. & Karlowsky, J. A. Intravenous Fosfomycin: An Assessment of Its Potential for Use in the Treatment of 
Systemic Infections in Canada. Canadian Journal of Infectious Diseases and Medical Microbiology 2018, 1–13 (2018). 
4 Dijkmans, A. C. et al. Fosfomycin: Pharmacological, Clinical and Future Perspectives. Antibiotics (Basel) 6, (2017). 
5 Michalopoulos, A. S., Livaditis, I. G. & Gougoutas, V. The revival of fosfomycin. Int. J. Infect. Dis. 15, e732-739 (2011). 
6 Falagas, M. E., Vouloumanou, E. K., Samonis, G. & Vardakas, K. Z. Fosfomycin. Clin. Microbiol. Rev. 29, 321–347 (2016). 
7 Michalopoulos, A. S., Livaditis, I. G. & Gougoutas, V. The revival of fosfomycin. Int. J. Infect. Dis. 15, e732-739 (2011). 
8 Karageorgopoulos, D. E., Wang, R., Yu, X.-H. & Falagas, M. E. Fosfomycin: evaluation of the published evidence on the emergence 
of antimicrobial resistance in Gram-negative pathogens. J. Antimicrob. Chemother. 67, 255–268 (2012). 
9 Oteo, J. et al. CTX-M-15-producing urinary Escherichia coli O25b-ST131-phylogroup B2 has acquired resistance to fosfomycin. 
Journal of Antimicrobial Chemotherapy 64, 712–717 (2009). 
10 Sorlozano, A. et al. Evolution of the resistance to antibiotics of bacteria involved in urinary tract infections: A 7-year surveillance 
study. American Journal of Infection Control 42, 1033–1038 (2014). 



 
 
Assessment report   
EMA/229801/2020  Page 5/6 
 

 

that the evolution of resistance to fosfomycin during therapy has been noted in 2.3%–6.7% of cases 
when this agent has been used for the treatment of infections other than uncomplicated cystitis, such 
as respiratory tract infections or osteomyelitis11. In all of these studies, the pathogens that developed 
resistance to fosfomycin were P. aeruginosa, Proteus spp., Klebsiella spp. or Enterobacter spp.. 
Additionally, the emergence of resistance to fosfomycin was reported to be relatively frequent for 
systemic infections with P. aeruginosa; values between 7% and 20% have been reported in four 
relevant studies8.  

Taken together, the resistance rates against fosfomycin seem to be very low and relatively stable up to 
date in clinical practice despite of its use > 40 years in clinical practice, although vigilance on the 
incidence of resistance is required. As fosfomycin exerts a broad spectrum of activity, incl. MDR/XDR 
organisms, and good pharmacokinetics, its use in hard-to-treat infections has become even more 
attractive. In the view of globally increasing and spreading antimicrobial drug resistance of clinically 
significant pathogens, the limited treatment options for these bacteria, and the lack of development of 
novel antimicrobial agents, fosfomycin provides a useful option for the treatment of severe and 
difficult-to-treat infections.  

 

2.2.  Non-clinical aspects 

The main findings of the available information regarding preclinical safety data are presented below. 

Repeated dose studies by oral route showed that the ‘no-effect dose’ was respectively between 100 
and 200 mg/kg after 4 weeks of treatment in dogs and rats. 

Genotoxicity studies have shown that fosfomycin is devoid of mutagenic potential. 

Reproductive and development toxicity studies have not disclosed any teratogenic effects, any signs of 
peri- and postnatal toxicity or any untoward effects on fertility. 

2.3.  Pharmacokinetics 

2.3.1. Powder for solution for infusion (IV formulations) 

Plasma pharmacokinetics of fosfomycin in healthy volunteers 

After intravenous infusion of fosfomycin, high and prolonged serum concentrations are rapidly 
achieved. Fosfomycin is virtually unbound to plasma proteins12. The serum half-life of fosfomycin is 
approximately 2 hours in adults with normal renal function13,14,15. Approximately 80–90 % of the 
administered amount is eliminated renally in unchanged (active) form16,17. The apparent volume of 
distribution is around 0.30 l/kg, suggesting complete distribution to the interstitial space fluid of 
tissues. 

 
11 Sole Puyo, J. M. & Poch Viñals, R. Treatment of chronic suppurated otitis with fosfomycin. Chemotherapy 23 Suppl 1, 379–391 
(1977). 
12 Kirby WM. Pharmacokinetics of fosfomycin. Chemotherapy 1977; 23 (Suppl. 1): 141–151. 
13 Frossard M, Joukhadar C, Erovic BM, Dittrich P, Mrass PE, Van Houte M, Burgmann H, Georgopoulos A, Müller M. Distribution and 
antimicrobial activity of fosfomycin in the interstitial fluid of human soft tissues. Antimicrob Agents Chemother 2000; 44: 2728–
2732. 
14 Cadorniga R, Diaz-Fierros M, Olay T. Pharmacokinetic study of fosfomycin and its bioavailability. Chemotherapy 1977; 23 (Suppl. 
1): 159–174. 
15 Wenzler E, Ellis-Grosse EJ, Rodvold KA. Pharmacokinetics, safety, and tolerability of singledose intravenous (ZTI-01) and oral 
fosfomycin in healthy volunteers. Antimicrob Agents Chemother 2017; 61: e00775-17. 
16 Goto M, Sugiyama M, Nakajima S, Yamashina H. Fosfomycin kinetics after intravenous and oral administration to human 
volunteers. Antimicrob Agents Chemother 1981; 20: 393–397 
17 Bergan T. Pharmacokinetic comparison between fosfomycin and other phosphonic acid derivatives. Chemotherapy 1990; 36 
(Suppl. 1): 10–18. 
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Plasma pharmacokinetics in select patient populations 

Transfer across the maternal-placental interface 

The concentration of fosfomycin in foetal blood after intramuscular administration of 1 g to the mother 
was around 16 mg/l18. The mean ratios of the foetal to maternal plasma concentrations of fosfomycin 
were 0.09 and 0.7 after 30 minutes and 120–210 minutes, respectively19. 

Neonates and children 

The mean elimination half-life in renally healthy children aged 3–15 years is shorter than for 
neonates20,21. 

Critically ill patients with sepsis 

Joukhadar et al.22 presented the plasma pharmacokinetics of fosfomycin after a single intravenous 
dose of 8 g in 9 critically ill adult patients with severe sepsis (mean APACHE II score: 23). These 
patients had a mean creatinine clearance of 75 ml/min. Consequently, the plasma half-life of 
fosfomycin was prolonged compared to healthy controls (3.9 h versus 1–2h). Likewise, the apparent 
volume of distribution in septic patients was increased, which reflects the interstitial fluid oedema due 
to capillary leakage and massive fluid therapy. 

Patients with hepatic insufficiency 

Fosfomycin exhibits minimal biliary elimination and does not undergo enterohepatic circulation23,24,25. 

Patients with renal insufficiency 

As fosfomycin is predominantely eliminated through glomerular filtration26,27, fosfomycin plasma 
concentrations and elimination rates correlate with the degree of renal insufficiency as measured by 
the serum creatinine and creatinine clearance values28,29,30. 

Penetration of fosfomycin into bodily fluids 

Bile 

In five patients with acute cholecystitis or appendicitis, a pre-operative i.v. bolus dose of 2 g of 
fosfomycin resulted in mean concentrations of 81 ± 92 mg/l and 62 ± 17 mg/l in bile from the 

 
18 Ferreres L, Paz M, Roman J, Llopis A, Gobemado M. Placental transfer of fosfomycin. Gynecol Invest 1974; 5: 65–72. 
19 Ferreres L, Paz M, Martin G, Gobernado M. New studies on placental transfer of fosfomycin. Chemotherapy 1977; 23 (Suppl. 1): 
175–179. 
20 Guggenbichler JP, Kienel G, Frisch H. Fosfomycin, ein neues Antibiotikum. Padiatr Padol 1978; 13: 429–436. 
21 Iwai N, Nakamura H, Miyazu M, Watanabe Y. A study of the absorption and excretion of fosfomycin sodium in children. Jpn J 
Antibiot 1991; 44: 345–356. 
22 Joukhadar C, Klein N, Dittrich P, Zeitlinger M, Geppert A, Skhirtladze K, Frossard M, Heinz G, Müller M. Target site penetration of 
fosfomycin in critically ill patients. J Antimicrob Chemother 2003; 51: 1247–1252. 
23 Kirby WM. Pharmacokinetics of fosfomycin. Chemotherapy 1977; 23 (Suppl. 1): 141–151. 
24 Nakamura T, Hashimoto I, Sawada Y, Mikami J, Bekki E. Clinical studies on fosfomycin sodium following intravenous 
administration (tissue concentration and clinical efficacy) Jpn J Antibiot 1985; 38: 2057–2067. 
25 Bando T, Toyoshima H. Pharmacokinetics and clinical studies of fosfomycin in bile duct infections. Jpn J Antibiot 1984; 37: 1279–
1288. 
26 Goto M, Sugiyama M, Nakajima S, Yamashina H. Fosfomycin kinetics after intravenous and oral administration to human 
volunteers. Antimicrob Agents Chemother 1981; 20: 393–397. 
27 Cadorniga R, Diaz-Fierros M, Olay T. Pharmacokinetic study of fosfomycin and its bioavailability. Chemotherapy 1977; 23 (Suppl. 
1): 159–174. 
28 Gobernado M, Garcia J, Santos M, Panadero L, Diosdado N. Renal insufficiency and fosfomycin. Chemotherapy 1977; 23 (Suppl. 
1): 200–203. 
29 Fernandez Lastra C, Marifio EL, Dominguez-Gil A, Tabernero JM, Gonzalez Lopez A, Yuste CM. The influence of uremia on the 
accessibility of phosphomycin into interstitial tissue fluid. Eur J Clin Pharmacol 1983; 25: 333–338. 
30 Neuman M, Fluteau G. Blood and urinary concentrations of fosfomycin as a function of the renal function value. Chemotherapy 
1977; 23 (Suppl. 1): 196–199. 
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gallbladder and common bile duct 95–108 min after drug administration, respectively31. Another report 
stated a bile concentration of 31.5 mg/l at 2 hours after intravenous infusion of 2 g of fosfomycin. 

Cerebrospinal fluid – Penetration across inflamed meninges 

Key findings from studies on cerebrospinal fluid (CSF) concentrations of fosfomycin published between 
1977 and 2004 showed that the concentrations of fosfomycin achieved in inflamed CSF are sufficient to 
cover a broad range of bacteria commonly responsible for meningeal infections and device infections 
(e.g. Gram-positive cocci), if these are susceptible to fosfomycin. 

Aqueous humour 

Several authors reported on the concentrations of fosfomycin in aqueous humour and vitreous tissue at 
various times following a single intravenous dose of 4 g or 8 g fosfomycin32,33,34,35,36. With the 
commonly used standard dose of 8 g, the concentrations of fosfomycin in aqueous humour are 
sufficient to cover susceptible Gram-positive cocci for at least 50 % of the dosing interval of 8–12 
hours. 

Burn blister fluid 

In seven otherwise healthy patients with grade II burns, the mean fosfomycin concentrations in the 
blister fluid at 1 h, 4 h, and 8 h after a single intravenous bolus dose of 50 mg/kg were 77.0 mg/l, 
43.2 mg/l and 17.9 mg/l, respectively. The time to maximum concentration in blister fluid was around 
1.3 hours. The mean ratio of the concentration of fosfomycin in blister fluid to plasma was 0.5837. 

Breast milk 

The fosfomycin concentration in breast milk is approximately 8 % of the corresponding serum 
concentration38,39. 

Pharmacokinetics in healthy and inflamed tissues 

Because of its solubility in water, low molecular weight and negligible binding to plasma proteins, 
fosfomycin penetrates well into interstitial fluid and tissues. 

Subcutaneous adipose and muscle tissue 

Fosfomycin exhibits high penetration rates into inflamed and non-inflamed skeletal muscle and 
subcutaneous adipose tissue, even in patients with diminished local microcirculation such as septic 
patients under fluid- and vasopressor therapy or elderly diabetics. 

Bone 

Fosfomycin penetrates well into cancellous bone40.  

 
31 Nakamura T, Hashimoto I, Sawada Y, Mikami J, Bekki E. Clinical studies on fosfomycin sodium following intravenous 
administration (tissue concentration and clinical efficacy) Jpn J Antibiot 1985; 38: 2057–2067. 
32 Radda TM, Gnad HD, Paroussis P. Fosfomycin levels in human aqueous humor after intravenous administration. 
Arzneimittelforschung 1985; 35: 1329–1331. 
33 Philipp W, Koffer J. Studies of the penetrating ability of fosfomycin into the aqueous humor and vitreous body of the eye. Klin 
Monatsbl Augenheilkund 1986; 189: 240–242. 
34 Adenis JP, Denis F, Franco JL, Mounier M. Etude de la penetration intraoculaire de la fosfomycin chez l'homme et chez le lapin. J Fr 
Ophtalmol 1986; 9: 533–537. 
35 Forestier F, Salvanet-Bouccara A, Leveques D, Junes P, Rakotondrainy C, Dublanchet A, Jehl F. Ocular penetration kinetics of 
fosfomycin administered as a one-hour infusion. Eur J Ophthalmol 1996; 6: 137–142. 
36 Schuhmann G, Ziak E, Konstantinou D, Pongratz E. Kinetik ophthalmologisch relevanter Antibiotika in Blut und Kammerwasser. 
Klin Mbl Augenheilk 1985; 187: 476–477. 
37 Koh B, Izawa Y, Sugiyama H, Aoyama H, Komiya I. Transfer of fosfomycin into human burn blister fluid and its 
pharmacokinetic analysis. Jpn J Antibiot 1986; 39: 2863–2868 
38 Kirby WM. Pharmacokinetics of fosfomycin. Chemotherapy 1977; 23 (Suppl. 1): 141–151. 
39 Brayfield A (ed.). Martindale: The complete drug reference. Pharmaceutical Press, 36th edition (2009): pp 278–279. 
40 Schintler MV, Traunmüller F, Metzler J, Kreuzwirt G, Spendel S, Mauric O, Popovic M, 
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Lung tissue 

For fosfomycin concentrations in lung tissue, data from homogenised biopsies and microdialysate 
samples are available in the literature. In a study using lung biopsies, 13 patients undergoing lung 
surgery received 5 g of fosfomycin at a pre-defined time as a short intravenous infusion. The 
fosfomycin concentrations at 1 hour post-dose were 172 mg/l and 119 mg/l for plasma and pulmonary 
tissue, respectively. Corresponding values at 6.5 hours post-dose were 60 mg/l and 49 mg/l, 
respectively41. 

Since the extracellular space is the actual anatomical site of infection for many bacteria such as Gram-
positive cocci and Pseudomonas aeruginosa, Matzi and colleagues used microdialysis to study 
concentrations of fosfomycin in lung and infected lung tissue in 7 adult patients. The values from 
healthy and inflamed tissue were highly variable and not significantly different from each other42. 

2.3.2. Fosfomycin trometamol granules for oral solution 

Following a single dose (3g), fosfomycin trometamol is well absorbed and has an absolute 
bioavailability of about 33-53%43,44,45. Food delays absorption, but the total amount of drug excreted 
in the urine over time is the same. Mean urinary fosfomycin concentrations are maintained above an 
MIC threshold of 128 μg/mL for at least 24 h post 3 g oral dose in either the fasting or fed state, but 
the time to reach maximal concentrations in urine are delayed by 4 h. A study by Segre et al. (1987) 
suggests that fosfomycin undergoes enterohepatic recirculation. 

Fosfomycin is excreted unchanged in the urine, through glomerular filtration (40-50% of the dose is 
found in the urine) with a serum elimination half-life of about 4 hours. Approximately 18-28% of the 
dose is excreted in the feces46. Food delays absorption but does not influence urinary concentrations47. 

Fosfomycin’s distribution follows a two-compartment model. Upon absorption from the gut, fosfomycin 
is rapidly distributed to the kidneys, bladder, prostate, and seminal vesicles. Fosfomycin is freely 
soluble in water, demonstrates negligible plasma protein binding, and distributes widely into 
tissues48,49. 

Renal impairment 
Renal impairment significantly decreases the excretion of fosfomycin since it is primarily eliminated via 
the urinary system50. Studies have reported an increase in Tmax and Cmax, larger AUC, and reduced 
rates of fosfomycin elimination for renally impaired patients, regardless, no dosage adjustment is 
recommended for patients with a creatinine clearance (CrCL) >10 ml/min. In patients with chronic 
renal failure, the t1/2 of fosfomycin increases from 11 to 50 h and the percentage of the dose recovered 

 
Scharnagl E, Joukhadar C. High fosfomycin concentrations in bone and peripheral soft tissue in diabetic patients presenting 
with bacterial foot infection. J Antimicrob Chemother 2009; 64: 574– 578. 
41 Adam D, Ritscher R. Konzentrationen von Fosfomycin in Serum und Lungengewebe. Muench Med Wochenschr 1981; 123: 
893–895. 
42 Matzi V, Lindenmann J, Porubsky C, Kugler SA, Maier A, Dittrich P, Smolle-Jüttner FM, Joukhadar C. Extracellular concentrations 
of fosfomycin in lung tissue of septic patients. J Antimicrob Chemother 2010; 65: 995–998. 
43 E. Wenzler, E. J. Ellis-Grosse, and K. A. Rodvold. Pharmacokinetics, Safety, and Tolerability of Single-Dose Intravenous 
(ZTI-01) and Oral Fosfomycin in Healthy Volunteers. Antimicrob Agents Chemother. 2017 Sep; 61(9): e00775-17. 
Published online 2017 Aug 24. Prepublished online 2017 Jun 19.  
44 Segre, G., Bianchi, E., Cataldi, A. & Zannini, G. Pharmacokinetic profile of fosfomycin trometamol (Monuril). Eur. Urol. 10 
Suppl 1, 56-63 (1987). 
45 Goto M, Sugiyama M, Nakajima S, Yamashina H. Fosfomycin kinetics after intravenous and oral administration to human 
volunteers. Antimicrob Agents Chemother. 1981 Sep;20(3):393-7. 
46 Falafas, M. E., Vouloumanou, E. K., Samonis, G. and Vardakas, K. Z.. Fosfomycin. Clinical Microbiology Reviews 29, 321-
347 (2016). 
47 Zhanel, G. G., Walkty, A. J. and Karlowsky, J.A. Fosfomycin: a first-line oral therapy for acute uncomplicated cystitis. 
Canadian Journal of Infectious Diseases and Medical Microbiology 2016, 1-10 (2016). 
48 Falagas, M. E. et al. Fosfomycin versus other antibiotics for the treatment of cystitis: a meta-analysis of randomized 
controlled trials. Journal of Antimicrobial Chemotherapy 65, 1862-1877 (2010). 
49 Raz, R. Fosfomycin: an old – new antibiotic. Clinical Microbiology and Infections 18, 4-7 (20210). 
50 Sastry, S. and Doi, Y. Fosfomycin: Resurgence of an old companion. Journal of Infection and Chemotherapy 22, 273-280 
(2016). 
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in urine decreases from 32 to 11 % in patients with varying degrees of renal impairment (creatinine 
clearance [CLCR] ranging from 54 to 7 mL/min)51,52. The drug accumulates in patients with renal 
failure; linear relationships have been established between fosfomycin pharmacokinetic parameters 
and glomerular filtration rate data. 

 

2.3.3. Fosfomycin calcium for oral administration  

No data are available on the fosfomycin urine pharmacokinetics (PK) profile for the calcium formulation 
(CaFo) after oral administration. Therefore, urine PK data for CaFo was estimated by rescaling the 
fosfomycin urine PK profile published for the trometamol formulation. The obtained urine PK profile 
was then compared to the EUCAST MIC breakpoint recommended for fosfomycin, i.e. 32 mg/L, and for 
two higher breakpoints: 64 mg/L and 128 mg/L. Based on the data submitted, it was concluded that 
with a dose of 1 g CaFo every 8 h for one day, the fosfomycin concentration stays above the two 
lowest breakpoints (32 mg/L and 64 mg/L) during at least 24 hours, also for a low bioavailability. The 
cut-off of 128 mg/L is exceeded for the mean profile during 1 day. At a dose of 0.5 g every 8 h for one 
day, the fosfomycin concentration exceeds the EUCAST MIC breakpoint during 24 hours, also at low 
bioavailability. The mean profile stays only above the 64 mg/L breakpoint during 1 day while the 
highest breakpoint can only be exceeded with higher bioavailability.  

Overall, the submitted data concerning the urine concentration of fosfomycin calcium are extrapolated 
from data published for fosfomycin trometamol and should be interpreted with caution. In order to 
further characterise the pharmacokinetic profile of Fosfomycin calcium in the treatment of 
uncomplicated urinary tract infections in women, the MAH(s) should conduct and submit the results of 
a pharmacokinetic study including population pharmacokinetic- and pharmacokinetic -
pharmacodynamic analyses. 

2.3.4. Fosfomycin for intramuscular administration 

The few available data53 on the PK profile of Fosfomycin intramuscular was reviewed. Overall, there is 
insufficient data available to allow for sufficient characterisation of the PK profile of fosfomycin for 
intramuscular administration. 

2.4.  Pharmacodynamic properties 

Mechanism of action 
 
Fosfomycin is a bactericidal antibiotic agent. It inhibits UDP‐GlcNAc enolpyruvyl transferase, the first 
step of the synthesis of the bacterial cell wall. More specifically, fosfomycin is a phosphoenolpyruvate 
(PEP) analog. MurA is responsible for ligating PEP to the 3’-hydroxyl group of UDP-N-acetylglucosamine 
in the pathway that produces UDP-acetylmuramic acid. The inhibition of MurA is the result of direct 
nucleophilic attack by a catalytic site cysteine residue on the C-2 carbon of fosfomycin, resulting in 
blockage of the catalytic site. For the entry inside the bacterium, fosfomycin uses two different uptake 
pathways, the L-alpha-glycerophosphate and the hexose-6-phosphate transporter systems. The 
activity of the second uptake system is induced by glucose-6-phosphate (G-6-P). Moreover, the 
expression of the genes of both the above-mentioned uptake systems requires the presence of cyclic 
AMP (cAMP), along its receptor protein complex. Finally, fosfomycin reduces adherence of bacteria to 

 
51 Michalopoulos, A. S., Livaditis, I. G. and Gougoutas, V. The revival of Fosfomycin. International Journal of Infectious 
Diseases 15, e732-e739 (2001). 
52 Keating, G. M. Fosfomycin trometamol: a review of its use as a single-dose oral treatment for patients with acute lower 
urinary tract infections and pregnant women with asymptomatic bacteriuria. Drugs 73, 1951-1966 (2013). 
53 Kirby W.M.M. Pharmacokinetics of Fosfomycin. Chemotherapy 1977;23:141–151. https://doi.org/10.1159/000222040. 



 
 
Assessment report   
EMA/229801/2020  Page 10/11 
 

 

urinary epithelial cells. This unique mechanism of action makes cross‐resistance unlikely and allows 
fosfomycin to retain significant in vitro activity against many Gram‐positive and Gram-negative 
pathogens, including multidrug‐resistant (MDR) strains. 
 
Pharmacokinetic/pharmacodynamic relationship 
 
Only some SmPCs included the pharmacokinetic/pharmacodynamic relationship and stated that limited 
data indicate that fosfomycin most likely acts in a time-dependent manner54,55,56 which is agreed by 
CHMP. 
 
It is also noted that all data which refers to time-dependent bactericidal activity of fosfomycin utilized 
other forms of fosfomycin, and not fosfomycin trometamol. Given that the fosfomycin trometamol is 
given as a 3g single dose, it would be difficult to demonstrate a time-dependent killing pattern, as 
multiple doses would be required. 
 
Mechanism of resistance 
 
Bacterial resistance to fosfomycin is exerted by three mechanisms: two chromosomal and one plasmid-
mediated. Bacterial resistance to fosfomycin could be caused by a genetic mutation in the 
chromosomally encoded transport systems GlpT and/or UhpT, and less commonly by a fosfomycin-
modifying enzyme leading to products associated with no antibacterial activity. Plasmid-encoded 
fosfomycin resistance is exerted by a gene located in a transposon; it encodes a 16-kDa protein 
located in the cytoplasm and also encodes constitutive synthesis. 

Plasmid-encoded fosfomycin resistance is due to modification of the antibiotic molecule by an enzyme 
called metalloglutathione transferase, a glutathione S-transferase that catalyzes the formation of a 
covalent bond between the sulfhydryl residue of the cysteine in glutathione and C-1 of fosfomycin. 
Four fosfomycin-modifying enzymes catalyze the formation of a glutathione–fosfomycin (FosA), L-
cysteine–fosfomycin (FosB), ATP–fosfomycin (FosC), and water–fosfomycin (FosX) adducts57,58,59,60. 
FosA is a Mn (II)- and K+- dependent glutathione transferase; FosB is a Mg2+-dependent L-cysteine 
thiol transferase and FosX is a Mn(II)-dependent fosfomycin specific epoxide hydrolase. The 
mechanism of resistance is caused by the catalyzation of the conjugation of glutathione to C-1 of 
fosfomycin through metalloglutathione transferase FosA, which disables the antibiotic. However, the 
plasmid-mediated fosfomycin glutathione S-transferase genes fosA and fosB have been found in a low 
percentage of isolated strains. 
 
Cross-resistance 
 
Cross-resistance of fosfomycin with other classes of antibiotics is not known. Fosfomycin acts on at the 
first stage of bacterial wall synthesis. It inhibits the phosphoenolpyruvate transferase enzyme, thereby 

 
54 Pfausler, B. Concentrations of fosfomycin in the cerebrospinal fluid of neurointensive care patients with ventriculostomy-
associated ventriculitis. Journal of Antimicrobial Chemotherapy 53, 848–852 (2004). 
55 Asuphon, O., Montakantikul, P., Houngsaitong, J., Kiratisin, P. & Sonthisombat, P. Optimizing intravenous fosfomycin 
dosing in combination with carbapenems for treatment of Pseudomonas aeruginosa infections in critically ill patients based 
on pharmacokinetic/pharmacodynamic (PK/PD) simulation. International Journal of Infectious Diseases 50, 23–29 (2016). 
56 Joukhadar, C. Target site penetration of fosfomycin in critically ill patients. Journal of Antimicrobial Chemotherapy 51, 
1247–1252 (2003). 
57 Falagas, M. E., Athanasaki, F., Voulgaris, G. L., Triarides, N. A. & Vardakas, K. Z. Resistance to fosfomycin: Mechanisms, 
Frequency and Clinical Consequences. Int. J. Antimicrob. Agents (2018). doi:10.1016/j.ijantimicag.2018.09.013 
58 Michalopoulos AS, Livaditis IG, Gougoutas V. 2011. The revival of fosfomycin. Int J Infect Dis 15:e732–739. 
59 Sastry S et al. Resurgence of an old companion. Journal of Infection and Chemotherapy Volume 22, Issue 5, May 2016, 
Pages 273-280. 
60 Zhanel GG, Walkty AJ, Karlowsky JA. Fosfomycin: A First-Line Oral Therapy for Acute Uncomplicated Cystitis. Can J Infect 
Dis Med Microbiol 2016; 2082693. 
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irreversibly blocking the uridine diphosphate-N-acetylglucosamine with p-enolpyruvate. Fosfomycin 
unique mechanism of action, distinct chemical structure and site of action makes cross‐resistance 
unlikely.  
 
Susceptibility testing breakpoints  
 
For fosfomycin trometamol and calcium 
According to the EUCAST the reference MIC values for fosfomycin against Enterobacteriaceae are 
susceptible at ≤32 mg/L and resistant at >32 mg/L.  
 
For intravenous fosfomycin 
According to the EUCAST the reference MIC values for fosfomycin against Enterobacteriaceae and 
Staphylococcus spp. are susceptible at ≤32 mg/L and resistant at >32 mg/L.  
 
For intramuscular fosfomycin 
No data on susceptibility testing breakpoints is available for the IM formulation. 

2.5.  Data on efficacy 

2.5.1. Powder for solution for infusion (IV formulations) 

2.5.1.1. Therapeutic indications 

The indications reflected in the Summary of Product Characteristics (SmPC) for IV fosfomycin-
containing products varied greatly across the Member States (MSs) and included at least one or a 
combination of the following indications, depending on the medicinal product: 

• Indications are based on fosfomycin´s antibacterial activity and pharmacokinetic properties 
(taking into account clinical studies carried out with this medicinal product, and its position in 
the range of currently available antibacterial agents). 

• Indications are restricted to severe infections caused by microorganisms defined as susceptible 
in pharmacodynamics. 

• Methicillin-resistant staphylococcal meningitis. 

• Osteomyelitis. 

• CNS infection (meningitis, encephalitis, abscess of the brain). 

• Urinary tract infections. 

• Respiratory tract infections. 

• Peri-operative infections. 

• Skin and soft tissue infections. 

• Burn infections.  

• Biliary tract infections. 

• Sepsis. 

• Endocarditis. 

• Oto-, rhino-, laryngological infections. 
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• Ophthalmological infections. 

• Complicated urinary tract infections. 

• Nosocomial lower respiratory tract infections. 

• Bacterial meningitis. 

• 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 (see section 5.1) with limited therapeutic options 

Beyond differences in therapeutic indications, most of the SmPCs stated that fosfomycin IV should be 
used particularly in patients who cannot be treated with or failed to respond to other antibiotics such 
as penicillins and cephalosporins. Additionally, most of the SmPCs restricted the use of fosfomycin IV 
only to severe infections (caused by susceptible microorganisms). Furthermore, all SmPCs state that 
fosfomycin should be used in combination with other antibacterial agents to avoid selection of 
antibiotic-resistant mutants and as the use in combination often has an additive or synergistic effect. 

Based on available data, the following points have been considered by the CHMP to reevaluate the 
therapeutic indications:  

• Fosfomycin is a broad-spectrum antibiotic that has retained good antibacterial activity against 
a wide range of organisms including difficult-to-treat pathogens, like MDR/XDR bacteria.  

• Fosfomycin is an important therapeutic option to treat serious infections which cannot be 
treated with or failed to respond to other antimicrobial medicinal products.   

• Fosfomycin is positioned as an alternative treatment option in several current treatment 
guidelines.  

Complicated urinary tract infections 

Complicated urinary tract infections (cUTI) occur mainly in patients with a structural or functional 
abnormality of the genitourinary tract or in the presence of catheterization. Complicated UTI is 
characterized by the development of systemic and local signs and symptoms of fever, chills, malaise, 
flank pain, back pain, and costovertebral pain or tenderness61. 

A wide variety of organisms are isolated from patients with complicated urinary tract infection. 
Escherichia coli are the most common organism isolated. However, other Gram-negative organisms 
such as Klebsiella pneumonia are isolated from cUTI, too. Urease-producing organisms such as Proteus 
mirabilis, Providencia stuartii and Morganella morganii are common, especially in patients with 
indwelling urological devices. Chronic Pseudomonas aeruginosa infection is problematic for some 
patients. Candida species are also frequently isolated. Elderly patients and patients with chronic 
urological devices often have polymicrobial bacteriuria62. 

Organisms isolated from patients with complicated urinary tract infection tend to be more resistant to 
antimicrobials than strains isolated from uncomplicated urinary tract infection. Strains of common 
uropathogens with acquired resistance, such as Escherichia coli, and organisms with intrinsic resistance, 
such as Pseudomonas aeruginosa and yeast, are both frequently isolated. Repeated antimicrobial 

 
61 Bonkat, G. et al. EAU guidelines on urological infections. (2018). 
62 Nicolle, L. E. & AMMI Canada Guidelines Committee*. Complicated urinary tract infection in adults. Can J Infect Dis Med Microbiol 
16, 349–360 (2005). 
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courses in patients with recurrent infection and nosocomial acquisition through urological interventions 
contribute to the increased prevalence of resistance2. 

Complicated UTI may be associated with severe morbidity. Acute or chronic infection may be 
occasionally associated with suppurative complications, such as para-urethral abscesses, renal or 
perirenal abscess, and metastatic infection including bone and joint infection or endocarditis. These 
uncommon complications are more likely to occur in patients with comorbidities such as diabetes, 
those with chronic urological devices, or those with urinary obstruction. 

According to the European Association of Urology (EAU) guideline, antimicrobial therapy in patients 
with cUTI should be guided by urine culture whenever possible. If empirical therapy is necessary in 
patients with systemic symptoms, intravenous antimicrobial regimen, such as an aminoglycoside with 
or without amoxicillin or second or third generation cephalosporin or extended-spectrum penicillin with 
or without an aminoglycoside are recommended treatment strategies. The duration of treatment is 
usually 7-14 days. Fosfomycin IV is not specifically recommended in this guideline for empirical 
antimicrobial therapy in cUTI. 

Fosfomycin IV is mentioned in the 2017 Spanish Society of Clinical Microbiology and Infectious 
Diseases (SEIMC) guidelines on diagnosis and treatment of urinary tract infection as an alternative 
treatment option in acute pyelonephritis patients with specific risk factors for ESBL-producing 
Enterobacteriaceae or previous infection/colonization with ESBL for patients with penicillin allergy63. 

Clinical studies with fosfomycin IV were conducted in patient populations with certain disease entities. 
Results of specific clinical studies in patients with cUTI were not presented. Overall, in clinical trials 
fosfomycin was investigated in combination with at least one other active agent mainly in severe, 
complicated disease or in case of MDR pathogens. 

Fosfomycin shows in vitro activity against a wide range of clinically problematic pathogens associated 
with the development of cUTI. Fosfomycin has been shown to have a broad in vitro antibacterial 
activity against many clinically significant MDR pathogens, including extended-spectrum-ß-lactamase 
(ESBL) and carbapenemase-producing Gram-negative organisms, vancomycin-resistant enterococci 
(VRE), MRSA, and some isolates of MDR P. aeruginosa including a wide spectrum of urinary 
pathogens64. Besides its good antibacterial activity, fosfomycin possesses several advantageous 
pharmacokinetic properties. The IV formulation reaches high Cmax values in serum. Serum 
concentrations (Cmax) of about 350-380 µg/ml have been reported in critically ill patients after single 
dose IV infusion of 8 g while single dose intravenous infusion of 4 g and 8 g of fosfomycin in young 
healthy males resulted in maximum serum concentrations (Cmax) of approximately 200 and 400 μg/ml, 
respectively [Fomycit SmPC].  

Fosfomycin further distributes widely into a variety of tissues achieving clinically relevant 
concentrations in the bladder which are reported to be even higher than in blood65. It is not 
metabolized and up to 80%-90% (other publications report of 93% to 99%66) of the quantity of 
fosfomycin administered to healthy adults is recovered unchanged in urine by glomerular filtration. In 
this context, high concentrations of fosfomycin (> 1000 µg/mL67) were reported to be achieved with 
parenteral doses in urine and thus in the target tissue.  

Overall, the efficacy of fosfomycin IV in complicated urinary tract infection is supported by sufficient 
clinical data. Other characteristics of fosfomycin such as its renal elimination mostly as unaltered drug, 

 
63 de Cueto, M. et al. Executive summary of the diagnosis and treatment of urinary tract infection: Guidelines of the Spanish Society 
of Clinical Microbiology and Infectious Diseases (SEIMC). Enferm. Infecc. Microbiol. Clin. 35, 314–320 (2017). 
64 Zhanel, G. G., Zhanel, M. A. & Karlowsky, J. A. Intravenous Fosfomycin: An Assessment of Its Potential for Use in the Treatment 
of Systemic Infections in Canada. Canadian Journal of Infectious Diseases and Medical Microbiology 2018, 1–13 (2018). 
65 Jia, Y. The progress in study of fosfomycin. Infection International 6, 88–92 (2018). 
66 Falagas, M. E., Vouloumanou, E. K., Samonis, G. & Vardakas, K. Z. Fosfomycin. Clin. Microbiol. Rev. 29, 321–347 (2016). 
67 Kirby, W. M. M. Pharmacokinetics of Fosfomycin. Chemotherapy 23, 141–151 (1977). 
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very low plasma protein binding which allows its wide distribution to tissues such the kidneys and 
bladder, lack of clinically relevant drug interactions with other concomitantly administered antibacterial 
agents, lack of antagonism with other antibacterial agents, no need for therapeutic drug monitoring 
levels, and its relatively good and predictable safety profile after short-term treatment also support its 
use for this indication. 

The CHMP considered that the benefit-risk balance in this indication is positive. 

Infective endocarditis 

Infective endocarditis (IE) is defined as an infection of the endocardial surface of the heart or the heart 
valves. IE is a relatively rare but severe and life-threatening disease associated with high mortality.  

Typical microorganisms that can cause infective endocarditis include Viridans streptococci, 
Streptococcus bovis, HACEK group68, enterococci or Staphylococcus aureus being the leading cause of 
IE.  

The initial empiric treatment of infective endocarditis in acute severely ill patients should include 
combination of IV antibiotics which targets suspected organisms. The targeted antimicrobial therapy 
depends on the causative pathogen.  

The use of fosfomycin IV has been studied in several clinical trials including patients with IE caused by 
S. aureus.69 investigated the efficacy of fosfomycin in combination with imipenem as a rescue therapy 
in a clinical trial including 12 patients with IE due to S. aureus. Overall, blood cultures were negative 
72 hours after the first dose and the success rate was 69% in these patients. The authors concluded 
that fosfomycin plus imipenem was an effective combination when used as rescue therapy for MRSA 
bloodstream infections. The same conclusion was drawn by Pericảs et al.70 who analyzed fosfomycin 
plus imipenem in the treatment of IE due to MRSA. A further publication reports of fosfomycin in 
combination therapy as being a good alternative to cure these difficult-to-treat infections, allowing the 
rapid control of bacteremia and achieving better outcomes71.  

In another publication, fosfomycin concentrations in cardiac valves after administration of 5 g 
fosfomycin IV varied between 27 to 77 µg/mL for aortic valves and 40 µg/mL and 70 µg/mL for mitral 
valves72. Thus, it is expected that clinically relevant concentrations are reached in this target tissue.  

According to the 2015 European Society of Cardiology guidelines for the management of infective 
endocarditis, fosfomycin in combination with daptomycin has been recommended for treating 
staphylococcal endocarditis as an alternative therapy for penicillin-allergic patients infected with 
methicillin-susceptible staphylococci or methicillin-resistant staphylococci73. This treatment option is 

 
68 The HACEK organisms are a group of fastidious gram-negative bacteria that are an unusual cause of infective endocarditis. 
HACEK is an abbreviation of the initials of the genera of this group of bacteria: Haemophilus, Aggregatibacter (previously 
Actinobacillus), Cardiobacterium, Eikenella, Kingella. 
69 del Rio, A. et al. Efficacy and Safety of Fosfomycin Plus Imipenem as Rescue Therapy for Complicated Bacteremia and Endocarditis 
Due to Methicillin-Resistant Staphylococcus aureus: A Multicenter Clinical Trial. Clinical Infectious Diseases 59, 1105–1112 (2014). 
70 Pericàs, J. M. et al. Efficacy and safety of fosfomycin plus imipenem versus vancomycin for complicated bacteraemia and 
endocarditis due to methicillin-resistant Staphylococcus aureus: a randomized clinical trial. Clin. Microbiol. Infect. 24, 673–676 
(2018). 
71 del Río, A. et al. Fosfomycin plus β-Lactams as Synergistic Bactericidal Combinations for Experimental Endocarditis Due to 
Methicillin-Resistant and Glycopeptide-Intermediate Staphylococcus aureus. Antimicrobial Agents and Chemotherapy 60, 478–486 
(2016). 
72 Hirt, S. W., Alken, A., Müller, H., Haverich, A. & Vömel, W. [Perioperative preventive antibiotic treatment with fosfomycin in heart 
surgery: serum kinetics in extracorporeal circulation and determination of concentration in heart valve tissue]. Z Kardiol 79, 615–
620 (1990). 
73 Habib, G. et al. 2015 ESC Guidelines for the management of infective endocarditis: The Task Force for the Management of 
Infective Endocarditis of the European Society of Cardiology (ESC). Endorsed by: European Association for Cardio-Thoracic Surgery 
(EACTS), the European Association of Nuclear Medicine (EANM). Eur. Heart J. 36, 3075–3128 (2015). 
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also recommended in the guideline on diagnosis and treatment of bacteremia and endocarditis due to 
S. aureus by the SEIMC74.  

Overall, the efficacy of fosfomycin IV in infective endocarditis is supported by sufficient clinical data. 
Other characteristics of fosfomycin such as its very low plasma protein binding which allows its wide 
distribution to difficult-to-treat infection sites, lack of clinically relevant drug interactions with other 
concomitantly administered antibacterial agents, lack of antagonism with other antibacterial agents, 
and no need for therapeutic drug monitoring levels also support its use for this indication. 

However, as treatment in case of infective endocarditis needs to be prolonged (4 to 6 weeks for IE due 
to MRSA in native valve endocarditis and ≥ 6 weeks in prosthetic valve endocarditis), cautionary 
warnings have been introduced in section 4.4 of the SmPC regarding sodium overload (please see 
discussion on special warnings below).  

In view of the above and considering the acceptable safety profile, the CHMP considered that the 
benefit-risk balance in this indication is positive. 

 

Osteomyelitis 

Osteomyelitis is an infection of the bone or the bone marrow. It often occurs when an infection 
elsewhere in the body (due to injury or surgery) spreads through the blood or from nearby tissue to 
the bones. The long bones of the arms and legs are most commonly involved in children, while the 
feet, spine, and hips are most commonly involved in adults.  

Osteomyelitis is defined as inflammatory changes of bone tissue and accompanying bone destruction. 
Thus, this disease is considered as severe infection requiring early antibiotic therapy.  

Staphylococcus aureus is the most prevalent microorganism involved in osteomyelitis in all age groups. 
Other causative agents are Streptococcus spp., coagulase-negative staphylococci but also Gram-
negative bacteria such as Enterobacteriaceae and Pseudomonas aeruginosa75.  

According to several treatment guidelines16,76 the empirical therapy should include an antibiotic with 
appropriate coverage against methicillin-sensitive S. aureus (MSSA) and against methicillin-resistant S. 
aureus (MRSA) in geographical areas with more than 10%–15% prevalence of this bacterium.  

In the context of systematic reviews, it was concluded that fosfomycin IV was predominantly used in 
complex infections such as bone and joint infections (mostly osteomyelitis) which thus represents a 
main indication for fosfomycin IV77,78. Taking into account further available literature, considerable 
clinical experience for the use of fosfomycin IV in combination regimens for various types of bone 
infections is reported with satisfactory clinical outcomes79,80. Badelon et al.81 reported of successful 
combination therapy of cefotaxim and fosfomycin for the treatment of bone and joint infections in 
children. 

 
74 Gudiol, F. et al. Diagnosis and treatment of bacteremia and endocarditis due to Staphylococcus aureus. A clinical guideline from 
the Spanish Society of Clinical Microbiology and Infectious Diseases (SEIMC). Enferm. Infecc. Microbiol. Clin. 33, 625.e1-625.e23 
(2015). 
75 Gomes, D., Pereira, M. & Bettencourt, A. F. Osteomyelitis: an overview of antimicrobial therapy. Brazilian Journal of 
Pharmaceutical Sciences 49, 13–27 (2013). 
76 Saavedra-Lozano, J. et al. Bone and Joint Infections: The Pediatric Infectious Disease Journal 36, 788–799 (2017). 
77 Grabein, B., Graninger, W., Rodríguez Baño, J., Dinh, A. & Liesenfeld, D. B. Intravenous fosfomycin-back to the future. 
Systematic review and meta-analysis of the clinical literature. Clin. Microbiol. Infect. 23, 363–372 (2017) 
78 Falagas, M. E., Giannopoulou, K. P., Kokolakis, G. N. & Rafailidis, P. I. Fosfomycin: use beyond urinary tract and gastrointestinal 
infections. Clin. Infect. Dis. 46, 1069–1077 (2008) 
79 Zhanel, G. G., Zhanel, M. A. & Karlowsky, J. A. Intravenous Fosfomycin: An Assessment of Its Potential for Use in the Treatment 
of Systemic Infections in Canada. Canadian Journal of Infectious Diseases and Medical Microbiology 2018, 1–13 (2018). 
80 Fernandez-Valencia, J. E., Saban, T., Cañedo, T. & Olay, T. Fosfomycin in Osteomyelitis. Chemotherapy 22, 121–134 (1976). 
81 Badelon, O. et al. [Choice of first-line antibiotic therapy in the treatment of bone and joint infections in children]. Pathol. Biol. 36, 
746–749 (1988). 
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Fosfomycin concentrations indicating good tissue penetration of 117 or 119 µg/mL and 368 or 451 
µg/mL in bone and interstitial space fluids after administration of 5 g or 10 g iv, respectively, were 
reported by Meissner et al.82. Schintler et al.83 also reported of Cmax, Tmax and AUC0–6 values after a 
single dose of approximately 100 mg/kg BW fosfomycin in bone being 96.4 mg/L, 3.9 h and 330.0 mg 
· h/L. Thus, it can be concluded that fosfomycin diffuses well into bone tissue reaching high 
concentrations.  

Some literature data84,85,86 indicate also proven efficacy of fosfomycin IV in case of osteomyelitis when 
used in combination regimen. Besides its good penetration characteristics, fosfomycin shows excellent 
activity against MSSA and MRSA, the main causatives for osteomyelitis.  

Taking into consideration the available clinical data in patients with osteomyelitis and of children with 
bone and joint infections and the outcome of recent referral procedures (vancomycin and quinolone 
referrals) into account, the broader term bone and joint infection should be used.  

In view of the clinical data, pharmacokinetics properties, microbial activity and the acceptable safety 
profile, the CHMP concluded that fosfomycin IV has a positive benefit-risk balance in this indication. 

   

Respiratory tract infections 

According to International guidelines for the management of hospital-acquired pneumonia and 
ventilator-associated pneumonia87 there is general classification of pneumonia into hospital-acquired 
pneumonia (HAP), ventilator-associated pneumonia (VAP), and community acquired pneumonia (CAP) 
representing distinct entities.   

Hospital-acquired pneumonia (HAP) / Ventilator-associated pneumonia (VAP) 

HAP is an infection of the pulmonary parenchyma that develops 48 hours or more after hospital 
admission and that was not incubating at hospital admission. Among nosocomial pneumonias, 
ventilator-associated pneumonia (VAP) develops in intensive care unit (ICU) patients who have been 
mechanically ventilated for at least 48 h.  

HAP/VAP is caused by pathogens that are typically present in hospital settings such as 
Enterobacteriaceae (Escherichia coli, Klebsiella spp., Enterobacter spp.), Haemophilus influenza, 
Pseudomonas aeruginosa, Acinetobacter baumanii, Stenotrophomonas maltophilia, Staphylococcus 
aureus and Streptococcus pneumoniae. 

Antibiotic therapy of HAP/VAP depends on susceptibility towards certain antibiotics and the frequency 
of MDR pathogens in different European countries.  

A broad-spectrum empiric antibiotic therapy targeting Pseudomonas aeruginosa and ESBL-producing 
organisms is recommend in settings with a high prevalence of Acinetobacter spp., in patients with 
suspected early-onset HAP/VAP who are in septic shock, in patients who are in hospitals with a high 

 
82 Meissner, A., Haag, R. & Rahmanzadeh, R. Adjuvant fosfomycin medication in chronic osteomyelitis. Infection 17, 146–151 
(1989). 
83 Schintler, M. V. et al. High fosfomycin concentrations in bone and peripheral soft tissue in diabetic patients presenting with 
bacterial foot infection. Journal of Antimicrobial Chemotherapy 64, 574–578 (2009). 
84 Zhanel, G. G., Zhanel, M. A. & Karlowsky, J. A. Intravenous Fosfomycin: An Assessment of Its Potential for Use in the Treatment 
of Systemic Infections in Canada. Canadian Journal of Infectious Diseases and Medical Microbiology 2018, 1–13 (2018). 
85 Fernandez-Valencia, J. E., Saban, T., Cañedo, T. & Olay, T. Fosfomycin in Osteomyelitis. Chemotherapy 22, 121–134 (1976). 
86 Badelon, O. et al. [Choice of first-line antibiotic therapy in the treatment of bone and joint infections in children]. Pathol. Biol. 36, 
746–749 (1988). 
87 Torres, A. et al. International ERS/ESICM/ESCMID/ALAT guidelines for the management of hospital-acquired pneumonia and 
ventilator-associated pneumonia: Guidelines for the management of hospital-acquired pneumonia (HAP)/ventilator-associated 
pneumonia (VAP) of the European Respiratory Society (ERS), European Society of Intensive Care Medicine (ESICM), European 
Society of Clinical Microbiology and Infectious Diseases (ESCMID) and Asociación Latinoamericana del Tórax (ALAT). European 
Respiratory Journal 50, 1700582 (2017). 
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background rate of resistant pathogens present in local microbiological data and in patients with other 
(non-classic) risk factors for MDR pathogens.  

A review of all the available literature revealed that fosfomycin has been used in clinical settings for 
the treatment of VAP with moderate success88. Nissen et al.89 compared the effectiveness of 
intravenous fosfomycin (4 g every 8 h) versus gentamicin (80 mg every 8 h), both combined with 
ampicillin in critically ill patients with pneumonia. Relatively high clinical success rates were observed 
in both treatment groups.  

With regard to fosfomycin pharmacokinetic profile, it was shown that fosfomycin rapidly penetrates 
into lung tissue with 50% -60% of serum concentrations20,90.  

According to the German guideline on epidemiology, diagnostics and therapy of adult patients with 
nosocomial pneumonia91 fosfomycin could be used in combination with other antibiotics to treat 
infections caused by multi-resistant Enterobacteriaceae.  

The clinical evidence for fosfomycin IV in the treatment of lower respiratory tract infections indicates 
clinical efficacy when fosfomycin is used in combination with other antibiotics in case of HAP/VAP.  

Community-acquired pneumonia (CAP) 

CAP is defined as pneumonia acquired outside a hospital or long-term care facility. CAP is a serious, 
potentially life-threatening disease-causing morbidity and mortality.  

Typical bacterial pathogens that cause CAP include Streptococcus pneumoniae, Haemophilus influenzae 
and Staphylococcus aureus (especially during an influenza outbreak) but also some “atypical” bacteria 
such as Mycoplasma pneumoniae, Chlamydophila pneumoniae, and Legionella spp.. CAP due to 
Enterobactericeae (Escherichia coli, Klebsiella pneumonia and Proteus mirabilis) or Pseudomonas 
aeruginosa is rare. 

Low severity patients without risk factors should receive a monotherapy with a high-dose of 
aminopenicillin as first line therapy or in case of hypersensitivity to penicillin a macrolide or 
doxycycline. For low severity patients with comorbidities (e.g. chronic heart, lung, liver or renal 
disease) a high-dose therapy with an aminopenicillin/betalactamase inhibitor is recommended. In case 
of treatment failure or penicillin allergy, a fluoroquinolone effective against S. pneumonia may be 
given. For CAP with moderate severity a combination therapy with an aminopenicillin/betalacatamase 
inhibitor or a cephalosporin (2nd or 3rd generation) plus a macrolide is recommended. 
Fluoroquinolones active against S. pneumonia are an alternative treatment option. Patients with severe 
CAP without indication for empiric therapy against P. aeruginosa should receive a betalactam plus 
macrolide or alternatively monotherapy with a fluoroquinolone. 

Review of international and national guidelines was performed and were broadly corresponding to each 
other with regards to the key elements. Taken together, these guidelines do not recommend 
fosfomycin for therapy of CAP. 

 
88 Pontikis, K. et al. Outcomes of critically ill intensive care unit patients treated with fosfomycin for infections due to pandrug-
resistant and extensively drug-resistant carbapenemase-producing Gram-negative bacteria. International Journal of Antimicrobial 
Agents 43, 52–59 (2014). 
89 Nissen, L. R., Jacobsen, J., Ravn, T. J., Wahlgreen, C. & Auning-Hansen, H. Fosfomycin-ampicillin versus gentamicin-ampicillin in 
the treatment of critically ill patients with pneumonia. Infection 14, 246–249 (1986). 
90 Sartelli, M. et al. World Society of Emergency Surgery (WSES) guidelines for management of skin and soft tissue infections. World 
J Emerg Surg 9, 57 (2014). 
91 Dalhoff, K. et al. Epidemiologie, Diagnostik und Therapie erwachsener Patienten mit nosokomialer Pneumonie – Update 2017: S3-
Leitlinie der Deutschen Gesellschaft für Anästhesiologie und Intensivmedizin e.V., der Deutschen Gesellschaft für Infektiologie e.V., 
der Deutschen Gesellschaft für Hygiene und Mikrobiologie e.V., der Deutschen Gesellschaft für Pneumologie und Beatmungsmedizin 
e.V., der Paul-Ehrlich Gesellschaft für Chemotherapie e.V, der Deutschen Röntgengesellschaft und der Gesellschaft für Virologie. 
Pneumologie 72, 15–63 (2018) 
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There is no sufficient data for establishing the efficacy of Fosfomycin IV in this indication. The CHMP 
therefore concluded that the benefit-risk balance is negative. 

Conclusion 

Lower respiratory tract infections, especially HAP/VAP, represent life-threatening conditions requiring 
rapid initiation of antimicrobial therapy.  

The clinical evidence for fosfomycin IV in the treatment of lower respiratory tract infections indicates 
clinical efficacy when fosfomycin is used in combination with other antibiotics in case of HAP/VAP.  

Taking the pharmacokinetic profile into account and the microbiological spectrum causing lower 
respiratory tract infections, the use of fosfomycin IV is considered justified for HAP/VAP.  

In contrast, based on available data, fosfomycin IV appears to be non-relevant in the treatment of 
CAP. Of note, this is also reflected in the existing guidelines that overall do not recommend the use of 
fosfomycin in CAP.  

In view of the clinical data, pharmacokinetics properties, microbial activity and the acceptable safety 
profile, the CHMP concluded that fosfomycin IV has a positive benefit-risk balance in this indication. 

The CHMP concluded that the efficacy [precise wording of CAP] was not sufficiently demonstrated. 

Complicated skin and soft tissue infections (cSSTIs) 

cSSTIs encompass a variety of pathological conditions involving the skin and underlying subcutaneous 
tissue, fascia or muscle and range from mild to serious life-threating infections and thus complicating 
the individual prescription of antimicrobials92. Several classifications of cSSTI have been proposed but 
as yet none is universally accepted. In 2013 the FDA introduced the definition of acute bacterial skin 
and skin-structure infection (ABSSSI) to more closely define complicated soft-tissue infection for the 
purpose of registration trials. ABSSSI include cellulitis/erysipelas, wound infections and major 
cutaneous abscesses. Thus, an ABSSSI is defined as a bacterial infection of the skin with a minimum 
lesion size area of approximately 75 cm2 (lesion size measured by the area of redness, edema, or 
induration)30. The indication “Burn infections” is considered a sub-entitiy of cSSTI. Thus, this indication 
is assessed altogether in the context of cSSTI and should not be mentioned as a separate therapeutic 
indication. 

Common bacterial pathogens causing ABSSSI are Streptococcus pyogenes and Staphylococcus aureus, 
including MRSA. Less common causes include other Streptococcus species, Enterococcus faecalis, or 
Gram-negative bacteria. However, ABSSSI can often be polymicrobial, with Gram-negative and 
obligate anaerobic pathogens found together with Gram-positive organisms. 

Treatment decisions for cSSTI/ABSSI depend on numerous factors including the severity and depth of 
infection, comorbidities of the patient (e.g. diabetes) and local resistance data. According to the “PEG 
recommendations for the initial parenteral therapy of bacterial diseases in adults93 ” vancomycin in 
combination with fosfomycin is recommended as second-line treatment for MRSA infections since 
fosfomycin reaches high concentrations in peripheral soft tissue. 

 
92 infections. World J Emerg Surg 9, 57 (2014). Food and Drug Administration. Guidance for Industry Acute Bacterial Skin and Skin 

Structure Infections:  Developing Drugs for Treatment. (2013). 
93 Bodmann, K. F., Grabein, B., Kresken, M. & Derendorf, H. Kalkulierte parenterale Initialtherapie bakterieller Erkrankungen bei 
Erwachsenen – Update 2018. (2019). 
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Additionally, fosfomycin has been reported to distribute well into interstitial fluid of soft tissue, 
achieving high concentrations in target tissues reaching 50%-70% of the levels measured in plasma94 
95. 

Owing to the penetration of fosfomycin into the adipose tissue and skeletal muscle and its spectrum of 
antibacterial activity covering both Gram-positive cocci and Gram-negative bacilli which may be 
involved in skin and soft tissue infections in critically ill patients, fosfomycin is considered adequate for 
the treatment of complicated soft skin and tissue infections. 

In light of the above, the CHMP considered that the efficacy of fosfomycin IV in this indication is 
sufficiently established. Taking also into consideration the acceptable safety profile, the CHMP 
concluded that the benefit-risk balance of fosfomycin IV in this indication is positive. 

Central nervous system (CNS) infections 

Meningitis and encephalitis are different entities of acute CNS infections. While meningitis is more often 
caused by bacteria, encephalitis is typically viral96. However, both diseases often go along with each 
other and are depicted as meningo-encephalitis, a medical condition that simultaneously resembles 
both meningitis and encephalitis.   

The causative pathogens of bacterial meningitis depend on the age of the patient and predisposing 
factors. The most common pathogen in neonatal meningitis are Streptococcus agalactiae and 
Escherichia coli. In children beyond the neonatal age and in adults the leading causative pathogens 
include Neisseria meningitides, Streptococcus pneumoniae, Haemophilus influenzae and Listeria 
monocytogenes. The choice of the antibiotic treatment depends on the age of the patient and the 
regional resistance rate97 98.  

Several studies have been published evaluating fosfomycin´s pharmacological profile. In general, 
fosfomycin is described to cross the brain-blood barrier. Pfausler et al.99 reported of steady state 
concentrations of >16 mg/L in the CSF after administration of 5 g fosfomycin IV 3 times daily. Further, 
fosfomycin´s concentration in the cerebrospinal fluid (CSF) is increased in meningeal inflammation up 
to threefold compared to non-inflamed meninges100,101. Fosfomycin has been reported to show efficacy 
in combination with an aminoglycoside or cefotaxim in the treatment of meningitis due to Gram-
negative bacilli (H. influenza, E. coli), Neisseria meningitidis, S. aureus and pneumococci102,103,104.  

Fosfomycin IV is well suited for the treatment of CNS infections because of a) its effectiveness against 
most of the relevant pathogens, b) it shows synergy with other antibiotics used to treat CNS infections, 
and c) the ability to penetrate across the blood-brain barrier (BBB) in healthy and inflamed meninges. 

 
94 Frossard, M. et al. Distribution and antimicrobial activity of fosfomycin in the interstitial fluid of human soft tissues. Antimicrob. 
Agents Chemother. 44, 2728–2732 (2000). 
95 Legat, F. J. et al. Penetration of Fosfomycin into Inflammatory Lesions in Patients with Cellulitis or Diabetic Foot Syndrome. 
Antimicrobial Agents and Chemotherapy 47, 371–374 (2003). 
96 Parikh, V., Tucci, V. & Galwankar, S. Infections of the nervous system. Int J Crit Illn Inj Sci 2, 82–97 (2012). 
97 van de Beek, D. et al. ESCMID guideline: diagnosis and treatment of acute bacterial meningitis. Clin. Microbiol. Infect. 22 Suppl 3, 
S37-62 (2016). 
98 Pfister H.-W. et al. S2k-Leitlinie Ambulant erworbene bakterielle (eitrige) Meningoenzephalitis im Erwachsenenalter. 2015. 
Deutsche Gesellschaft für Neurologie, Hrsg. Leitlinien für Diagnostik und Therapie in der Neurologie. Online: www.dgn.org/leitlinien 
(abgerufen am 01.03.2019) 
99 Pfausler, B. Concentrations of fosfomycin in the cerebrospinal fluid of neurointensive care patients with ventriculostomy-associated 
ventriculitis. Journal of Antimicrobial Chemotherapy 53, 848–852 (2004). 
100 Drobnic, L., Quiles, M. & Rodríguez, A. A study of the levels of fosfomycin in the cerebrospinal fluid in adult meningitis. 
Chemotherapy 23 Suppl 1, 180–188 (1977). 
101 Kühnen, E., Pfeifer, G. & Frenkel, C. Penetration of fosfomycin into cerebrospinal fluid across non-inflamed and inflamed 
meninges. Infection 15, 422–424 (1987). 
102 Roussos, N., Karageorgopoulos, D. E., Samonis, G. & Falagas, M. E. Clinical significance of the pharmacokinetic and 
pharmacodynamic characteristics of fosfomycin for the treatment of patients with systemic infections. International Journal of 
Antimicrobial Agents 34, 506–515 (2009). 
103 Portier, H. et al. [Treatment with a cefotaxime-fosfomycin combination of staphylococcal or enterobacterial meningitis in adults]. 
Presse Med 16, 2161–2166 (1987). 
104 Sicilia, T., Fadon, A., Rodríguez, A. & Soto, J. Fosfomycin in pneumococcal meningitis. Chemotherapy 23 Suppl 1, 429–440 
(1977). 
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Due to the penetration characteristics, high fosfomycin concentrations above the clinical breakpoints 
for fosfomycin-susceptible species could be achieved at the target sites ensuring reliable eradication of 
bacterial pathogens in bacterial meningitis or brain abscesses. 

Based on available clinical data and owing to the ability of fosfomycin to cross the blood-brain barrier 
and concentrate in the cerebrospinal fluid, particularly in case of meningeal inflammation, and due to 
its antibacterial activity, CHMP considered that the efficacy of Fosfomycin IV in the treatment of 
bacterial meningitis is established. Taking also into consideration the acceptable safety profile, the 
CHMP concluded that the benefit-risk balance of fosfomycin IV in this indication is positive. 

Biliary tract infections 

Biliary tract infections are characterized by acute cholecystitis (acute inflammation of the gall bladder) 
and cholangitis (inflammation or infection of the bile ducts). Although the exact mechanism is unclear, 
it is believed that bacteria gain access to the biliary tree by retrograde ascent from the duodenum or 
from portal venous blood. Biliary tract infection is a common cause of bacteremia and is associated 
with high morbidity and mortality.  

The infections are mostly polymicrobial involving Gram-negative enteric bacteria such as Escherichia 
coli, Enterobacter spp., Klebsiella spp. and Pseudomonas spp.; Gram-positive bacteria such as 
Enterococcus spp., Streptococcus spp. or Staphylococcus spp. are less common. 

Empiric antibiotic therapy is mandatory in all patients with acute biliary infection before the infecting 
isolates are identified. The initial choice of an antibacterial agent should be based on local resistance 
data, severity of disease and patient-specific factors (e.g. prior contact with the health care system).  
Biliary tract infections represent a severe infection.  

Depending on their resistance profile there are only limited treatment options for these pathogens left. 
Submitted references evaluated the concentration of fosfomycin in peritoneal fluid105, bile and abscess 
fluid106.  

Data on penetration of fosfomycin seem to be limited to appendix and gallbladder. After intravenous 
administration, penetration into the peritoneal fluid is limited in patients who undergo automated 
peritoneal dialysis without peritonitis. Penetration into fluid abscesses which are frequent intra-
abdominal infections, is variable due to the morphological characteristics of the abscesses and other 
factors.  

Despite this limited evidence, CHMP considers that the use of fosfomycin in this indication is justified 
based on the antibacterial spectrum of Fosfomycin, pharmacokinetics data and its potential use for the 
treatment of surgically intractable intra-abdominal abscesses. Taking also into consideration the 
acceptable safety profile, the CHMP concluded that the benefit-risk balance of fosfomycin IV in this 
indication is positive. 

 

Bacteremia 

Bloodstream infections (BSI) are a major cause of morbidity and mortality worldwide. These infections 
may arise secondarily to localized infection at a specific body site or may be classified as primary when 
no focus is identified. Severe sepsis, septic shock and multiple organ dysfunction related to BSI 
frequently require admission in ICU. 

 
105 Nakamura T, Hashimoto I, Sawada Y, Mikami J, Bekki E. Clinical studies on fosfomycin sodium following intravenous 
administration (tissue concentration and clinical efficacy). 1985. 
106 Sauermann R, Karch R, Langenberger H, Kettenbach J, Mayer-Helm B, Petsch M, Wagner C, Sautner T, Gattringer R, Karanikas 
G, Joukhadar C. Antibiotic abscess penetration: Fosfomycin levels measured in pus and simulated concentration-time profiles. 2005. 
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Staphylococcus spp., Streptococcus ssp. and Enterococcus spp. are the most common cause of Gram-
positive bacteraemia. Among Gram-negative bacteria Enterobacteriaceae (Escherichia coli, Klebsiella 
spp., Proteus mirabilis) and Pseudomonas aeruginosa are often responsible for bacteremia.  

To demonstrate the clinical efficacy of Fosfomycin IV in this indication, one retrospective study was 
presented107 comparing the efficacy of fosfomycin combinational therapy with other antibiotics for the 
treatment of sepsis caused by carbapenem-resistant K. pneumonia. It was concluded that 
combinational fosfomycin therapy appeared to be associated with improved mortality rate. Another 
study by del Rio et al.10, that was already mentioned in the context of endocarditis, investigated the 
efficacy of fosfomycin IV in combination with imipenem as a rescue therapy in a clinical trial including 
two patients with bacteremia caused by MRSA with negative blood cultures 72 hours after the first 
dose. Coronado et al.108  analyzed the clinical efficacy of fosfomycin IV combinations against a variety 
of gram-positive cocci and concluded that combination therapy of daptomycin plus fosfomycin was 
more effective than vancomycin plus fosfomycin (success rates of 93% vs. 47%, respectively). Besides 
these clinical studies, a case report was found that supports the treatment of bacteremia with 
fosfomycin IV in combination with vancomycin109.  

According to the current guideline of the Surviving Sepsis Campaign treatment of sepsis should begin 
immediately with one or two broad-spectrum antibiotics to cover all likely pathogens110. Empiric 
antimicrobial therapy should be narrowed once pathogen identification and sensitivities are 
established. In this case, fosfomycin is recommend in combination with a cephalosporin against 
MSSA/MRSA, coagulase-negative staphylococci and P. aeruginosa111. 

Considering the severity of bacteremia, taking into account that fosfomycin is active against the 
majority of the clinically relevant pathogens, like S. aureus, E. coli, Klebsiella spp. etc. and taking into 
consideration the fact that it reaches high serum levels; the therapeutic indication bacteremia is 
considered to be justified. 

Taking also into consideration the acceptable safety profile, the CHMP concluded that the benefit-risk 
balance of fosfomycin IV in this indication is positive. 

 

Upper respiratory tract infections and Otitis media 

The upper respiratory tract infections (depicted as oto-, rhino-, laryngological infections in one of the 
reviewed SmPCs) include different disease pattern involving the upper respiratory tract like bacterial 
sinusitis, pharyngitis, laryngitis or Otitis media.  

Acute bacterial sinusitis 

Sinusitis (rhinosinusitis) is an inflammation of the mucous membrane that lines the sinuses.  

The most common bacterial causative agents are Streptococcus pneumoniae, Haemophilus influenzae, 
Staphylococcus aureus, Streptococcus pyogenes and Moraxella catarrhalis. In most cases sinusitis 
resolves without antibiotic treatment.  

 
107 Liao, Y. et al. Retrospective analysis of fosfomycin combinational therapy for sepsis caused by carbapenem-resistant Klebsiella 
pneumoniae. Exp Ther Med 13, 1003–1010 (2017). 
108 Coronado-Álvarez, N. M., Parra, D. & Parra-Ruiz, J. Clinical efficacy of fosfomycin combinations against a variety of gram-positive 
cocci. Enferm. Infecc. Microbiol. Clin. 37, 4–10 (2019). 
109 Linasmita, P. Successful management of methicillin-resistant Staphylococcus aureus bacteremia unresponsive to Vancomycin by 
adding fosfomycin: a case report. J Med Assoc Thai 95, 960–963 (2012). 
110 Levy, M. M., Evans, L. E. & Rhodes, A. The Surviving Sepsis Campaign Bundle: 2018 Update. Crit. Care Med. 46, 997–1000 
(2018). 
111 Bodmann, K. F., Grabein, B., Kresken, M. & Derendorf, H. Kalkulierte parenterale Initialtherapie bakterieller Erkrankungen bei 
Erwachsenen – Update 2018. (2019) 
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If an empiric antibiotic therapy is required, amoxicillin or a cephalosporin (e.g. cefuroxime) is 
recommended as first-line therapy112,113. A combination therapy with amoxillin/clavulanate or a third-
generation cephalosporin plus clindamycin may be used in severe cases or in patients with risk factors. 

Acute Pharyngitis 

Pharyngitis (inflammation of the pharynx) is a common disease of the upper respiratory tract that can 
be caused by a number of different bacteria. The most common cause of pharyngitis is Streptococcus 
pyogenes. Tonsillitis (inflammation of the tonsils) is a subtype of pharyngitis.  

Penicillin IV is recommended as first-line therapy for acute pharyngitis in children and adults. In case 
of penicillin allergy bacterial pharyngitis can be treated with a macrolide, clindamycin or a 
cephalosporin of the first generation (e.g. cefadroxil)114,115. 

Laryngitis 

Laryngitis (inflammation of the larynx) is commonly related to an upper respiratory infection. The most 
common bacteria involved are beta-hemolytic streptococci, Streptococcus pneumoniae, Moraxella 
catarrhalis, Haemophilus influenzae, Staphylococcus aureus and Klebsiella pneumonia.  

The use of antibiotics in acute laryngitis has not been shown to have any significant clinical benefit that 
can justify this use in clinical practice (Cochrane Review 2017). 

Acute Otitis media 

Otitis media is an infection of the middle ear that occurs frequently in children. Commonly identified 
bacteria include Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catharrhalis, 
Staphylococcus aureus and Streptococcus pyogenes. 

Otitis media is in most cases self-limiting and antibiotics should not be routinely prescribed for acute 
Otitis media. Amoxillin is recommend as first-line therapy. In case of penicillin allergy AOM can be 
treated with a macrolide (e.g. clarithromycin) 50,116,117. 

Efficacy of fosfomycin IV in Upper respiratory tract infections and otitis media 

No clinical data have been submitted that sufficiently establish efficacy of fosfomycin IV in indications 
of upper respiratory tract infections. Furthermore, these infections do not account for severe or life-
threatening infections with limited treatment options and are either self-limiting or well treatable with 
other antibiotics as recommended in the respective guidelines. 

Overall, taking the efficacy of IV fosfomycin and the characteristics of the conditions at stake (mild 
and/or self-limiting), the benefit-risk balance in the treatment of oto-, rhino-, laryngological infections 
is considered negative.  

Ophthalmological infections 

Conjunctivitis is an inflammation or infection of the conjunctiva. This condition is usually a self-limiting 
disease within 1 to 2 weeks of presentation118. Bacterial conjunctivitis in children and adults is usually 

 
112 Stuck, B. A. et al. Leitlinie „Rhinosinusitis“ – Langfassung: S2k-Leitlinie der Deutschen Gesellschaft für Allgemeinmedizin und 
Familienmedizin und der Deutschen Gesellschaft für Hals-Nasen-Ohren-Heilkunde, Kopf- und Hals-Chirurgie e. V. HNO 66, 38–74 
(2018). 
113 Rosenfeld, R. M. et al. Clinical Practice Guideline (Update): Adult Sinusitis. Otolaryngology-Head and Neck Surgery 152, S1–S39 
(2015). 
114 NHS Antibiotic Steering Committee. Ear Nose and Throat (ENT) Infections Antibiotic Guidelines. (2018). 
115 Hufnagel, M. S2k-Leitlinie 017/024 Therapie entzündlicher Erkrankungen der Gaumenmandeln – Tonsillitis. (2016). 
116 Thomas, J. P., Berner, R., Zahnert, T. & Dazert, S. Acute Otitis Media. Deutsches Aerzteblatt Online (2014). 
doi:10.3238/arztebl.2014.0151 
117 Deutsche Gesellschaft für Allgemeinmedizin und Familienmedizin. DEGAM-Leitlinie Nr. 7 Ohrenschmerzen S2k-Leitlinie. (2014). 
118 Bremond-Gignac, D., Chiambaretta, F. & Milazzo, S. A European Perspective on Topical Ophthalmic Antibiotics: Current and 
Evolving Options. Ophthalmology and Eye Diseases 3, OED.S4866 (2011). 



 
 
Assessment report   
EMA/229801/2020  Page 23/24 
 

 

caused by Staphylococcus spp., Streptococcus pneumonia, Haemophilus influenza and Moraxella 
catarrhalis while H. influenza and S. pneumoniae are more common in children, whereas S. aureus and 
H. influenza are more common in adults119. Although bacterial conjunctivitis can be a self-limiting 
condition and resolves in most of the cases spontaneously within 7-10 days, the treatment with topical 
antibiotics such as gentamycin, tobramycin or azithromycin may reduce the duration of the disease 
and the disease severity and minimize the transmission, complication and reinfection rate.  

Less frequently, conjunctivitis can be caused by Chlamydia trachomatis and Neisseria gonorrhoeae as 
secondary infection or in newborns after vaginal delivery by infected mothers. These infections should 
be systemically treated e.g. with a macrolide (azithromycin, erythromycin) or in case of gonococcal 
infections with ceftriaxone55,120,121.  

Only poor clinical evidence is available for the use of fosfomycin IV in the context of ophthalmological 
infections. The CHMP did not consider the efficacy sufficiently established in these indications. 

It is noted that fosfomycin IV is not recommended in any guidelines for the treatment of bacterial 
conjunctivitis. 

Ophthalmological infections like bacterial conjunctivitis are usually self-limiting diseases which are 
typically treated with topical antibiotics. Since these infections are considered as minor infections 
treatable with a wide range of topical antibiotics according to existing guidelines, the use of fosfomycin 
IV in these infections is considered inadequate.  

Overall, taking the available data of IV fosfomycin into consideration and the characteristics of the 
conditions at stake (mild and/or self-limiting), the benefit-risk balance in these indications is negative.  

Peri-operative Infections 

The term peri-operative/post-operative infection is considered to be too unspecific and not medically 
justified. Post-operative infections are dependent on the type of surgical intervention, the key 
pathogens of the respective part of the body and can thus be different in characteristics. Dependent on 
the surgical site of intervention a post-operative infection may for example develop into a cSSTI or an 
osteomyelitis or an intra-abdominal infection (like biliary tract infection). Therefore, this indication is 
not medically justified. 

Indications based on fosfomycin´s antibacterial activity and pharmacokinetic properties; Indications 
restricted to severe infections caused by microorganisms defined as susceptible in pharmacodynamics 
and Methicillin-resistant staphylococcal meningitis 

Regarding these indications, the CHMP considered that no clear or concise indications were described, 
which would define the target disease within section 4.1. As such, this was considered a very 
unspecific and inadequate description of the therapeutic indications covering the related organs 
susceptible of infections. The efficacy is not established in this broad therapeutic indication. Also, this 
wording was regarded neither in accordance with SmPC Guideline (Revision 2, 2009) nor the Guideline 
on the evaluation of medicinal products indicated for treatment of bacterial infections 
(CPMP/EWP/558/95 rev 2). 

Severe infections of other organ systems due to fosfomycin-susceptible Gram-negative pathogens (see 
section 5.1) with limited therapeutic options 

 
119 Azari, A. A. & Barney, N. P. Conjunctivitis: A Systematic Review of Diagnosis and Treatment. JAMA 310, 1721 (2013). 
120 Berufsverband der Augenärzte Deutschlands e.V. & Deutsche Ophthalmologische Gesellschaft e.V. Leitlinie Nr. 12 Bakterielle 
Konjunktivitis. (2011). 
121 Zikic, A. et al. Treatment of Neonatal Chlamydial Conjunctivitis: A Systematic Review and Meta-analysis. J Pediatric Infect Dis Soc 
7, e107–e115 (2018). 
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This indication only covers the targeted therapy when susceptibility to fosfomycin has been confirmed 
prior to administration, and restricts its use to infections where the arsenal of eligible antimicrobial 
treatment options is intrinsically limited (e.g. due to reduced pharmacokinetic tissue accessibilities in 
severe infections of the eyes, ENT, prostate or bile duct with or without abscess formation). Although 
this might apply in isolated clinical situations with limited therapeutic options and represent a potential 
clinical need for IV fosfomycin, the CHMP concluded that this indication is too broad and only limited 
clinical data is available. As such, the efficacy for this indication is not established and therefore the 
benefit-risk balance is negative. 

 

2.5.1.2. Posology and method of administration 

Posology 

Considerable variations were found in the posology and method of administration of the different IV 
fosfomycin products.  

In order to provide a recommendation for the posology and method of administration, the dosing 
recommendations for diverse patient populations were evaluated regarding similarities and differences 
in the reviewed SmPCs. Afterwards, the recommendations were reevaluated on the basis of available 
data. After consideration of available evidence, a general conclusion regarding the dosing 
recommendations for several populations in the respective indications was drawn. 

An introductory statement regarding the aspect that the daily dose is determined based on the 
indication, severity and site of infection, susceptibility of the pathogen(s) to fosfomycin and the renal 
function as well as the fact that the dosage for children is determined by age and bodyweight should 
be implemented for all products. 

Adults and adolescents ≥ 12 years of age (> 40 kg BW) 

The recommended standard doses for adults and adolescents varied between 6-16 g while high dose 
regimens ranged between 16-24 g. It should be noted that the high-dose regimens should be used in 
severe infections expected or known to be caused by less susceptible bacteria. Taking into account the 
fact that fosfomycin IV in general should be used for severe infections only, it was discussed whether 
doses of the lower limit from 6 to 8 g might be sufficient to effectively treat diverse infections. Anyhow, 
dosages of the lower limit (6-8 g) are considered insufficient since PK/PD calculations revealed that 
dosages of 12-24 g are required for efficient target attainment (70%-100%). Several aspects including 
the severity of the infection, the causative pathogen(s) and its resistance pattern (linked to 
pharmacodynamic properties of fosfomycin) as well as pharmacokinetic parameters such as 
distribution or tissue penetration have to be considered to select the optimal and thus effective dose. 

It needs to be taken into consideration that when fosfomycin was first approved pharmacokinetic and 
pharmacodynamic principles were largely unknown, and as such were not used to inform the dose-
finding process or recommendations for optimal usage122, meaning that only limited data regarding 
pharmacokinetics or the determination of pharmacodynamics indices (PDI) and continuative analyses 
(PTA, PK/PD analyses etc.) are available. Consequently, the requirements as set out in the Guideline 
on the use of pharmacokinetics and pharmacodynamics in the development of antimicrobial medicinal 
products (EMA/CHMP/594085/2015) were not met. As such, a reevaluation of the appropriate dose and 
duration of administration based on current scientific knowledge was considered essential to ensure 
that the recommendations on posology and administration are based on adequate evidence. 

 
122 Muller, A. E., Theuretzbacher, U. & Mouton, J. W. Use of old antibiotics now and in the future from a 
pharmacokinetic/pharmacodynamic perspective. Clin. Microbiol. Infect. 21, 881–885 (2015). 
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Optimization of the dosing regimen which includes a thorough understanding of the drug 
pharmacokinetics (PK) and pharmacodynamics (PD) was required, although valid studies on PK/PD 
characteristics are limited. Regarding fosfomycin´s PK/PD properties there are ambiguous reports 
revealing that the optimal PK/PD index (PDI) and thus the optimal PK/PD target values best associated 
with microbiological eradication, prevention of resistance, and clinical efficacy are unclear123. 

Taking these uncertainties into account, the initially approved recommended dosages were reviewed in 
reference to the single therapeutic indications approved, since most reviewed SmPCs did not outline 
indication specific dosing recommendations.  

PK/PD modelling results revealed that a daily dosage of 4 g q8h in healthy adults with normal renal 
function would achieve target attainments of 96%, 73% and 50% T>MIC assuming MICs of 8,16 and 
32 mg/L, respectively. Thus, a dosage of 12 g daily would adequately cover pathogens with MICs of up 
to 16 mg/L. For a borderline susceptible pathogen with a MIC of 32 mg/l, only the 8 g/q8h regimen 
results in T>MIC values in the desired range of approximately 70−100%. In summary, according to 
the PK/PD analysis, a dosage of 12-24 g is already required for target attainment (70%-100%) in 
adults with normal renal function depending on the MIC of the causative pathogen.  

According to the Guideline on the use of pharmacokinetics and pharmacodynamics in the development 
of antimicrobial medicinal products initial PK data should be obtained from healthy volunteers in whom 
intensive PK sampling is possible. However, the naïve average data (NAD) and physiologically based 
pharmacokinetic (PBPK) models used for the PK/PD analysis only included limited literature data from 
healthy young male subjects with normal renal function124 since no aggregated PK data from adult 
patients with normal renal function and severe infections are available in the literature. Most of the 
patients included in the NAD model had creatinine clearance values between 40 ml/min and 80 ml/min 
due to advanced age, diabetes or critical illness125,126,127,128,129. In these patients a target attainment of 
74-126% T>MIC (mean values) was achieved with a dosage of 4 g q8h even in pathogens with a 
borderline MIC of 32 mg/L. The approach to use PK data obtained from patients typical of the intended 
target population in terms of site of infection and severity of infection for selection of potentially 
effective dose regimens is line with the Guideline on the use of pharmacokinetics and 
pharmacodynamics in the development of antimicrobial medicinal products.  

From a PK/PD point of view a lower dosing limit of at least 12 g IV fosfomycin/day (4 g q8h) is 
considered appropriate for the treatment of patients with normal renal function and less severe 
infections due to susceptible pathogens with a MIC≤16 mg/L, for patients with mild-to-moderately 
impaired renal function up to MIC ≤ 32mg/L. For bacterial meningitis a lower dosing limit of 16 g IV 
fosfomycin/day is recommended, as it is considered a life-threatening condition with high risk of 
mortality requiring a rapid antibiotic treatment and a full coverage of the PD target.  

It was concluded that a dosing regimen of 12(16)-24 g/day is justified for all proposed indications in 
patients with normal renal function and mild-to-moderate renal impairment, taking into account that 
the individual dose must be selected dependent on the severity and site of infection, clinical situation 

 
123 Neuner, E. A. & Gallagher, J. C. Pharmacodynamic and pharmacokinetic considerations in the treatment of critically Ill patients 
infected with carbapenem-resistant Enterobacteriaceae. Virulence 8, 440–452 (2017). 
124 Frossard, M., et al., Distribution and antimicrobial activity of fosfomycin in the interstitial fluid of human soft tissues. Antimicrob 
Agents Chemother, 2000. 44(10): p. 2728-32. 
125 Pfausler, B., et al., Concentrations of fosfomycin in the cerebrospinal fluid of neurointensive care patients with ventriculostomy-
associated ventriculitis. J Antimicrob Chemother, 2004. 53(5): p. 848-52. 
126 Schintler, M.V., et al., High fosfomycin concentrations in bone and peripheral soft tissue in diabetic patients presenting with 
bacterial foot infection. J Antimicrob Chemother, 2009. 64(3): p. 574-8. 
127 Matzi, V., et al., Extracellular concentrations of fosfomycin in lung tissue of septic patients. J Antimicrob Chemother, 2010. 65(5): 
p. 995-8. 
128 Joukhadar, C., et al., Target site penetration of fosfomycin in critically ill patients. J Antimicrob Chemother, 2003. 51(5): p. 
1247-52. 
129 Legat, F.J., et al., Penetration of fosfomycin into inflammatory lesions in patients with cellulitis or diabetic foot syndrome. 
Antimicrob Agents Chemother, 2003. 47(1): p. 371-4. 
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of the patient (organ function, tolerability, comorbidities) and the susceptibility of the pathogen while 
confirming existing effective dosing regimens. A statement that “The high-dose regimen in 3 divided 
doses should be used in severe infections expected or known to be caused by less susceptible bacteria” 
should be included in the SmPC for all the IV products. 

Duration of treatment 

Treatment durations of fosfomycin IV are heterogeneous depending on the indications. 

Clinical data from reviews and single clinical studies indicate that intravenous fosfomycin is 
administered in average over 6 to 20 days, strongly depending on the indication (Grabein et al. 130). 

Tansarli et al.131 performed a systematic review and meta-analysis in which the clinical outcomes of 
shorter versus longer-course treatment of antibiotic therapy for bacteraemia due to Enterobacteriaceae 
were evaluated. The authors concluded that there was no significant difference between short and 
long-course antibiotic treatments in terms of clinical outcomes. 

According to currently available data, a specific recommendation for all indications for the treatment 
duration does not seem reasonably justified by sufficient evidence. A general recommendation that the 
type and severity of infections as well as the patient´s clinical response should be taken into account 
has been added to section 4.2 of the SmPC for IV formulations. 

Elderly patients 

Most of the SmPCs outlined that the recommended dose for adults should be used in elderly patients.  

However, due to the fact that the natural decrement of glomerular filtration with increasing age may 
lead to elevated fosfomycin serum concentrations if dosage is not adjusted, information that the 
creatinine clearance in elderly patients should be determined to find and use the correct dose in line 
with the dosing recommendations for renal impaired patients should be included in section 4.2 of all IV 
Fosfomycin-containing medicinal products. 

Renal impairment 

Non-renal elimination of intravenous fosfomycin is negligible, with 93% to 99% excreted unchanged in 
the urine. Therefore, impairment of renal function is expected to affect the pharmacokinetics of 
intravenous administered fosfomycin, and consequently to impact on the clinical and microbiological 
efficacy and on the safety profile of fosfomycin. 

The CHMP Guideline on the use of pharmacokinetics and pharmacodynamics in the development of 
antimicrobial medicinal products (EMA/CHMP/594085/2015) clearly states that PK-PD analyses should 
be used to select dose regimens for special populations, including those with renal impairment. The 
guideline further points out that for antibiotics predominantly excreted in urine, simulations should be 
conducted to assess dose adjustments for various degrees of impaired renal function. 

The PK/PD modelling for adults with varying degrees of renal function was done on the basis of the 
NAD model. Analyses revealed that doses between 20% to 70% depending on the degree of renal 
impairment would be appropriate in the respective patient population taking appropriate doses of 
patients with normal renal function into account. Calculating the recommended standard doses for 
patients with normal renal function (between 12-16 g) down and taking the PK/PD modelling into 
account it becomes obvious that the adjusted doses might achieve the PDI target of T>MIC of 70% in 

 
130 Grabein B., Graninger W., Rodríguez Baño J., Dinh A., Liesenfeld DB. Intravenous fosfomycin-back to the future. Systematic 
review and meta-analysis of the clinical literature. Clin Microbiol Infect. 2017 Jun;23(6):363-372. doi: 10.1016/j.cmi.2016.12.005. 
Epub 2016 Dec 9. 
131 Tansarli GS., Andreatos 1., Pliakos EE., Mylonakis E. A Systematic Review and Meta-analysis of Antibiotic Treatment Duration for 
Bacteremia Due to Enterobacteriaceae. Antimicrob Agents Chemother. 2019 Apr 25;63(5). pii: e02495-18. doi: 
10.1128/AAC.02495-18. Print 2019 May. 
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the respective groups. However, as for all dosing recommendations the severity of infection and the 
susceptibility of the causative pathogen must be taken into account to choose the right basic dose from 
which the dose reduction is calculated afterwards. 

Achieving effective drug conditions in a clinically reasonable time is necessary to treat an infection 
adequately and without significant delay. The time to achieve almost steady state conditions (Tss) is a 
function of the elimination rate constant (Tss = ln(1-f)/-kel, where f is the fraction of steady state 
achieved and kel is the elimination rate constant of the drug during the β-phase. Thus, Tss increases 
proportionally with the degree of renal impairment. Consequently, in patients with impaired renal 
function it is advisable to increase the initial dose in order to achieve effective plasma concentrations 
right after the first drug administration. Thus, the initial loading dose should be double as high as the 
regular maintenance dose, if the drug proved safe, is well tolerated and has a wide therapeutic range. 
All this was shown for fosfomycin in healthy volunteers and patients in numerous clinical settings, 
particularly at single doses of 8 g or less. 

For any drug given therapeutically it takes about 4 - 5 drug half-life to achieve steady-state conditions 
(see figure below). Thus, approximately 88% - 94% of the maximum concentration at steady-state will 
be achieved after 3 - 4 half-life. Therefore, by doubling the initial dose (loading dose), it is possible to 
reduce the time to reach steady-state conditions by 1 half-life. As half-life of fosfomycin is significantly 
prolonged in patients with moderate to severe renal impairment, this approach may be useful in the 
treatment of serious bacterial infections, particularly if low maintenance doses are to be used and the 
pathogen MIC is expected to be at the upper end of the susceptibility margin. 

 

 

The fact that it takes approximately 4-5 half-live for any drug to achieve steady-state conditions and 
the aspect that prolonged half-live (as can be found in renal impaired patients) lead to a delayed 
achievement of these steady-state conditions it further clarifies the need in this population to reduce 
the time to achieve steady-state conditions. To do so, a doubling of the initial-dose is justified as it 
would help to achieve effective plasma concentrations right after the first drug administration. Since it 
has already been shown for fosfomycin IV that – particularly at single doses of 8 g or less – this 
approach is safe and well tolerated a statement that the first dose should be increased by 100% 
(loading dose) but must not exceed 8 g has been added to section 4.2 of the SmPC for IV formulations. 

Patients undergoing renal replacement therapy 

Different attempts have already been undertaken to establish dosage recommendations for patients 
undergoing intermittent haemodialysis as published in several studies132,133,134. Fosfomycin is well 

 
132 Bouchet, J.L., et al., Pharmacokinetics of fosfomycin in hemodialyzed patients. Clin Nephrol, 1985. 23(5): p. 218-21. 
133 Dalet, F., G. Bade, and M. Roda, Pharmacokinetics of fosfomycin during hemodialysis. Chemotherapy, 1977. 23 Suppl 1: p. 210-6 
134 Revert, L., et al., Fosfomycin in patients subjected to periodic hemodialysis. Chemotherapy, 1977. 23 Suppl 1: p. 204-9. 
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dialysable during a typical 4-hour haemodialysis session with an elimination half-life of about 2-4 hrs. 
However, fosfomycin is not effectively eliminated in the interdialytic interval (mean elimination half-life 
49 ± 18 hours). Calculations based on PK data in adult males are shown below: 

 

Based on literature and the calculated target attainment above it was concluded that a 2 g dosing 
regimen (q48 h) at the end of each dialysis is adequate since only this regimen results in reliable 
T>MIC values (96%->100%) even for bacteria with higher MICs. Since end-stage renal failure and 
haemodialysis increase the risk of hospital acquired infections with less susceptible bacteria, it is 
considered important to cover the dosing interval reliably.  

Regarding the administration of fosfomycin IV in patients undergoing CVVHF (continuous veno-venous 
hemofiltration) target attainment analyses revealed that a `standard’ dosing regimen of 8g/q12h 
achieves adequate target attainment. This was also true for a dose of 4g/q8h (see below): 

 

Since fosfomycin is effectively cleared from plasma during CVVHF, and elimination characteristics are 
similar to those in healthy adults with normal renal function, it was concluded that no dose adjustment 
in patients undergoing CVVHF is necessary. 

Hepatic impairment 

No scientific data were found regarding any specific dosing recommendations of fosfomycin IV in the 
special population of hepatic impaired patients. Since fosfomycin is not metabolized, does not undergo 
enterohepatic circulation, and is excreted unchanged in urine primarily by glomerular filtration, no 
need of dose of adjustment is required. The current information regarding this patient population is 
considered adequate. 
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Pediatric population 

Premature neonates 

In a study by Molina et al.135 the plasma PK of fosfomycin iv (single bolus dose of 50 mg/kg) was 
evaluated in 6 infants 1-3 days old with an average gestational age of 36.1 (±0.7) weeks and 6 infants 
3-4 weeks old with an average gestational age of 34.5 (±3.3) weeks. The concentration data obtained 
from Molina’s study were fitted into an open two-compartment NAD model. With this model, the 
concentration-time curves for various dosing schedules at steady-state conditions were generated and 
the %T>MIC was calculated for relevant MIC values. 

 

Regimen 

T>MIC 8 mg/l (%) T>MIC 16 mg/l (%) T>MIC 32 mg/l (%) 

Mean 
90% CI 
upper/lower 
limit 

Mean 
90% CI 
upper/lower 
limit 

Mean 
90% CI 
upper/lower 
limit 

50 mg/kg 
q12h 185 163-203 134 111-151 82 59-99 

100 mg/kg 
q12h 237 ND 185 ND 134 ND 

50 mg/kg 
q8h 303 269-329 225 191-251 148 113-174 

Figure 1 – Preterm neonates, chronological age 1−3 days, postmenstrual age 36.6−37.6 weeks 

(model based on measured data from Molina et al.): Mean fosfomycin plasma concentrations and 

90% confidence intervals estimated for selected dosing regimens (as indicated in the graphs) at 

steady-state conditions. Fosfomycin was injected as a bolus dose over 5 min. 

  

From the model it is concluded that a dose of 50 mg/kg BW given twice daily (total daily dose of 100 
mg/kg BW) is sufficient to cover pathogens with MICs of 8-16 mg/L.  

 
135 Molina M.A., Olay T., Quero J. Pharmacodynamic Data on Fosfomycin in Underweight Infants during the Neonatal Period. 
Chemotherapy 1977; 23:217–222 (DOI:10.1159/000222051) 
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Neonates 

Estimated fosfomycin concentrations for different dosing schemes were provided as outlined in figure 
2. 

 

Regimen 

T>MIC 8 mg/l (%) T>MIC 16 mg/l (%) T>MIC 32 mg/l (%) 

Mean 
90% CI 
upper/lower 
limit 

Mean 
90% CI 
upper/lower 
limit 

Mean 
90% CI 
upper/lower 
limit 

50 mg/kg 
q12h 146 ND 104 ND 62 ND 

100 mg/kg 
q12h 189 138-216 146 96-174 104 53-132 

50 mg/kg 
q8h 237 ND 174 ND 110 ND 

70 mg/kg 
q8h 268 191-309 205 128-246 142 65-183 

100 mg/kg 
q8h 300 224-341 237 161-278 174 98-215 

25 mg/kg 
q6h 253 ND 169 ND 83 ND 

50 mg/kg 
q6h 337 235-392 253 151-308 169 67-223 
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Figure 2 - Neonates, chronological age of 3−5 weeks, postmenstrual age 35.9−42.9 weeks (model 

based on measured data from Molina et al.): Mean fosfomycin plasma concentrations and 90% 

confidence intervals estimated for selected dosing regimens (as indicated in the graphs) at steady-

state conditions. Fosfomycin was injected as a bolus dose over 5 min. 

 

Both the regimens of 70 mg/kg q8h and of 50 mg/kg q6h (total daily doses of 210 mg and 200 mg, 
respectively) achieve sufficient target attainment 142% and 169% T>MIC in pathogens with MICs of 
up to 32 mg/L. From a PK/PD perspective an administration divided into either three or four doses can 
be considered for neonates to achieve a total daily dose of 200 mg/kg BW.  

According to Traunmüller et al. intravenous dosage regimen of 50–100 mg/kg fosfomycin every 8 
hours or 50–70 mg/kg every 6 hours achieve plasma T>MIC values between 70% and 100% for MICs 
of up to 64 mg/L with peak concentrations of less than 300 mg/L in this study group136.  

The assessment of the dosing recommendations for neonates has been performed on the basis of the 
presented PK/PD modelling. Furthermore, the publication by Traunmüller et al. was also taken into 
account. Of note, the PK data of the population being the basis of the PK/PD calculations are extremely 
limited. Taking the totality of the data into account and considering that PK data on fosfomycin IV 
gathered from the paediatric population are still limited and based on a small number of patients the 
CHMP considers the currently proposed and most frequently utilized, in clinical practice, dosing 
regimen of 200 mg/kg BW divided in 3 doses still the most adequate for neonates. 

In this context, it should be noted that the naïve average data (NAD) model as well as the 
physiologically based pharmacokinetic (PBPK) model used for modelling and simulation either in adults 
or children exhibit some limitations. These models are considered acceptable by the CHMP. However, if 
additional PK data become available – and this is to be expected for PK data in neonates for Q3/2019 
(GARDP project) – the MAHs should use additional data to optimise the models. One possibility would 
be the usage of a more informative approach such as non-linear mixed effects modelling techniques. 
This technique allows the estimation of population means (medians) for PK and PK/PD parameters and 
quantification of inter-individual variability as well as residual (unknown) variability. Furthermore, a 
possible influence of covariates, for instance age, sex, disease or genetic polymorphism, could be 
investigated. Compared to this, a substantial disadvantage of the NAD approach is, that after 
averaging the data, individual information disappears, and variability and their sources are 
confounded. The usage of a PBPK model in order to guide dose selection in children may also be 
possible in line with the Guideline on the reporting of physiologically based pharmacokinetic (PBPK) 
modelling and simulation (EMA/CHMP/458101/2016). 

As soon as more clinical PK data are available (GARDP cooperation project) a recalculation of the 
PK/PD analyses should be performed under consideration of optimized PK modelling approaches. 

Infants 1-12 months 

Currently no plasma concentrations for fosfomycin IV are available in the medical literature for infants 
between 1 and 12 months of age. As GFR in children at 44 weeks of postmenstrual age rapidly reaches 
and even exceeds the corresponding values in adults, a daily dose of 300 mg/kg may be appropriate 
for this population137. This is in line with current dosing recommendations and due to the lack of 
clinical data taking the medical need of fosfomycin IV for this population into account considered 
acceptable. However, PK/PD analyses should be recalculated as soon as new PK data become available. 

 
136 Traunmuller, F., et al., A reappraisal of current dosing strategies for intravenous fosfomycin in children and neonates. Clin 
Pharmacokinet, 2011. 50(8): p. 493-503. 
137 Traunmuller, F., et al., A reappraisal of current dosing strategies for intravenous fosfomycin in children and neonates. Clin 
Pharmacokinet, 2011. 50(8): p. 493-503. 
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Infants and children aged 1 ≤12 years 

MIC distribution data for relevant pathogens, safety data from literature/clinical studies as well as from 
the EudraVigilance database were presented and discussed.  

Fosfomycin MIC50/90 values of relevant pathogens, e.g., methicillin sensitive S. aureus, methicillin 
resistant S. aureus, S. epidermidis or Enterobacteriaceae including ESBL or carbapenemase producers, 
are mostly well below the existing clinical breakpoint of 32 mg/l for Staphylococcus spp. and 
Enterobacteriaceae. In addition, other pathogens like Enterococcus faecalis, that is considered an 
important difficult-to-treat pathogen in clinical practice, or streptococci have MIC50/90 values beneath or 
around the threshold of 32 mg/l. 

Pathogens with borderline MIC values of 32 mg/l are “worst-case pathogens” that are not the rule in 
daily practice. Thus, dosage recommendations for children take into account both, infections due to 
“borderline pathogens” for which the upper end of the dosing range is advised as well as infections due 
to more susceptible pathogens with MIC values of ≤16 mg/l for which standard doses would be 
sufficient as there are several clinically relevant species with MIC50 values of <8 mg/l, e.g., E. coli incl. 
ESBL, S. aureus incl. MRSA or Citrobacter spp. 

In summary, 32 mg/L of clinically relevant pathogens are not common and dosage recommendations 
should take into account infections due to pathogens with MIC values of ≤16 mg/L as well in order to 
avoid unnecessary high concentrations. 

Taking the microbiological data provided into account, PK/PD modelling results confirmed that a 
regimen of 70 mg/kg q8h (210 mg/kg BW/day), corresponding to the lower dosing limit of 200 
mg/kg/day in children, would achieve a desired PD target attainment of 70% T>MIC in pathogens with 
a MIC ≤8 mg/l (figure 3). For less susceptible pathogens with higher MIC values (16/32 mg/l) higher 
dosing regimen of up to 400 mg/kg/day are recommended. Taken together, the proposed dosing range 
of 200-400 mg/kg/day for children aged 1-12 years covers the whole range of susceptibility. 
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Figure 3 – Paediatric patients aged 3.5 – 7.9 years (model based on measured data from Iwai et al.138): 
Mean fosfomycin plasma concentrations and 90% confidence intervals estimated for relevant dosing 
regimens (as indicated in the graphs) at steady-state conditions. 

 

In summary, taking the PK/PD modelling results into account, both infections due pathogens with 
higher MIC values (>16 mg/L) as well as infections with more susceptible pathogens (≤ 16 mg/L) are 
covered with the current dosing recommendation of 200-400 mg/kg BW/day. 

Children with renal impairment  

As measured plasma concentration data for renally impaired children are not available, the NAD 
approach could not be employed for PK-PD simulations for these populations. Thus, solely the PBPK-
model was used to simulate the fosfomycin plasma concentrations for virtual populations of infants and 
schoolchildren with renal impairment. 

Since no clinical data in this patient population are currently available a simple approach to include 
dosing recommendations based on a PBOK model was considered insufficient by CHMP. Thus, no 
dosing recommendations can be made for children with renal impairment based on the available 
evidence.  

2.5.2. Fosfomycin trometamol granules for oral solution 

2.5.2.1. Therapeutic indications 

There were significant differences between the product information of fosfomycin trometamol 
containing medicines across the European Union (EU) Member States (MS). The SmPCs included at 
least one (or a variation) of the indications below. 

As the wording in section 4.1 for the individual indications authorised in the EU varied between 
countries, the indications were classified into main indications in accordance with the EAU Guideline for 

 
138 Iwai, N., et al., [A study of the absorption and excretion of fosfomycin sodium in children]. Jpn J Antibiot, 1991. 44(3): p. 345-56 
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Urological Infections, 2018. In all SmPCs the advice for consideration of official guidance on the 
appropriate use of antibacterial agents was provided. 

Uncomplicated cystitis  

Uncomplicated cystitis is defined as acute, sporadic or recurrent cystitis limited to non-pregnant, 
premenopausal women with no known relevant anatomical and functional abnormalities within the 
urinary tract or comorbidities. The diagnosis of uncomplicated cystitis is usually made based on a 
focused history of lower urinary tract symptoms (dysuria, frequency and urgency). Uncomplicated 
cystitis is generally recognised as a non-severe infection associated with moderate spontaneous cure 
rates (30-50%).  

The most common causative pathogens of uncomplicated UTIs is E. coli (75-95%), followed by 
Staphylococcus saprophyticus, Klebsiella pneumoniae and P. mirabilis139. 

The short treatment with a single dose is associated with high compliance and the safety profile is 
favourable. Because both Gram-negative and Gram-positive bacteria require N-acetylmuramic acid for 
cell wall synthesis, fosfomycin is as a broad-spectrum antibiotic with activity against a wide range of 
bacteria, including Escherichia coli, Proteus mirabilis, Klebsiella pneumonia, which are the most 
common causative pathogens of uncomplicated UTIs. Due to the unique mechanism of action of 
fosfomycin the risk of cross-resistances can be regarded as relatively low. The susceptibility of E. coli 
to fosfomycin trometamol is largely constant and high compared to other common antibiotics for UTIs 
despite the strong increase in the use of oral fosfomycin over the last 10 years.  

A meta-analysis performed by Falagas et al.140 in 2010 pooled data from 27 relevant clinical trials. 
There was no significant difference of clinical success between fosfomycin and other antibiotics 
treatment groups in trials in non-pregnant women. Fosfomycin also had a comparable safety profile. 
Based on this meta-analysis and all available scientific evidence, it can be concluded that the efficacy 
of fosfomycin in single dose has been demonstrated for the treatment of uncomplicated urinary tract 
infections in non-pregnant women.  

Regarding the use of fosfomycin in the treatment of uncomplicated cystitis in female adolescents aged 
12 and older since there are no data available from clinical studies that have investigated the efficacy 
and safety of orally administered fosfomycin in adolescents, it is considered appropriate to evaluate if 
extrapolation of the existing data on adult women to adolescents is possible. Extrapolation should be 
assessed in accordance with the “ICH E11(R1) guideline on clinical investigation of medicinal products 
in the pediatric population”. The guideline explicitly mentions the use of extrapolation in paediatric 
drug development: “Paediatric extrapolation” is defined as an approach to providing evidence in 
support of effective and safe use of drugs in the paediatric population when it can be assumed that the 
course of the disease and the expected response to a medicinal product would be sufficiently similar in 
the paediatric and reference (adult or other paediatric) population.” The guideline refers further to 
several factors that support the assumptions of similarity of disease and similarity of response to 
therapy between the paediatric (including adolescents) and the reference populations, including 
disease pathogenesis, criteria for disease diagnosis and classification, measures of disease progression. 

According to the EAU Guideline “Urinary tract infections in children”, published by Stein et al.141 in 
2015, most UTIs in children are caused by E. coli (only in the first year Klebsiella pneumoniae, 
Enterobacter spp., Enterococcus spp., and Pseudomonas are more frequent than later in life). 

 
139 European Association of Urology. EAU Guidelines - Urological Infections. (2018) 
140 Falagas, M. E. et al. Fosfomycin versus other antibiotics for the treatment of cystitis: a meta-analysis of randomized controlled 
trials. Journal of Antimicrobial Chemotherapy 65, 1862–1877 (2010).  
141 Stein, G. E. Comparison of single-dose fosfomycin and a 7-day course of nitrofurantoin in female patients with uncomplicated 
urinary tract infection. Clin Ther 21, 1864–1872 (1999).  
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Therefore, the pathogen spectrum for cystitis in female adolescents and women is regarded as 
identical. Consequently, it can be reasonably assumed that the existing clinical and microbiological 
cure rates obtained in non-pregnant, premenopausal women can be extrapolated to female 
adolescents. 

Although, there is no data available on the pharmacokinetics of orally administered fosfomycin in 
adolescents, oral administered fosfomycin is excreted non-metabolized in the urine through glomerular 
filtration, and as such no differences in pharmacokinetics between adolescents and adults after oral 
administration are expected. 

Overall, it is reasonable to extrapolate existing data for oral administered fosfomycin trometamol for 
the treatment of uncomplicated cystitis non-pregnant, premenopausal women to female adolescents.  

CHMP concluded that there is sufficient evidence to establish efficacy for the indication of acute 
treatment of uncomplicated cystitis in women and female adolescents. 

In view of the above and considering the acceptable safety profile, the CHMP considered that the 
benefit-risk balance in this indication is positive. 

Of note, in some MSs a restriction of the indication to women and adolescents weighing more than 50 
kg only had been implemented. A lower age limit of 12 years is applied regarding the treatment of 
acute, uncomplicated cystitis in women and female adolescents. The normal weight for girls 12 years 
and older is about 50 kg142. Due to the age restriction implemented it can be assumed that only a few 
patients with a body weight below 50 kg will be treated with fosfomycin. Even if fosfomycin would be 
administered to a rather underweight girl with about 40 kg, the assumed linear kinetics of fosfomycin 
would suggest an approximately 20 % higher exposure. The SmPC describes a variability in absolute 
bioavailability of 33-53 %. Therefore, it can be assumed that inter-individual variability in exposure is 
high so that a 20% increase in exposure is virtually negligible. According to the available clinical data, 
orally administered fosfomycin is well tolerated and has a favourable safety profile. Taken together, it 
can be assumed that increased exposure to fosfomycin in the target population (>= 12 years old) does 
not pose a safety risk. In terms of efficacy, higher exposures are not considered to be a concern. 

In conclusion, based on the data available, it is justified not to specify a lower weight limit of 50 kg in 
the produc information for orally administered fosfomycin.  

Perioperative antibiotic prophylaxis for transrectal prostate biopsy (TRPB) in adult man 

A variety of infectious complications may occur following TRPB, ranging from asymptomatic bacteriuria 
or UTI to prostatitis, sometimes with contingent bacteraemia and sepsis. Antimicrobial prophylaxis is 
recommended for patients undergoing TRPB, as it significantly reduces the incidence of these 
complications. 

All available publications of clinical studies in different urological manoeuvres where fosfomycin was 
used were submitted and reviewed. In several studies fosfomycin trometamol demonstrated to be 
efficacious with a two-dose regimen in preventing infectious complications after these procedures. 
Three independently conducted meta-analyses were also reviewed which compared the efficacy of 
Fosfomycin trometamol with that of fluoroquinolones when used prophylactically for TRPB. All 
concluded that patients who received FT were less likely to develop infections. 

 

 
142 Robert Koch-Institut (RKI). Beiträge zur Gesundheitsberichterstattung des Bundes - Referenzperzentile für anthropometrische 
Maßzahlen und Blutdruck aus der Studie 
zur Gesundheit von Kindern und Jugendlichen in Deutschland (KiGGS) 2. erweiterte Auflage 2013. 
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Given the benefits of using chemoprophylaxis in urologic manoeuvres, the available clinical data, the 
prostatic penetration of fosfomycin, and a low prevalence of resistance in E. coli (most predominant 
causative pathogen of post-TRPB infections), fosfomycin is considered a valuable therapeutic option in 
perioperative antibiotic prophylaxis for transrectal prostate biopsy, especially in light of growing 
resistance to other agents. 

The CHMP concluded that there is insufficient evidence to establish the efficacy and safety of 
Fosfomycin in the broad indication “Periprocedural prophylaxis of urinary infections before surgical and 
transurethral diagnostic procedures” (please see below discussion on indications with negative benefit-
risk balance for fosfomycin trometamol). 

However, regarding the narrowed indication ‘Perioperative antibiotic prophylaxis for transrectal 
prostate biopsy in adult men’, CHMP considered that there is enough evidence to support a positive 
benefit-risk balance in this indication.  

Acute uncomplicated urinary tract infections in children 

Urinary tract infection is one of the most common pediatric infections. As for the adults, UTIs in 
children are classified as complicated or uncomplicated. Uncomplicated cystitis is limited to the lower 
urinary tract and typically occurs in children older than two years with no underlying medical problems 
or anatomic or physiologic abnormalities. It is usually caused by pathogens that are susceptible to 
commonly used antimicrobial agents. The prevalence of acute infectious cystitis in children is difficult 
to determine because most epidemiologic studies include children with both lower and upper urinary 
tract infections.  

There is currently no available robust data supporting the efficacy and safety of 2 g oral fosfomycin in 
children 6 years of age and older for the treatment of uncomplicated cystitis. All publications and 
studies submitted have not been conducted according to current scientific knowledge, with at least an 
acceptable methodological study quality and with inclusion of a sufficient number of paediatric 
patients. A literature research also did not provide additional relevant data for the use of oral 
fosfomycin in children with uncomplicated cystitis. 

Paediatric extrapolation as described in the “ICH E11(R1) guideline on clinical investigation of 
medicinal products in the paediatric population” from the existing data on adult women to children is 
considered to not be appropriate. UTIs in children and adults are not fully similar in their clinical course 
as - contrast to UTIs in female adolescents and women - lower UTIs in children are more often passed 
into upper UTIs than in adults. Also, the diagnostic criteria between children and adults associated with 
the diagnosis of UTI are different according to the relevant guidance documents. In addition, there is a 
crucial difference in the duration of treatment. While a single dose of oral fosfomycin is currently 
indicated for women and adolescents with uncomplicated cystitis, the recommended duration of 
antibiotic treatment for children is a multiple dose regimen. The recommended therapy duration in 
children is usually 3 (-5) days. Shorter therapy intervals are associated with a higher risk of recurrence 
in childhood. Overall, the assumptions of similarity of disease and similarity of response to therapy 
between the children and adult women cannot be supported. Therefore, extrapolation of available data 
from women to children with respect to uncomplicated cystitis is not appropriate.  

Also it should be noted that there are no available data on pharmacokinetics and PK/PD simulations of 
fosfomycin 2 g in children so no robust conclusions regarding an effective oral fosfomycin dose for the 
treatment of uncomplicated cystitis in children are possible. 

The CHMP also took note of the European or national treatment guidelines that do not recommend the 
use of fosfomycin for the treatment of uncomplicated cystitis in children. 
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In summary, the CHMP concluded that the efficacy for the indication acute uncomplicated urinary tract 
infection in children is not established and therefore that the benefit risk balance is negative. 

Asymptomatic bacteriuria 

Asymptomatic bacteriuria (ABU) occurs in estimated 1-5% of healthy pre-menopausal females and in 
4-19% in otherwise healthy elderly females and men. The spectrum of bacteria in ABU is similar to 
species found in uncomplicated or complicated UTIs, depending on the presence of risk factors. 
Asymptomatic bacteriuria in an individual without urinary tract symptoms is defined by a mid-stream 
sample of urine showing bacterial growth ≥ 105 cfu/mL in two consecutive samples in women and in 
one single sample in men.  

No data are available from published, controlled or uncontrolled clinical studies or from published 
reviews investigating oral fosfomycin treatment in female patients with asymptomatic bacteriuria. The 
efficacy of oral fosfomycin in the treatment of asymptomatic bacteriuria is not demonstrated. 

It is also noted by CHMP that according to the current therapy recommendation of the EAU, antibiotic 
treatment of asymptomatic bacteriuria is not beneficial in pre-and postmenopausal women without risk 
factors, in men and in elderly patients. 

Overall, taking the available data of Fosfomycin trometamol into consideration the benefit-risk balance 
in this indication is negative. 

Bacteriuria and cystitis in pregnancy 

Asymptomatic bacteriuria in pregnancy can promote development of pyelonephritis. Furthermore, 
infection may favour premature uterine contraction which can lead to preterm delivery. According to 
treatment guidelines antibiotic treatment of bacteriuria in pregnancy is recommended to prevent 
infections. 

Several studies have been conducted that included pregnant women in the study population. However, 
the overall study population was broad and the evidence in the sub-population of pregnant women is 
too limited to draw conclusion on the efficacy in this indication. 

The CHMP took note also of the recommendations in the European Association of Urology guideline on 
urological infections143 to screen and treat pregnant women for bacteriuria based on assumed 
beneficial maternal and foetal effects. However, it is emphasised that most available studies are old 
(60s to 80s) and have low methodological quality. A newer study of higher methodological quality puts 
into question the beneficial effects of antibiotic treatment is this indication. Furthermore, diagnostic 
and treatment protocols and accessibility to medical services has dramatically changed since then. The 
quality of evidence for this recommendation is low. The CHMP considered that the data are too limited 
to establish the efficacy in indication bacteriuria in pregnancy. 

The causing pathogens of UTIs in pregnancy are in general the same as those of acute uncomplicated 
UTI in non-pregnant women (E. coli causes 80–90% of UTIs in pregnancy; other pathogens: P. 
mirabilis, K. pneumoniae, S. saprophyticus, Enterococcus spp.). In addition, group B β-haemolytic 
streptococci are also potential urinary tract pathogens in pregnancy. 

According to the EAU guideline on urological infections75, cystitis in pregnancy is regarded as 
complicated UTI. There is an increased risk of pyelonephritis and premature uterine contractions which 
can cause complications of pregnancy. 

Only few data (from the German Institute for Clinical Teratology and Drug Risk Assessment in 
Pregnancy in Berlin) on the safety of fosfomycin treatment during 1st trimester of pregnancy (n=152) 

 
143 EAU Guidelines. Edn. presented at the EAU Annual Congress Copenhagen 2018. ISBN 978-94-92671-01-1. 
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are available. The evidence from clinical studies with regard to administration of oral fosfomycin in 
pregnant women with cystitis is currently too limited to establish efficacy. Overall, taking the available 
data of Fosfomycin trometamol into consideration the benefit-risk balance in these indications is 
negative. 

This is supported by the IDWP which is of the opinion that there are currently no sufficient data in 
pregnant women available to support efficacy for the indications asymptomatic bacteriuria and cystitis 
in pregnancy. A single dose treatment in pregnant woman would not be in line with guideline 
recommendations. The optimal dosage and duration of treatment has so far not been sufficiently 
investigated. 

Available information should be reflected in section 4.6 of the SmPC. 

Postoperative urinary infections 

The use of fosfomycin trometamol for the resolution of UTIs in kidney transplant recipients (KTR) was 
reviewed. An overview was provided of 5 clinical efficacy studies using fosfomycin trometamol for 
treating postoperative UTIs in kidney transplant recipients published in 2013 and 2018. All studies 
evaluated retrospectively clinical and microbiologic features of multiple dose therapy of fosfomycin 
trometamol in KTR. In two publications no information was given on the dosage used, the other three 
studies reported a dose of 3 g and treatment duration of 3 to 6 months.  

No other relevant information could be found in the scientific literature regarding the use of fosfomycin 
in postoperative infections. The publications discussed are all retrospective reviews of uncontrolled 
clinical trials or observational or cohort studies. They do not provide any evidence to justify the use of 
fosfomycin in postoperative urinary infections. The efficacy for this indication is not established and 
therefore the benefit-risk balance in this indication is negative. 

Urethritis 

Urethritis is an inflammation of the urethra that presents usually with lower urinary tract symptoms 
(LUTS).  

Causative pathogens include Neisseria gonorrhoeae (NG), Chlamydia trachomatis (CT), Mycoplasma 
genitalium (MG), Trichomonas vaginalis (TV), and Ureaplasma urealyticum (UU). In a study of 367 
patients with NGU, isolated causative pathogens were: CT in 22.3%, MG in 12.5%, TV in 2.5%, and UU 
in 24.0%, with multiple pathogens detected in 9.5% and no aetiology in 29.2%. 

The suggested regimens for antimicrobial therapy for urethritis depend on the causative pathogen and 
propose doxycycline, azithromycin or metronidazole for NGUs. 

The pathogen spectrum of non-gonococcal urethritis (NGU) is not sensitive to Fosfomycin. 

After the review of all available data, the efficacy of fosfomycin is not established in this indication 
established and therefore the benefit-risk balance in this indication is negative.  

Prophylaxis of urinary tract infections in diagnostic and surgical transurethral procedures (broad 
indication) 

Healthcare-associated urinary tract infections (HAUTIs) are the most frequent healthcare associated 
infections (HCAIs). Antimicrobial prophylaxis is the periprocedural systemic administration of an 
antimicrobial agent intended to reduce the risk of postprocedural local and systemic infections that 
result from urological diagnostic and therapeutic procedures. The risk of post-interventional HAUTIs 
depends on the physical status of the patient, the endogenous and exogenous bacterial colonization 
and the type of intervention. The potential benefit of antimicrobial prophylaxis is determined by patient 
factors, procedure factors, and the potential morbidity of infection.  
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A meta-analysis published by Wagenlehner et al144 looked into the use of fosfomycin in perioperative 
prophylaxis. The meta-analysis includes studies published between 1988 and 2012. It was considered 
by CHMP that the studies evaluated in the meta-analysis by Wagenlehner et al. do not provide 
sufficient evidence for the broad indication Peri-Procedural Antibiotic Prophylaxis for oral fosfomycin. 
Five of the studies included in the meta-analysis had an open label design. Of the remaining four RCTs, 
two investigated the prophylactic effect of fosfomycin administration prior to transurethral resection of 
the prostate (TURP) and cystoscopy, respectively. In the study by Jimenez et al.145 the results between 
the treatment groups (fosfomycin or placebo) were not statistically significant. In the study by Bär et 
al., an unusual fosfomycin two-fold dose regimen was investigated (3 g per on the evening before and 
after TURP) that does not correspond to the regimen recommended in most submitted SmPCs for the 
peri-procedural antibiotic prophylaxis with fosfomycin (i.e. 3 g of fosfomycin 3 h before and 24 h after 
the intervention). In addition, the sample size of 61 patients is too low to draw meaningful conclusions. 
In the study of Nicoletti et al., the prophylactic administration of fosfomycin in different doses was 
investigated prior to cystoscopy in 174 patients. A significant bacteriuria of 25.4 % was described for 
the placebo group and in 3.5 – 5.2 % in the two fosfomycin groups. In view of the significant 
bacteriuria of 25.4 % reported in the placebo group, the results of this study should be interpreted 
with caution.  

In conclusion, various studies (both prospective and retrospective) were submitted to support the use 
of oral fosfomycin for periprocedural prophylaxis. However, the studies have limitations and there is 
not enough evidence overall to establish efficacy of oral fosfomycin in this clinical setting. Moreover, 
the indication periprocedural prophylaxis is considered to be medically too broad and not appropriately 
defined. As such, the benefit-risk balance in this indication is negative. 

Acute bacterial urethrovesical syndrome 

No relevant data or clinical study is available to establish the efficacy of oral fosfomycin in this 
indication and therefore the CHMP concluded that the benefit-risk balance in this indication is negative.  

Recurrent UTI’s 

No PK/PD data that would support a dosing scheme were identified. The urine levels of fosfomycin are 
not maintained throughout 10 days dosing period and there is high risk of development of resistance 
over the treatment duration of 6-12 months. The clinical studies identified had serious methodological 
limitations (open label studies, retrospective studies and/or no control group) and could not be 
considered relevant to support the indication.  

In conclusion the long-term use (6-12 months) of oral fosfomycin in prevention of recurrent lower 
urinary tract infections is not supported by relevant evidence of efficacy and therefore the benefit-risk 
balance is negative. 

2.5.2.2. Posology and method of administration 

Posology  
 
Acute uncomplicated UTIs in women and adolescents 
 

 
144 Wagenlehner FM, Thomas PM, Naber KG. 2014. Fosfomycin trometamol (3,000 mg) in perioperative antibiotic prophylaxis of 
healthcareassociated infections after endourological interventions: a narrative review. Urol Int 92:125–130. 
145 Jiménez-Pacheco, A., Claret, P. L., Luque, A. L., Lahoz-García, C. & Polo, M. Á. A. ENSAYO CLÍNICO ALEATORIZADO SOBRE 
PROFILAXIS ANTIBIÓTICA EN LA URETROCISTOSCOPIA FLEXIBLE.  
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Zhanel et al.146 summarized the pharmacokinetic properties of fosfomycin trometamol following 
administration of a single fasting 3 g oral dose in the following overview:  
 

 
 
Fosfomycin binds to plasma proteins at negligible levels. Fosfomycin is not metabolized but rather is 
excreted unchanged mainly in the urine by glomerular filtration and less in faeces. Following oral 
administration, the mean total body clearance (CLTB) and mean renal clearance (CLR) of fosfomycin 
were 16.9 (± 3.5) L/hr and 6.3 (± 1.7) L/hr, respectively.  
 
The vast majority of data regarding the PK of fosfomycin were generated in the 1970s and 1980s, prior 
to advanced sampling and bioanalytical techniques and the recognized need to supplement 
microbiological assays with glucose-6-phosphate. As an example, the pharmacokinetics of fosfomycin 
trometamol assessed by Bergan T et al (1993)147 commonly referenced in many papers used a 
microbiologic assay. 
 
Wenzler E et al (2018)148 assessed the pharmacokinetics (PK), safety, and tolerability of two repeated 
dosing regimens of oral fosfomycin tromethamine in 18 healthy adult subjects (male and female 
patients). Subjects received 3 g every other day (QOD) for 3 doses and then every day (QD) for 7 
doses, or vice versa, in a phase I, randomized, open-label, two-period crossover study. Table below 
shows mean (SD) urine concentrations of fosfomycin on study days 1, 3, 5, and 7 following both 
regimens. 
 

 
As it can be seen the mean (SD) pre-dose urine concentrations on day 3 was 45.2 (84.2) µg/ml, which 
is close to the EUCAST clinical breakpoint for susceptible E. coli isolates (≤ 32 µg/ml). Considering that 
according to EUCAST the clinical MIC breakpoints for fosfomycin and E-coli for susceptibility is ≤ 32 

 
146 Zhanel, G. G., Walkty, A. J. & Karlowsky, J. A. Fosfomycin: A First-Line Oral Therapy for Acute Uncomplicated Cystitis. Canadian 
Journal of Infectious Diseases and Medical Microbiology 2016, 1–10 (2016). 
147 Bergan T., Thorsteinsson S.B., Albini E. Pharmacokinetic Profile of Fosfomycin Trometamol. Chemotherapy 1993;39:297–301. 
https://doi.org/10.1159/000239140 
148 Wenzler E, Bleasdale SC, Sikka M, Bunnell KL, Finnemeyer M, Rosenkranz SL, Danziger LH, Rodvold KA, for the Antibacterial 
Resistance Leadership Group. 2018. Phase I study to evaluate the pharmacokinetics, safety, and tolerability of two dosing regimens 
of oral fosfomycin tromethamine in healthy adult participants. Antimicrob Agents Chemother 62:e00464-18. 
https://doi.org/10.1128/AAC .00464-18 
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mg/l, a single dose of 3 grams seems acceptable for the treatment of more susceptible organisms in 
urine. 
 
A large number of publications of clinical trials indicates that the currently approved single oral dose of 
3 g fosfomycin reach efficacious concentrations in the urine for 1–3 days and is effective for the 
treatment of uncomplicated cystitis in women based on public microbiological and clinical evidence. 
The reported urine as well as bladder tissue concentrations retained for 1 to 2 days is considered 
sufficient to eliminate the majority of common uropathogens responsible for uncomplicated cystitis in 
premenopausal women.  
 
The totality of the available microbiological and clinical evidence-based data from RCTs and meta-
analysis currently indicates that a single 3 g dose of fosfomycin is for the time being still the most 
adequate dose to treat acute uncomplicated UTIs in women and adolescents. 
 

Perioperative antibiotic prophylaxis for transrectal prostate biopsy (TRPB) 
 

The proposed dosing scheme with first dose administered 3 hours prior start of the procedure is well 
justified. However, the administration of the second dose 24 hours after the procedure was not 
thoroughly investigated in the submitted PK studies. Moreover, none of the submitted studies 
compared efficacy of one dose fosfomycin regimen with two doses regimen. 

The main source of evidence comes from retrospective observational study Cai (2016). Although the 
design of the study represents its main limitation, the study was performed in Italian urological 
institutions and overall 632 patients included into the study were treated with two doses of fosfomycin. 
Since also patients with high risk for infectious complications were included into the study, the 
prolonged antibiotic prophylaxis seems to be justified. 

According to the current guidelines on urological infections, the length of antibiotic prophylaxis should 
be reduced to a minimum. However, a prolonged prophylaxis is generally recommended in patients at 
high risk for infectious complications.  

The two-dosing scheme, i.e. 3g sachet 3h prior to the procedure and one 3g sachet 24h after the 
procedure, as per the current approved dosage regimen remains acceptable. However, further 
evidence comparing the administration of one dose of fosfomycin regimen vs two doses regimen is 
required to confirm the current regimen.  

In conclusion, the benefit-risk balance of the indication ‘Perioperative antibiotic prophylaxis for 
transrectal prostate biopsy’ is considered positive subject to the submission of further data to better 
characterise the suitability of the dosing scheme, specifically a phase I study in healthy volunteers 
including pharmacokinetic -pharmacodynamic analyses (please refer to section 6 below). These 
pharmacokinetic -pharmacodynamic analyses should be conducted considering the “Guideline on the 
use of pharmacokinetics and pharmacodynamics in the development of antimicrobial medicinal 
products” (EMA/CHMP/594085/2015). 

 
Method of administration 
In all EU MSs it was already recommended taking the fosfomycin trometamol on an empty stomach. In 
most Member States the administration time before and/or after the meal was specified. The 
recommendation to administer the oral fosfomycin containing product after emptying the bladder was 
also included in most countries. CHMP concluded that this information is relevant and should be added 
to section 4.2 of the SmPC. 



 
 
Assessment report   
EMA/229801/2020  Page 42/43 
 

 

 

2.5.3. Fosfomycin calcium for oral administration 

Fosfomycin calcium is approved for the treatment of urinary tract infections, uncomplicated 
gastrointestinal infections and dermatological infections. 
 
For the indications uncomplicated gastrointestinal infections and dermatological infections, no clinical 
data of CaFO are available that have investigated the efficacy and safety and an appropriate dose 
regimen. Since fosfomycin trometamol is not approved for these indications, extrapolation of data of 
fosfomycin trometamol to fosfomycin calcium is not feasible. 

Regarding the indication urinary tract infections limited data on the efficacy and safety of fosfomycin 
calcium are available. The results of two publications in which fosfomycin calcium was investigated for 
the treatment of uncomplicated cystitis were discussed.  
 
In the study by Mayama et al.149 only side effects reports were collected; data on efficacy were not 
investigated. 
 
In the study of Matsumoto et al.150, 39 Japanese patients with acute uncomplicated cystitis were 
treated with fosfomycin calcium administered at 3 g/day (the dose was chosen based on the approved 
posology for Fosfomycin trometamol) to evaluate its clinical usefulness. According to the results, the 
efficacy of fosfomycin calcium was comparable to the therapeutic results reported from other countries. 
It was also concluded that 1 g of fosfomycin calcium administered at a time, three times daily for 2 
days, provides comparable efficacy to a single-dose treatment of 3 g fosfomycin tromethamine.  
 
A summary of the study results can be found below: 
 

Table xxx - Clinical and microbiological outcomes of fosfomycin calcium by patients’ demographic and 

other background factors (Adapted from Matsumoto T et al.) 

 

 

This study had some methodological limitations including the open label study design and the small 
number of patients.  

In contrast to indications uncomplicated gastrointestinal infections and dermatological infections, there 
are sufficient data on efficacy and safety for fosfomycin trometamol available for indication uUTI, to 
support a positive benefit-risk ratio. However, it is questionable to what extent the data on the safety 
and efficacy of fosfomycin trometamol can be extrapolated to CaFo - particularly considering the 
different pharmacokinetics of the two formulations.  

 
149 Mayama T, Yokota M, Shimatani I, Ohyagi H. Analysis of oral fosfomycin calcium (Fosmicin) side-effects after marketing. Int J 
Clin Pharmacol Ther Toxicol. 1993 Feb;31(2):77-82. 
150 Matsumoto T, Muratani T, Nakahama C, Tomono K. Clinical effects of 2 days of treatment by fosfomycin calcium for acute 
uncomplicated cystitis in women. J Infect Chemother. 2011 Feb;17(1):80-6. doi: 10.1007/s10156-010-0092-2. Epub 2010 Aug 7. 
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Therefore, in order to further characterise the efficacy of Fosfomycin calcium in the treatment of 
uncomplicated urinary tract infections in women the MAH(s) should conduct and submit the results of a 
pivotal efficacy study. In addition, a PK-study and PopPK- and PK-PD analyses should be submitted to 
justify an appropriate dosage regimen (please refer to section 6 below). 

 

2.5.4. Fosfomycin for intramuscular administration 

The very limited available evidence151,152 on the efficacy of Fosfomycin was reviewed.  

CHMP considered that due to the limitations of the available data it is not possible to establish the 
efficacy of intramuscular Fosfomycin. 

 

2.6.  Data on safety 

2.6.1. Powder for solution for infusion (IV formulations) 

2.6.1.1. Contraindications 

The only contraindication already listed in the SmPCs was Hypersensitivity to the active substance or 
to any of the excipients listed in section 6.1.  

CHMP considered that no further data is available which indicate a need for additional 
contraindications. 

2.6.1.2. Special warnings and precautions for use  

This section was reviewed taking into consideration the already existing information in the different 
SmPCs, the outcome of previous regulatory procedures including PSUSA (PSUSA/00010336/201607) 
and PSUR (FR/H/PSUR/0061/001) and a consultation with the EMA Infectious diseases working party. 
CHMP identified the following warnings to be included in section 4.4 of the SmPC: 

Risk of selecting for resistance and the need for combination therapy 

A recent meta-analysis153 estimated that the risk of selecting resistant mutants during fosfomycin 
monotherapy in various types of infections (urinary, respiratory, bacteremia, central nervous system 
and bone) with the involvement of various microorganisms was 3.4% (CI 95% 1.8%- 5.1%). The 
individual studies of fosfomycin in monotherapy (almost all of them published before 1990) reported 
different levels of emergence of resistance ranging from single isolates to 17.9%. Resistant mutants 
were obtained at a higher rate in Klebsiella spp., Proteus spp., Enterobacter spp. and P. aeruginosa, 
the latter of which can reach 20%. Additionally, a fitness cost associated with fosfomycin resistance in 
isolates of fosfomycin-resistant P. aeruginosa has not been demonstrated, which could reinforce the 
need for combined therapy in infections caused by this pathogen. These combinations would reduce 
the selection window in which resistant mutants could be selected. A warning has been included in 
section 4.4 of the SmPC accordingly and in line with IDWP consultation. 

Limitations of the clinical data 

The clinical data to support the use of intravenous fosfomycin for treatment of some of the listed 
indications is limited by a lack of adequate randomised controlled trials. Furthermore, various dose 

 
151 Rodríguez A, Gallego A, Olay T, Mata JM. Bacteriological evaluation of fosfomycin in clinical studies. Chemotherapy. 1977;23 
Suppl 1:247-58. 
152 Gallardo A, Sáez JM, Enriquez G, Cobacho AR, Torronteras R, Recordan C, Del Moral A, Arroyo A, Curiel AG. Surgical suppurating 
infections and surgical abdominal infections treated with fosfomycin. Chemotherapy. 1977;23 Suppl 1:392-8. 
153 Grabein, B., et al., Intravenous fosfomycin-back to the future. Systematic review and meta-analysis of the clinical literature. Clin 
Microbiol Infect, 2017. 23(6): p. 363-372. 
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regimens have been used and no single intravenous dose regimen has been strongly supported by 
clinical trial data. It is recommended that fosfomycin is selected to treat the listed indications only 
when it is considered inappropriate to use antibacterial agents that are commonly recommended for 
their initial treatment. 

Hypersensitivity reactions 

A warning on hypersensitivity reactions was already included in some SmPCs for nationally authorised 
intravenous formulations in the EU. It is considered that this is a relevant warning and should be 
included in the SmPC of all IV fosfomycin products. 

Clostridioides difficile-associated diarrhea 

A warning on antibiotic-associated diarrhea was already included in some SmPCs for nationally 
authorised intravenous formulations in the EU. It is considered that this is a relevant warning and as 
such should be included in the SmPC of all IV fosfomycin products. 

Clostridium difficile has been re-classified and the organism officially renamed as Clostridioides 
difficile154. 

Sodium and potassium levels and risk of sodium overload 

Several studies155,156,157 show that sodium overload has been associated to death in a patient with liver 
cirrhosis and to treatment interruptions due to heart failure. Minor side effects like phlebitis or minor 
hypernatremia in nine patients were reported for the trial of daptomycin plus fosfomycin vs. 
daptomycin alone158. The abstract by Pujol et al which refers to the same trial describes that there 
were five discontinuations due to adverse events in the combination arm, including two for heart 
failure, two for respiratory insufficiency, and one for GI bleeding. Combination therapy, as compared 
with daptomycin monotherapy, was associated with a higher rate of adverse events due to study 
medication leading to treatment failure and discontinuation of therapy: 6/74 (8.1%) vs 3/81 (3.7%). 

Treatment duration is provided by del Río et al and Miró J et al (2012)159 for 16 and 3 patients 
respectively with IE. Treatment duration with intravenous fosfomycin in del Río et al ranged between 4 
to 75 days while in Miró et al it was 6 weeks in two patients and 8 weeks in the remaining one. 

Overall, the treatment with fosfomycin at a dose of 2 grams every 6 hours is described as relatively 
well tolerated in all of the studies above but it must be acknowledged that the quality of the safety 
reporting is poor, the extent of exposure to intravenous fosfomycin not always provided, and the 
number of patients small. The dose of 2 grams every 6 hours which has been used in the studies 
above mentioned in patients with bacteraemia/infective endorcarditis is precisely intended to minimize 
sodium overload which may be of particular concern in these subjects as well as in patients with 
cardiac insufficiency, renal failure, or liver cirrhosis. 

However, it would appear that the pattern of adverse events observed after short-term treatment does 
not differ from the pattern after more prolonged treatment as in the case of infective endocarditis. The 
cumulative risk of heart failure, hypertension etc. is what may be different. In addition, sodium 

 
154 Lawson, Paul A.; Citron, Diane M.; Tyrrell, Kerin L.; Finegold, Sydney M. (2016). Reclassification of Clostridium difficile as 
Clostridioides difficile (Hall and O'Toole 1935) Prévot 1938, Anaerobe 40: 95–99 
155 Pericàs JM et al. Efficacy and safety of fosfomycin plus imipenem versus vancomycin for complicated bacteraemia and 
endocarditis due to methicillin-resistant Staphylococcus aureus: a randomized clinical trial. Clin Microbiol Infect. 2018 
Jun;24(6):673-676 
156 del Río A et al. Efficacy and safety of fosfomycin plus imipenem as rescue therapy for complicated bacteremia and endocarditis 
due to methicillin-resistant Staphylococcus aureus: a multicenter clinical trial. Clin Infect Dis. 2014;59(8):1105-12 
157 Pujol M et al. 2018 ID Week abstract LB3 
158 Coronado-Alvarez, N.M., D. Parra, and J. Parra-Ruiz, Clinical efficacy of fosfomycin combinations against a variety of gram-
positive cocci. Enferm Infecc Microbiol Clin, 2019. 37(1): p. 4-10. 
159 Miro, J.M., et al., High-dose daptomycin plus fosfomycin is safe and effective in treating methicillin-susceptible and 
methicillin-resistant Staphylococcus aureus endocarditis. Antimicrob Agents Chemother, 2012. 56(8): p. 4511-5. 
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overload and/or electrolyte imbalances (hypernatremia and/or hypokalemia) should be monitored 
during treatment.  

A warning must be included in section 4.4 of the SmPC accordingly in line with the IDWP consultation 
regarding the risk of hypernatremia and the need to monitor sodium and potassium levels.  

Hematological reactions (including agranulocytosis) 

Agranulocytosis is a serious and potentially life-threatening ADR for which an early diagnosis is of 
importance, advice should be given to the physician within section 4.4 to monitor leukocyte counts 
appropriately. A warning has been included in section 4.4 of the SmPC accordingly. 

Renal impairment 

In patients with impaired renal function, adjust the dose according to the grade of renal insufficiency 
(see section 4.2).  

2.6.1.3. Interactions 

Since numerous cases of increased oral anticoagulant activity have been reported in patients receiving 
antibiotic therapy, a statement on INR imbalances was considered adequate and included in section 
4.5 of the SmPC of the intravenous formulation to be in line with the SmPC of the oral formulation (see 
also below). 

2.6.1.4. Fertility, pregnancy and lactation 

Pregnancy 

No data are available on fosfomycin exposed pregnancies following repeated intravenous 
administration of high doses in humans. 

Regarding fertility data in animals, one MAH had performed in 1976 some non-clinical reproductive 
toxicological studies in rats by intra-peritoneal or oral route up to 1000 or 1500 mg/kg/day. These 
studies concluded to an absence of effect on fertility in male and female rats (“Expertise 
pharmacologique et toxicologique - M.Brunaud 15.09.1976”). The general toxicological studies confirm 
the absence of effect on reproductive organs in rats, rabbits, dogs and non-human primates. 

Also, a review of the pharmacovigilance reference textbooks was performed. The following reference 
textbooks were reviewed: Martindale, Micromedex, Meyler’s and Brigg’s. No information was 
mentioned in Martindale and Meyler’s. In Micromedex it is mentioned that fosfomycin crosses the 
placenta barrier. 

According to Appendix I of the QRD template the following formulation should be used in section 4.6 f 
the SmPC, if there are no data available from the use in pregnant women, but animal studies do not 
indicate direct or indirect harmful effects with respects to reproductive toxicity: 

‘There are no data from the use of fosfomycin in pregnant women. Animal studies did not indicate 
direct or indirect harmful effects with respect to reproductive toxicity (see section 5.3).’ 

CHMP also concluded that the use of intravenous fosfomycin during pregnancy could still be considered 
adequate taking into account the severity of the infection which should be treated and no data showing 
a specific risk for pregnant woman or foetus. 

Breast-feeding 
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Only very limited information is available about fosfomycin use during breast-feeding. Only 2 
publications160,161 from 1974 and 1977 bring data on low levels of fosfomycin in colostrum and milk of 
2 women after the dose 1 to 2 grams given by injection (slightly higher levels in colostrum). 

No ADRs were detected in breastfed infants after maternal intake of fosfomycin according to published 
literature and information submitted from the MAHs. 

The safety profile of fosfomycin does not reveal any specific concern about possible risks for breastfed 
infants. As with any other antibiotic a potential risk of changes in infant bowel flora should be taken 
into consideration.  

Due to lack of data the use of fosfomycin during breast-feeding is not recommended. Section 4.6 
should be updated accordingly. 

Fertility 

A literature search was performed including hand search of animal study reports conducted during the 
pre-clinical development of Fosfomycin. Clinical data on human fertility are not available. 

In an unpublished study with rodents (Wistar rats) performed within the pre-clinical development of IV 
fosfomycin in 1976, 80 male and 98 female Wistar rats were used to investigate the mating behaviour 
during fosfomycin treatment of fosfomycin calcium orally in doses of 0 mg/kg, 140 mg/kg, 700 mg/kg 
or 1400 mg/kg. After 20 days of gestation female rats were euthanised and the uterus incl. foetus 
examined. It was found that female rats that received the high dose regimen (1400 mg/kg) were less 
often copulated than animals from the control group (52% vs 84%). No anatomical abnormalities of 
the male rats, e.g. reduced performance/motility of the spermatozoa were reported. Another study 
performed within the preclinical development of fosfomycin concluded that oral administration of 
fosfomycin calcium to 40 male Charles River rats for 70 days at doses of 30, 60, and 120 mg/kg twice 
daily did not have an adverse effect upon their subsequent mating performance, and the females 
mated to them satisfactorily. Further two published fertility studies in Wistar rats were also discussed. 
Here no effects on mating performance up to 1400-1500 mg/kg/d of fosfomycin natrium (i.p.) and 
calcium (p.o.) after repeated dosing for 60-63 days (males) and 14 days (females), respectively was 
observed. 

Based on fertility animal data and in accordance with the guideline o summary of product 
characterisitcs, CHMP recommended the following wording for section 4.6 Fertility of the SmPC: 

“No data in humans are available. In male and female rats oral administration of fosfomycin up to 
1000 mg/kg/day did not impair fertility (see section 5.3).” 

 

2.6.1.5. Effects on ability to drive and use machines 

No specific studies have been performed. 

However, it should be mentioned in the SmPC that patients should be informed that confusion and 
asthenia have been reported with the use of fosfomycin.  

Confusion might be secondary to hypernatremia which is a known ADR for fosfomycin.  

No association could be established between visual impairment and the use of Fosfomycin. 

The section 4.7 of the SmPC should be updated accordingly. 

 
160 Gallego A, Rodriguez A, Mata A. Fosfomycin: pharmacological studies. Drugs Today (Barc).1974; 10 (Suppl):161-8. 
161 Kirby WMM. Pharmacokinetics of fosfomycin. Chemotherapy. 1977;23 (Suppl 1):141-51 



 
 
Assessment report   
EMA/229801/2020  Page 47/48 
 

 

2.6.1.6. Undesirable effects 

Summary of safety profile 

The summary of safety profile included in section 4.8 of the SmPC was amended in order to be aligned 
with the tabulated list of adverse reactions. 

Tabulated list of adverse reactions 

During the procedure, the MAHs were requested to provide a scientifically sound rationale in order to 
justify the adverse drug reactions listed as undesirable effects and their respective frequencies. 

The submitted SmPCs contained the following information concerning the undesirable effects section: 

Hematological effects 

• Cases of transient neutropenia or agranulocytosis have been reported. 

Skin effects 

• Skin reactions such as urticaria, rash with erythema, and exceptionally bullous rash have been 
reported. 

Metabolic disorders 

• The high sodium content of fosfomycin may result in water-electrolyte disorders manifesting as 
oedema or impaired alertness. 

Hypersensitivity reactions 

• No cross allergy has been reported with other antibiotics. 

Other reviewed SmPCs for nationally authorised intravenous formulations in the EU contained the 
following approved undesirable effects in section 4.8 of the SmPC: 

System Organ Class Frequency Category Adverse Drug Reactions 

Blood and lymphatic system 
disorders 

Rare Aplastic anemia, eosinophilia 

Frequency not known Agranulocytosis, granulocytopenia, 
leucopenia, pancytopenia, neutropenia 

Immune system disorders Very rare Anaphylactic shock 

Metabolism and nutrition 
disorders 

Common Hypernatremia and/or hypokalaemia 

Uncommon Decreased appetite, edema 

Psychiatric disorders Frequency not known Confusion 

Nervous system disorders Uncommon Dysgeusia, headache 

Eye disorders Very rare Visual impairment 

Ear and labyrinth disorders Uncommon Vertigo 

Cardiac disorders Frequency not known Tachycardia 

Respiratory, thoracic and 
mediastinal disorders 

Uncommon Dyspnoea 

Frequency not known Asthmatic attack 
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Gastrointestinal disorders Common Retching, stomach ache 

Uncommon Nausea, vomiting, diarrhea 

Frequency not known Pseudomembranous colitis 

Hepatobiliary disorders Uncommon Blood alkaline phosphatase, aspartate 
aminotransferase and alanine 
aminotransferase increased (transient) 

Very rare Fatty liver (completely reversible after 
discontinuation of fosfomycin) 

Frequency not known Hepatitis, cholestatic hepatitis, icterus, 
gamma-GT increased 

Skin and subcutaneous tissue 
disorders 

Common Erythematous eruption 

Uncommon Rash 

Frequency not known Angioedema, facial edema, pruritus, 
urticaria 

General disorders and 
administration site conditions 

Common Injection site phlebitis 

Uncommon Fatigue 

 

Taking into consideration that the adverse drug reactions listed in the different SmPCs varied between 
medicinal products, CHMP also considered the adverse reactions from the approved Core Safety Profile 
(CSP) from the work-sharing procedure FR/H/PSUR/0061/001 which included the following: 

Blood and lymphatic system disorders 

Unknown frequency: cases of neutropenia or transient agranulocytosis. 

Immune system disorders 

Unknown frequency: anaphylactic reactions including anaphylactic shock, hypersensitivity (see section 
4.4). 

Gastrointestinal disorders 

Unknown frequency: antibiotic-associated colitis (see section 4.4). 

Hepatobiliary disorders 

Unknown frequency: Transaminases increased (ALAT, ASAT), gamma-GT increased. 

Skin and subcutaneous tissue disorders 

Common: erythematous eruption  

Unknown frequency: skin reactions such as pruritus, urticaria, bullous eruptions, and angioedema have 
been reported.  

Metabolism and nutrition disorders 

Common: the high sodium content of fosfomycin may cause fluid and electrolyte disorders leading to 
edema or disturbances of alertness. 
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Investigations 

Common: hypernatremia, hypokalemia (see section 4.4) 

Taking into consideration that the adverse drug reactions (ADR) listed in the different SmPCs varied 
between medicinal products, CHMP identified and assessed the discrepancies between the adverse 
reactions described in the different SmPCs and also the additional ADRs from the CSP from the 
worksharing procedure FR/H/PSUR/0061/001. The discussion on the different undesirable effects and 
ADRs is described below as appropriate. An review of all the evidence from various sources for the 
ADRs in question was performed. 

Hepatitis 

Two published cases of hepatitis have been retrieved and also 5 cases of hepatitis in which fosfomycin 
was considered to be the primary suspect were identified in FAERS (Iarikov et al.). Taking into account 
the published cases and increase in transaminases which is considered to be related to fosfomycin, 
CHMP concluded that hepatitis should be listed in all SmPCs. 

Blood alkaline phosphatase increased 

In a clinical overview of fosfomycin and hepatic disorders, evidence was provided to support a causal 
association between use of Fosfomycin and increase in blood alkaline phosphatase.  

This ADR was already included in the SmPC of some fosfomycin products based on the evidence of 
scientific literature. Therefore, an inclusion of the PT “Blood alkaline phosphatase increased” as an ADR 
in the product information is considered by CHMP to be scientifically warranted. The product 
information of the medicinal products containing intravenously administered fosfomycin should 
therefore be amended accordingly. 

Thrombocytopenia 

Two cases of thrombocytopenia have been identified in MAH´s database and further 16 cases in the 
Eudravigilance database. 19 cases were identified from the FAERs database in the publication by 
Iarikov et al. and four cases in the publication by Grabein et al.162. Sufficient evidence has been 
provided in order to justify the inclusion of this ADR in the SmPC.  

Neutropenia, leukopenia, granulocytopenia 

The ADR “neutropenia” was included in the SmPC during a decentralised procedure based on the 
observation of this ADR in countries of the EU and also based on published scientific literature articles. 
Furthermore, the ADRs “leukopenia” and “granulocytopenia” were included in the SmPC in 2007 during 
a national procedure after safety data of the WHO´s ADR database concerning fosfomycin had been 
reviewed.   

After review of the available evidence, the CHMP considered that the ADRs ”leukopenia” and 
“neutropenia” should be included within the SmPC of intravenously administered fosfomycin whilst 
“granulocytopenia” should be removed. 

Asthmatic attack 

An analysis in the EVDAS tool shows that asthma is not a signal of disproportionate reporting (ROR 
0.23). Only 1 case of asthma after intravenous fosfomycin treatment was detected in the 
Eudravigilance database. No cases of asthmatic attack were reported to the MAH or have been 

 
162 B. Grabein, W. Graninger, J. Rodríguez Bano, A. Dinh, D.B. Liesenfeld. Intravenous fosfomycindback to the future. Systematic 
review and meta-analysis of the clinical literature. Clinical Microbiology and Infection 23 (2017) 363e372. DOI: 
https://doi.org/10.1016/j.cmi.2016.12.005 
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identified in the recently published safety reviews of fosfomycin and only one case of doubtful causality 
was detected in EudraVigilance. Thus the evidence to support including this ADR into the SmPC is 
considered as inconclusive. The ADR asthmatic attack should be deleted from the relevant SmPCs. 

Tachycardia 

An analysis in the EVDAS tool shows that tachycardia is not a signal of disproportionate reporting (ROR 
0.71). Only 1 case of tachycardia after intravenous fosfomycin treatment was detected in the 
Eudravigilance database. No cases of tachycardia were reported to the MAH and only one case was 
detected in EudraVigilance in which the causal relationship for fosfomycin was not assessable. In the 
systematic review of Grabein et al. [181], 3 cases of tachycardia were identified. A FAERS analysis and 
literature review did not result in any cases of tachycardia [Iarikov et al., 214]. Thus the evidence to 
support including this ADR into the SmPC is inconclusive. The ADR tachycardia should be deleted from 
the relevant SmPCs. 

Hepatic Steatosis (fatty liver) 

An analysis in the EVDAS tool shows that hepatic steatosis is not a signal of disproportionate reporting 
(ROR 0.33). Only 1 case of hepatic steatosis after intravenous fosfomycin treatment was detected in 
the Eudravigilance database. No cases of hepatic steatosis were reported to Infectopharm or have 
been identified in the recently published safety reviews of fosfomycin and only one case involving a 
multi-drug scenario was detected in EudraVigilance in which the causal relationship was assessed as 
probable for the co-suspect drug, atorvastatin. The medical literature suggests that mild liver 
involvement with increases of alkaline phosphatase, ALAT and ASAT has been noticed infrequently in 
clinical trials. However, no imbalance between fosfomycin- and comparator treated patients in the 
comparative trials with respect to hepatic injury was found [Iarikov et al., 214]. There has been one 
published report of repeated fatty liver associated with fosfomycin, which has been discussed at the 
beginning of the response to this question, where the underlying disease (cystic fibrosis) might be a 
contributive factor or alternative cause [Durupt et al., 516]. Thus, the evidence to support including 
this ADR into the SmPC is too limited. The ADR fatty liver should be deleted from the relevant SmPCs. 

Cholestatic hepatitis 

An analysis in the EVDAS tool shows that cholestatic hepatitis is not a signal of disproportionate 
reporting (ROR 0.68). No cases of hepatitis cholestatic were reported to MAH or have been detected in 
the recently published safety reviews and only one case with un-assessable causality has been 
detected in EudraVigilance. As such, the evidence supporting the inclusion of this ADR is too limited 
and it should be deleted from the relevant SmPCs. 

Bullous eruptions 

No scientific evidence could currently be found that would support the inclusion of this ADR in the PI. 
Consequently, this ADR should be deleted from the relevant SmPCs. 

Aplastic anaemia 

Two reports of aplastic anaemia have been identified. One poorly documented case from a MAH´s 
database and one case in the literature publication by Iarikov et al.163 using the FAERS database. The 
case mentioned in the publication concerns oral fosfomycin and is confounded by co-medication with 
itraconazole and ciprofloxacin. No further evidence is available to support the inclusion of aplastic 
anaemia in the SmPC, therefore aplastic anaemia should be deleted from the SmPC. 

 
163 Dmitri Iarikov, Ronald Wassel, John Farley, Sumathi Nambiar. Adverse Events Associated with Fosfomycin Use: Review of the 
Literature and Analyses of the FDA Adverse Event Reporting System Database. Infect Dis Ther (2015) 4:433–458 
DOI 10.1007/s40121-015-0092-8. 
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Confusional state 

Two cases of confusional state have been identified in the Eudravigilance database. One case is 
confounded by multidrug scenario and flecainide overdose. In the second case, confusion might be a 
consequence of dehydration and ionic disbalance (hypernatremia) in the patient. There is no additional 
available evidence that fosfomycin has a direct effect on the central nervous system, as such this ADR 
should be deleted from the SmPC. 

However, the description of the ADR hypernatremia was amended to reflect the association between a 
rise in serum sodium concentration and a state of confusion. 

Dyspnoea 

Five cases of dyspnoea have been identified in the Eudravigilance database and two further cases in 
MAH´s database. All of the cases are confounded by underlying condition of the patient and/or by 
concomitant medication. 12 cases have also been identified in the FAERs database by the publication 
by Iarikov et al., however no details are known for these cases. In view of the lack of data to establish 
causal association with Fosfomycin IV, dyspnoea should be deleted from the SmPC. 

Eosinophilia 

Five cases of eosinophilia from the Eudravigilance database were presented however no conclusions 
can be made based on these cases. The cases are confounded by multidrug scenario, in two cases 
eosinophilia was detected following discontinuation of fosfomycin and in one case AGEP or DRESS is 
suspected. No details are available for cases presented in the published reviews and the cases from the 
publication by Iarikov were not included in the analysis where fosfomycin was considered to be the 
primary suspect. In view of the lack of data to establish causal association with Fosfomycin IV, 
eosinophilia should be deleted from the SmPC. 

Icterus/jaundice 

In recently published safety reviews of fosfomycin no cases of icterus (or PT jaundice) after fosfomycin 
treatment was identified, and these terms were also not reported as treatment-emergent AEs in the 
Zeus study. No case was reported to the MAHs, and only a limited number of cases have been 
retrieved in EudraVigilance, with none of them leading to a conclusive suspicion of i.v. fosfomycin as 
the causative agent. Thus, the evidence to support including this ADR into the SmPC is very limited. 
Icterus is also considered to be a symptom associated with the listed ADR hepatitis 

 
In summary, for cholestasis, one case has been identified in the MAH´s database and four further 
cases in the Eudravigilance database. The cases are confounded by another more possible explanation 
(4 cases) and 1 case is very poorly documented. Also, cases indicating icterus/jaundice (3) are not 
considered sufficient to include cholestasis into the section 4.8 of the SmPC. In view of the lack of data 
to establish causal association with Fosfomycin IV, icterus should be deleted from the SmPC 

Pancytopenia 

One poorly documented case of pancytopenia has been identified in MAH´s database and further 5 
cases in Eudravigilance. There is no temporal association with fosfomycin in one case and further cases 
are confounded by multiple co-medications and/or by underlying sepsis. 13 cases were also identified 
in the FAERs database in the publication by Iarikov et al. however no details are available for these 
cases and these cases are not from the analysis where fosfomycin was the primary suspect. In 
conclusion, there is insufficient evidence to justify the inclusion of this ADR. Therefore pantocytopenia 
should be deleted from the SmPC. 
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Vertigo 

One poorly documented case of vertigo has been identified in MAH´s database and one case has been 
identified in the publication by Grabein however no details are available for this case. In view of the 
lack of data to establish causal association with Fosfomycin IV, vertigo should be deleted from the 
SmPC. 

Visual impairment 

Two cases of visual impairment were identified in MAH´s database however the cases are poorly 
documented and confounded by multi drug scenario. No case of visual impairment was identified in the 
recently published reviews. In view of the lack of data to establish causal association with Fosfomycin 
IV, visual impairment should be deleted from the SmPC. 

No cross allergy has been reported with other antibiotics 

In line with the SmPC guideline, this statement should be deleted, as it does not provide any relevant 
safety information leading to a special warning or precautionary measure.  

 

2.6.1.7. Overdose 

Although experience regarding the overdose of fosfomycin IV is limited, some ADRs have been 
reported for use with the intravenous formulation. These included hypotonia, somnolence, electrolytes 
disturbances, thrombocytopenia and hypoprothrombinemia. 

Limited data are available on experience with overdose. Considering the worksharing procedure 
FR/H/PSUR/0064/001 and the SmPC Guideline, the following sentence should be included in section 
4.9 of the SmPC: 

“Experience regarding the overdose of fosfomycin is limited. Cases of hypotonia, somnolence, 
electrolytes disturbances, thrombocytopenia and hypoprothrombinemia have been reported 
with parenteral use of fosfomycin.  

In the event of overdose, the patient must be monitored (particularly for plasma/serum 
electrolyte levels), and treatment should be symptomatic and supportive. Rehydration is 
recommended to promote urinary elimination of the active substance. Fosfomycin is effectively 
cleared from the body by haemodialysis with a mean elimination half-life of approximately 4 
hours.” 

 

2.6.2. Fosfomycin trometamol granules for oral solution 

2.6.2.1. Contraindications 

The contraindications listed for these products were substantially different and included a combination 
of the below: 

In all SmPCs: 

• Hypersensitivity to the active substance or to any of the excipients listed in section 6.1 

In most SmPCs: 

• Severe renal impairment (creatinin clearance < 20 ml/min) or 

• Severe renal impairment (creatinin clearance < 10 ml/min) (in some SmPCs) 
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In single SmPCs: 

• Patients undergoing haemodialysis 

• Children aged under 12 years (3 g sachets) 

 

According to the SmPC Guideline, section 4.3 should list situations where the medicinal product must 
not be given for safety reasons. In general, patient populations not studied in the clinical trial 
programme should be mentioned in section 4.4 and not in section 4.3 unless a safety issue can be 
predicted (e.g. use of renally eliminated substances with narrow therapeutic margin in renal failure 
patients). Lack of data alone should not lead to a contraindication. 

Taking into account the recommendations in the SmPC Guideline, it was questioned if the 
contraindications in case of severe renal impairment, haemodialysis and in children aged under 12 
years for the oral formulations of fosfomycin were appropriate. 

Severe renal impairment (creatinine clearance < 20 ml/min or < 10 ml/min) and patients undergoing 
haemodialysis 

PK investigations published in 1988 indicated a four-fold increase of AUC in patients with mild renal 
failure compared to healthy volunteers (102.8 ± 42.1 μg.h/ml in healthy volunteers), a twelve-fold 
increase in patients with moderate renal failure, a twenty-fold increase in patients with severe renal 
failure and a twenty-three fold increase in patients on haemodialysis. However, increases in Cmax 
(mean ± SD 18.5 ± 10.3 mcg/ml (μg/ml) in healthy volunteers) were less, being the values 1.4, 1.9. 
1.5 and 2.0 times that in healthy volunteers, respectively. Overall, it should be considered that Cmax 
is regarded as main parameter to estimate safety. 

The contraindications for “Severe renal impairment” and “Patients undergoing haemodialysis” in 
section 4.3 of the SmPC was not considered justified by CHMP. Indeed, according to the SmPC the PK 
parameter Cmax after a single intravenous infusion of 4 g and 8 g in healthy volunteers was approx. 
200 and 400 μg/ml. In elderly and/or critically ill male and female subjects, single intravenous doses of 
8 g of fosfomycin resulted in mean Cmax of approximately 350–380 μg/ml. It is expected that Cmax 
further increases after multiple doses of intravenous fosfomycin. When comparing these results with 
Cmax after single oral dosage of 3 g fosfomycin trometamol, patients with severe renal impairment 
and patients undergoing haemodialysis have significantly lower Cmax values after single oral dosage of 
3 g fosfomycin trometamol compared to healthy volunteers after single intravenous infusion of 4 g 
fosfomycin (approximately a fifth). Fosfomycin is predominantly excreted renally and PK parameters 
increase in patients with renal impairment. Nevertheless, when considering the PK parameter after 
intravenous fosfomycin no safety concern can be concluded for renal impaired patients after single oral 
dosage of 3 g fosfomycin. Therefore, the contraindications in case of severe renal impairment and 
haemodialysis are considered to not be appropriate for oral formulations.  

These contraindications shall be deleted for the oral formulation from the SmPC. Instead the following 
recommendation should be included in section 4.2 to address that a reduction of dosage in case of 
severe renal impairment and haemodialysis is not recommended with this formulation: 

Renal impairment: 

Use of <Invented name> is not recommended in patients with renal impairment (creatinine clearance 
< 10 ml/min, see section 5.2). 

Children aged under 12 years (3 g sachets) 
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In section 4.2 of most fosfomycin trometamol containing oral formulations it is stated that the safety 
and efficacy of fosfomycin trometamol 3 g in children below 12 years of age have not been established. 
The review of all available data did not indicate a safety concern or a lack of efficacy. Also, according to 
the SmPC guideline lack of data alone should not lead to a contraindication. Therefore, a 
contraindication in children aged less than 12 years for the 3 g oral formulation is regarded as not 
justified and should be deleted from the SmPC.  

Hypersensitivity 

Hypersensitivity, including anaphylactic reactions and anaphylactic shock, is a known fosfomycin ADR. 
The contraindication about hypersensitivity to the active substance or to any of the excipients is in line 
with the SmPC Guideline. The contraindication Hypersensitivity to the active substance or to any of the 
excipients listed in section 6.1, this has been appropriately justified and should be stated in the SmPC.  

2.6.2.2. Special warnings and precautions for use 

There was no consistent wording for the warning and precautions for use section of the oral 
formulations of fosfomycin-trometamol in the EU. A review of the different warnings is presented 
below. 

Hypersensitivity and Antibiotic-associated colitis 

“Hypersensitivity” (including anaphylaxis and anaphylactic shock) and “Antibiotic-associated colitis” 
(including pseudomembranous colitis, Clostridium difficile associated disease/diarrhea (=CDAD) are the 
most important safety concerns related with orally administered fosfomycin-trometamol and are 
included in all provided SmPCs with cross-references to section 4.8. All SmPCs delineated the 
potentially life-threatening character of these ADRs, recommend adequate medical treatment in the 
case of occurrence and advise against repeated treatments.  

Within the latest PSUSA AR (PSUSA/00010326/201607) for orally applied fosfomycin formulations, 
“hypersensitivity reactions” and “antibiotic associated diarrhea” were also defined as important 
identified risks. 

The CHMP considered these warnings relevant and should be included in all the SmPCs. 

Pediatric population 

Most of the reviewed warning and precautions for use sections include a subsection regarding the 
“paediatric population” outlining that the experience in children is low due to a lack of clinical trials 
including children or adolescents and that therefore the product should not be used in this age group. 

Persistent infections and male patients  

Different SmPCs presented a statement about persisting infections recommending to conduct a 
thorough examination and to reconsider the differential diagnosis of a complicated UTI for which a 
treatment with fosfomycin-trometamol is not indicated. 

The warning was further amended to mention that generally urinary tract infections in male patients 
are classified as complicated UTIs for which the product is not indicated. 

Excipients 

In line with the SmPC Guideline, a warning about any excipient that would result in unwanted 
undesirable effects in patients with specific metabolism disorders (e.g. fructose intolerance, glucose-
galactose malabsorption, sucrase/isomaltase deficiency) or allergies (e.g against the colouring agent 
sunset yellow (E110) should be added to the SmPC. Each MAH will need to mention any relevant 
excipient(s) and related warning(s) for their formulation(s). 
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Renal impairment / insufficiency 

Some SmPCs included additional information concerning patients with renal impairment or renal 
insufficiency, respectively. The only information provided within this subsection was that “urinary 
concentrations of fosfomycin remain effective for 48 hours after a usual dose if creatinine clearance is 
above 10 ml/min”.  

This statement concerns primarily the efficacy in renal impaired patients and does not provide any 
relevant safety information. Therefore, and in line with the SmPC guideline this statement should not 
be included in section 4.4 and should be moved to section 5.2. 

Microbiological activity  

A statement of a reduced antimicrobial activity against Staphylococcus saprophyticus was included in 
several SmPCs. As S. saprophyticus is resistant against fosfomycin-trometamol, UTIs caused by this 
pathogen should be treated with alternative antimicrobial substances (e.g. cotrimoxacol). Information 
about resistance patterns of pathogens are presented in section 5.1 of the SmPC and do not need to be 
repeated in section 4.4.  

However, as S. saprophyticus is a common pathogen causing uncomplicated UTIs this information will 
be included in the context of the subsection “persistent infections” in line with the Guideline on the 
evaluation of medicinal products indicated for treatment of bacterial infections (CPMP/EWP/558/95 rev 
2). 

Limitations of use 

Some SmPCs described the following clinical situations for which fosfomycin-trometamol is not 
recommended or suitable, respectively: 

● Pyelonephritis  

● Urinary tract infection in males  

● Urinary tract infection in elderly patients >65 years    

● Urinary tract infection in pregnant women, diabetics or immunodeficient patients  

However, some of these clinical situations present off-label indications (e.g. pyelonephritis) or are 
currently not sufficiently supported by data (e.g. urinary tract infection in males) and should not be 
described in section 4.4.  

No scientific rationale or sufficient data was provided to justify the listing of “urinary tract infection in 
pregnant women, diabetics and immunodeficient patients” in the warnings and precautions for use 
section. 

Regarding “diabetics and immunodeficient patients”, it is known that immunocompromised and diabetic 
patients may be more susceptible to infections, and in some patients would be difficult to reach the 
expected antibiotic therapeutic effect, however there is a lack of evidence that fosfomycin is not 
suitable in these populations. Recent publications neither mention any increase in adverse drug 
reactions either in seriousness, or severity nor raised evidence of treatment failure for 
immunocompromised or diabetic patients. In line with the inclusion criteria regarding section 4.4 as 
outlined in the SmPC guideline and as the provided data suggest that this patient group does not suffer 
from an increased risk of experiencing adverse reactions, specific precautionary measures or warnings 
presented in section 4.4 of the SmPC are not deemed necessary for this patient population. 

Based on the above and the SmPC guideline, these warnings are not considered appropriate by the 
CHMP and should be deleted from section 4.4 of the SmPC. 
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2.6.2.3. Interactions 

Several differences were identified between the interactions described for trometamol oral solutions. 

In summary, the differences in listed drug-drug interactions were as follows below. 

In most SmPCs:  

• information on concomitant administration of metoclopramide and possibly other substances 
that increase gastrointestinal motility leading to slowed/reduced absorption of fosfomycin  

• concerns relating to INR balance due to antibiotic treatment, more specifically increased oral 
anticoagulant activity   

• food intake can slow down the absorption of fosfomycin and thus fosfomycin should be 
administered under fasting conditions or 2-3 h before meals 

• subsection “paediatric information” including the information that interaction studies have only 
been performed in adults  

• potential interaction with calcium salts and/or anti-acids potentially inducing a reduction in 
plasma levels and urinary concentrations of fosfomycin is present in the Originator’s SmPC in 
some countries  

One SmPC listed only the following:  

• synergistic effects of fosfomycin in combination with beta-lactams on for example 
Staphylococcus aureus (incl. methicillin-resistant S. aureus) and Pseudomonas aeruginosa 
infections  

• synergistic effect when given in combination with aminoglycosides 

• no cross-resistance to other antibiotics 

Metoclopramide 

The interaction between fosfomycin and metoclopramide was based on the consideration that the 
increase in gastrointestinal motility produced by metoclopramide may reduce the transit time of the 
drug along the gastrointestinal tract and, consequently, absorption164. Mechanistically, metoclopramide 
reduces the bioavailability of fosfomycin leading to lower serum concentration and urinary excretion of 
fosfomycin165,166,167. Metoclopramide mechanism of action (increase in gastrointestinal mobility) 
decreases the absorption of fosfomycin tromethamine, resulting in a 25% reduction in Cmax and 20 
minute shorter tmax80. Other drugs that increase gastrointestinal motility may produce similar 
effects81. 

In a study of 9 fasting healthy young adult male volunteers given 20 mg oral metoclopramide 30 
minutes before a fosfomycin trometamol dose of 50 mg/kg, the rate of absorption of fosfomycin was 
slowed, serum concentrations were lowered, half-life was prolonged, and AUC was reduced. In the 
same study, urinary excretion of fosfomycin over a 48 h period was reduced if metoclopramide was 

 
164 Bergan T et al. Pharmacokinetics of Fosfomycin and Influence of Cimetidine and Metoclopramide on the Bioavailability of 
Fosfomycin Trometamol. New Trends in Urinary Tract Infections, 1987:157-166 
165 Sastry S et al. Resurgence of an old companion. Journal of Infection and Chemotherapy Volume 22, Issue 5, May 2016, Pages 
273-280 
166 Falagas ME et al. Antimicrobial susceptibility of multidrug-resistant (MDR) and extensively drugresistant (XDR) 
Enterobacteriaceae isolates to fosfomycin. Int J Antimicrob Agents. 2010 Mar;35(3):240-3 
167 Iarikov D et al. Adverse Events Associated with Fosfomycin Use: Review of the Literature and Analyses of the FDA Adverse Event 
Reporting System Database. Infect Dis Ther. 2015 Dec;4(4):433-58 
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given. Total urinary recovery of fosfomycin over a 48 h period was 36.1% for fosfomycin alone 
compared to 27.7% for metoclopramide with fosfomycin. The postulated mechanism is that 
metoclopramide increased gastric and intestinal motility with quicker passage through the area of the 
gut with maximum fosfomycin absorption. As a result, fosfomycin is absorbed at lower levels of the gut 
over a longer period of time168. 

Metoclopramide reduces the bioavailability of fosfomycin leading to lower serum concentration and 
urinary excretion of fosfomycin. Based on literature that shows an influence of concomitant 
metoclopramide treatment on the bioavailability of fosfomycin, the CHMP considers that the inclusion 
of this interaction is considered adequate. 

INR imbalance 

It has been discussed whether concerns relating to INR imbalance should be deleted, considering that 
they are not specific to fosfomycin treatment but refer to antibiotic therapy in general. INR imbalances 
were included in the Originator’s core safety profile based on the outcome of the work-sharing 
procedure FR/H/PSUR/0064/001. This decision was based on the observation of numerous cases of 
increased oral anticoagulant activity that had been reported in patients receiving antibiotics. The 
difficulty to differentiate whether this effect was due to the treatment or due to the disease itself was 
acknowledged.  

Several publications were identified that report increased anticoagulant effects in patients treated 
concomitantly with antibiotics and associated with increased risk of bleeding that required 
hospitalization. Potential mechanisms include increased catabolism of vitamin K-dependent coagulation 
factors or aggravation of vitamin K deficiency through elimination of commensal 
bacteria169,170,171,172,173,174,175,176.  

In view of the above and taking into account also the texts of other antibiotics and WS procedure 
FR/H/PSUR/0064/001, the information on INR imbalance is considered relevant and should be included 
in section 4.5 of the SmPC of fosfomycin-containing products. 

Food effect 

It has been shown that oral administration with food decreases the rate and extent of absorption of 
fosfomycin177,178,179.  

It was shown in a limited number of subjects that the ingestion of fosfomycin trometamol immediately 
after meal tends to delay the absorption of fosfomycin, with a slight reduction of the Cmax93. A 

 
168 Australian Public Assessment Report for Fosfomycin trometamol, 2018 
169 Glasheen, J J et al. The risk of over- anticoagulation with antibiotic use in outpatients on stable warfarin regimens. 2005. J. Gen. 
Intern. Med. 20 (7), 653–656 
170 Ghaswalla, P K et al. Warfarin–antibiotic interactions in older adults of an outpatient anticoagulation clinic. 2012. Am. J. Geriatr. 
Pharmacother. 10 (6), 352–360 
171 Hirsh, J et al. American heart association/American college of cardiology foundation guide to warfarin therapy. 2003. Circulation 
107 (12), 1692–1711. 
172 Holbrook, A et al. Evidence-based management of anticoagulant therapy: antithrombotic therapy and prevention of thrombosis. 
9th ed: American College of Chest Physicians evidence-based clinical practice guidelines. 2012. Chest 141 (Suppl. 2), e152S–e184 
173 Hylek, E M et al. Acetaminophen and other risk factors for excessive warfarin anticoagulation. 1998. JAMA 279 (9), 657–662. 
174 Baillargeon et al. Concurrent Use of Warfarin and Antibiotics and the Risk of Bleeding in Older Adults. Am J Med. 2012 Feb; 
125(2): 183–189. doi: 10.1016/j.amjmed.2011.08.014 
175 El-Helou N et al. Adverse drug events associated with vitamin K antagonists: factors of therapeutic imbalance. Vasc Health Risk 
Manag. 2013;9:81-8 
176 Penning-van Beest FJ, Koerselman J, Herings RM. Risk of major bleeding during concomitant use of antibiotic drugs and coumarin 
anticoagulants. J Thromb Haemost. 2008 Feb;6(2):284-90 
177 Borgia et al. Relative bioavailability of fosfomycin and of trometamol after administration of single dose by oral route of 
fosfomycin trometamol in fasting conditions and after a meal. Int. J. Clin. Pharm. Ther. Tox, 27: 411-417, 1989 
178 Kisicki JC A study to characterize the pharmacokinetic bioavailability of fosfomycin following a single 3 g dose administered orally 
as fosfomycin tromethamine (Monuril tm) to fasted and fed volunteers or intravenously as the disodium salt to fasted volunteers. 
Report, August 1994 
179 Bergogne-Bérézin E et al. Trometamol fosfomycin (Monuril) bioavailability and food-drug interaction. Eur Urol. 1987;13 Suppl 
1:64-8 
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tendency towards a slight reduction of the relative bioavailability of fosfomycin with the ingestion 
immediately after meal is shown by the reduction of the AUC values and by the fraction of antibiotic 
recovered in the urine. 

Another report94 showed in 24 healthy subjects, in fasted and fed conditions, that there was no 
statistically significant difference in the elimination half-life between fasted and fed subjects (5.7 hrs vs 
5.8 hr, respectively). Absolute bioavailability was 37% after administration to fasted subjects and 30% 
after administration to fed subjects. The relative bioavailability of fosfomycin after oral administration 
with food as compared with oral administration under fasting conditions was 81%. However, there 
were significant differences between mean values for several parameters describing bioavailability in 
fasting and fed conditions, including AUC(0-t) (172 and 142 μg.h/mL, respectively), AUC(0-∞) (184 
and 154 μg.h/mL, respectively), Cmax (26.1 and 17.6 μg/mL, respectively) and tmax (2.1 and 4.0 hr, 
respectively). Also, the mean values for the mean residence time, volume of distribution at steady 
state and total clearance were significantly different.  

Bergogne-Bérézin et al.95 investigated the pharmacokinetics of trometamol-fosfomycin (Monuril) in 
serum and in urine in 10 healthy volunteers after oral administration of one single dose (50 mg/kg). In 
the same volunteers the concentrations of fosfomycin were measured before and after food absorption, 
in serum and urine samples taken at t = 0, 2, 4, 6, 8 and 24 h after the dose (plus 0.5 and 1 h for 
serum samples). The measurement of fosfomycin levels was carried out by means of a microbiological 
procedure using Proteus mirabilis ATCC 21100 as test organism. The results indicated at 2 or 4 h 
serum peak levels ranging from 9 to 28 micrograms/ml, with mean values of about 17-21 
micrograms/ml. The urine concentrations reached 2,000-2,500 micrograms/ml at 2 h, with high levels 
maintained till the 8th hour (1,200-2,750 micrograms/ml) and persistence of noticeable concentrations 
at 24 h (100-700 micrograms/ml). The influence of food absorption, even variable, decreased 
significantly the rate of absorption, with lower serum and urine levels, as measured in the same 
volunteers.  

Overall, these results suggest that oral administration with food decreases the rate and extent of 
absorption of fosfomycin. The relevant wording was agreed during the work-sharing procedure 
FR/H/PSUR/0064/001. This should be reflected in the SmPC of all trometamol oral solution products. 

Pediatric population  

For consistency with the QRD template (Version 4, 02/2016), the subsection “Pediatric population” 
should be added at the end of section 4.5 and include the statement “Interaction studies have only 
been performed in adults.” 

Calcium salts and/or antacids 

A potential interaction with calcium salts and/or anti-acids potentially inducing a reduction in plasma 
levels and urinary concentrations of fosfomycin was present in the Originator’s SmPCs in some 
countries. However, in vitro studies indicate that addition of a solution of antacid tablet (containing 750 
mg calcium) to a solution of fosfomycin tromethamine in simulated gastric fluid does not result in 
complexation of calcium with fosfomycin. Therefore, the recommendation to avoid fosfomycin intake 
with antacids or calcium is considered not necessary. 

Given the very limited amount of data concerning the interaction of calcium salts and/or antacids with 
fosfomycin, the inclusion of this interaction in the SmPC is not considered warranted. 

Synergistic effects in combination with other antibiotics and absence of cross-resistance:  
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Information on additive or synergistic effects with other antibiotics is not to be included in section 4.5 
of the SmPC. Reference is made to the SmPC Guideline (Rev. 2). This interaction is therefore not 
considered adequate and should be removed from the text. 

2.6.2.4. Fertility, pregnancy and lactation 

There was no consistent wording for the oral use of fosfomycin during pregnancy and lactation in the 
different SmPCs and data on exposed pregnancies following single oral use is limited. The main 
conclusions of the review of the available data are presented below.   

Pregnancy 

For oral use only limited data on the safety of fosfomycin treatment during 1st trimester of pregnancy 
(n=152) are available. These data do not raise any safety signal for teratogenicity.  

As only limited data are available in pregnant women, no clear recommendations for the use of 
fosfomycin in pregnancy can be made.  

The CHMP noted that the fact these products are indicated for single use only should be taken into 
account when the physician evaluates individual benefit/risk balance. 

Breast-feeding 

Fosfomycin is excreted in human milk in a small amount. According to the Drugs and Lactation 
Database (LactMed) after 1 to 2 grams of fosfomycin given by injection, colostrum levels in 2 women 
were 4.8 mg/L and milk levels were 3.6 mg/L. This would correspond to colostrum:plasma and 
milk:plasma ratios of 0.07180. 

Fertility 

Based on fertility animal data and in accordance with the guideline on summary of product 
characteristics, CHMP recommended the following wording for section 4.6 Fertility of the SmPC: 

“No data in humans are available. In male and female rats oral administration of fosfomycin up to 
1000 mg/kg/day did not impair fertility (see section 5.3). 

2.6.2.5. Effects on ability to drive and use machines 

Some differences were identified regarding the information provided in the SmPCs. Some SmPCs 
stated “not applicable” while other stated that no special studies on the effect on the ability to drive 
and use machines have been performed, but informed that fosfomycin may cause dizziness and 
patients are therefore advised not to drive or operate machines before they know how they are 
affected by use of fosfomycin.  

The statement “not applicable” is not considered appropriate.  

Given that dizziness is a common adverse effect reported for fosfocmycin treatment, patients should 
be advised that their ability to drive and use machines may be influenced.  

In line with the outcome of the work-sharing procedure FR/H/PSUR/0064/001, a statement should be 
included in section 4.7 of the SmPC of fosfomycin-containing products to advice on this risk. 

2.6.2.6. Undesirable effects 

There was no consistent wording for the undesirable effects section (4.8) of the oral formulations of 
fosfomycin in the EU. However, all MAHs presented at least the following ADRs: 

 
180 Briggs G et al. Drugs in Pregnancy and Lactation, 11th edition, 2017 
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System organ class Frequency category Adverse drug reaction 

Infections and infestations Common Vulvovaginitis 

Immune system disorders Not known Anaphylactic reactions including 
anaphylactic shock, hypersensitivity 

Nervous system disorders Common Headache, dizziness 

Gastro-intestinal disorders Common Diarrhea, nausea 

Uncommon Vomiting, abdominal pain 

Not known Antibiotic-associated colitis 

Skin and subcutaneous tissue 
disorders 

Uncommon Rash, urticaria, pruritus 

Not known Angioedema 

 

Additionally, several ADRs included in only some SmPCs were also discussed.  

Dyspepsia 

During the current referral procedure, four cases of dyspepsia reported during the clinical trials and 38 
post-marketing reports were retrieved in one MAH´s database which is 34 more post-marketing cases 
than assessed in the above mentioned PSUR WS procedure (cases reporting abdominal discomfort, 
abdominal distention and abdominal tenderness were also included which is endorsed). Based on the 
assessment of provided data, the PT dyspepsia should be added to Section 4.8 with the frequency 
‘common’ based on clinical trials data. 

Abdominal Pain 

The inclusion of the PT Abdominal Pain in the CSP was discussed and agreed with the competent 
authorities during the work-sharing procedure FR/H/PSUR/0064/001. Abdominal pain was reported in 
22 subjects out of 1648 patients treated with fosfomycin in 5 clinical trials which means the incidence 
rate is 1,3%. Therefore, the frequency should be updated from “uncommon” to “common”. 

Paraesthesia, Fatigue, Tachycardia, Asthma, Hypotension 

Based on the assessment of the provided data, and taking into consideration the conclusion of previous 
European procedures (Work-sharing procedure FR/H/PSUR/0064/001 and PSUSA procedure 
PSUSA/00010326/201607), no causal association is established between fosfomycin use and the 
following adverse drug reactions: paraesthesia, tachycardia, asthma, hypotension and fatigue. 
Therefore, these ADRs should be removed from section 4.8 of the SmPCs. 

Toxic skin eruption, Dyspnoea, Hepatic disorders (also including SMQ Liver related investigations), 
Blurred vision, Leukopenia, Thrombocytopenia, Vertigo, Arthralgia, Myalgia, Muscle spasms, Tremor, 
Dysgeusia, Acute kidney injury, Severe cutaneous adverse reactions 

In the majority of the reported cases within the MAH´s database, the provided information within the 
ICSRs were scarce and insufficient for a thorough assessment of the causal relationship or the 
assessment itself was hampered by the presence of confounding factors such as patient´s medical 
history, a suspected concomitant medication or the underlying disease. Additionally, analysing the data 
presented within the ICSRs several ADRs were identified (e.g. dyspnea) to have occurred in the 
context of other, more general adverse reactions, mainly hypersensitivity or gastrointestinal reactions, 
which are well known for fosfomycin-trometamol and already listed in the product information. 
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Therefore, no causal association between the administration of oral fosfomycin-trometamol and the 
these following is established. Therefore, these ADRs should be removed from section 4.8 of the SmPC. 

 

2.6.2.7. Overdose 

The wording on overdose for most of the oral formulations of fosfomycin was in line with the wording 
agreed during the PSUR work-sharing procedure. 

During the PSUR WS FR/H/PSUR/0064/001 procedure for oral Fosfomycin it was concluded that there 
are no cases reported for oral fosfomycin indicating adverse drug reactions associated with overdose. 
Therefore, the wording on overdose was established based on the data available for intravenous 
fosfomycin:  

 “Experience regarding the overdose of fosfomycin is limited. Cases of hypotonia, somnolence, 
electrolytes disturbances, thrombocytopenia and hypoprothrombinemia have been reported with 
parenteral use of fosfomycin.  

In the event of overdose, the patient must be monitored (particularly for plasma/serum electrolyte 
levels), and treatment should be symptomatic and supportive. Rehydration is recommended to 
promote urinary elimination of the active substance. Fosfomycin is effectively cleared from the body by 
haemodialysis with a mean elimination half-life of approximately 4 hours.” 

However, Some SmPCs also mentioned that events of vestibular loss, impaired hearing, metallic taste 
and general decline in taste perception, had been observed and the MAHs were requested to further 
justify the inclusion of these symptoms. 

One MAH provided additional analysis of PTs reported with the cases identified using the HLGT 
Overdose and underdose NEC and all other fosfomycin cases. Distribution of PTs reported for the cases 
of overdose was similar to those observed in all other ADR reports. Information substantiating the 
inclusion of symptoms of vestibular loss, impaired hearing, metallic taste and general decline in taste 
perception is considered too limited and should be deleted from section 4.9. 

2.6.3. Fosfomycin calcium for oral administration 

With regard to the submitted safety data for CaFo, it should be noted that most of the safety data 
available come from Individual Case Safety Reports (ICSRs). In addition, safety data made available 
by the Spanish Agency regarding fosfomycin-containing products were provided. However, these data 
refer to all fosfomycin-containing formulations (without distinction between the trometamol and 
calcium formulations). Furthermore, a worldwide literature search has been performed. 

From the above mentioned study of Matsumoto et al., two subjects experienced one adverse event 
each during the administration/observation period; one experienced diarrhoea, evaluated as ‘‘possibly 
related’’ to administration of the study drug, and the other subject experienced loose stool, evaluated 
as ‘‘probably related’’ to administration of the study drug. These events were considered as adverse 
drug reactions because the causal relationship to fosfomycin calcium could not be excluded. Both 
events were mild and resolved without specific treatment.  
 
In the study of Mayama T et al., focused on the side-effects of fosfomycin calcium, the authors report 
gastrointestinal disturbances, skin and bile duct disorders but with an extremely low frequency (less 
than 0.1 % from a total of more than 35,000 patients treated). Moreover, non-hypersensitivity 
reactions were observed in a subset of 83 patients treated with fosfomycin calcium due to β-lactam 
allergy.  
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Taken together, the most common SOCs are gastrointestinal disorders and skin and subcutaneous 
tissue disorders. The most commonly reported terms are diarrhoea, abdominal pain, urticaria and rash 
erythematous.  

The available safety data base is limited. Nevertheless, it can be assumed that the safety profile of 
fosfomycin trometamol and fosfomycin calcium is similar, possibly with more gastrointestinal side 
effects due to poorer absorption of fosfomycin calcium. 
 

2.6.4. Fosfomycin for intramuscular administration 

The safety profile of intramuscular Fosfomycin is similar the other Fosfomycin products.  

3.  Expert consultation 

CHMP requested advice from the EMA Infectious diseases working party regarding the benefit-risk 
assessment of the different indications, the need to introduce restrictions, the recommended posology 
and the need for additional long-term safety data. IDWP was also requested to provide their views on 
fosfomycin-containing medicinal products for intramuscular injection (due to the lack of available data) 
and also on the therapeutic value of fosfomycin calcium for oral use. 

Regarding the indications for fosfomycin for intravenous use, from the analysis of the data available in 
terms of tissue penetration, spectrum of antibacterial activity, recommendations for the use of 
intravenous fosfomycin in European guidelines, and contemporary clinical data presented under each 
of the indications subject of this consultation, the IDWP is of the opinion that all of them can be 
supported even though the quality of the evidence comes mainly from uncontrolled studies (some of 
them retrospective) and case reports. Only four contemporary randomised clinical studies were 
identified in adult subject with cUTI and in subjects with infective endocarditis (for two of them full 
results have not been reported). In addition to that, there was a high heterogeneity in terms of 
patients under study, indications, and dosing of fosfomycin. In spite of the above, the seriousness of 
some of these infections tied to the lack of therapeutic alternatives, as well as the PK attributes of 
fosfomycin such as its negligible plasma protein binding and distribution to difficult-to-treat infection 
sites, lack of clinically relevant drug interactions with other concomitantly administered antibacterial 
agents, lack of antagonism with other antibacterial agents, no need for therapeutic drug monitoring 
levels, and relatively good and predictable safety profile after short-term treatment led the IDWP to 
support the indications subject of this consultation. Overall, IDWP also concluded that these 
indications, which are all supported by limited clinical data, could be considered acceptable provided 
that a restriction for use is included in section 4.1 as it currently in the PIs of fosfomycin in several 
member states. The dosing recommendations as previously proposed are also supported. Regarding 
the need for additional long-term safety data IDWP acknowledged that treatment in case of infective 
endocarditis needs to be prolonged (4 to 6 weeks for IE due to MRSA in native valve endocarditis and 
≥ 6 weeks in prosthetic valve endocarditis) while for the remaining indications treatment with 
intravenous fosfomycin is usually of shorter duration. According to IDWP it would appear that the 
pattern of adverse events observed after short-term treatment does not differ from that after more 
prolonged treatment as in the case of infective endocarditis. The cumulative risk of heart failure, 
hypertension etc. is what may be different. In addition, sodium overload and/or electrolyte imbalances 
(hypernatremia and/or hypokalemia) can be monitored during treatment. As such, IDWP proposed an 
amendment of the warning regarding the risk of sodium overload. IDWP further recommended the 
introduction in the SmPC of a warning for the use of fosfomycin in combination.  

Regarding the potential restriction of the indication “acute, uncomplicated cystitis in women and female 
adolescents” for fosfomycin trometamol, this was not endorsed by IDWP. According to the draft GL on 
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the evaluation of medicinal products indicated for treatment of bacterial infections (Rev. 3 
EMA/844951/2018 Rev. 3), in specific cases it is possible that indications may be restricted by 
pathogen and/or population due to concerns over safety and/or efficacy. The existing data do not 
support that emergence of resistance is currently an issue for the use of oral fosfomycin for the 
treatment of uncomplicated cystitis. Overall, while in vitro resistance is described to develop rapidly 
the impact in vivo is limited, in particular for E. coli.  

For the other indications IDWP was in line with the benefit-risk assessment done by CHMP. Regarding 
the posology, overall, based on currently available data a single dose of 3 gr of fosfomycin trometamol 
for the indication uncomplicated UTI is supported by IDWP. 

For the intramuscular formulations, the information available on IM fosfomycin is very scarce, the 
IDWP endorses the assessment made by the CHMP that the benefit-risk in the approved indications 
should be regarded as negative. 

For the question on fosfomycin calcium, it is concluded by the IDWP that currently no sufficient data 
are available to recommend use of fosfomycin calcium in the indications treatment of urinary tract 
infections, uncomplicated gastrointestinal infections and dermatological infections and that therefore its 
use is not recommended unless the MAH provides significant updated evidence to support the efficacy 
and dosing of fosfomycin calcium in the approved indications. 

4.  Benefit-risk balance 

Having reviewed all available data and taking into account the current clinical practice and current 
clinical guideline recommendations, the CHMP considered overall that fosfomycin still remains an 
important therapeutic option. The benefit-risk balance of the fosfomycin-containing medicinal products 
are detailed below. 

Fosfomycin powder for solution for infusion 

Fosfomycin powder for solution for infusion still remains an important therapeutic option in the 
following indications when it is considered inappropriate to use antibacterial agents that are commonly 
recommended for their initial treatment: 

• complicated urinary tract infections (cUTI) 

Although clinical data for use of IV fosfomycin in cUTI are limited, CHMP concluded that fosfomycin 
IV has a positive benefit-risk balance in cUTI when considering these clinical data in combination 
with fosfomycin pharmacokinetic properties (in particular its distribution to kidney and bladder), its 
good in vitro activity against urinary (including MDR) pathogens and its acceptable safety profile. 

• infective endocarditis (IE) 

Although efficacy data from clinical trials are limited, CHMP concluded that fosfomycin IV has a 
positive benefit-risk balance in the treatment of bacterial endocarditis when considering these 
clinical data in combination with fosfomycin pharmacokinetic properties, its good in vitro activity 
against causative pathogens and its acceptable safety profile. 

• bone and joint infections 

The indication bone and joint infections is supported by sufficient clinical data. Furthermore, 
fosfomycin diffuses well into bone tissue reaching high concentrations and shows excellent activity 
against the main causative pathogens MSSA and MRSA and has an acceptable safety profile. 
Therefore, the CHMP concluded that fosfomycin IV has a positive benefit-risk balance in this 
indication. 



 
 
Assessment report   
EMA/229801/2020  Page 64/65 
 

 

• hospital-acquired pneumonia (HAP), including ventilator-associated pneumonia (VAP) 

Nosocomial lower respiratory tract infections, respiratory tract infections and lung abscess were 
present among IV fosfomycin indications. There is general classification of pneumonia into HAP, 
VAP, and community acquired pneumonia (CAP) representing distinct entities. 
Lower respiratory tract infections (especially HAP/VAP) represent a life-threatening condition 
requiring rapid initiation of antimicrobial therapy. 

Even though the available clinical data supporting the use of fosfomycin in HAP/VAP come from 
uncontrolled or retrospective studies, when these data are considered in combination with its good 
penetration in lung tissue, the microbiological activity against lower respiratory tract pathogens 
and its acceptable and safety profile, the benefit-risk balance in this indication is considered 
positive by the CHMP. 

In contrast, no sufficient data is available to establish the efficacy of fosfomycin IV in the treatment 
of CAP. Therefore, the CHMP concluded that the benefit-risk balance of fosfomycin IV in this 
indication is negative. 

• complicated soft skin and tissue infections (cSSTI) 

Although efficacy data from clinical trials are limited in the treatment of cSSTI , CHMP concluded 
that fosfomycin IV has a positive benefit-risk balance in this indication when considering these 
clinical data in combination with fosfomycin pharmacokinetic properties (in particular a good 
distribution into interstitial fluid of soft tissues), its good in vitro activity against causative 
pathogens for cSSTI and its acceptable safety profile. 

• bacterial meningitis 

Among indications approved for IV fosfomycin CNS infections such as bacterial meningitis, 
meningitis, encephalitis and brain abscess were present. 

Clinical data on the use of fosfomycin for CNS infections are limited but taking in combination with  
PK data (good penetration across the blood–brain barrier) and PD (antimicrobial activity against 
relevant pathogens) properties of fosfomycin and its acceptable safety profile, the CHMP 
considered that the benefit-risk balance in this indication positive.  

• complicated intra-abdominal infections (cIAI) 

Despite the limited evidence the CHMP considered the efficacy of fosfomycin IV established in the 
treatment of cIAI in combination with other antibacterial agents based on the available clinical 
data, the antibacterial spectrum of fosfomycin and its potential use for the treatment of surgically 
intractable intra-abdominal abscesses. Taking also into consideration its acceptable safety profile, 
the CHMP concluded that the benefit-risk balance of fosfomycin IV in this indication is positive. 

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

Although there is a moderate clinical evidence for the efficacy of IV fosfomycin in the treatment of 
bacteraemia, considering the severity of the condition, that fosfomycin is active against the 
majority of the clinically relevant pathogens, like S. aureus, E. coli, Klebsiella spp. etc. and that it 
reaches high serum levels, and that the safety profile is acceptable, the CHMP concluded that the 
benefit-risk balance of fosfomycin IV in this indication is positive. 

 

For the following indications the benefit-risk balance is considered negative by the CHMP: 
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• Upper respiratory tract infections and Otitis media 

The upper respiratory tract infections include different disease pattern involving the upper 
respiratory tract like bacterial sinusitis, pharyngitis, laryngitis or otitis media. 

No clinical data have been submitted that sufficiently establish efficacy of IV fosfomycin in 
indications of upper respiratory tract infections. Furthermore, these infections do not account 
for severe or life-threatening infections with limited treatment options are either self-limiting or 
well treatable with other antibiotics as recommended in the respective guidelines. 

Overall, taking the efficacy of IV fosfomycin and the characteristics of the conditions at stake 
(mild and/or self-limiting), the benefit-risk balance in the treatment of oto-, rhino-, 
laryngological infections is considered negative by the CHMP.  

• Ophthalmological infections 

Ophthalmological infections like bacterial conjunctivitis are usually self-limiting diseases which 
are typically treated with topical antibiotics. Since these infections are considered as minor 
infections treatable with a wide range of topical antibiotics according to existing guidelines, the 
use of fosfomycin in these infections is considered inadequate. 

Only poor clinical evidence is available for the use of fosfomycin IV in the context of 
ophthalmological infections. The CHMP did not consider the efficacy sufficiently established in 
these indications. 

Overall, taking the available data of IV fosfomycin into consideration and the characteristics of 
the conditions at stake (mild and/or self-limiting), the benefit-risk balance in these indications 
is negative.  

• Peri-operative Infections 

The term peri-operative/post-operative infection is considered to be medically unspecific. Post-
operative infections are dependent on the type of surgical intervention, the key pathogens of 
the respective part of the body and can thus be different in characteristics. The efficacy is not 
established in this broad therapeutic indication. Therefore, the benefit-risk balance is 
considered negative. 

• Indications based on fosfomycin´s antibacterial activity and pharmacokinetic 
properties; Indications restricted to severe infections caused by microorganisms 
defined as susceptible in pharmacodynamics and Methicillin-resistant staphylococcal 
meningitis 

Regarding these three indications, the CHMP considered that no specific indications were 
described, which would define the target disease within section 4.1. As such, this was 
considered a very unspecific description of the therapeutic indications and is not in accordance 
with the SmPC Guideline (Revision 2, 2009) nor the Guideline on the evaluation of medicinal 
products indicated for treatment of bacterial infections (CPMP/EWP/558/95 rev 2). 

No clinical efficacy is demonstrated in this unspecific indication and therefore the CHMP 
concluded that the benefit-risk balance of IV fosfomycin in this indication is negative. 

• Severe infections of other organ systems due to fosfomycin-susceptible Gram-
negative pathogens (see section 5.1) with limited therapeutic options 

This indication only covers the targeted therapy when susceptibility to IV fosfomycin has been 
confirmed prior to administration, and restricts its use to infections where the arsenal of 
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eligible antimicrobial treatment options is intrinsically limited (e.g. due to reduced 
pharmacokinetic tissue accessibilities in severe infections of the eyes, ENT, prostate or bile 
duct with or without abscess formation). Although this might apply in isolated clinical situations 
with limited therapeutic options and represent a potential clinical need for IV fosfomycin, the 
CHMP concluded that this indication is too broad and only limited clinical data is available that 
are not sufficient to establish efficacy. Therefore, the benefit-risk balance in this indication is 
negative. 

The CHMP also reviewed the dosage regimen for intravenous fosfomycin for the various approved 
indications and patient subpopulations. A dosing regimen of 12(16)-24 g/day is justified for all 
proposed indications in adult patients and adolescents over 12 years of age with normal renal function 
and mild-to-moderate renal impairment, taking into account that the individual dose must be selected 
dependent on the severity and site of infection, clinical situation of the patient (organ function, 
tolerability, comorbidities) and the susceptibility of the pathogen while confirming existing effective 
dosing regimens. The dosing recommendation in paediatric population was further reviewed based on 
PK modelling approaches and should be based on age and body weight. It should be noted that the PK 
modelling approaches (NAD/ PBPK model) used for PK modelling and simulation exhibit some 
limitations particularly with regard to variability. Thus, an optimisation of the PK models is 
recommended. This updated model should be considered for re-calculation of the PK/PD analyses for 
the paediatric population as soon as more clinical PK data are available (GARDP cooperation project). 

New warnings were added to section 4.4 of the SmPC regarding the need for combination therapy to 
reduce the risk of selecting for resistance and also to highlight the need to monitor sodium and 
potassium levels due to a risk of sodium overload related with infusion of IV fosfomycin. 

The CHMP also reviewed the existing data on adverse reactions observed with the use of intravenous 
fosfomycin. CHMP agreed that these risks can be minimised by appropriate warnings and 
recommendations in the product information. Finally, revisions were made to sections 5.1 and 5.2 to 
reflect current pharmacokinetic and pharmacodynamic data, including susceptibility testing breakpoints 
and prevalence of acquired resistance.  

In conclusion, the CHMP is of the opinion that the benefit-risk balance of fosfomycin powder for 
solution for infusion remains positive, subject to the agreed changes to the product information. The 
marketing authorisations shall be varied accordingly.  

Fosfomycin trometamol granules for oral solution (2g and 3g) 

The benefit-risk balance of fosfomycin trometamol is considered positive in the following indications: 

• Uncomplicated cystitis in women and female adolescents 
 

The benefit-risk balance of fosfomycin trometamol is considered positive in the indication of 
uncomplicated cystitis in women and female adolescents. The available data shows that efficacy of 
fosfomycin is established in the treatment of cystitis in non-pregnant women. The short treatment with 
a single dose is associated with high compliance and the safety profile is acceptable. Due to the unique 
mechanism of action of fosfomycin, the risk of cross-resistances can be regarded as relatively low. In 
the view of available scientific data, the indication treatment of uncomplicated urinary tract infections 
(acute cystitis) in women is justified for fosfomycin single dose.  

Regarding the appropriateness of a single dose of 3 g fosfomycin trometamol for the treatment of 
uncomplicated cystitis in premenopausal women, the totality of the available microbiological and 
clinical evidence based data from RCTs and meta-analysis currently indicates that a single 3g dose of 
fosfomycin trometamol is the most adequate dose to treat acute uncomplicated UTIs in women and 
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adolescents. Based on the data available, it is justified not to specify a lower weight limit of 50 kg in 
the product information for oral administered fosfomycin. 

 

• Perioperative antibiotic prophylaxis for transrectal prostate biopsy (TRPB) in adult man 
 

The CHMP concluded that there is insufficient evidence to establish the efficacy and safety of 
Fosfomycin in the broad indication “Periprocedural prophylaxis of urinary infections before surgical and 
transurethral diagnostic procedures” (please see below discussion on indications with negative benefit-
risk balance for fosfomycin trometamol). 

However, regarding the narrowed indication ‘Perioperative antibiotic prophylaxis for transrectal 
prostate biopsy’, CHMP considered that there is evidence to support a positive benefit-risk balance in 
this indication.  

A variety of infectious complications may occur following TRPB, ranging from asymptomatic bacteriuria 
or UTI to prostatitis, sometimes with contingent bacteraemia and sepsis. Antimicrobial prophylaxis is 
recommended for patients undergoing TRPB, as it significantly reduces the incidence of these 
complications. 

All available publications of clinical studies in different urological manoeuvres where fosfomycin was 
used were submitted and reviewed. In all studies fosfomycin trometamol demonstrated to be 
efficacious with a two-dose regimen in preventing infectious complications after these procedures. 
Three independently conducted meta-analyses were also reviewed which compared the efficacy of 
Fosfomycin trometamol with that of fluoroquinolones when used prophylactically for TRPB. All 
concluded that patients who received FT were less likely to develop infections. 

Given the benefits of using chemoprophylaxis in urologic manoeuvres, the available clinical data, the 
prostatic penetration of fosfomycin, and a low prevalence of resistance in E. coli (most predominant 
causative pathogen of post-TRPB infections), fosfomycin is considered a valuable therapeutic 
alternative in perioperative antibiotic prophylaxis for transrectal prostate biopsy, especially in light of 
growing resistance to other agents, notably the fluoroquinolones conventionally used in TRPB. 

The proposed dosing scheme with first dose administered 3 hours prior start of the procedure is well 
justified. However, the administration of the second dose 24 hours after the procedure was not 
thoroughly investigated in the submitted PK studies. Moreover, none of the submitted studies 
compared efficacy of one dose fosfomycin regimen with two doses regimen. 

The two-dosing scheme, i.e. 3g sachet 3h prior to the procedure and one 3g sachet 24h after the 
procedure, as per the current approved dosage regimen remains acceptable. However, further 
evidence comparing the administration of one dose of fosfomycin regimen vs two doses regimen is 
required to confirm the current regimen.  

In conclusion, the benefit-risk balance of the indication ‘Perioperative antibiotic prophylaxis for 
transrectal prostate biopsy’ is considered positive subject to the submission of further data to better 
characterise the suitability of the dosing scheme, specifically a phase I study in healthy volunteers 
including pharmacokinetic -pharmacodynamic analyses (please refer to section 6 of this report). These 
pharmacokinetic -pharmacodynamic analyses should be conducted considering the “Guideline on the 
use of pharmacokinetics and pharmacodynamics in the development of antimicrobial medicinal 
products” (EMA/CHMP/594085/2015). 

Following indications of fosfomycin trometamol were concluded to have a negative benefit/risk 
balance: 
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• Post-operative treatment of UTIs 
No relevant data is available regarding the use of fosfomycin in postoperative infections. The 
publications discussed are all retrospective reviews of uncontrolled clinical trials or observational or 
cohort studies. They do not provide any evidence to justify the use of fosfomycin in postoperative 
urinary infections. No other relevant clinical data was submitted that would allow CHMP to conclude 
on a positive-benefit risk balance for the use of fosfomycin in post-operative treatment of UTIs. As 
such, the efficacy for this indication is not established and therefore the benefit-risk balance is 
negative. 

 
• Abundant asymptomatic bacteriuria 

No data are available from published, controlled or uncontrolled clinical studies or from published 
reviews investigating the benefit of oral fosfomycin therapy and/or the potential risks of fosfomycin 
treatment in female patients with asymptomatic bacteriuria. Overall, taking into account the lack of 
efficacy data in this indication, the safety profile of fosfomycin and the disease condition the 
benefit-risk balance of oral fosfomycin therapy for the treatment of asymptomatic bacteriuria is 
considered negative.  
 

• Acute bacterial urethrovesical syndrome 
No relevant data is available to support a positive benefit-risk balance for the use of fosfomycin in 
this indication. As such, the efficacy for this indication is not established and therefore the benefit-
risk balance is negative. 

 
• Non-specific urethritis 

Due to the lack of available data to support the use of Fosfomycin trometamol in non-specific 
urethritis and given the fact that the pathogen spectrum of non-gonococcal urethritis (NGU) is not 
sensitive to fosfomycin the CHMP concluded that the efficacy for this indication is not established 
and the benefit-risk balance is negative. 

• Recurrent UTIs 

Based on the MAHs’ responses, the long-term use (6-12 months) of fosfomycin in prevention of 
recurrent lower urinary tract infections is not considered substantiated. No convincing efficacy data 
or PK/PD data in support of this multiple-dose indication were identified. As such, the efficacy for 
this indication is not established and therefore the benefit-risk balance is negative. 

• Periprocedural prophylaxis (broad indication) 

The overall view of the available scientific data indicates that there is insufficient evidence to 
support the broad indication “Periprocedural prophylaxis of urinary infections before surgical and 
transurethral diagnostic procedures” due to methodology limitations and different dosages used in 
the respective studies. Therefore, the efficacy for this indication is not established and the 
benefit/risk balance for the oral use of fosfomycin using multiple dosing regimens is negative. 

• Acute uncomplicated urinary tract infections in children 

There is currently insufficient data from clinical trials conducted with acceptable methodological 
study quality available to justify the treatment of acute uncomplicated urinary tract infections in 
children aged 6 – 12 years with a single dose of 2 g fosfomycin trometamol. Moreover, the 
necessary assumptions for an extrapolation of the available data in adults to children are not 
fulfilled.  As such, the efficacy for this indication is not established and the benefit-risk balance is 
negative. 
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• Asymptomatic bacteriuria and acute cystitis during pregnancy 

The evidence from clinical studies with regard to administration of oral fosfomycin in the sub-
population of pregnant women are currently too limited, both concerning safety and efficacy, to 
establish a positive benefit risk balance which would justify a labelling in section 4.1. In addition, 
there is not sufficient evidence available to determine an appropriate treatment duration and dose. 
As such, the efficacy for this indication is not established and the benefit-risk balance is negative. 

Due to substantial differences in section 4.3 of the different products, CHMP reviewed the current 
available date and harmonised the contraindications associated with the use of fosfomycin trometamol. 
The CHMP also reviewed the existing data on adverse reactions observed with the use of fosfomycin 
trometamol. CHMP agreed that these risks can be minimised by appropriate warnings and 
recommendations in the product information. Finally, revisions were made to sections 5.1 and 5.2 to 
reflect current pharmacokinetic and pharmacodynamic data, including susceptibility testing breakpoints 
and prevalence of acquired resistance.  

In conclusion, the CHMP is of the opinion that the benefit-risk balance of Fosfomycin trometamol 3 g 
granules for oral solution remains positive under normal conditions of use, taking into account the 
agreed changes to the product information. The marketing authorisations should be varied accordingly. 

CHMP also concluded that due to the deletion of the indication Acute uncomplicated urinary tract 
infections in children products containing fosfomycin 2g granules should be suspended subject to the 
conditions for lifting the suspension of the marketing authorisation as set out in section 7 of this 
report. 

Fosfomycin calcium for oral use 

Fosfomycin calcium is approved for the treatment of urinary tract infections, uncomplicated 
gastrointestinal infections and dermatological infections. According to the SmPC, the dose for all three 
indications in adults is 500 mg - 1 g every 8 hours (1-2 capsules or 2-4 tablespoons of 5 ml suspension 
every 8 hours). 

Due to differences in the pharmacokinetic properties the extent of the existing data concerning safety 
and efficacy of fosfomycin trometamol that can be extrapolated to fosfomycin calcium is limited. The 
data on the recommended dose of fosfomycin trometamol are not applicable to fosfomycin calcium due 
to the different PK. Furthermore, data which justifies the labelled dosage recommendation for 
fosfomycin calcium (multiple dosages) is not available. 

The submitted data concerning the urine concentration of fosfomycin calcium are extrapolated from 
data published for fosfomycin trometamol and need therefore to be interpreted with caution. 

Regarding the submitted safety data it might be assumed that the safety profile of fosfomycin 
trometamol and fosfomycin calcium are similar, possibly with more gastrointestinal side effects due to 
poorer absorption of fosfomycin calcium. 

For indications uncomplicated gastrointestinal infections and dermatological infections, no clinical data 
of fosfomycin calcium are available that have investigated the efficacy and safety and an appropriate 
dose regimen. Since fosfomycin trometamol is not approved for these indications, extrapolation of data 
of fosfomycin trometamol to fosfomycin calcium is not feasible. Altogether, it must be concluded that 
at present no data are available that would justify the use of fosfomycin calcium for the treatment of 
gastrointestinal and dermatological infection.  

In view of the lack of efficacy and safety data for the indications treatment of gastrointestinal and 
dermatological infections the CHMP conclude that the benefit-risk balance of these indications are 
negative. 
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Regarding the indication ‘Treatment of uncomplicated urinary tract infections (uUTI) in women’ 
although limited data on the PK and efficacy of fosfomycin calcium are available the CHMP concluded 
that considering the available data and a positive safety profile of CaFO, there is sufficient evidence to 
establish a positive benefit-risk balance for this indication. However, due to the limitations of the 
available data the marketing authorisations for products containing fofomycin calcium for the 
treatment of uUTIs are subject to the submission of further data to better characterise the PK profile, 
including confirmation of the appropriate dose, and efficacy of fosfomycin calcium for the treatment of 
uUTI in adult women (please refer to section 6 of this report). 

The MAHs of fosfomycin calcium containing medicinal products shall commit: 

• to provide results of the planned PK study and PK/PD/popPK analysis to national competent 
authority within 16 months after finalization of the referral procedure and before start of the 
non-inferiority trial, 

• to provide the final study protocol for the non-inferiority trial in the indication uUTI in adult 
women to national competent authority within 18 months after finalization of the referral 
procedure taking the results of the PK-study and PK/PD/popPK analysis into account. The final 
study protocol should be submitted before start of the non-inferiority trial. 

For fosfomycin trometamol the indication “acute uncomplicated urinary tract infection in children” was 
concluded with a negative risk-benefit balance since there were insufficient clinical evidence to support 
the use in children. Considering that no further data was provided for fosfomycin calcium in this 
population, the benefit-risk balance for the treatment of uUTIs in children with fosfomycin calcium is 
negative.  

Fosfomycin for intramuscular use 

This medicinal product is indicated for the treatment of infections of the genitourinary tract, respiratory 
tract and tissues caused by micro-organisms that are sensitive to fosfomycin (Fosfocina SmPC). 

However, no relevant clinical data (including PK, efficacy and safety) were submitted to support this 
route of administration of fosfomycin during the referral and there is a lack of evidence regarding 
fosfomycin for intramuscular use. The available data for the intramuscular application of fosfomycin are 
very scarce and as such, the intramuscular application of fosfomycin is not satisfactorily supported by 
the published results up to date.  

Considering all the above the benefit/risk balance of the intramuscular fosfomycin is considered 
negative. Therefore, CHMP recommends the suspension of fosfomycin products for intramuscular use 
subject to the conditions for lifting the suspension of the marketing authorisation as set out in section 
7 of this report. 

5.  Risk management 

5.1.  Risk minimisation activities  

The CHMP, having considered the available data, is of the opinion that neither additional 
pharmacovigilance activity, nor additional risk minimisation measure are required beyond the 
recommended changes to the product information. 

5.1.1.  Amendments to the product information 

Having reviewed all available data, the CHMP considered that a number of changes are needed to the 
product information of fosfomycin-containing products for the powder for solution for infusion and 
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granules for oral solution. In particular, the wording of the indications was revised and aligned with the 
available data and taking into consideration the existing clinical experience and current guidelines. 

The posology and method of administration section was also revised to provide appropriate and up-to-
date guidance on the use of fosfomycin to prescribers.  

CHMP reviewed the current available date and harmonised the contraindications associated with the 
use of fosfomycin. The CHMP also reviewed the existing data on adverse reactions observed with the 
use of fosfomycin and provided revision for section 4.8.  

Revisions were made to sections 5.1 and 5.2 to reflect current pharmacokinetic and pharmacodynamic 
data, including susceptibility testing breakpoints and prevalence of acquired resistance. 

Other sections of the SmPC include sections 4.5, 4.6, 4.7 and 4.9 were revised. 

The Package Leaflet was amended accordingly. 

 

6.  Condition to the marketing authorisations for Fosfomycin 
calcium and Fosfomycin trometamol 3g medicinal products 

The marketing authorisation holders for medicinal products containing Fosfomycin calcium shall 
complete the below conditions, within the stated timeframe, and competent authorities shall ensure 
that the following is fulfilled: 

 

In order to further characterise the pharmacokinetic profile and to 
confirm the efficacy of Fosfomycin calcium in the treatment of 
uncomplicated urinary tract infections in adult women the MAH(s) 
should conduct and submit the results of: 

• A pharmacokinetic study including population 
pharmacokinetic- and pharmacokinetic -pharmacodynamic 
analyses to further characterise the dosage regimen. 

 The complete study protocols should be submitted to the 
 relevant National Competent Authorities for agreement: 

 

 The final study report should be submitted to the relevant 
 National Competent Authorities: 

 

 

 

• A non-inferiority clinical trial to evaluate the efficacy in the 
indication of uncomplicated urinary tract infections in adult 
women. 

 The complete study protocols should be submitted to the 
 relevant National Competent Authorities for agreement: 

 

 

 

 

 

 

Within 1 month after 
Commission decision 

 

Within 16 months after 
Commission decision 

 
 
 
 
 
 
 

 

Within 18 months after 
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 The final study report should be submitted to the relevant 
 National Competent Authorities: 

 

 

Commission decision 

 
 
Within 30 months after 
Commission decision 

 
 

The marketing authorisation holders for medicinal products containing Fosfomycin trometamol for the 
indication ‘Perioperative antibiotic prophylaxis for transrectal prostate biopsy’ shall complete the below 
conditions, within the stated timeframe, and competent authorities shall ensure that the following is 
fulfilled: 

In order to support the two-dose posology in the indication 
‘Perioperative antibiotic prophylaxis for transrectal prostate biopsy’ 
the MAH(s) should conduct and submit the results of a phase I study 
in healthy volunteers including pharmacokinetic -pharmacodynamic 
analyses. 

 

The complete study protocols should be submitted to the relevant 
National Competent Authorities for agreement: 

 

The final study report should be submitted to the relevant National 
Competent Authorities: 

 

 

 

 

 

 

Within 1 month after 
Commission decision 

 

Within 16 months after 
Commission decision 

 

7.  Conditions for lifting the suspension of the marketing 
authorisations for Fosfomycin intramuscular and Fosfomycin 
trometamol (2g) medicinal products 

Fosfomycin-containing medicinal products intended for intramuscular administration  

For the suspensions of intramuscular fosfomycin containing medicinal products to be lifted, the 
competent authorities shall ensure that the below conditions have been completed by the marketing 
authorisation holders:  

The MAHs should submit appropriate scientific evidence to demonstrate a positive benefit-risk balance 
of the medicinal product in any indication. 

Fosfomycin trometamol 2g granules for oral solution 

For the suspension of fosfomycin 2g granules for oral solution containing medicinal products to be 
lifted, the competent authorities shall ensure that the below conditions have been completed by the 
marketing authorisation holders: 
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The MAHs should submit appropriate scientific evidence to demonstrate a positive benefit-risk balance 
of the medicinal product in any indication. 

8.  Grounds for Opinion 

Whereas, 

• The Committee for Medicinal Products for Human Use (CHMP) considered the procedure under 
Article 31 of Directive 2001/83/EC for fosfomycin-containing medicinal products.  

• The CHMP considered the totality of the data including the responses submitted by the 
marketing authorisation holders in writing and during an Oral Explanation, as well as the 
outcomes of a consultation with the Infectious Disease Working Party.  

Fosfomycin powder for solution for infusion (intravenous fosfomycin) 

• Taking into consideration the available clinical data and an acceptable safety profile the 
benefit-risk balance for fosfomycin powder for solution for infusion (intravenous fosfomycin) 
remains positive for the treatment of complicated urinary tract infections, infective 
endocarditis, bone and joint infections, hospital-acquired pneumonia including ventilator–
associated pneumonia, complicated soft skin and tissue infections, bacterial meningitis, 
complicated intra-abdominal infections and bacteraemia that occurs in association with, or is 
suspected to be associated with, any of the infections mentioned above when it is considered 
inappropriate to use antibacterial agents that are commonly recommended for their initial 
treatment.  

• The CHMP considered the available data to be sufficient to support revisions of the dosage 
regimen for intravenous fosfomycin for the various approved indications and patient 
subpopulations as well, as the need to harmonise the section on special warnings including the 
need to add new warnings for combination therapy and risk of sodium overload. The CHMP also 
reviewed the existing data on adverse reactions observed with the use of intravenous 
fosfomycin and concluded that these risks can be minimised by appropriate warnings and 
recommendations in the product information. It was also considered that the pharmacokinetic 
and pharmacodynamic data in the product information need to be updated as well. 

Fosfomycin trometamol granules for oral solution (2g and 3g) 

• Regarding fosfomycin trometamol 3 g granules for oral solution the CHMP considered that the 
benefit-risk balance remains positive in the treatment of acute uncomplicated cystitis in women 
and female adolescents. The CHMP also concluded on the appropriateness of a single dose of 3 
g fosfomycin trometamol for this indication. There is currently insufficient data to establish a 
positive benefit-risk balance for the treatment of acute uncomplicated urinary tract infections 
in children aged 6 – 12 years with a single dose of 2 g fosfomycin trometamol. Therefore, the 
CHMP concluded that medicinal products containing fosfomycin 2 g granules should be 
suspended. To lift the suspension the MAH should submit appropriate scientific evidence to 
demonstrate a positive benefit-risk balance of the medicinal product in any indication. 

• The CHMP concluded that the benefit-risk balance of the indication ‘Perioperative antibiotic 
prophylaxis for transrectal prostate biopsy (TRPB) in adult men’ is positive subject to a 
condition for the marketing authorisation holder(s) to further characterise the two-dose 
posology through generation of further evidence on the pharmacokinetic and 
pharmacodynamics of fosfomycin trometamol 3g with this dose regimen in this indication. 
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• The CHMP concluded on the harmonisation of contraindications associated with the use of 
fosfomycin trometamol. The CHMP also reviewed the existing data on adverse reactions 
observed with the use of fosfomycin trometamol granules for oral solution and concluded that 
these risks can be minimised by appropriate warnings and recommendations in the product 
information. It was also considered that the pharmacokinetic and pharmacodynamic data in the 
product information need to be updated as well. 

Fosfomycin calcium for oral use 

• Regarding fosfomycin calcium for oral use the CHMP concluded that in view of all the available 
data the efficacy and safety for the indications ‘treatment of gastrointestinal and 
dermatological infections’ has not been established and therefore that the benefit-risk balance 
of these indications is negative. Regarding the treatment of uncomplicated urinary tract 
infections in women the benefit-risk balance of this indication remains positive subject to a 
condition to the marketing authorisations to further characterise the pharmacokinetic profile 
and to confirm the efficacy of fosfomycin calcium in the treatment of uncomplicated urinary 
tract infections in adult women. 

Fosfomycin for intramuscular use 

• In view of the insufficient data to establish the efficacy and safety, the CHMP concluded that 
the benefit-risk balance for intramuscular fosfomycin is negative and the medicinal products 
should be therefore suspended. To lift the suspension, the MAH should submit appropriate 
scientific evidence to demonstrate a positive benefit-risk balance of the medicinal product in 
any indication. 

In view of the above, the Committee considers that the benefit-risk balance of fosfomycin powder for 
solution for infusion remains favourable subject to the agreed amendments to the product information.   

In view of the above, the Committee also considers that the benefit-risk balance of fosfomycin 3 g 
granules for oral solution remains favourable subject to the agreed amendments to the product 
information and subject to a condition in the marketing authorisation. In order to further support the 
two-dose posology, in the indication ‘Perioperative antibiotic prophylaxis for transrectal prostate 
biopsy’, through generation of further evidence on the pharmacokinetic and pharmacodynamics of 
fosfomycin trometamol with this dose regimen in this indication, the MAH(s) should conduct and 
submit the results of a phase I study in healthy volunteers including pharmacokinetic -
pharmacodynamic analyses. 

The Committee, as a consequence, recommends the variation to the terms of the marketing 
authorisations for fosfomycin powder for solution for infusion and fosfomycin 3 g granules for oral 
solution. 

Furthermore, in view of the above, the Committee considers that the benefit-risk balance of fosfomycin 
calcium for oral use remains favourable subject to a condition in the marketing authorisation for the 
indication treatment of uUTI in adult women. In order to further characterise the pharmacokinetic 
profile and efficacy of Fosfomycin calcium in the treatment of uncomplicated urinary tract infections in 
women the MAH(s) should conduct and submit the results of a pharmacokinetic study including 
population pharmacokinetic- and pharmacokinetic -pharmacodynamic analyses and a non-inferiority 
trial in the indication of uncomplicated urinary tract infections in adult women.  

The Committee, as a consequence, recommends the variation to the terms of the marketing 
authorisation of fosfomycin calcium for oral use. 
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In addition, the Committee, also considers that the benefit-risk balance of fosfomycin for intramuscular 
use and fosfomycin 2 g granules for oral solution use is not favourable. 

Therefore, pursuant to Article 116 of Directive 2001/83/EC, the Committee recommends the 
suspension of the marketing authorisations for fosfomycin for intramuscular use and fosfomycin 2 g 
granules for oral solution use. 

For the suspension of fosfomycin for intramuscular use to be lifted, the marketing authorisation 
holder(s) shall submit appropriate scientific evidence to demonstrate a positive benefit-risk balance of 
the medicinal product in any indication. 

For the suspension of fosfomycin 2g granules for oral solution containing medicinal products to be 
lifted, the MAH(s) should submit appropriate scientific evidence to demonstrate a positive benefit-risk 
balance of the medicinal product in any indication. 

 

 

 
 


	Table of contents
	1.   Information on the procedure
	2.  Scientific discussion
	2.1.  Introduction
	2.2.  Non-clinical aspects
	2.3.  Pharmacokinetics
	2.4.  Pharmacodynamic properties
	2.5.  Data on efficacy
	2.6.  Data on safety

	3.  Expert consultation
	4.  Benefit-risk balance
	5.  Risk management
	5.1.  Risk minimisation activities
	5.1.1.  Amendments to the product information


	6.  Condition to the marketing authorisations for Fosfomycin calcium and Fosfomycin trometamol 3g medicinal products
	7.  Conditions for lifting the suspension of the marketing authorisations for Fosfomycin intramuscular and Fosfomycin trometamol (2g) medicinal products
	8.  Grounds for Opinion

