
 

 

 

 

 

FOSFOMYCIN 

 

The Roses of Heliogabalus (Elagabalus), oil on canvas, Sir Lawrence Alma-Tadema, 

1888, private collection. 

 

As the attention of the new emperor was diverted by the most trifling amusements, he 

(A.D 219) wasted many months in his luxurious progress from Syria to Italy, passed at 

Nicomedia his first winter after his victory, and deferred to the ensuing summer his 

triumphal entry into the capital. A faithful picture, however, which preceded his arrival, 

and was placed by his immediate order over the altar of Victory in the senate-house, 

conveyed to the Romans the just but unworthy resemblance of his person and manners. 

He was drawn in his sacerdotal robes of silk and gold, after the loose flowing fashion of 

the Medes and Phoenicians; his head was covered with a lofty tiara, his numerous 

collars and bracelets were adorned with gems of an inestimable value. His eyebrows 



were tinged with black, and his cheeks painted with an artificial red and white. The grave 

senators confessed with a sigh, that, after having long experienced the stern tyranny of 

their own  countrymen, Rome was at length humbled beneath the effeminate luxury of 

Oriental despotism.             

 

Edward Gibbon,  

“The History of the Decline and Fall of the Roman Empire”,  

volume 1, 1776. 

 

According to the Historia Augusta, the emperor Elagabalus decided on one occasion to 

rid himself of some enemies. True to his bizarre personality he decided to do this by the 

unusual method of concealing a vast amount of rose petals hidden in a false ceiling. 

When the ceiling was opened tons of rose petals came down on top of the group burying 

and suffocating them. 

 

Elagabalus was able to overcome his enemies, by a most unique and devious means. 

There would not have been any questioning of the emperor as to why he wanted to 

conceal rose petals in the roof of his palace for an upcoming feast he had planned - 

though why he needed many tons of them may have raised a few eyebrows!  

 

Many of our bacterial enemies defend themselves well against the usual weapons we use 

against them. Some know all our tricks to a tee. To regain the advantage we must make 

use of a most devious and unexpected Elagabalian strategy, in order to take our enemies 

by complete surprise! We may achieve this by the use of fosfomycin. This agent acts by a 

unique mechanism of killing, one completely unknown to many of our most feared 

adversaries!         

 

 

The Roses of Heliogabalus (Elagabalus), (Detail) oil on canvas, Sir Lawrence Alma-

Tadema, 1888, private collection. 



FOSFOMYCIN 

 

Introduction 

 

Fosfomycin (originally known as phosphonomycin) is a broad-spectrum antibiotic with 

a unique mechanism of action.  

 

It is produced by certain Streptomyces species, although it can now be made synthetically 

. 

This antibiotic is not new, being first used decades ago. It has recently found a new place 

in helping to treat some of the emerging multi-resistant “superbugs”, that have acquired 

resistance to virtually all other currently used antibiotics. 

 

History 

 

Fosfomycin is not a new drug. 

 

It was first used decades ago but now has found a new place in the treatment of some 

emerging highly resistant organisms, the CRE. 

 

Fosfomycin was discovered by Merck and Co. Working with Spain’s Companía Espanola 

de Penicilina y Antibióticos (Cepa) in 1969. 

 

Chemistry 

 

Fosfomycin has no structural relationship with other known classes of antibiotics. 

 

It is a phosphonic acid derivative. 

 

It shows almost no binding to proteins. 

 

Fosfomycin has an extremely molecular mass (just 138 Daltons) which ensures its 

extensive diffusibility into tissues. 

 

Classification 

 

Fosfomycin belongs to the class of phosphonic antibiotics 

 

Fosfomycin is the only agent in current medical use. 

 

Preparation 

 

Single-dose sachet: 

 

● Containing the equivalent of 3 grams of fosfomycin tromethamine (a soluble 

 salt) for dissolving in water. 

 



Fosfomycin calcium is another oral form, however fosfomycin tromethamine is the 

preferred formulation for oral administration because it is better absorbed into the blood 

compared to fosfomycin calcium. 

 

Ampoules: 

 

● Fosfomycin disodium as powder for reconstitution, as 2, 4 or 8 grams.  

 

Mechanism of Action 

 

Fosfomycin is a bactericidal antibiotic. 

 

It interferes with cell wall synthesis in both Gram-positive and Gram-negative bacteria by 

inhibiting the initial step involving phospho-enol- pyruvate synthetase. 

 

It inhibits the synthesis of peptidoglycan by blocking the formation of N-acetylmuramic 

acid. 

 

Its unique mechanism of action may provide a synergistic effect to other classes of 

antibiotics including beta-lactams, aminoglycosides, and fluoroquinolones. 

 

Pharmacokinetics 

 

Absorption: 

 

● Fosfomycin can be given orally or IV. 

 

Fosfomycin is rapidly absorbed following oral administration. 

 

Oral bioavailability is around 40 % for fosfomycin tromethamine versus 12 % for 

the calcium salt of fosfomycin. 

 

After absorption, fosfomycin- trometamol releases free fosfomycin by hydrolysis. 

 

Distribution: 

 

● Fosfomycin shows almost no binding to proteins. 

  

● It has good distribution into tissues, achieving clinically relevant concentrations in 

 serum, kidneys, bladder wall, prostate, lungs, inflamed tissues, bone, 

 cerebrospinal fluid, abscess fluid, and heart valves. 
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● Fosfomycin can cross the placental barrier. 

 

Metabolism and excretion: 

 

● Fosfomycin tromethamine is predominantly excreted unchanged in the urine by 

simple glomerular filtration. 



 

● Elimination half life is about 4 - 8 hours. 

 

In patients with chronic renal failure, the half-life of fosfomycin is increased 

significantly (up to 50 hours). 

 

● Urinary levels remain high for prolonged periods (over 24 hours) making it useful 

 in the treatment of UTIs. 

 

Pharmacodynamics 

 

Fosfomycin is active against both a broad spectrum of both gram positive and gram 

negative aerobic organisms. 

 

It is active against many multiresistant organisms including: 

 

1. MRSA 

 

2. VRE 

 

3. ESBLs 

 

4. CREs 

 

Fosfomycin is only moderately active against Pseudomonas aeruginosa. 

 

Note that, as for all antibiotics, the prevalence of bacterial resistance may vary 

geographically and over time for selected species and local information on resistance 

is also important, particularly when treating severe infections. 

 

Indications 

 

Fosfomycin is particularly useful for some highly resistant Gram-negative bacteria, such 

as: 
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1. Organisms with extended-spectrum beta-lactamase enzymes (ESBLs)  

 

2. Vancomycin-resistant enterococci (VRE). 

 

3. Some CRE pathogens such as KPC-Klebsiella pneumoniae.  

 

Use should be guided by susceptibility testing of isolates, (as fosfomycin-resistant KPC 

organisms have been isolated in Australia). 
2
 

 

Contraindications/ Precautions 

 

These include: 

 



1. Known allergy to fosfomycin 

 

2. Caution in patients with chronic renal failure, where the half life of elimination 

 can be significantly prolonged. 

 

There is generally no cross-resistance between fosfomycin and other classes of 

antibacterial agents such as beta-lactams and aminoglycosides. 

 

Pregnancy 

 

Caution, insufficient data 

 

Breast feeding 

 

Caution, insufficient data 

 

Adverse Effects 

 

Fosfomycin is generally well tolerated, with a low incidence of adverse events. 

 

Adverse can include: 

 

1. GIT upset: 

 

 ● This is the most common adverse reaction. 

 

2. Clostridium difficile associated diarrhea has been reported with use of nearly all 

 antibacterial agents, including fosfomycin, though this is very rare. 

 

Fosfomycin is not a nephrotoxic agent. Previous studies performed in animals have 

shown that fosfomycin in fact has some protective effect against nephrotoxicity due to 

aminoglycosides. 
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Dosing 
 

Fosfomycin is not registered in Australia but is available via the SAS (Special Access 

Scheme) program. 

 

Use should be guided by susceptibility testing  

 

Fosfomcyin in most  institutions  will require the approval of an Infectious Diseases 

specialist. 

 

Orally: 

 

Oral fosfomycin is mainly used in the treatment of urinary tract infections. 

 

For uncomplicated UTI: 



 

● Generally this is a stat dose of 3 grams.   

 

For complicated UTI, dosing can be complex and should be guided by an Infectious 

Diseases specialist.   

 

● In general terms dosing is 3 gram orally every 2-3 days (for a total of 3 doses). 

 

 Oral dosing cannot be used to treat more serious systemic infections. 

 

IV: 

 

Intravenous fosfomycin may be in combination with other antibiotics for the treatment of 

serious nosocomial infections due to multidrug-resistant Gram-positive and Gram-

negative bacteria. 

 

● The usual dose is 8 gram IV 8 hourly. 
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