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Drug Review: Fosfomycin—A Rarely used but more
Practical Approach for Urinary Tract Infections
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ABSTRACT

In this current era of resistance, treating urinary tract infections
(UTls) on outpatient department (OPD) basis has become
cumbersome. Resistance has dramatically increased for
cotrimoxazole, levofloxacin, ciprofloxacin and nitrofurantoin
in past few decades. Intravenous drugs increase the cost of
treatment and patient may need hospitalization. We searched
and analyzed the literature and found fosfomycin to be better
alternative in resistant UTI as resistance to this drug is low and
is cost-effective in comparison to available intravenous drugs.
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INTRODUCTION

Fosfomycin is derived from phosphonic acid and acts by
inhibiting cell wall synthesis by inhibiting peptidoglycan
assembly."? Fosfomycin is a broad spectrum antibiotic
active against Gram-positive and Gram-negative orga-
nisms. In urinary tract infections (UTIs), drug has been
found to be very useful and resistance has not emerged
yet. When compared to other potential treatments, it has
been found to be safer, more cost-effective with lesser
contraindications. It is available in the market under the
trade name Monurol costing around 200.
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SPECTRUM AND PHARMACOKINETICS

It is active against more than 90% strains of Escherichia
coli, Serratia marcescens, Citrobacter diversus, Klebsiella
oxytoca, Klebsiella pneumonia, Enterobacter cloacae, Pro-
teus mirabilis, Pseudomonas aeruginosa, Proteus vulgaris,
Providencia rettgeri, Enterococcus faecium and Enterococcus
faecalis including vancomycin resistant enterococci and
methicillin resistant Staphylococcus aureus as shown in
various in vitro and clinical studies.® After oral adminis-
tration, it is rapidly absorbed with bioavailability of 30 to
37%.* Route of elimination is mainly through kidneys by
glomerular filtration with excretion as unchanged drug.*
Peak serum concentration of drug is reached within
4 hours of 3 gm dose.

RESISTANCE

Resistance to fosfomycin is mainly chromosomal,
though cases of plasmid mediated resistance have been
described.”® Chromosomal resistance occurs due to
mutations that interfere with transport systems required
for fosfomycin uptake resulting in reduced intracellular
concentrations of the drug.2 However, these mutations are
uncommon and not associated with resistance to other
agents. The dosing and frequency of fosfomycin has been
described in Table 1.

SIDE EFFECTS

Most frequently reported adverse events occurring in
> 1% of the study population regardless of drug relation-
ship were: diarrhea, headache, vaginitis, nausea, rhinitis,
back pain, pharyngitis, dizziness in decreasing order of
frequency and incidence of such side effects is comparable
to other commonly used drugs.

METHODOLOGY

We reviewed various literature and databases includ-
ing PubMed, Copernicus, IndMED and Google Scholar
and analyzed them in reference to the present clinical
scenario.

REVIEW OF LITERATURE

Stein GE et al (1999) conducted a double blind rando-
mized trial and compared fosfomycin 3 gm orally with
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Table 1: The dosing and frequency schedule of fosfomycin’2

Patients 215 years Children < 15 years  Children <1 year

Infection CrCl = 50 ml/min CrCI 10-50 mi/min ~ CrCl <10 ml/min (250 ml/min) (CrCl 2 50 ml/min)
Uncomplicated 3gmoral x 1dose 3 gmsachetoral x 3 gm sachet oral x 2 gm sachet oral x 1 gm sachet oral x
cystitis 1 dose 1 dose 1 dose 1 dose

Complicated cystitis 3 gm oral every 3 gm oral every 3 gm oral every 2 gm oral every 1 gm oral every

2 days for 7-21 days 3 days for 7-21 days 3 days for 7-21 days 2 days for 7-21 days 2 days for 7-21 days
Renal dysfunction decreases renal excretion (concentration) and, if patient is on hemodialysis, it should be given after hemodialysis.
Drug is to be given with 1 glass cool water. Alternate dosing of 3 gm oral every 2 days for 7 to 14 days may be offered to children 12
to 14 years of age with CrCl = 50 ml/minute

Table 2: Susceptibility to ESBL producing E. coli to other antibiotics
No. of ESBL

Total no. of E. coli Number of ESBL-producing E. coli

from urine isolates (%) isolates susceptible to (%)
FOS ERT NF TMP/SMX  GM CP
6076 100 97 66 94 27 78 22

FOS: Fosfomycin; ERT: Ertapenem; NF: Nitrofurantoin; TMP/SMX: Trimethoprim/sulfamethoxazole; GM: Gentamicin; CP: Ciprofloxacin

Nitrofurantoin 100 mg PO BD for 7 days. A total number
of 749 patients with uncomplicated urinary tract infec-
tions (UTIs) were included in the study and it was found
that 94% of isolates were susceptible to fosfomycin as
compared to 83% for nitrofurantoin and adverse events
were not different between the two treatment groups
(5.3% for fosfomycin and 5.6% for nitrofurantoin), and
hence concluded that fosfomycin presents a reasonable
alternative above all when antimicrobial resistance and
patient’s allergy precludes the application of first line
agents for UTL’

Crocchiolo P et al 1990 included 73 ambulatory non-
pregnant women with uncomplicated UTIs and a rand-
omized study of fosfomycin 3 gm vs TMP/SMX 160/800q
12 hour for 3 days was done. Thirty-six were evaluated;
19 were treated with fosfomycin and 17 with TMP/SMX.
Bacteriological success after 4 weeks of follow-up was eva-
luated as such fosfomycin: cure in 17 (89%), and failure in
2 (11%) whereas TMP/SMX: cure in 13 (76%), and failure in
4 (24%). And, hence, it was concluded that fosfomycin had
higher sustained bacteriologic cure compared to TMP/
SMX at 4 weeks after treatment completion.'’

Bozkurt O et al 2008 compared the efficacy of
fosfomycin 3 gm x 1 dose to ciprofloxacin 500 mg PO
q 12 hours for 3 days in a double-blind randomized
controlled trial of 100 adult nonpregnant women with
uncomplicated UTLM Fifty patients received fosfomycin
and 50 ciprofloxacin. Clinical cure among patients who
received fosfomycin was 48 out of 50 patients (96%) as
compared to 47 of 50 patients (94%) in the ciprofloxacin
group. Authors concluded that in treatment of uncom-
plicated UTI in women, fosfomycin single dose was as
efficacious as ciprofloxacin with better tolerability."

Falagas ME et al (2010) conducted a meta-analysis of 27
randomized controlled trials comparing fosfomycin with
other antibiotics in treatement of cystistis, with regard
to its therapeutic efficacy and relative safety.® In trials

involving nonpregnant females; fosfomycin 3 gm single
dose was compared to Quinolones (norfloxacin, cipro-
floxacin and ofloxacin), trimethoprim, trimethoprim/
sulfamethoxazole, -lactams (cephalexin and amoxicillin)
and nitrofurantoin. In the mixed group studies (non-
pregnant and male patients), fosfomycin was compared
to norfloxacin, netilmicin or amikacin, and amoxicillin/
clavulanate. In studies of pregnant women, fosfomycin
was compared to -lactams (amoxicillin/clavulanate
and ceftibuten) and nitrofurantoin. Fosfomycin showed
comparable efficacy for the treatment of patients with
cystitis and may provide a valuable alternative option
for the treatment of cystitis in nonpregnant and pregnant
women, elderly and pediatric patients.®

Auer S et al (2010) evaluated in vitro susceptibility
of E. coli isolates to select antibiotics."> One hundred
extended-specturm B-lactamases (ESBL) positive E. coli
from ambulatory patients with confirmed UTI collected
were included in the study. Susceptibility to ESBL pro-
ducing E. coli to other antibiotics as described in Table 2.

Based on these in vitro susceptibility results, fosfomy-
cin, nitrofurantoin and pivemecillinam could be consid-
ered as treatment options for UTIL. Extended-spectrum
B-lactamases producing E. coli exhibited excellent in vitro
susceptibility to fosfomycin. Other studies have also
reported similar high susceptibilities of ESBL-producing
E. coli to fosfomycin.

Escherichia coli isolates that produce CTX-M ESBLs
have emerged as a serious cause of urinary tract infec-
tions (UTIs) in the community. The study by Prakash et al
showed that approximately 90% of urinary CTX-M ESBL-
producing isolates were susceptible to the combination of
cefdinir plus amoxicillin-clavulanate and to fosfomycin.
One hundred percent of isolates were susceptible to
ertapenem. Nitrofurantoin was active against 73.9% of
isolates, while only 10.9% and 4.3% were susceptible to
doxycycline and ciprofloxacin respectively.”?
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Allerberger F et al 1999 demonstrated that based on
study susceptibility breakpoints, the MICs of fosfomycin
for most VRE isolates were in the intermediate range,
yielding an MIC 50 of 32 mg/1 and an MIC 90 of 64 mg /1.1

Perri MB et al 2002 evaluated in vitro activity of
fosfomycin against 75 clinical isolates of VRE 52 isolates
were E. faecium and 23 isolates were E. faecalis. All VRE
faecalis isolates were susceptible to fosfomycin. However,
only 35 out of 52 (67%) VRE faecium isolates were fully
susceptible to fosfomycin and 16 isolates (31%) showed
intermediate susceptibility (MIC = 128 mg/1).®

In an earlier study by Shrestha NK et al (2003) conse-
cutive clinical isolates of VRE faecium (40 blood and 35
urine isolates) over 1 year were tested for susceptibility
to linezolid, quinupristin/dalfopristin, fosfomycin and
nitrofurantoin using the Etest. All isolates were suscep-
tible to Linezolid. Fosfomycin and quinupristin/dalfo-
pristin had good in vitro activity against VRE faecium,
approaching 100%; susceptibility to nitrofurantoin was
lower. They concluded that fosfomycin is a useful alterna-
tive to linezolid and quinupristin/dalfopristin particu-
larly in treating UTIs due to VRE strains in certain clinical
situations, thus ameliorating resistance emergence among
Enterococcus spp. to these agents.l(’

CONCLUSION

The convenience of a single-dose regimen, broad range of
activity proven in vitro and in vivo, and minimal propen-
sity for promoting resistant pathogens make fosfomycin
an attractive regimen for the treatment of complicated
and uncomplicated cystitis. Based on available evidence,
the clinical efficacy of fosfomycin was comparable to first
line agents for UTL

ADVANTAGES OF FOSFOMYCIN

e Single dose regimen.

* Can be given in patients with compromised renal
function.

* Low cost of therapy.

¢ Availability of oral drug with efficacy comparable to
IV options.

SUGGESTED REASONABLE USES

* Empiric treatment of uncomplicated cystitis (nitro-
furantoin and TMP-SMX are also potential options).

e Complicated cystitis when other oral options are not
available.

* Due to limited systemic absorption, fosfomycin
should not be used for pyelonephritis.

e If persistence or reappearance of bacteriuria occurs
after treatment with fosfomycin, repeat testing

for sensitivity should be performed and another
agents be considered as resistance can develop after
treatment.
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