
International Journal of Antimicrobial Agents 53 (2019) 195–196 

Contents lists available at ScienceDirect 

International Journal of Antimicrobial Agents 

journal homepage: www.elsevier.com/locate/ijantimicag 

Letter to the Editor 

Outcomes of Fosfomycin Use in Ceftriaxone-Resistant 

Enterobacteriaceae Urinary Tract Infection in the Elderly 

S

 

t  

o  

m  

b  

p  

m  

c  

r

 

c  

w  

w  

f  

n  

F  

t  

o  

i  

c  

s  

t  

(

 

f  

u  

c  

p  

C  

f  

r  

a  

d  

p  

o  

c  

q  

o  

r

 

3  

i  

n  

u  

r  

Table 1 

Baseline patient characteristics (N = 115). 

Demographic data n (%) ∗

Age, median (IQR) 79 (70.0, 86.0) 

Female sex 72 (62.6) 

Drug allergy 

Beta-lactam 24 (20.9) 

Quinolone 1 (0.9) 

Co-trimoxazole 5 (4.3) 

Creatinine clearance 

Median (IQR) 40.4 (27.6, 56.5) 

< 30 mL/min 34 (29.6) 

30–50 mL/min 41 (35.7) 

> 50 mL/min 40 (34.8) 

Co-morbidities 

Charlson’s co-morbidity score, median (IQR) 6.0 (4.0, 8.0) 

Cardiovascular disease 43 (37.4) 

Cerebrovascular disease 46 (40.0) 

Diabetes mellitus 49 (42.6) 

Diagnosis 

Cystitis 77 (67) 

Complicated cystitis 38 (33) 

Catheterisation 32 (27.8) 

Urogenital abnormalities 4 (3.5) 

Renal calculus 2 (1.7) 

Microbiology 

Escherichia coli 71 (61.7) 

Klebsiella pneumoniae 44 (38.3) 

No. of fosfomycin trometamol doses 

3 g once 88 (76.5) 

3 g × 3 doses 22 (19.1) 

Others 5 (4.3) 

Use of other antibiotics 

Active empirical 30 (26.1) 

Active definitive (non-fosfomycin) 37 (32.2) 

∗ Results are n (%) unless indicated as Median (IQR). IQR – in- 

terquartile range. 
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Fosfomycin is a cell-wall active antibiotic with bactericidal ac-

ivity against many Gram-positive and -negative bacteria. One dose

f 3 g oral fosfomycin is indicated for uncomplicated cystitis in fe-

ales [1] . Increasingly, fosfomycin is used to treat cystitis caused

y drug-resistant organisms but data on patients with renal im-

airment are lacking. We conducted a retrospective study to deter-

ine the safety and efficacy of fosfomycin in treatment of cystitis

aused by extended spectrum beta-lactamase (ESBL) Enterobacte-

iaceae in a 1400-bed teaching hospital. 

Following hospital protocol, patients with cystitis due to

eftriaxone-resistant Enterobacteriaceae with no oral alternatives

ere given one dose of 3 g fosfomycin trometamol (FT). Patients

ith complicated cystitis could be given 3 g FT every other day

or three doses (with no prior active antibiotic), or the required

umber of doses to make up for the effective treatment duration if

T was switched from an active empirical or definitive therapy. Ac-

ive empirical antibiotic was defined as the use of empirical antibi-

tic for at least 48 h that was later found to be active against the

solated uropathogen. Active definitive antibiotic was defined as a

ulture-directed, non-fosfomycin antibiotic for at least 24 h before

witching to FT. Antibiotic susceptibility was determined and in-

erpreted according to Clinical and Laboratory Standards Institute

CLSI) criteria. 

Cystitis was defined as positive urine culture ( > 10 0 0 0 colony-

orming units [CFU]/mL) associated with symptoms (dysuria,

rgency, frequency, incontinence, retention, acute mental state

hange) and raised inflammatory markers or fever. Patients with

yelonephritis or polymicrobial urine cultures were excluded.

omplicated cystitis was defined as catheter-associated urinary in-

ections and infections in patients with urogenital abnormalities or

enal calculus [2] . Clinical cure was defined as resolution of signs

nd symptoms at completion of therapy. Microbiological cure was

efined as no bacterial growth on repeated culture (if any) at com-

letion of therapy. Recurrence was defined as occurrence of an-

ther urinary infection within 3 months of the index episode. In

ases of recurrence we documented the susceptibility of subse-

uent uropathogen to FT to determine rates of resistance devel-

pment. Adverse reactions to FT during a treatment course were

ecorded on medical charts. 

A total of 115 patients received oral FT from 01 March 2013 to

0 June 2014. Baseline characteristics for these patients are listed

n Table 1 . Overall, 82 (71.3%) patients achieved clinical cure with

o reported adverse drug events. Microbiological cure was doc-

mented in 21 (60%) patients. Thirty-three (28.7%) patients had

ecurrent urinary infections within 3 months and, of these, 11
ttps://doi.org/10.1016/j.ijantimicag.2018.10.008 

924-8579/© 2018 Elsevier B.V. and International Society of Chemotherapy. All rights rese
30.0%) had bacteria resistant to FT. Patients received a median of

 days (IQR: 2,5) of prior active antibiotics before switching to FT.

f the 67 (58.2%) patients who received prior active antibiotics, 48

71.6%) achieved clinical cure. Of the 88 (76.5%) patients who re-

eived one dose of FT, 63 (71.6%) achieved clinical cure and 25

28.4%) developed recurrent urinary infections, with 6 of them hav-

ng bacteria resistant to FT. On the other hand, of 27 (23.5%) pa-

ients who received more than 1 dose of FT, 19 (70.3%) achieved

linical cure and 8 (29.6%) developed recurrent urinary infections

ith 5 having bacteria resistant to FT. 

The rate of development of resistance in our study (30%) is

igher than rates reported in the literature (2.3-6.7%) [3] . The high

iological cost that comes with development of resistance was

hought to be the reason for low resistance rate [4] . However, these

tudies were conducted at a time when fosfomycin consumption

as low compared with other antibiotics like beta-lactams or flu-
rved. 
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oroquinolones. Oteo et al. evaluated 17 602 E. coli urinary infec-

tions from 2003 to 2008 and found that a 50% increase in fos-

fomycin use resulted in an increase of fosfomycin-resistant ESBL

E. coli strains from 2.2% to 21.7% [5] . 

In conclusion, fosfomycin is effective for treating ESBL Enter-

obacteriaceae urinary infections in elderly patients with mild renal

impairment. However, this should be further validated in studies

with larger cohorts and clinical pharmacokinetic studies. Develop-

ment of resistance is a pressing issue and to preserve the utility

of fosfomycin, it may be prudent to limit fosfomycin to culture-

directed use only. 

Declarations 

Funding 

No funding. 

Competing Interests 

None. 

Ethical Approval 

This study is approved by National Health Group Domain Spe-

cific Review Boards (Ref: 2015/0 0513-SRF0 0 01). 

References 

[1] Gupta K, Hooton TM, Naber KG, Wullt B, Colgan R, Miller LG, et al. International
clinical practice guidelines for the treatment of acute uncomplicated cystitis and

pyelonephritis in women: A 2010 update by the Infectious Diseases Society of
America and the European Society for Microbiology and Infectious Diseases. Clin

Infect Dis 2011;52:103–20. doi: 10.1093/cid/ciq257 . 
[2] Levison ME, Kaye D. Treatment of complicated urinary tract infections with an

emphasis on drug-resistant gram-negative uropathogens. Curr Infect Dis Reports

2013;15:109–15. doi: 10.1007/s11908- 013- 0315- 7 . 
[3] Karageorgopoulos DE, Wang R, Yu XH, Falagas ME. Fosfomycin: evaluation of

the published evidence on the emergence of antimicrobial resistance in gram-
negative pathogens. J Antimicrob Chemother 2012;67:255–68. doi: 10.1093/jac/

dkr466 . 
4] Nilsson AI, Berg OG, Aspevall O, Andersson DI, Kahlmeter G. Biological costs and
mechanisms of fosfomycin resistance in Escherichia coli. Society 2003;47:2850–

8. doi: 10.1128/AAC.47.9.2850 . 
5] Oteo J, Orden B, Bautista V, Cuevas O, Arroyo M, Martínez-Ruiz R, et al. CTX-M-

15-producing urinary Escherichia coli O25b-ST131-phylogroup B2 has acquired
resistance to fosfomycin. J Antimicrob Chemother 2009;64:712–17. doi: 10.1093/

jac/dkp288 . 

Wei Ming Quek # 

Department of Pharmacy, Tan Tock Seng Hospital, Singapore

Christine B. Teng

Department of Pharmacy, Tan Tock Seng Hospital, Singapore

Department of Pharmacy, Faculty of Science, National University of

Singapore, Singapore

Yan Zhi Tan, Kelly Chong

Department of Pharmacy, Faculty of Science, National University of

Singapore, Singapore

David C. lye

Yong Loo Lin School of Medicine, National University of Singapore,

Singapore

Communicable Disease Centre, Institute of Infectious Diseases and

Epidemiology, Department of Infectious Disease, Tan Tock Seng

Hospital, Singapore

Lee Kong Chian School of Medicine, Nanyang Technological

University

Tat Ming Ng

Department of Pharmacy, Tan Tock Seng Hospital, Singapore

# Address correspondence to Quek Wei Ming, Jason,

E-mail address: Jason_WM__QUEK@ttsh.com.sg (W.M. Quek)

Received 12 February 2018

Accepted 20 October 2018

https://doi.org/10.1093/cid/ciq257
https://doi.org/10.1007/s11908-013-0315-7
https://doi.org/10.1093/jac/dkr466
https://doi.org/10.1128/AAC.47.9.2850
https://doi.org/10.1093/jac/dkp288
mailto:Jason_WM__QUEK@ttsh.com.sg

	Outcomes of Fosfomycin Use in Ceftriaxone-Resistant Enterobacteriaceae Urinary Tract Infection in the Elderly
	Declarations
	Funding
	Competing Interests
	Ethical Approval
	References


