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ABSTRACT

Objectives: Urinary tract infections (UTIs) affect all age groups and genders and are one of the most common infectious diseases. In the present
era, there is an increased rate of isolation of multidrug-resistant (MDR) Gram-negative organisms. Fosfomycin a broad-spectrum antimicrobial
with high renal concentration is one of the therapeutic options for these UTISs. In this study, an antimicrobial susceptibility pattern with emphasis on
Fosfomycin of isolates of Escherichia coli from urine was done. Materials and methods: Antimicrobial susceptibility testing was performed on
87 urinary isolates of Escherichia coli (E. coli) by the Kirby-Bauer disc diffusion method. Statistical software: Analysis of data was done by SPSS
version 21. Graphs have been generated using Microsoft Word and Excel. Results: All the isolates were (100%) susceptible to fosfomycin, 90.8%
were susceptible to nitrofurantoin, followed by meropenem which is 81.6%, and Piperacillin-Tazobactam was being 71.3%. Conclusion: With the
non-availability of a new group of antimicrobials and an increase in multidrug-resistant pathogens, it is come to a point to reuse the older drug
fosfomycin with a broad spectrum of activity with minimal side effects and cross-resistance which can be used as monotherapy or in combination.
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INTRODUCTION:

One of the most commonly encountered infections in a health care
setting as well as in outpatient departments is Urinary tract infections
(UTIs).[1] The most commonly isolated organism is Escherichia coli,
Jfollowed by other Gram-negative bacilli like Klebsiella species,
Enterobacter species, Proteus species, and Citrobacter species
Pseudomonas aeruginosa and Acinetobacter species in UTIs followed
by Gram-positive organisms like Staphylococcus saprophyticus,
Enterococcus species, and Staphylococcus aureus cause UTIs.[2] In a
community as well as healthcare-associated infections one of the most
commonly isolated organisms is Escherichia coli (E. coli). But due to
misuse or overuse of antimicrobials, underdosing and incomplete
course of antimicrobials led to their resistance which is of great
concern in the present era.[3] It has become difficult to treat multidrug-
resistant (MDR) organisms as we are limited with very few antibiotics
to choose from or to revert to an older class of drugs.

Fosfomycin has a broad-spectrum antimicrobial activity (Members of
family Enterobacteriaceae, including those that produce ESBL,
carbapenemase-producing Klebsiella pneumoniae, vancomycin-
resistant enterococci) and is an oral antimicrobial with minimal
adverse effects can be also given to pregnant women with UTL.[4,5]

In 1969 in Spain, from Streptomyces species cultures Fosfomycin was
discovered to act by inhibiting phosphoenolpyruvate transferase and
thereby interfering with the synthesis of the cell wall of gram-negative
and gram-positive bacteria.[5,6] It is seen to have a very low minimum
inhibitory concentration & is most active against E. coli &
Enterococcus faecalis and is usually administered in the dose of 3g
single oral dose making this drug more patient compliant. [7]

Itis also observed that apart from being the first-line treatment for UTI
it can also be used to treat other infections like Respiratory infections
including pneumonia, skin, and soft tissue infections, central nervous
system infections (encephalitis or meningitis), Blood and
Cardiovascular system (septicemia or endocarditis). [8] It is also tried
as a part of combination therapy along with aminoglycosides, beta-
lactams, and polymyxins. [9] In the present study, the susceptibility of
Fosfomycin was tested against drug-resistant E. coli from urine
samples.

OBJECTIVES:
1. Toisolate E. coli from urine samples
2. Test for antimicrobial susceptibility especially for Fosfomycin

MATERIALSAND METHODS:

The urine samples received in the Department of Microbiology, a
tertiary care hospital for 3 months were inoculated on Cysteine Lysine
Electrolyte Deficient (CLED) medium in a semi-quantitative method.

The microscopy of urine samples was done by Gram stain to look for
pus cells and microorganisms. Isolation and identification of E. coli
were done and antimicrobial susceptibility was done as per the Clinical
and Laboratory Standards Institute (CLSI) guidelines by the Kirby Bauer
disc diffusion method.

Ampicillin(10pg), Amikacin (30pg), Cefoxitin (30 pg), Cefotaxime (30
ng), Cefuroxime (30 pg), Ceftazidime (30 pg), Ciprofloxacin (5 pg),
Cotrimoxazole (1.25/23.75 ng), Piperacillin-Tazobactam (100/10 pg),
Gentamicin (10 pg), Imipenem (10 pg), Meropenem (10 pg),
Nitrofurantoin (300 pg), Norfloxacin (10 pg), Fosfomycin (200 pg + 50
ug glucose-6-phosphate) discs were tested by disc diffusion method.

A suspension of 3-5 colonies in sterile peptone water was made and
incubated at 35-37°C for approximately half an hour and matched with
0.5 McFarland's barium sulfate standard. Once the suspension is
matched with 0.5 McFarland's standard, a sterile swab is taken and
dipped in the inoculated suspension & rotated firmly several times
against the upper inside wall of the tube to remove the excess suspension.
A lawn culture was done on Muller Hinton agar. The discs were applied
aseptically, at least 24 mm apart [Figure 1]. The lid was closed and the
plates were incubated at 37°C for 18 — 24 hours following which the
zone diameter was measured and interpreted according to ti the CLSI
guideline. The susceptibility zone for fosfomycin was considered to be
> 16mm, the intermediate zone was 13-15 mm, and the resistant zone
was considered to be <12mm.

Figure 1: Antimicrobial Susceptibility test: Kirby Bauer Disc
diffusion Method
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Statistical software: Analysis of data was done by SPSS version 21.
Graphs have been generated using Microsoft Word and Excel.

RESULTS:
The study was performed on 87 isolates of E. coli from the urine
samples.

Out of the 87 isolates, 29 (33.3%) were isolated from male patients,
whereas 58 (66.7%) were from female patients.

All the isolates were tested for the above antibiotics and it was noted
that 100% were susceptible to fosfomycin, 90.8% were susceptible to
nitrofurantoin, followed by meropenem which was 81.6%, and
Piperacillin-tazobactam 71.3% [Figure 2].

Antibotic susceptibility test
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Figure 2: Antibiotic susceptibility test

DISCUSSION:

In a person with a good immune system, immunocompromised hosts,
and uncomplicated urinary tract infections E. coli is one of the
etiological agents isolated. There is an emergence of resistance to multi
drugs in the hospital as well as in the general public community which
is either transmissible resistance or inherited to various antibiotics like
fluoroquinolones, cephalosporins, and carbapenems.[10] Recently
cross-resistance to aminoglycosides is seen by some of the resistant
strains of E. coli. [11] This is usually seen because of an increase in the
usage of highly effective parenteral antibiotics such as 3rd generation
cephalosporins or carbapenems in urinary tract infection treatment,
which also often require hospitalization. This impacts the selection of
suitable antimicrobial drugs for this resistant E. coli. In this study, it
was observed that few of the isolates were isolated from patients who
had comorbidities like diabetes mellitus and hypertension. In this
study, the susceptibility of fosfomycin was tested on E. coli from a
urine sample from different wards and outpatient departments. We
observed that almost all the isolates included in the study showed
variable but high resistance to most of the antibiotics especially
Ampicillin (79.3%), Cephalosporins (Cephalexin — 83.9%,
Cefuroxime — 85.1%, Cefotaxime — 74.7%), Ciprofloxacin (70.1%),
Imipenem (73.6%) while 100% remained sensitive to fosfomycin.

Our study corroborates with Gupta V et al, Mittal S et al study which
indicates 100% sensitivity to fosfomycin with varied resistance to
other antibiotics, 52.6% of isolates showed ESBLs production, 8% of
isolates in Gupta V et al study showed Amp C production, Mittal S et al
study, 29% isolates were found to be multidrug-resistant (MDR). [12
13]

However, few studies showed E. coli isolates to have varied sensitivity
to fosfomycin like Fajfr M et al., Banerjee S et al., and Sahni RD et al.
indicated 95.8%, 95.18%, and 83% of isolates were susceptible to
fosfomycinrespectively. [14,15,16]

A study done by Jain et al observed that out of a total of 145 E.coli
isolate94.48% were susceptible to fosfomycin, 87.58 % to tigecycline,
and 77.24 % to nitrofurantoin. 85.51% of isolates were multidrug
resistant in their study which was comparable to our study of
multidrug-resistant E.coli.[17]

In a study done by Hareendranath G et al, their observations for 150
multidrug urinary isolates of E.coli states that 129 (86 %) isolates
were resistant to cefotaxime and 75 % of these were ESBL producing.
All the ESBL-producing isolates of E.coli were 100% susceptible to
fosfomycin. Amongst the multidrug-resistant £.coli according to their
study, 120 (80 %) were susceptible to nitrofurantoin and 98 % were
susceptible to fosfomycin.[ 18]

Recently, it is observed that Fosfomycin an old antimicrobial drug has
a broad range of activity against both Gram-negative and Gram-
positive organisms and can be used as an alternate option for organisms
with resistance to many drugs and has very little chance of cross-
resistance due to its structural indifference with any other
antimicrobial drug.[19]

However, there can be the development of resistance by reduced
permeability of fosfomycin related to GlpT and UhpT, and MurA
related to target modification along with drug inactivation which can
occur due to the acquisition of fos genes mostly by the plasmid. [4, 20]
Fosfomycin has a long half-life (mean half-life-SD, 5.7-2.8 h) with
better penetration to various tissues and is by far mostly an under-
prescribed antimicrobial agent though it has an excellent in vitro
susceptibility in India. As it has a high urinary concentration and very
few side effects it can be considered one of the therapeutic options in
complicated UTI cases and also for Multidrug-resistant organisms and
Carbapenem-resistant Enterobacterales (CRE). [21,22]

Limitations:

This was a study done for a short duration of 3 months on only 87
isolates of E.coli & antimicrobial susceptibility was done by
conventional Kirby Bauer disc diffusion test. These isolates were not
tested on an automated system like VITEK. This study had not
included other members of the family Enterobacteriaceae &
Enterococcus faecalis.

CONCLUSION:

Fosfomycin which can be given as an oral drug is dosage friendly, with
minimal side effects, and can be used for multidrug-resistant
organisms because of the non-availability of new drugs. Although it
can be used as monotherapy because of its very little cross-resistance
with other antibiotics it can be used as a combination drug that makes
synergistic interactions benefit from an increase in the bactericidal
effectand prevention of antimicrobial resistance.
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