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Abstract

Introduction: Urinary tract infection (UTI) in a very common bacterial infection
in both sexes and all age groups and is also a major cause of hospitalization.
E.coli is the most common causative organism in UTI with almost 85% isolates
being E.coli . The main aim of antibiotic treatment is to completely eliminate
the bacteria from the urinary tract. However, with the changing pattern of
antibiotic sensitivity of urinary pathogens to commonly used antibiotics  and
the emergence of ESBL  producing E.coli the situation has worsened. A new
drug, Fosfomycin , has now been frequently used as an alternative drug in the
treatment of uncomplicated UTI. The present study was carried out in our
microbiology department with the aim of finding out the susceptibility pattern
of Fosfomycin to frequently  isolated urinary pathogens. Materials and Methods:
This was a retrospective study and  urine culture of patients  from January to
December 2015 were included in the study. A total of 2759 urine cultures  of
all ages and both sexes were included in the study. All urine specimens were
inoculated  on Blood and MacConkey  agar plates and incubated  at  370C for
24 hours .A growth of  >105CFU/ml of bacteria was labelled as significant
and was  further processed.The bacteria were identified  on the basis of Gram
staining and  colony morphology and accordingly the panel for identification
& susceptibility was chosen to  be  processed on Vitek II  ( (Biomerieux).
Results: Out of 2759 urine cultures ,1341 (48.6%) cultures showed growth of
bacteria. 1418 (51.3%) cultures were sterile .E. Coli (86.7%) was the commonest
organism in followed by Klebsiella (8.50%), Pseudomonas (2.53%),
Staphylococcus  (1.41%),Enterococci (0.67%) and Proteus (0.14%). Highest
sensitivity(100%) was observed in Proteus,followed by   Pseudomonas(82.3%),
Klebsiella(73.6%), Enterococci(66.6%) E.Coli(57.6%),and least for
Staph.aureus(51.8%). Conclusion: The presence study suggests that  resistance
to Fosfomycin is on the rise and should be used with caution  and resistance
pattern should be monitored periodically.
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Introduction

Urinary tract infection (UTI) in a very common
bacterial infection in both sexes and all age

groups with females accounting for greater incidence

of UTI because of their short urethra. It is a also a
major cause of hospitalization. It has been estimated
that 1 in 5 women develop UTI during their lifetime
and 34% adult over the age of 20 years develop UTI
once in their life time [1,2,3]. Although UTI is a benign
illness with no long term medical consequences  but
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it increases the risk of developing  pyelonephritis
,premature delivery, increases fetal mortality among
pregnant women and also impairment of renal
function and  end stage renal disease. E.coli is the
most common causative organism in UTI with almost
85% isolates  being E.coli. Other pathogens include
enterobacteriaceae  like Klebsiella, Proteus etc.
Enterobacteriaceae  are the most common organisms
isolated from uncomplicated UTI in children [4-8].
The main aim of antibiotic treatment is to completely
eliminate the bacteria from the urinary tract. However,
with the changing pattern of antibiotic sensitivity of
urinary pathogens to commonly used antibiotics  and
the emergence of ESBL  producing E.coli the situation
has worsened [9-12].

A new drug, Fosfomycin ,has now been frequently
used as an alternative drug in the treatment of
uncomplicated UTI. Fosfomycin is a broad spectrum
phosphoenol pyruvate analog which acts by
preventing the cell wall synthesis of bacteria by
inhibiting UDP-N- acetyl glucosamine enolpyruvyl
transferase (MurA) enzyme. The major advantage of
Fosfomycin is that it is given as a single dose and has
rare side effects and low resistance rates till date
[12,13] .

The present study was carried out in our
microbiology department with the aim of finding out
the susceptibility pattern of Fosfomycin to frequently
isolated urinary pathogens, specially enterbacteriaceae.

Materials and Methods

This was a retrospective study and urine culture
of patients  from January to December 2015 were
included in the study. A total of 2759 urine cultures
of all ages and both sexes were included in the study.

All 2759 urine specimens were collected by
standard clean catch mid stream protocol  and for
catheterized patients samples were collected in sterile
screw capped wide mouth container after clamping
the catheter for 30 minutes. All urine specimens were
inoculated  on Blood and MacConkey  agar plates
and incubated  at 370C for 24 hours. A routine urine
examination was done to test for presence of white

blood cells and bacteria in fully automated urine
analyser ( Beckman Coulter ).  Plates were observed
for bacterial growth and a growth of  >105CFU/ml of
bacteria was labelled as significant and was  further
processed.

The bacteria were identified  on the basis of Gram
staining and  colony morphology and accordingly
the panel for identification & susceptibility was
chosen to  be  processed on Vitek II   ( Biomerieux).

Results

 The 2759 patients were divided into 0-20,21-40,41-
60,61-80 And > 80  age groups.There were 40.30 %
males and 59.7% females.Maximum females were in
reproductive age group (700/2749) i.e. 21-40 years of
age followed  by 41-60 years (370/2759) and lowest
in >80 years of age. The M:F ratio was 2:3. The
demographic data of patients is shown in Table 1.

Out of 2759 urine cultures, 1341 (48.6%) cultures
showed growth of bacteria. 1418 (51.3%) cultures
were sterile. E. Coli (86.7%) was the commonest
organism in followed by Klebsiella (8.50%),
Pseudomonas (2.53%), Staphylococcus  (1.41%),
Enterococci  (0.67%) and Proteus (0.14%).

Out of 1163  E.coli isolates, 57.6% isolates showed
sensitivity to Fosfomycin while 42.1% were resistant.

Out of 114  Klebsiella isolates, 73.6%were sensitive
to Fosfomycin and 26.3% were resistant.

82.3% Pseudomonas isolates were sensitive to
Fosfomycin while 17.6 % were resistant.

66.6% Enterococci showed sensitivity to
Fosfomycin  and 33.3% were resistant.

51.8%Staphylococcus isolates  were sensitive while
48.2% were resistant to Fosfomycin.

Proteus showed 100% sensitivity to Fosfomycin.No
resistant case was observed in this isolate.The MIC
value and sensitivity percentage is shown in Table  3 .

Highest sensitivity(100%) was observed in
Proteus, followed by PSeudomonas (82.3%), Klebsiella
(73.6%), Enterococci (66.6%) E.Coli (57.6%), and least
for Staph. aureus (51.8%)

Table 1: Showing demographic data of patients      N= 2759

Age in years Male Female 

0 - 20 300 350 
21 - 40 200 700 
41 - 60 310 370 
61 - 80 248 200 
 > 80 55 26 
Total 1113 1646 

Percentage 40.30% 59.70% 
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Fig. 1: Showing demographics of patients

Table 2: Showing percentage of different isolates N= 2759 Cultures

Fig. 2: Showing percentage of different isolates

Organisms Total Isolated Percentage 

E.coli 1163 86.70% 
Klebsiella 114 8.50% 

Pseudomonas 34 2.53% 
Proteus 2 0.14% 

Staphauerus 19 1.41% 
Enterococci 9 0.67% 

Sterile 1418 51.30% 
Total  positive  1341 48.60% 

 

Fig. 3: showing percentage of fosfomycin sensitive isolates
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Fig. 4: showing percentage of fosfomycin resistant isolates

Discussion

Enterobacteriaceae  are the most common isolates
found in uncomplicated UTIs. UTIs have become
increasingly difficult to treat and eradicate due to
growing antibiotic resistance to commonly used
antibiotics. TekinTas et al found a resistance rate of
1.9% to Fosfomycin in their study [15]. Other studies
have revealed resistance to Fosfomycin between  1.2-
4.5% [16-19].

Resistance to Fosfomycin rarely develops and is
mostly chromosomal or plasmid mediated.The
chromosomal resistance is caused by mutations in
structural genes which code bacterial proteins helping
to transport the agent in to the cell [20].

Fosfomycin is approved in many countries
worldwide for the treatment of uncomplicated  UTIs.
It has a good in vitro activity against E. Coli,ESBL
producing E. Coli,Proteus, Klebsiella  and
Staphylococcus. A single dose of  Fosfomycin achieves
good concentration in urine and has similar efficacy
to 3-7 days regimen  of other common urinary

Table 3: Showing sensitive and resistance percentage of isolates

Organisms  FOS- Sensitive Percentage Sensitive MIC FOS- Resistant Percentage Resistant MIC Total 

E.coli 670 57.60% <=16 493 42.30% >=256 1163 
Klebsiella 84 73.60% <=16 30 26.30% >=256 114 

Pseudonomas 28 82.30% <=16 6 17.60% >=256 34 
Enterococci 6 66.60% <=16 3 48.20% >=256 19 
Staphaureus 11 51.80% <=16 8 33.30% >=256 9 

Proteus 2 100% <=16 0 0 >=256 2 
Total  801 59.70%  540 40.20%   1341 

 

antibiotics like Norfloxacin,Nitrofurantoin
Ciprofloxacin. The only known side effect of
Fosfomycin is gastro intestinal disturbances like
diarrhea and nausea. In our study, the resistance rate
to Fosfomycin was quite high. 40.2%  total isolates
showed resistance to Fosfomycin with  Staphylocooci
accounting for highest resistance (48.2%),followed by
E.Coli(42.3%), Enterococci(33.3%), Klebsiella(26.3%)
Pseudomonas(17.6%). This is an alarming sign.

Conclusion

The presence study suggests that  resistance to
Fosfomycin , an antibiotic of choice in UTIS  because
of its single dose regimen and very few side effects, is
on the rise and should be used with caution   and
resistance pattern should be monitored periodically.
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