
ISSN: 2320-5407                                                                          Int. J. Adv. Res. 12(05), 1193-1199 

1193 

 

Journal Homepage: - www.journalijar.com 

    

 

 

 

Article DOI: 10.21474/IJAR01/18834 

DOI URL: http://dx.doi.org/10.21474/IJAR01/18834 

 

RESEARCH ARTICLE 
 

A STUDY ON IN VITRO ACTIVITY OF FOSFOMYCIN AGAINST ENTEROBACTERIACAE 

UROPATHOGEN ALONG WITH MICROBIOLOGICAL PROFILE AND ANTIBIOGRAM OF 

UROPATHOGENS 

 

Dr. Parimala T.V and Mrs. Swaruparani 

…………………………………………………………………………………………………….... 

Manuscript Info   Abstract 

…………………….   ……………………………………………………………… 
Manuscript History 

Received: 31 March 2024 

Final Accepted: 30 April 2024 

Published: May 2024 

 

Key words:- 
Uropathogen, Enterobacteriaceace, Multi 

Drug Resistant Organisms, Fosofomycin 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Background:Urinary tract infection (UTI) is one of the most common 

infection throughout the world that may affect both the lower and the 

upper urinary tracts.  

Aims & Objective:The present study was done to determine various 

organisms causing Urinary tract infections and to analyse antimicrobial 

sensitivity patterns of those isolates.  

Materials and Methods:This prospective study was conducted from 

April 2020 to March 2021at SIMS& RH, Tumkur. All urine samples 

were received in Microbiology laboratory for routine microbiology 

investigations  were inoculated on Blood agar and MacConkey agar 

culture media using calibrated wire loop . Urinary isolates with 

significant bacteriuria were  further processed  by conventional 

biochemical tests and  antimicrobial susceptibility testing was done  as 

per standard methods.  

Results: A total of 697 urine samples were processed in that 324 

(46.48%) samples were shown as significant growth of bacteria. Most 

of the cases seen in (67.28%)  female and under age group of 21-

30(22.22%).The predominantly  Gram-negative bacteria  (85.18%) 

were isolated followed by Gram positive bacteria(10.49%) and Candida 

spp(4.32%). The Gram negative bacteria showed high sensitivity to  

Ampicillin sulbactum (88.27%) followed by Amikacin (87.24%). All  

Gram-positive bacteria isolates is   showed  sensitivity to Vancomycin 

(100%).We found that  235( 92.88%) Enterobacteriaceace isolates were  

is susceptible for Fosfomycin.  

Conclusion:. Antibiotic resistance has become a major clinical problem 

worldwide and has increased over the years.Hence antibiotic 

susceptibility testing should be done to  diagnose and treat the drug 

resistant UTI cases. Fosfomycin may be given empirically in patients 

with uncomplicated urinary tract infection due to Enterobacteriaceace. 

 
Copy Right, IJAR, 2024,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Urinary Tract Infection (UTI) may be symptomatic/asymptomatic .  The diagnosis of symptomatic UTI usually 

straight forward, based on symptoms and signs and support from laboratory data. It can affect lower and upper 

urinary tract. It may be acquired from community or hospital .Global annual incidence of UTI is 150 million costing 

about 6 billion dollar per year. Appoximately 10% of human will have a UTI at some times during their live .  
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Urinary tract infections (UTI) are caused by pathogenic invasion of the urinary tract which leads to an inflammatory 

response of the uroepithelium.  Proliferation of bacteria in the urinary tract is the cause of urinary tract infection. 

Most commonly UTI are caused by Gram negative enteric bacilli like Escherichia coli, Klebsiella spp .Proteus spp 

and Gram positive organisms like Staphylococcus saprophyticus, Staphylococcus aureus ,Enterococci. 

 

Usually   UTI is managed empirically, leading to antimicrobial agents misuse, development of multi-drug resistance 

among urinary pathogens and failure of empirical therapy. The challenge of antimicrobial resistance , along with the 

paucity of novel antibiotic , highlight the need to re evaluate older alternatives. These include fosfomycin 

trometamol(FOF), a stable salt of fosfomycin has a unique structure there is minimal cross resistance with other 

antibiotics. At present , many multidrug resistant isolates remain susceptible to fosfomycin , even in geographic 

regions where there has been widespread use of the drug. Also In the last two decades it has been observed   that 

trend of bacterial isolates obtained and their antibiotic sensitivity pattern keeps on changing .Objective of this study 

was to determine various pathogens causing Urinary tract infections and their  antimicrobial sensitivity patterns of 

those isolates. And also to evaluate invitro activity of Fosfomycin against Enterobacteriaceae Uropathogens. 

 

Material and Methods:-  
A prospective study was conducted from April 2020 to March 2021 at SIMS& RH, Tumkur. All urine samples were 

received in Microbiology laboratory for routine microbiology investigations from both outpatient & inpatients 

belongs to all age groups & both genders were included. 

 

Sample collection, transport, and storage:  

The clean catch mid-stream technique was employed to collect urine samples. For catheterized patient-urine was 

collected through the draining portal of the urinary catheter using aseptic precaution. The specimens were 

transferred to the laboratory as quickly as possible, usually within 1 hour after collection and processed as soon as 

possible. When the processing is delayed more than 1-2 hours, they were stored at 4
o
C up to 4 hrs. 

 

Processing of urine specimen:  

Samples were inoculated on Blood agar and MacConkey agar culture media using calibrated wire loop containing 

0.001 ml of urine sample and were incubated aerobically at 37
o
C for 18-24 hours. The colony count of 10

5
 CFU/ml 

for mid-stream urine and >10
3
 CFU/ml in catheterized urine sample was taken as Significant Bacteriuria. 

 

Identification Of The Isolates And Antibiotic Susceptibility Testing: 

The identification of the organisms was done by Conventional biochemical tests. Antimicrobial susceptibility testing 

was done by Kirby Baur disc diffusion method and the interpretation of antibiotic susceptibility was done as per 

CLSI guidelines. 

 

Quality Control: 

E. coli ATCC 25922, Staphylococcus aureus ATCC 29213, Pseudomonas aeruginosa ATCC 27853, E. faecalis 

ATCC 29212 strains were used for quality control of biochemical test and antibiotic sensitivity test. 

 

Statistical Analysis:  

Data were analysed using Microsoft Excel 2010 version. Discrete values were expressed as percentages. Descriptive 

statistics were used to summarize patient characteristics and the prevalence of antimicrobial resistance.  

 

Ethical Consideration: 

Ethical approval was obtained from the research and ethical committee constituted by the college of Shridevi 

Institute of Medical Sciences and Research Hospital, Tumkur. Informed consent was also sought and obtained from 

the patients. All results were treated with utmost confidentiality. 

 

Results:- 
In the present study, a total of  697 urine samples were processed, in that 324 (46.5%) samples were shown as 

significant growth of bacteria.  
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Table 1:- Gender wise distribution of uropathogens. 

S.no Gender Number Percentage 

1 Male 106 32.71% 

2 Female 218 67.28% 

  Total 324   

 

Among these 324, 218(67.28%) belonged to female and 106 (32.71%) belonged to male (Table 1).  

 

 
 

Table 2:- Age wise distribution of uropathogens. 

S/no Age group Number Percentage 

1 1-10 years 18 05.55% 

2 11-20 years 30 09.25% 

3 21-30 years 72 22.22% 

4 31-40 years 49 15.12% 

5 41-50 years 36 11.11% 

6 51-60 years 43 13.27% 

7 61-70 years 45 13.88% 

8 71-80 years 31 09.56% 

TOTAL 324  

Most number of cases having Urinary tract infection were  fell under age group of 21-30  72 (22.22%), followed by 

31-40 age group 49 (15.12%) and then in age group 65-70 45(13.88%) ( Table 2).  

Table 3:- Pathogens isolated from  Urine  samples of UTI patients. 

Sr.no ORGANISM Number of 

isolates 

PERCENTAGE 

1 Escherichia coli 158 48.76% 

2 Klebsiella pneumoniae 50 15.43% 

3 Proteus species 28 8.64% 

4 Staphylococcus aureus 24 7.40% 

5 Pseudomonas aeruginosa 19 5.86% 

6  Candida species 14 4.32% 

7 Enterobacter  species 11 3.39% 

8 Enterococcus species 10 3.08% 

9 Citrobacter species 6 1.85% 

10  NFGNB 4 1.23% 
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The most common isolates in this study have been the Gram-negative bacilli which accounts for  276(85.18%) of the 

total positive isolates. The predominant isolate was the Escherichia coli 158(48.76%) followed by Klebsiella spp 

50(15.43% ) , Proteus spp 28(8.64%). The main  Gram positive organism identified was Staphylococcus  aureus 24 

(7.40%) and Enterococcus spp 10 (3.08%)(Table 3) .  

 

 
 

Table 4:- Antibiotic susceptibility pattern of Gram-negative organisms(N=276). 

S/NO ANTIBIOTICS SENSITIVE % RESISTANT % 

 

1 

Fosfomycin 264(91.03%) 26 (8.96) 

 

2 Ampicillin sulbactum 256(88.27) 34(11.72) 

 

3 Meropenem 250(86.20) 40(13.79) 

 

4 Amikacin 253(87.24) 37 (12.75) 

 

5 Cefuroxime 244(84.13) 46(15.86) 

 

6 Piperacillin 222 (76.55) 68 (23.44) 

 

7 Nitrofurantoin 215(74.13) 

 

75 (25.86) 

 

8 Imipenem 212 (73.10)       78 (26.89) 

 

9 Tetracycline 193 (66.55) 97 (33.44) 

 

11  Cefepime 154 (53.10) 136(46.89) 

 

12 Cot-Trimoxazole 145(50%) 145 (50.0%) 

13 Ciprofloxacin 106 (36.55) 184 (63.44) 

 

14 Ceftazidime 122(42.06) 168(57.93) 

 

15 Cefotaxime 81(27.93)  208 (71.72) 

 

17 Nalidixic acid 54 (18.62) 236 (81.37) 

 

18 Ampicillin 0 (0%) 290 (100%) 
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The Gram negative bacteria showed high sensitivity to  Amipicillin sulbactum(88.27% )followed by 

Amikacin(87.24%) and  Meropenem(86.2%). Highly resistant to Ampicillin (100%), followed by Nalidixic acid ( 

81.37%), Cefotaxime (71.72%) and Ciprofloxacin (63.44%)(Table 4).  

 

Table 5:- Antibiotic susceptibility pattern of Gram-positive organisms. 

S/NO ANTIBIOTICS SENSITIVE % RESISTANT % 

1 Vancomycin 34(100%) 0 (0%) 

2 Ampicillin 34(100%) 0 (0%) 

3 Teicoplanin 30(88.23%) 4 (11.76%) 

4 Gentamycin 29 (85.29%) 5(14.70%) 

5 Nitrofurantoin 21 (61.76%) 13 (38.23%) 

6 Tetracyclin 19(55.88%) 15 (44.11%) 

7 Ciprofloxacin 6(17.64%) 28(82.35%) 

8 Cefoxitin 6(42.85%) 8(57.14%) 

9 Erythromycin 3(08.82%) 31(91.17%) 

Note: Cefoxitin disc was used only for staphylococcus isolates. 

 

The Gram-positive bacteria showed high sensitivity to Vancomycin (100%) followed by Amoxycillin (100%) and  

Teicoplanin (88.23%). Majority of them were resistant to Erythromycin (91.17%) and   Ciprofloxacin 28(82.35%)  

(Table 5). 

 

Table 6:- Susceptibility of Fosfomycin among Enterobacteriaceace uropathogens. 

Enterobacteriaceae spp Fosfomycin susceptibility  

Sensitive % Resistant %  

Escherichia coli 147 (93.03%) 11 (6.96%) 158 

Klebsiella pneumoniae  43 (86.00%) 7 (14.00%) 50 

Proteus species 28 (100%) 0 (0%) 28 

Enterobacter species 11 (100%) 0 (0%) 11 

Citrobacter species 6(100%) 0 (0%) 6 

    

 

Among Enterobacteriaceace isolates, Proteus species, Enterobacter species, and Citrobacter species isolates were 

showed 100 % sensitive to fosfomycin  followed by 93.03% of Escherichia coli isolates and  86% Klebsiella spp 

isolates were  sensitive to fosfomycin(Table 6). 

 

Discussion:-  
Urinary tract Infection(UTI) are common problem despite age and sex world wide and account for a significant 

burden of hospital admissions and associated health care expenditure.Periodic  surveillance of  UTI causing 

organisms and their antibiotic susceptibility patterns  at local level is necessary for effective empirical treatment and  

crucial in dealing with emerging problems of antibiotic resistance and also  provides assistance in management of 

patients with UTI. 

 

In our study out of 697 samples , 324 (46.48%) showed significant bacteruria which was similar to the study done 

by Deshkar et al. Some studies reported higher positivity like Vijaya Swetha et al 2014(61.9%) and Maheshwari et 

al (63.51%) . Our study is higher than Sumanth kumar  et al(34.9%) and Mehta et al (36.6%). These variations may 

be due to differences in the environmental conditions, several  host factors, health care practises, standard of living , 

education and hygiene practices in each geographical area. 

 

In the present study culture positivity was more in females  67.28% than in males 32.71% which correlates with 

Koripella et al (64.50%) ,Kumar et al (65.1%) and Dnyaneshwari Puroshottam et al (66%), showing a statistically 

predominance of females with UTI. The elevated incidence of infection among females is related to difference 

between the male and female genitourinary systems in anatomy and microflora. Highest number of culture positive 

isolates were from patients between 21-30 yrs of age which is comparable to the studies of Kumar et al
18

 and 

Ghadge et al can be explained by the fact that urinary tract infection are more common in reproductive age group. 
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Gram negative bacilli(85.18%) contributed more of the total bacterial isolates than gram positive cocci(10.49%) in 

causing UTI   in our study which correlates with Kanaujia et al and Deshkar et al which can be due to several factors 

like adhesion , pilli, fimbriae and P1 blood group phenotype factors. Escherichia coli  was the common organisms 

causing UTI in this study followed by Klebsiella spp. These results are consistent with previous studies by Naveen 

Kumar  Chaudry et al (52% &16%)
19

 and Karishetti et al ( 56.60% &13%).Among Gram positive organisms 

Staphylococcus aureus (7.04%) was found to be most common organisms causing UTI which is similar to the results 

of study by Pardeshi et al 
 
while in other studies it was Enterococcus spp followed by Staphylococcus aureus ( 

Karishetti et al). 

 

In our study Gram negative bacilli were highly  sensitivity to Ampicillin Sulbactum (88.27 %), Amikacin (87.24%) 

and Meropenem (86.20%) .They were highly resistant to Nalidixic acid (81.37%) and Ciprofloxacin( 63.44%) and 

Cotimoxazole (50%).Aminoglycosides was still highly  sensitive to most of the bacterial isolates most probably due 

to less use  as it was an injectable drug. Resistance  to fluroquinolones is on rise as evident  from different study 

done world wide. Fluroquinolones like nalidixic acid & ciprofloxacin and Cotrimoxazole   for UTI are   more than 

or  equal to 50% of isolates were resistant to it. Studies conducted by Mahajan et al, Raina et al and Mukherjee et al 

showed similar antibiotic pattern. 

 

All the isolates of Staphylococcus aureus and Enterococcus  spp were  sensitive to Vancomycin which is similar to 

the study conducted by Reshmi Gopalakrishnan et al where  all  of the Staphylococcus isolates and Enterococcus sp 

were vancomycin sensitive. The prevalence of MRSA in urinary isolates in our study was 57.14% while study from  

Garg et al  was 66.6% Variations in sensitivity may be due to the inappropriate exposure of different localities as to 

antibiotics which can drive the development of resistance. Lack of guidelines for appropriate use of antimicrobial 

agents is another factor responsible for spread of resistance. 

 

On studying the antibiotic susceptibility pattern for Fosfomycin , we found that 235( 92.88%) is susceptible for 

Enterobacteriaceace isolates.In other  similar studies  done by  Nanditha Pal  et al
25

 Fosfomycin  was  susceptible to 

362(93.29%) where as study by  Mamoria VP et al found that 526(89%) was susceptible for Enterobacteriaceace 

isolates. 

 

In this study Fosfomycin resistance  against Escherichia coli was  6.96% and Klebsiella spp  was 14% Mathew et 

al
11

 in their studies they found 19% of Klebsiella spp and 1% of E.coli urinary bacterial isolates  were resistant to 

fosfomycin.  Recent observational studies have demonstrated fosfomycin efficacy in uncomplicated urinary tract 

infection caused by resistant organisms including non inferiority to carbapenems .In  addition , fosfomycin is 

recommended as a first line treatment for uncomplicated UTIs in the latest EAU guidelines on urological infection. 

The present results support such guidance. 

 

Conclusion:-  
The escalation of drug resistance among the uropathogens poses a global threat. Before prescribing an empirical 

anti-microbial therapy, an in-depth knowledge of the aetiology, the predisposing factors, the culture positivity and 

the continued evaluation of the susceptibility patterns of the uropathogens to the traditional as well as the new 

antimicrobials, is essential to avoid irrational drug usage and to ascertain the optimal prophylactic therapy.  
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