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ABSTRACT: 
 

Aim:  

To assess the compare the efficacy of Fosfomycin vs Nitrofurantoin in the treatment of urinary 

tract infection in tertiary care hospital. 

Material and Methods: 

A total of 120 urine sample were collected from patients presenting with UTI. Mueller Hinton 

Agar was used in the disc diffusion technique to test for antibiotic resistance. Fosfomycin (300 ug) 

and Nitrofurantoin (300 ug) discs were used. 

Results: 

The mean age of the patients were 45.94±9.49 years. The most prevalent uropathogen found were 

E.coli and Klebsiella. Sensitivity of isolated Uropathogens against Fosfomycin and Nitrofurantoin 

was 96.7% and 80%. 

Conclusion: 

Fosfomycin showed better efficacy as compared to Nitrofurantoin against uropathogens.  

Keywords: Urinary Tract Infection, Fosfomycin, Nitrofurantoin.  
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INTRODUCTION:  

Urinary tract infections (UTIs) are among the infections that are most often seen in clinical 

settings. One of the main issues is how to treat women who experience persistent UTIs 1. However, 

at least one-third of infections acquired in hospitals may indeed be prevented. Escherichia coli 

(E.coli) is one of the gram-negative germs that generally results in UTIs2. Antimicrobial resistance 

has increased exponentially across several Gram-negative bacteria. Multi-drug resistance in 

Enterobacteriaceae, which causes urinary tract infections, is another issue 3. Resistance to at least 

one agent in three or more antimicrobial groups is the definition of multi-drug resistance 

in negative isolates 4. 

In the past, typical urinary tract infections have been addressed with Trimethoprim-

Sulfamethoxazole and Ampicillin. Though, these treatments are consistently losing considerable 

efficacy 5. Resistance has also emerged to the quinolones and extended-spectrum Cephalosporins 

that are prescribed as first-line treatments. Hospital-acquired organisms contain a predominance 

of resistance genes. The most widespread -lactamase is CTX-M-15, and this strain of 

uropathogenic E. coli has consistently been attributed to it 3, 6. Since the conventional treatments 

for these infections are no longer productive. Some of the few drug treatments on the shelf have 

already acquired resistance. Fosfomycin and Nitrofurantoin are once again increasingly being 

used due to the current scenario due to their broad range of action against both gram-positive 

and negative bacteria 7. 

Fosfomycin is a remarkable antibiotic that distinguishes chemically from every other antibacterial 

substance that is commonly understood. The treatment is generally considered acceptable and 

rarely causes negative side effects 8. It has exhibited enhanced in vitro efficacy against E. coli and 

Klebsiella pneumonia (K. pneumonia) that produce ESBL, with relatively impressive activity 

against urinary Enterobacteriaceae that produce ESBL 9. Fosfomycin is not indicated for extended 

therapy for severe infections because it sometimes results in the formation of bacterial resistance 

while the patient is undergoing treatment 10, 11. Due to its distinct technique of action from other 

antimicrobials, Nitrofurantoin is bactericidal. By forming reactive intermediates as a consequence 

of reduction with bacterial flavoproteins, it inhibits biological reactions involving RNA and DNA 

synthesis, and afterward cell wall synthesis as well. Specifically, MDR urinary microorganisms 

are more responsive to it 12. Interest in the usage of Fosfomycin and Nitrofurantoin has lately 

returned due to the worldwide concern of growing antimicrobial resistance. Therefore, the goal of 

this study is to compare the efficacy of Fosfomycin vs Nitrofurantoin in the treatment of urinary 

tract infection in tertiary care hospital in Karachi. 

 

MATERIAL AND METHODS: 

This study was conducted at a Tertiary Care Hospital of Karachi from November 2021 to May 

2022. The hospital's ethical review board provided its ethical approval. A total of 120 urine 

samples were collected from 120 patients presenting with UTI. Demographical data and baselines 

characteristics were recorded of each patients. An uropathogen was described as an organism with 
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> 105 colony forming units/mL of urine and is known to be linked to UTI signs and symptoms. A 

urine sample was deemed contaminated and eliminated from the study if it grew more than two 

organisms. Mueller Hinton Agar was used in conjunction with the disc diffusion technique for the 

antimicrobial resistance test. The antibiotic discs of Fosfomycin (300 ug) and Nitrofurantoin (300 

ug) were used. 

The sample was calculated using openepi web based sample size calculator. Using the previous 

susceptibility rate of Nitrofurantoin 81.2%13, 7% margin of error and 95 confidence interval the 

calculated sample size was 120. Non probability consecutive sampling technique was deployed.  

For data analysis, we used IBM SPSS statistics 25 for Microsoft Windows based system. 

Numerical variables were calculated using Mean and Standard deviation while categorical 

variables were calculated in terms and frequency and percentages.  

 

RESULTS: 

This study was conducted on 120 patients presenting for UTI. The mean age of the patients was 

45.94±9.49 years. Majority of the patients were female 89 (74.2%) as compared to male 31 

(25.8%). Regarding age groups our findings reveal that majority of the patients were in the age 

group of 51 to 60 years 55 (45.8%). Common complaint of UTI in our study were dysuria (25%), 

fever (18.3%) and urgency to urinate (30.8%). (Table 1). The most prevalent Uropathogen found 

in our study was E.coli which accounted for 86 (71.7%) of all pathogen. Klebsiella was the second 

most prevalent Uropathogen (20.8%). (Table 2). Regarding the sensitivity and resistance pattern 

of Uropathogen against Fosfomycin can be seen at table no 3. Regarding the sensitivity and 

resistance pattern of uropathogen against Nitrofuratoin can be seen at table no 4. The overall 

sensitivity of isolated uropathogens against Fosfomycin was 96.7% and against Nitrofurantoin was 

80%. 

Table 1: Demographics and Baseline Characteristics 

DEMOGRAPHICS N (%) 

Gender Male 31 (25.8%) 

Female 89 (74.2%) 

Age groups 20 to 30 years 10 (8.3%) 

31 to 40 years 21 (17.5%) 

41 to 50 years 24 (28.3%) 

51 to 60 years 55 (45.8%) 

Dysuria 30 (25%) 

Fever 22 (18.3%) 

Urgency to urinate 37 (30.8%) 
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Table 2:  Uropathogen from Urine Sample 

 

UROPATHOGEN N (%) 

E.Coli 86 (71.7%) 

Candida 3 (2.5%) 

Enterococcus faecalis 4 (3.3%) 

Pseudomonas 2 (1.7%) 

Klebsiella 25 (20.8%) 

 

 

Table 3:    Sensitivity and Resistance of Uropathogen against Fosfomycin 

 

 FOSFOMYCIN TOTAL 

Sensitivity Resistant 

UROPATHOGEN E.Coli 84 2 86 

97.7% 2.3% 100.0% 

Candida 3 0 3 

100.0% 0.0% 100.0% 

Enterococcus 

faecalis 

3 1 4 

75.0% 25.0% 100.0% 

Pseudomonas 2 0 2 

100.0% 0.0% 100.0% 

Klebsiella 

 

24 1 25 

96.0% 4.0% 100.0% 

TOTAL 

 

116 4 120 

96.7% 3.3% 100.0% 
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Table 4:   Sensitivity and Resistance of Uropathogen against Nirtrofurantoin 

 

 NITROFURANTOIN TOTAL 

Sensitivity Resistant 

UROPATHOGEN E.Coli 77 9 86 

89.5% 10.5% 100.0% 

Candida 2 1 3 

66.7% 33.3% 100.0% 

Enterococcus 

faecalis 

0 4 4 

0.0% 100.0% 100.0% 

Pseudomonas 2 0 2 

100.0% 0.0% 100.0% 

Klebsiella 15 10 25 

60.0% 40.0% 100.0% 

TOTAL 96 24 120 

80.0% 20.0% 100.0% 

 

 

DISCUSSION: 

One of the most prevalent community-acquired illnesses is urinary tract infection (UTI), which is 

often treated with Ciprofloxacin and Co-trimoxazole. However, there has been an upsurge in 

efforts to find fresh therapeutic alternatives or re-evaluate the existing drugs for the treatment of 

UTIs, such as Fosfomycin and Nitrofurantoin, as a result of the prevalence of drug resistance in 

the world. For the oral treatment of UTI, Fosfomycin and Nitrofurantoin are now being prescribed 

more frequently in outpatient settings. Clinical data are scarce despite the abundance of literature 

on the in vitro sensitivity pattern of Fosfomycin and Nitrofurantoin in UTI infections13. 

In our study, the patients presented with UTI, the prevalence of females was higher than males 

(74.2% vs 25.8%), which is consistent with previous research that shows females have a higher 

frequency of UTI than males14. The greater occurrence of UTI in females is due to the close 

proximity of the urethral meatus to the anus, shorter urethra, sexual intercourse, incontinence, and 

inappropriate toilet. 

This study's finding of a higher incidence of UTI in the elderly (51 to 60 years, 45.8%) than in 

younger patients (20-30 years, 8.3%) and middle-aged patients (31 to 40 years, 17.5%) are in 

agreement with a study by Bitew A et al15, they reported higher frequency of UTI in elderly 

patients. Our findings are also consistent with a study conducted in Japan over a 20-year period 

that found a trend of rising complex UTI in senior individuals16.  
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The most prevalent isolated bacteria were found to be E. coli (71.7%) and Klebsiella (20.8%). 

Other isolated bacteria from UTI cases in this study were Candida (2.5%), Enterococcus faecalis 

(3.3%) and Pseudomonas (1.7%). Various studies have reported that E.coli is the most prevalent 

isolated bacteria found in UTI followed by Klebsiella.17, 18. 

In our study, out of 120 gram negative urinary isolates, E. coli and Klebsiella were predominant 

(71.7% and 20.8%). A study from Iran found 46.6% K. pneumoniae and 50% E. coli19. A second 

study from the USA found that K. pneumoniae was present in 5% of cases and E. coli was prevalent 

in 76% of cases.20 According to a study, E. coli was prevalent in Ethiopia at 94.6% and K. 

pneumoniae at 80%, whereas E. coli was prevalent in Nepal at 74% and K. pneumoniae at 44%.21,22 

The greater rates in these earlier research could be attributed to regional genetic, geographic, and 

socioeconomic variables. 

Better susceptibility results of Fosfomycin in present study as compared to Nitrofurantoin against 

gram negative urinary isolates have backed up the use of Fosfomycin. About 97.7% of E. coli 

isolates were susceptible to Fosfomycin and 89.5% to Nitrofurantoin in our study. Our results are 

in agreement with a study17 conducted in Pakistan which reported 95.8% sensitivity of Fosfomycin 

to E.coli isolates and 91.9% sensitivity of Nitrofurantoin.  

In our study, the overall sensitivity of isolated uropathogens against Fosfomycin was 96.7% and 

against Nitrofurantoin was 80%. A study13 conducted in India demonstrated similar results, they 

overall sensitivity of common uropathogen against Fosfomycin in their study was 99.3% and 

against Nitrofurantoin was 81.2%. Our findings regarding the sensitivity of uropathogens against 

Fosfomycin and Nitrofurantoin are also supported by various studies.23,24  

Studies on Fosfomycin from various parts of the world have revealed that the level of drug 

resistance is still quite low. E.Coli, Candida, Enterococcus faecalis, Pseudomonas and Klebsiella, 

all are susceptible to its broad spectrum activity. In comparison to Nitrofurantoin, it has reduced 

adverse effects and effective tissue penetration with a single oral dose25. More clinical trials are 

required to confirm these medicines' efficacy in vivo because these in vitro results are preliminary. 

CONCLUSION: 

From our study we conclude that the isolated uropathogens showed 96.7% sensitivity against 

Fosfomycin and 80% against Nitrofurantoin. Therefore keeping in observation its better sensitivity 

we recommend Fosfomycin as a drug of choice for Urinary Tract Infection.  

CONFLICTS OF INTEREST:  

The authors reflect no conflict of interest. 

 

 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X  

 

http://xisdxjxsu.asia                          VOLUME 18 ISSUE 9 September 2022     235-244 

REFERENCES: 

1) Gupta K, Grigoryan L, Trautner B. Urinary tract infection. Ann Intern Med. 

2017;167(7):49-64. 

2) Flower A, Bishop FL, Lewith G. How women manage recurrent urinary tract infections: 

an analysis of postings on a popular web forum. BMC Fam Pract .2014;15:162- 64. 

3) Nicolas-Chanoine MH, Blanco J, Leflon-Guibout V. Intercontinental emergence of 

Escherichia coli clone O25:H4-ST131 producing CTX-M-15.J Antimicrob Chemother 

2008;61:273-81. 

4) Magiorakos AP, Srinivasan A, Carey RB, Carmeli Y. Multidrug resistant, extensively 

drug-resistant and pan-drug resistant bacteria: An international expert proposal for interim 

standard definitions for acquired resistance. Clin Microbiol infect 2012;18:268-81. 

5) Vazouras K, Velali K, Tassiou I, Anastasiou-Katsiardani A, Athanasopoulou K, Barbouni 

A, et al. Antibiotic treatment and antimicrobial resistance in children with urinary tract 

infections. J Glob Antimicrob Resist. 2020;20:4-10. 

6) Mostafavi SK, Najar‐Peerayeh S, Mobarez AM, Parizi MK. Characterization of 

uropathogenic E. coli O25b‐B2‐ST131, O15: K52: H1, and CGA: Neutrophils apoptosis, 

serum bactericidal assay, biofilm formation, and virulence typing. J Cell Physiol. 

2019234(10):18272-82. 

7) Raz R. Fosfomycin: an old—new antibiotic. Antimicrob Agents Chemother 2012;56: 

5744–48. 

8) Matthews PC, Barrett LK, Warren S, Stoesser N, Snelling M, Scarborough M, Jones N. 

Oral fosfomycin for treatment of urinary tract infection: a retrospective cohort study. BMC 

Infect Dis. 2016;16(1):1-1. 

9) Neuner EA, Sekeres J, Hall JS, Duin DV. Experience with Fosfomycin for Treatment of 

Urinary Tract Infections Due to Multidrug-Resistant Organisms. Antimicrob Agents 

Chemother 2012;56: 5744–48. 

10) Falagas ME, Giannopoulou KP, Kokolakis GN. Fosfomycin: use beyond urinary tract and 

gastrointestinal infections. Clin Infect Dis, 2008;46:1069–77 

11) López-Montesinos I, Horcajada JP. Oral and intravenous fosfomycin in complicated 

urinary tract infections. Rev Esp Quimioter. 2019;32(Suppl 1):37. 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X  

 

http://xisdxjxsu.asia                          VOLUME 18 ISSUE 9 September 2022     235-244 

12) Satti L, Ashraf V. In-Vitro Efficacy OF Nitrofurantoin, Ciprofloxacin and Cotrimoxazole 

Against Various Urinary Isolates. Gomal J Med Sci. 2014;12(4). 

13) Sharma S, Verma PK, Rawat V, Varshney U, Singh RK. Fosfomycin versus Nitrofurantoin 

for the Treatment of Lower UTI in Outpatients. J Lab Physicians. 2021;13(2):118-122. 

14) Ullah A, Shah SRH, Almugadam BS, Sadiqui S. Prevalence of symptomatic urinary tract 

infections and antimicrobial susceptibility patterns of isolated uropathogens in kohat region 

of Pakistan. MOJ Biol Med. 2018;3(4):85-9. 

15) Bitew A, Molalign T, Chanie M. Species distribution and antibiotic susceptibility profile 

of bacterial uropathogens among patients complaining urinary tract infections. BMC 

infectious diseases. 2017;17(1):1-8. 

16) Shigemura K, Tanaka K, Okada H, Nakano Y, Kinoshita S, Gotoh A, Arakawa S, 

Fujisawa M. Pathogen occurrence and antimicrobial susceptibility of urinary tract 

infection cases during a 20-year period (1983-2002) at a single institution in Japan. Jpn J 

Infect Dis. 2005;58(5):303. 

17) Naseem, S., Fatima, A., Iqbal, S., Fasih, F., Naeem, S.T., Bukhari, U. Nitrofurantoin and 

Fosfomycin, effective oral empirical treatment options against multidrug resistant 

Escherichia coli. J Rawal Med Col. 2021; 25(4): 507- 511.  

18) Khan MI, Xu S, Ali MM, Ali R, Kazmi A, Akhtar N, et al. Assessment of multidrug 

resistance in bacterial isolates from urinary tract-infected patients. Radiat. Res. Appl. Sci. 

2020;13(1):267-75. 

19) Moini AS, Soltani B, Taghavi Ardakani A, Moravveji A, Erami M, Haji Rezaei M, Namazi 

M. Multidrug-Resistant Escherichia coli and Klebsiella pneumoniae Isolated From Patients 

in Kashan, Iran. Jundishapur J Microbiol. 2015 Oct 25;8(10):e27517. 

20) Khawcharoenporn T, Vasoo S, Singh K. Urinary Tract Infections due to Multidrug-

Resistant Enterobacteriaceae: Prevalence and Risk Factors in a Chicago Emergency 

Department. Emerg Med Int. 2013;2013:258517. 

21) Dromigny JA, Ndoye B, Macondo EA, Nabeth P. Increasing prevalence of antimicrobial 

resistance among Enterobacteriaceaeuropathogens in Dakar, Senegal: a multicenter 

study.Diagn Microbiol Infect Dis 2003; 47:595- 600. 

http://xisdxjxsu.asia/


Journal of Xi’an Shiyou University, Natural Science Edition  ISSN : 1673-064X  

 

http://xisdxjxsu.asia                          VOLUME 18 ISSUE 9 September 2022     235-244 

22) Biadglegne F and Abera B. Antimicrobial resistance of bacterial isolates from urinary tract 

infections at FelgeHiwot Referral Hospital, Ethiopia. Ethiop J Health Dev 2009;23:236–

38. 

23) Banerjee S, Sengupta M, Sarker TK. Fosfomycin susceptibility among multidrug-resistant, 

extended-spectrum -lactamase-producing, carbapenem-resistant uropathogens. Indian J 

Urol 2017;33(2):149–154 

24) Patwardhan V, Singh S. Fosfomycin for the treatment of drug-resistant urinary tract 

infections: potential of an old drug not explored fully. Int Urol Nephrol 2017;49(9): 1637–

1643. 

25) Shah M, Wali N. Fosfomycin Versus Nitrofurantoin Efficacy Against Multi-Drug 

Resistant Gram Negative Urinary Pathogens. J Rawal Med Col. 2016;20(4):265-8. 

http://xisdxjxsu.asia/

