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ABSTRACT

Background: Urinary tract infection in the form of asymptomatic or symptomatic disease is common during
pregnancy and may cause obstetric complication that can be avoided by antibiotic treatment. Significant
controversy is present in the published literature about the proper antibiotic and the sufficient duration to treat
urinary tract infection during pregnancy.

Obijective of the study: To investigate the efficacy of fosfomicin in treating urinary tract infection in a sample of
pregnant women in their second trimester.

Patients and methods: Seventy pregnant women with urinary tract infection were enrolled in the current cross
sectional study. They were classified into two groups; one given single dose fosfomicin and the other given
cefuroxime.

Results: The cure rate using fosfomicn was comparable to the cure rate of cefuroxime, 85.7% versus 91.4%,
with no statistical difference. No intolerable adverse effects were reported after using fosfomicin.

Conclusion: Single dose fosfomicin is efficient, safe, well tolerated antibiotic treatment for UTI in pregnant
women during second trimester.
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INTRODUCTION

The clinical presentation of urinary tract infection during pregnancy may present as asymptomatic bacteriuria in
which the diagnosis is made by urine culture in the absence of sound clinical features suggesting infection, acute
symptomatic cystitis when infection is clinically obvious and usually limited to the urinary bladder or even as
acute pyelonephritis when the kidney and renal pelvis is involved with obvious systemic signs of inflammation
[1,2].

The incidence of asymptomatic bacteriuria, during pregnancy, in published literatures is variable but generally
speaking it ranges from 2 to 10% and if left without treatment may it cause clinically overt cystitis or the more
serious complication of acute pyelonepbhritis in a significant number of pregnant ladies [3-5].

The approved definition for the syndrome of women uncomplicated urinary tractinfection (UTI), by Food and
Drug Administration in theUnited States, includes frequency, dysuria and / or urgency together with bacteruria
and pyuria without underlying renal dysfunction or obstruction [6]. It has been shown, by the Royal College of
Obstetricians and Gynecologists, In the United Kingdom, that nearly 50% of women have the experience of UTI
for once at least during their lifetime. Inadequate treatment of UTI will eventually lead to pyelonephritis, and
rarely may be complicated by septicemia, and periurethral abscess [7].

It has been reported that urinary tract infection during pregnancy is significantly associated with bad obstetric
outcome like low birth weight and even preterm labor [1]. On the other hand urinary stasis during pregnhancy
may precipitate ascending of infection into renal pelvis and subsequently increasing the incidence of
pyelonephritis making the treatment of symptomatic urinary tract infection and asymptomatic bacteriuria of
prime importance to prevent such horrible complication [8].

After reviewing published database, thoroughly, we failed to find a clear consensus on the definite antibiotic
choice and its proper duration [8,9]. Significant limitations on the choice of antimicrobial agents are caused by
antibiotic-resistant E. coli, in particular when used in outpatients. Some authors declared that antibiotic resistant
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E. coli strains was observed in 61% for ampicillin, 41% for co-trimoxazole, 30% for sultamicillin and 30% for
co-amoxiclav [6]. One population survey, in Netherlands, showed that the isolation rate of urinary ESBL
(extended spectrum betalactamase) E. coli strains had jumped from 0.1% to 1%(p<0.001) in 5 years [10].

One of the serious problems during the last decade is the development, by several species of bacteria including
those which are responsible for urinary tract infection (UTI), to obvious resistance to the previously well known
efficient antimicrobial agents [1,11]. Another well recognized problem is that the rate of invention of new anti
microbial agents is extremely low; however the use of old generation antibiotic may provide good choice for
treating emergent resistant microbial agents; one such choice is fosfomycin [8]. The usual duration of traditional
antibiotic therapy for the treatment of UTI is 7 to 10 days. A local study in2005 demonstrated a compliance rate
of 82% only for short 3-day antibiotic treatment courses8. It was therefore hypothesized that single-dose
treatment might inevitably improve patient compliance for UTI treatment and reduce the emergence of
antibiotic resistance [6].

Fosfomycin is regarded as an old drug and was first discovered in Spain in 1969. Fosfomycin tromethamine is a
highly water soluble salt, which has reliably good bioavailability following oral administration. It acts through
inhibition of pyruvyl transferase, a cytoplasmic enzyme which catalyses the first step in the biosynthesis of
peptidoglycans; it has abroad spectrum antimicrobial activity against the most frequent Gram-positive and
Gram-negative bacteria encountered in UTIs. Additionally, distribution into tissues is good, achieving clinically
acceptable concentrations in body fluids, kidneys and the bladder wall, and other organs. Compliance is not a
problem with fosfomycin as it can be given as a single dose [12,13].

Several Studies in the United States and Europe pointed out that the cure rate for single fosfomcin is better than
co-amoxiclav, norfloxacin and nitrofurantoin. In addition, fosfomycin was highly accepted by patients with little
side-effects. It is prescribed as first choice antibiotic for acute uncomplicated cystitis, in German guidelines
[14]. E. coli Antimicrobial susceptibility patterns should be considered in empiric antibiotic choice for the
treatment uncomplicated UTIs [15]. There are substantial geographic differences among E. coli for in vitro
susceptibility. In four large studies, rates of resistance were higher in US health centers than in Canadian health
centers and greater in Spain and Portugal than other European countries [16-18]. Generally speaking, rates of
resistance greater than 20 percent were registered in all regions for ampicillin, and in a lot of regions for
trimethoprim. Fluoroquinolone resistance rates had been shown to be less than 10 percent in majority of North
America and Europe regions,; however there was an obvious trend for raised resistance over time [19,20]
Actually, in a study of E. coli outpatients urinary isolates in the United States, ciprofloxacin resistance rates
were proved to rise from 3 to 17 % between 2000 and 2010 [19]. In a population-based study, carried out in
Minnesota, of more than 5000 E. coli urinary isolates between 2005 and 2009, the incidence of bacteriuria with
isolates resistant to fluoroquinolones and/or trimethoprim-sulfamethoxazole increased significantly [20].

So the aim of the current study was to investigate the efficacy of fosfomycin in treating urinary tract infection in
a sample of pregnant women in their second trimester.

PATIENTS, MATERIALS AND METHODS

The current cross sectional study included 70 pregnant women with documented urinary tract infection via
urinary culture. Those women were attending the obstetric outpatient clinic in Al-Diwaniyah maternity teaching
hospital in Al-Diwaniyah province. The study extended from July 2015 through January 2016. The age range of
those women was from 18 to 30 years. All the pregnant women were in their second trimester with a gestational
age range of 13 to 19 weeks. They were classified into two age matched groups each of which consisted of 35
women. Women in the first group received single dose fosfomycin whereas the second group received the
routinely used 5 days dose of cefuroxime. Cure was tested by repeating urinary culture following proper period
of time. Statistical analysis was performed using statistical package for social sciences (SPSS) version 20 and
Microsoft Office Excel 2010. Student t-test was used to investigate mean age and gestational age differences
between the two groups while association between any two categorical variables was tested using Chi square
and Fischer exact test after fulfilling proper statistical assumptions. The level of significance was chosen a P<
0.05.
RESULTS

The present study involved 70 pregnant ladies in their second trimester with urinary tract infection. They were
classified into two groups; 35 women were treated with single dose fosfomicyn whereas the second group, 35
women, received standard 5 days course of ceferuxim.

The two groups were matched regarding mean age, 22.49 +3.81 years versus 20.97 +3.91 years (P=0.105) and
mean gestational age, 15.57 +1.38weeks versus 15.74 +1.29 weeks (P=0.593), (Table 1).

Types of isolated microorganisms in both groups were shown in table 2; the most frequent microorganism was
E. coli and there were no significant differences in the rates of E. coli, Staph aureus, Enterobacter fecalis and
Moniliain in both groups (P>0.05).
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The rate of cure in group 1 (on fosfomycin) was 85.7% whereas the cure rate in the second group (on ceferuxim)
was (91.4%), nevertheless, no statistical significance was reported (P=0.707), Figure 1.
Follow up of the patients treated with fosfomycin revealed no remarkable side effects or complications.

Table 1: Mean age and gestational age of patients with UTI. Group 1: On single dose fosfomycin; Group 2: on cefuroxim; * Student
t-test

Group 1 (n = 35) Group 2 (n = 35) P
Mean £SD Range Mean £SD Range
Mother Age (years) 22.49 £3.81 18-30 20.97 £3.91 16-30 0.105*

Gestational age 1557+138 | 14-19 | 15744129 | 13-18 | 0593*
(weeks)

Characteristic

Table 2: Isolated microorganism in both groups; Group 1: On single dose fosfomycin; Group 2: on cefuroxim; * Chi-square test
*'corrected"; f: Fischer exact test

. . Group 1 (n = 35) Group 2 (n = 35)
Micro-organism N % N % P
E. coli 30 85.7 30 85.7 1.000*
Staph aureus 1 2.9 4 11.4 0.353*
Enterobacter fecalis 1 2.9 1 2.9 1.000*
Monilia 0 0 3 8.6 0.239%
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Figure 1: Comparison of cure rate in both groups
DISCUSSION

The current study showed that the most prevalent infectious microorganism in pregnancy related UTI was E.
coli in agreement with [8,21,22] and followed by S. aureus in agreement with (Souzaaet al.,).

Greater than 95% of urinary tract infections are the result of a single bacterial species; E. coli is the most
commonly seen infecting organism in acute UTI [23]. Staphylococci, Klebsiella, Proteus, Enterobacter,
Pseudomonas, and Enterococci species are more frequently isolated from inpatients, while there is a greater
occurrence of E. coli in outpatients. Corynebacterium urealyticum has been identified as an important
nosocomial agent. Anaerobic micro-organisms are rarely encountered in the urinary tract. Coagulase Negative
Staphylococci are a frequent cause of UTI according to some authors. Staphylococci saprophyticus may cause
infection in young females of a sexually active age [24].

The present study came up with a cure rate for fosfomycin of 85.7% which is nearly similar to that reported by
Souzaaet al. who reported a rate of 89% and also similar to Neuner et al. [25] who describe a rate of cure of
86%. Single dose fosfomycin was proved to be as efficient as cefruxime in treating UTI in pregnant women.
High efficacy of fosfomycin during pregnancy was reported by several other authors [26-29].

It has previously been registered that fosfomycin has great in vitro activity against extended-spectrum beta-
lactamase ESBL-producing E. coli [30]. Clinical researches have demonstrated fosfomycin to be active for the
treatment of lower UTIs due to ESBL-producing Enterobacteriaceae [31]. Fosfomycin may be a promising
antibiotic choice; however, high usage has been observed to correlate with raised resistance among ESBL-
producing E. coli isolates [32].
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On the other hand, the present study showed neither significant side effect nor obstetric complication by all
women participating in study.

Adding the high efficacy of the drug in eradication of microorganisms involved in UT]I, the lack of intolerable
and or complications to the simple single dose of fosfamycin we can confidently recommend the use of this drug
as the first choice for treating UTI in pregnant ladies during second trimester.

REFERENCES

[1] A Figueiredo; G Gomes; A Campos. Acta Obstet Ginecol Port. 2012;6:124-133.

[2] T McCormick; RG Ashe; PM Kearney. Obstet Gynecol. 2008; 10: 156-162.

[3] NG Manjula; C Girish; SA Patil; SM Gaddad; CT Shivannavar. Adv Microbiol.

[4] P Lumbiganon; M Laopaiboon; J Thinkhamrop. Curr Opin Obstet Gyn, 2010; 22: 95-99.

[5] PE Imade; PE Izekor; NO Eghafona; Ol Enabulele; E Ophori. N AM J Med Sci. 2010; 2:263-266.

[6] C Tung; Cheon C. HKJGOM; 2012; 12(1): 37-42.

[7]1 M Bookallil; E Chalmers; B Andrew. Rural Remote Health 2005; 5:395.

[8] RB Souzaa; DJ Trevisol; F Schuelter-Trevisol. J. Infect. Dis. 2015; 19(3):319-323.

[9] J Schnarr; F Smaill F. Eur J Clin Invest 2008; 38 (S2): 50-57.

[10]CD den Heijer; GA Donker; J Maes; EE Stobberingh. J.Antimicrob Chemother 2010; 65:2128-2133.
[11] BS Unlu; Y Yildiz; | Keles; M Kaba; H Kara; C Tasin; S Erkilinc; G Yildirim. GinekolPol.
2014;85:371-6.

[12] GG Zhanel; AJ Walkty; JA Karlowsky. Can J Infect Dis Med Microbiol Volume 2016, Article 1D
2082693, 10 pages

[13] P Agrawal; R Garg; S Yadav; O Singh. J South Asian Fed Obstet Gynaecol. 2015;7(2):68-70.

[14] FM Wagenlehner; G Schmiemann; U Hoyme; R Funfstiick; E Hummers-Pradier; M Kaase; E Kniehl; |
Selbach; U Sester; W Vahlensieck; D Watermann. Der Urologe. Ausg. A 2011; 50:153-69.

[15] CA Czaja; D Scholes; TM Hooton; WE Stamm. Clin Infect Dis 2007; 45:273.

[16] Kahlmeter G. Int J Antimicrob Agents 2003; 22 Suppl 2:49.

[17] GG Zhanel; TL Hisanaga; NM Laing; MR DeCorby; KA Nichol; B Weshnoweski; J Johnson; A
Noreddin; DE Low; JA Karlowsky; DJ Hoban. Int J Antimicrob Agents, 2006; 27:468.

[18] KG Naber; G Schito; H Botto; J Palou; T Mazzei. Eur Urol, 2008; 54:1164.

[19] GV Sanchez; RN Master; JA Karlowsky; JM Bordon. Antimicrob Agents Chemother, 2012; 56:2181.
[20] SK Swami; JT Liesinger; N Shah; LM Baddour; R Banerjee. Mayo Clin Proc 2012; 87:753.

[21] LC Russell; MC Freddy; BS Michael; AL Ralph. Hospital Pharm J. 2007; 42(1): 52-56.

[22] LS Stratchounski; VV Rafalski. Int J Antimicrob Agents, 2006; 285: 54-9.

[23] A Ronald. Am J Med. 2002; 113: Suppl 1A:14S-9S.

[24] M Amin; M Mehdinejad; Z Pourdangchi. J Microbiol, 2009; 2(3): 118-123.

[25] EA Neuner; J Sekeres; GS Hall; D van Duin. Antimicrob Agents Chemother, 2012; 56: 5744-5748.
[26] TA Usta; O Dogan; U Ates; B Yucel; Z Onar; E Kaya. Int J Gynaecol Obstet, 2011;114:229-233.

[27] J Palou; C Pigrau; 1 Molina; JM Ledesma; J Angulo. Med Clin (Barc). 2011;136:1-7

[28] MS Hernandez; JA Garcia; JL Mu™noz. RevEsp Quimioter, 2009;22:25-9.

[29] G Maraki; G Samonis; Pl Rafailidis; EK Vouloumanou; E Mavromanolakis; ME Falagas. Antimicrob
Agents Chemother, 2009; 53:4508-10.

[30] S Senol; M Tashakan; H Pullukcu; OR Sipahi; H Sipahi; T Yamazhan; B Arda; S Ulusoy. J.
Chemother, 2010; 22:355-357.

[31] ME Falagas; AC Kastoris; AM Kapaskelis; DE Karageorgopoulos. Lancet Infect. Dis, 2010; 10:43-50.
[32] J Oteo; V Bautista; N Lara; O Cuevas; M Arroyo; S Fernandez; E Léazaro; FJ De Abajo; J Campos;
Spanish ESBL-EARS-Net Study Group. J. Antimicrob. Chemother, 2010; 65:2459-2463.

104



