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Urinary tract infection in pregnant population, 
which empirical antimicrobial agent should be 
specified in each of the three trimesters?

Infekcje układu moczowego u ciężarnych – który z leków 
przeciwbakteryjnych zastosować  w każdym z trymestrów ciąży?
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 Abstract      
Objective: We aimed to investigate the bacterial profile and the adequacy of antimicrobial treatment in pregnant 
women with urinary tract infection.

Material and Methods: This retrospective observational study was conducted with 753 pregnant women who 
needed hospitalization because of UTI in each of the three trimesters. Midstream urine culture and antimicrobial 
susceptibility tests were evaluated.

Results: E.Coli was the most frequently isolated bacterial agent (82.2%), followed by Klebsiella spp. (11.2%). In 
each of the three trimesters, E.Coli remained the most frequently isolated bacterium (86%, 82.2%, 79.5%, respec-
tively), followed by Klebsiella spp. (9%, 11.6%, 12.2%, respectively). Enterococcus spp. were isolated as a third 
microbial agent, with 43 patients (5.7%) in the three trimesters. The bacteria were found to be highly sensitive to 
fosfomycin, with 98-99% sensitivity for E.Coli and 88-89% for Klebsiella spp. and for Enterococcus spp. 93-100% 
nitrofurantoin sensitivity for each of the three trimesters. 

Conclusions: We demonstrated that E.Coli and Klebsiella spp. are the most common bacterial agents isolated 
from urine culture of pregnant women with UTI in each of the three trimesters. We consider fosfomycin to be the 
most adequate first-line treatment regimen due to high sensitivity to the drug, ease of use and safety for use in 
pregnancy. 
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 Streszczenie
Cel pracy: Celem pracy była ocena profilu bakteryjnego i adekwatności  zastosowanego leczenia przeciwbakte-
ryjnego u ciężarnych z infekcją układu moczowego.

Materiał i metoda: Badanie przeprowadzono retrospektywnie na 753 kobietach ciężarnych w każdym z tryme-
strów ciąży, które wymagały hospitalizacji z powodu infekcji układu moczowego. Oceniono wynik posiewu moczu 
oraz antybiogram.

Wyniki: E. coli była najczęstszą izolowana bakterią (82,2%), następnie Klebsiella spp. (11,2%). W każdym z trzech 
trymestrów E. coli pozostała najczęstszą izolowana bakterią (86%, 82,2%, 79,5%, odpowiednio), kolejną najczęst-
szą była Klebsiella spp. (9%, 11,6%, 12,2%, odpowiednio). Jako trzeci najczęstszy patogen izolowano Enterococ-
cus spp. u 43 pacjentek (5,7%) we wszystkich trymestrach. Bakterie okazały się wysoko wrażliwe na fosfomycynę, 
98-99% dla E.coli i 88-89% dla Klebsiella spp. Dla Enterococcus spp. wrażliwość na nitrofurantoinę wynosiła 93-
100% w każdym z trymestrów.

Wnioski: E.coli i Klebsiella spp. są najczęstszymi bakteriami izolowanymi z moczu kobiet ciężarnych z infekcją 
układu moczowego w każdym z trzech trymestrów. Fosfomycyna jest najbardziej odpowiednim lekiem pierwszorzu-
towym ze względu na wysoką wrażliwość bakterii, łatwość użycia i bezpieczeństwo stosowania w ciąży.

 Słowa kluczowe: leczenie empiryczne przeciwbakteryjne / ci a / 
     / infekcja uk adu moczowego /
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Figure 1. Bacterial factors isolated from pregnant woman with urinary tract 
infection.

 
Figure 2. Aetiology and proportion of antibiotic sensivity in pregnant woman in first 
trimester. 
 
Amo/clav : Amoxisilin/clavulanic acid, Amp: Ampicillin, Cf: Cefazoline, Fos: Fosfomycin, 
Cefu: Cefuroxime, Fm: Nitrofurantoin, Im: Imipenem, (Quinolones are excluded because 
they are not recommended for pregnant women).

 
Figure 3. Aetiology and proportion of antibiotic sensivity in pregnant woman in 
second trimester. 
 
Amo/clav : Amokxisilin/clavulanic acid, Amp: Ampicillin, Cf: Cefazoline, Fos: Fosfomycin, 
Cefu: Cefuroxime, Fm: Nitrofurantoin, Im: Imipenem, (Quinolones are excluded because 
they are not recommended for pregnant women).
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Table  I .  Bacterial factors isolated from pregnant women with urinary tract infection.

1.Trimester 2.Trimester 3.Trimester Entire population

E.Coli 172(86) 226(82,2) 221(79,5) 619(82,2)

Klebsiella 18(9) 32(11,6) 34(12,2) 84(11,2)

Enterococcus spp. 9(4,5) 15(5,4) 19(6,8) 43(5,7)

Staf aureus 1(0,5) 1(0,4) 2(0,7) 4(0,5)

Proteus spp. 0 1(0,4) 1(0,4) 2(0,3)

Mycoplasma spp. 0 0 1(0,4) 1(0,1)

Table  I I .  Aetiology and proportion of antibiotic sensitivity in  pregnant women in first trimester.

1.Trimester Amo/clav Amp Cf Fos Cefu Fm Im

Antimicrobial agent sensitivity [n=sensitive count (sensitivity rate)]

E.Coli 81(81) 115(66) 79(80) 165(98.3) 147(87) 168(98) 171(100)

Klebsiella 16(88) 10(55) 16(94) 14(89) 14(88)  17(94) 18(100)

Proteus spp. 0 0 0 0 0 0 0

Staf aureus 0 0 1(100) NE 0 1(100) 1(100)

Enterococcus spp. 8(88) 8(88) 8(88) NE 8(88) 9(100) 9(100)

Mycoplasma spp. 0 0 0 0 0 0 0

Amo/clav: Amoxisilin/clavulanic acid, Amp: Ampicillin, Cf: Cefazoline, Fos: Fosfomycin, Cefu: Cefuroxime, Fm: Nitrofurantoin, Im: Imipenem, (Quinolones are excluded 
because they are not recommended for pregnant women), NE=Not examined

Table  I I I .  Aetiology and proportion of antibiotic sensitivity in  pregnant women in second trimester.

2.Trimester Amo/clav Amp Cf Fos Cefu Fm Im

Antimicrobial agent sensitivity [n=sensitive count(sensitivity rate)]

E.Coli   131(86)   155(68) 134(88) 223(98.1) 210(93) 220(97) 226(100)

Klebsiella 24(77) 23(71) 27(87) 28(88) 30(93) 29(90) 32(100)

Proteus spp. 1(100) 1(100) 1(100) 1(100) 1(100) 1(100) 1(100)

Staf aureus 0 0 1(100) NE 1(100) 1(100) 1(100)

Enterococcus spp. 14(93) 14(93) 15(100) NE 15(100) 14(93) 15(100)

Mycoplasma spp. 0 0 0 NE 0 0 0

Amo/clav: Amokxisilin/clavulanic acid, Amp: Ampicillin, Cf: Cefazoline, Fos: Fosfomycin, Cefu: Cefuroxime, Fm: Nitrofurantoin, Im: Imipenem, (Quinolones are excluded 
because they are not recommended for pregnant women), NE=Not examined

Table  IV.  Aetiology and proportion of antibiotic sensitivity in  pregnant women in third trimester.

3.Trimester Amo/clav Amp Cf Fos Cefu Fm Im

Antimicrobial agent sensitivity [n=sensitive count(sensitivity rate)]

E.Coli 106(86) 157(71)   104(83)   215(98.4) 202(91) 210(97.3) 221(100)

Klebsiella 27(79) 21(61) 25(78) 230(89) 28(82) 24(70) 33(97)

Proteus spp. 1(100) 1(100) 1(100) 1(100) 1(100) 1(100) 1(100)

Staf aureus 1(50) 0 2(100) NE 2(100) 2(100) 2(100)

Enterococcus spp. 11(57) 12(63) 12(63) NE 11(57) 19(100) 19(100)

Mycoplasma spp. 0 0 0 NE 1(100) 1(100) 1(100)

Amo/clav: Amokxisilin/clavulanic acid, Amp: Ampicillin, Cf: Cefazoline, Fos: Fosfomycin, Cefu: Cefuroxime, Fm: Nitrofurantoin, Im: Imipenem, (Quinolones are excluded 
because they are not recommended for pregnant women), NE=Not examined
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Figure 4. Aetiology and proportion of antibiotic sensivity in pregnant woman in third 
trimester. 
 
Amo/clav : Amokxisilin/clavulanic acid, Amp: Ampicillin, Cf: Cefazoline, Fos: Fosfomycin,  
Cefu: Cefuroxime, Fm: Nitrofurantoin, Im: Imipenem, (Quinolones are excluded because 
they are not recommended for pregnant women).



©  P o l s k i e  T o w a r z y s t w o  G i n e k o l o g i c z n e Nr 5/2014376

P R A C E  O R Y G I N A L N E
  położnictwo

Ginekol Pol. 2014, 85, 371-376 

Bekir Serdar Unlu et al. Urinary tract infection in pregnant population, which empirical antimicrobial agent should be specified in each of the three trimesters?

Authors’ Contribution
1. Bekir Serdar Unlu – concept, study design, analysis and interpretation of 

data, article draft, corresponding author, revised article critically.
2. Yunus Yildiz – acquisition of data, analysis and interpretation of data, article 

draft, revised article critically.
3. Ibrahim Keles – study design, analysis and interpretation of data, revised 

article critically.
4. Metin Kaba – analysis and interpretation of data, article draft.
5. Halil Kara – study design, article draft.
6. Cuma Tasin – data collection/entry, literature analysis/search.
7. Selcuk Erkilinc – data collection/entry, literature analysis/search.
8. Gulcin Yildirim – data collection/entry, literature analysis/search.

Authors’ statement

party, as understood according to the Act in the matter of copyright and 
related rights of 14 February 1994, Official Journal 2006, No. 90, Clause 
63, with respect to the text, data, tables and illustrations (graphs, figures, 
photographs); 

a financial or personal relationship which unjustly affects his/her actions 
associated with the publication of the manuscript;

in the publication of the manuscript are revealed in the text of the article;

References 

  1. McNeeley SG Jr. Treatment of urinary tract infections during pregnancy. Clin Obstet Gynecol. 
1988, 3, 480-487.

  2.  Mittal P, Wing DA. Urinary tract infections in pregnancy. Clin Perinatol. 2005, 32, 749-764.

  3.  Epoke J, Odigwe CO, Anyanwu GO, [et al.]. The prevalence of significant bacteriuria in diabetic 
patients in Calabar. Diabet Intern J. 2000, 10, 16-17.

  4.  Delzell JE Jr, Lefevre ML. Urinary tract infections during pregnancy. Am Fam Physician. 2000, 
61, 713-721.

  5.  Christensen B. Which antibiotics are appropriate for treating bacteriuria in pregnancy? J 
Antimicrob Chemother. 2000, 46 Suppl 1, 29-34.

  6.  Kutlay S, Kutlay B, Karaahmetoglu O, [et al.]. Prevalence, detection and treatment of 
asymptomatic bacteriuria in a Turkish obstetric population. J Reprod Med. 2003, 48, 627-630.

  7.  Abdullah AA, Al-Moslih MI. Prevalence of asymptomatic bacteriuria in pregnant women in 
Sharjah, United Arab Emirates. East Mediterr Health J. 2005, 11, 1045-1052.

  8.  van Brummen HJ, Bruinse HW, van der Bom JG, [et al.]. How do the prevalences of urogenital 
symptoms change during pregnancy? Neurourol Urodyn. 2006, 25, 135-139.

  9.  Amiri FN, Rooshan MH, Ahmady MH, Soliamari MJ. Hygiene practices and sexual activity 
associated with urinary tract infection in pregnant women. East Mediterr Health J. 2009, 15, 
104-110.

10.  Mincey BA, Parkulo MA. Antibiotic prescribing practices in a teaching clinic: comparison of 
resident and staff physicians. South Med J. 2001, 94, 365-369.

11.  Hill JB, Sheffield JS, McIntire DD, Wendel GD. Acute pyelonephritis in pregnancy. Obstet 
Gynecol.  2005, 105, 18-23.

12.  Alemu A, Moges F, Shiferaw Y, [et al.]. Bacterial profile and drug susceptibility pattern of 
urinary tract infection in pregnant women at University of Gondar Teaching Hospital, Northwest 
Ethiopia. BMC Res Notes. 2012, 5, 197.

13.  Lumbiganon P, Laopaiboon M, Thinkhamrop J. Screening and treating asymptomatic bacteriuria 
in pregnancy. Curr Opin Obstet Gynecol. 2010, 22, 95-99.

14.  Celen S, Oruç AS, Karayalçin R, [et al.]. Asymptomatic bacteriuria and antibacterial susceptibility 
patterns in an obstetric population. ISRN Obstet Gynecol. 2011, doi: 10.5402/2011/721872

15.  Smaill F, Vazquez JC. Antibiotics for asymptomatic bacteriuria in pregnancy. Cochrane Database 
Syst Rev. 2007, CD000490.

16.  Patterson TF, Andriole VT. Detection, significance, and therapy of bacteriuria in pregnancy. 
Update in the managed health care era. Infect Dis Clin North Am. 1997, 11, 593-608.

17.  Lang JM, Lieberman E, Cohen A. A comparison of risk factors for preterm labor and term small-
for-gestational-age birth. Epidemiology. 1996, 7, 369-376.

18.  Millar LK, DeBuque L, Wing DA. Uterine contraction frequency during treatment of pyelonephritis 
in pregnancy and subsequent risk of preterm birth. J Perinat Med. 2003, 31, 41-46.

19.  Cox SM, Shelburne P, Mason R, [et al.]. Mechanisms of hemolysis and anemia associated with 
acute antepartum pyelonephritis. Am J Obstet Gynecol. 1991;164:587-590.

20.  Artero A, Alberola J, Eiros JM, [et al.]. Pyelonephritis in pregnancy. How adequate is empirical 
treatment? Rev Esp Quimioter. 2013, 26, 30-33.

21.  Meier S, Weber R, Zbinden R, [et al.]. Extended-spectrum beta-lactamase-producing Gram-
negative pathogens in community-acquired urinary tract infections: an increasing challenge for 
antimicrobial therapy. Infection. 2011, 39, 333-340.

22.  Pitout JD, Laupland KB. Extended-spectrum beta-lactamase-producing Enterobacteriaceae: an 
emerging public-health concern. Lancet Infect Dis. 2008, 8, 159-166.

23.  Zahar JR, Lortholary O, Martin C, [et al.]. Addressing the challenge of extended-spectrum beta-
lactamases. Curr Opin Investig Drugs. 2009, 10, 172-180.

24.  Kazemier BM, Schneeberger C, De Miranda E, [et al.]. Costs and effects of screening and 
treating low risk women with a singleton pregnancy for asymptomatic bacteriuria, the ASB study. 
BMC Pregnancy Childbirth. 2012, 12, 52.

25.  Enayat K, Fariba F, Bahram N. Asymptomatic bacteriuria among pregnant women referred to 
outpatient clinics in Sanandaj, Iran. Int Braz J Urol. 2008, 34, 699-704.


