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Background and Objectives: Our aim is to identify uropatho-
gens that cause urinary tract infections (UTIs) that necessi-
tate hospitalization, and analyze outcomes of gestational 
UTIs. Methods: This study consisted of 30 pregnant women 
who necessitate hospitalization because of UTI (7.8% of 
gestational UTIs during the same period of time). UTI that 
necessitates hospitalization is defined as clinical complaints, 
urination problems, urine analysis and culture positivity, fe-
ver and uterine discomfort. Patients with at least two posi-
tive cultures (≥ 100,000 cfu/ml) were included to this study. 
Antimicrobial susceptibility tests were obtained in all cases 
in order to determine antimicrobial resistance and to choose 
the ideal antibiotics for treatment. Results: In our study, we 
have found that Escherichia coli is the most common micro-
organism (56.7%). Enterococcus faecalis (13.3%) and Kleb-
siella pneumonia (10%) were other frequently observed mi-
croorganisms. In this series, mean gestational week at birth 
was 35 weeks 5 days (range 23–40 weeks). Mean birthweight 
was 2,656 g (range 500–3,700 g). Twenty-three cases (76.7%) 
were hospitalized before 37th gestational week and preterm 
delivery rate was 56.3%. Maternal risk factors and coexisting 
diseases were detected in 11 (36.7%) patients as follows: dia-
betes mellitus in 4, thrombophilia in 3, thyroid disorders in 3 
and hydroureteronephrosis in 1 case. Cesarean section rate 
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Introduction

The prevalence of bacteriuria in women has previ-
ously been reported as 3–20 % in various studies [1]. Un-
treated urinary tract infections (UTIs) during pregnancy 
is associated with an increased risk of multiple maternal 
and neonatal complications, such as preeclampsia, pre-
term birth, intrauterine growth restriction and low birth 
weight [2–5]. Gestational UTIs are complicated when the 
infection is accompanied by risk factors such as urolith-
iasis, recurrent UTI, urinary tract abnormalities, chronic 
inflammatory diseases, autoimmune disorders, renal par-
enchymal diseases, and diabetes mellitus [6–10]. There-
fore, time is of the essence in treating gestational UTIs 
[9, 11, 12]. Furthermore, identifying the uropathogens in 
the obstetric populations is important in order to opti-
mize the antibiotic regimens used for the empiric treat-
ment [13–16]. In this study, we have demonstrated the 
uropathogens and the pregnancy outcomes of the UTIs 
that necessitate hospitalization within the framework of 
our antenatal care program.
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was 65.2%. Conclusions: Knowing uropathogens of patient 
population is beneficial in the management of patients and 
better planning of future medical treatments. Preterm labor 
seems to be an important complication in pregnancies with 
UTIs going together with fever and urination problems.

http://dx.doi.org/10.1159%2F000499290
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Materials and Methods

We have used our institutional database of antenatal care pro-
gram to identify 387 patients who were treated for a community 
acquired gestational UTI. Thirty patients were hospitalized due to 
a UTI. Patients were hospitalized in the presence of urinary symp-
toms (dysuria, frequency, nausea, vomiting and/or costovertebral 
region sensitivity), positive urine tests (urinalysis and culture), 
fever and uterine discomfort (irregular contractions or increased 
sensitivity).

Patients with at least two positive cultures [≥ 100,000 colony 
forming units per milliliter (cfu/ml)] were included to this study 
(pre- and post-hospitalization). Urine cultures were performed at our 
institution between January 1, 2015 and December 31, 2016. Con-
taminated urine cultures were repeated or excluded from the study.

Antimicrobial susceptibility tests were done in all cases in 
order to determine antimicrobial resistance profile and to choose 
the ideal antibiotics for empiric and definitive treatment. Antibi-
otics tested in the antibiogram included meropenem, amikacin, 
amoxicillin clavulanate, ampicillin, ertapenem, fosfomycin, gen-
tamycin, nitrofurantoin, piperacillin-tazobactam, cefixime, cefu-
roxime, ciprofloxacin, trimethoprim-sulfamethoxazole and cef-
triaxon.

Statistical analysis were performed with the Statistical Pack-
age for the Social Sciences (SPSS.22, IBM SPSS Statistics for 
Windows, Version 22.0. Armonk, NY: IBM Corp). The percent-
ages of microorganisms responsible from the UTIs of the study 
subjects were calculated.

Written informed consent was obtained from all the patients, 
and the study was approved by the institutional ethics committee 
of Hacettepe University. The study was performed in accordance 
with the ethical standards described in an appropriate version of 
the 1975 Declaration of Helsinki, as revised in 2000. No funding 
was used for this study.

Results

A total of 387 patients had a positive culture during 
the study period, in which 30 patients were hospitalized. 
The rate of hospitalization was 7.8%. There were 14 
primiparous and 16 multiparous women. Mean age was 
29 years (range 22–38 years) at the time of diagnosis. 
Maternal risk factors and coexisting diseases were de-
tected in 11 (36.7%) patients as follows: diabetes mel-
litus in 4, thrombophilia in 3, thyroid disorders in 3 and 
hydroureteronephrosis in 1 case.

Twenty-three cases (76.7%) were hospitalized before 
37th gestational week (1 case was in the first trimester, 5 
cases were in the second trimester and 17 cases were in 
the third trimester), while remaining cases (n = 7) were 
hospitalized at term pregnancy. Seven patients were de-
livered at other centers due to various reasons and deliv-
ery data could not obtained for them.

There were 15 (65.2%) cesarean section and 8 (34.8%) 
vaginal deliveries among the 23 deliveries. The mean 
gestational week at birth was 35 weeks 5 days (range 23–
40 weeks) for these patients. The mean birthweight was 
found to be 2,656 g (range 500–3,700 g). Term delivery 
(≥ 37th gestational week) rate was 43.7%. There were 3 
extremely preterm cases that died after birth. For the re-
maining 18 liveborn neonates, mean APGAR score was 
8.8 and 9.4 at 1st and 5th minute, respectively.

Table 1 shows the microorganisms responsible from 
the UTIs of the study subjects. E. coli was the main mi-
croorganism responsible from the UTIs. K. pneumonia, 
E. faecalis, S. epidermidis, S. haemolyticus, S. mitis and 
C. albicans were the other uropathogens. We have ob-

Table 1. Microorganisms responsible from the UTIs of the study subjects

Isolate 

E. coli
K. pneumonia
E. faecalis
Others

S. hemolyticus
S. epidermidis
S. mitis

Mixed
Total

n %

17
  3
  4
  4
  2
  1
  1
  2
30

  56.7
  10
  13.3
  13.3
    6.7
    3.3
    3.3
    6.7
100

Table 2. Microorganisms and the antimicrobial resistance profile of 14 
cases

Isolate 

E. coli	  

E. coli	

E. coli	
E. coli	
E. coli	

E. coli	
E. faecalis

E. faecalis
E. faecalis
K. pneumoniae 
K. pneumoniae
K. pneumoniae 
S. epidermidis
S. haemolyticus

Resistance 

amoxicillin-clavulanate, ciprofloxacin, ampicillin, 
trimethoprim-sulfamethoxazole, piperacillin-tazobactam
ceftazidime, ampicillin, cefixime, ciprofloxacin,       
amoxicillin-clavulanate
fosfomycin
ampicillin, cefixime, cefuroxime
ampicillin, gentamycin, cefixime, cefroxime, ceftizoxime, 
cephoxitin
ampicillin, trimethoprim-sulfamethoxazole
tetracycline, clindamycin, trimethoprim-sulfamethox-
azole
ampicillin, benzilpenicillin
clindamycin, trimethoprim-sulfamethoxazole
ampicillin, piperacillin-tazobactam, cefixime, cefroxime 
ampicillin, fosfomycin
ampicillin, fosfomycin, nitrofurantoin
benzilpenicillin, erythromycin, cephoxitin  
benzilpenicillin, clindamycin, ertapenem, fosfomycin, 
imipenem, cephoxitin
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served 2 mixed infections (E. coli + K. pneumonia and 
C. albicans + S. mitis) in our series. There were no an-
timicrobial susceptibility in 16 cases and table 2 shows 
the microorganisms and the antimicrobial susceptibility 
results of the remaining 14 cases.

Discussion

Untreated UTIs has been reported to be associated 
with multiple pregnancy complications like preeclamp-
sia, preterm birth, intrauterine growth restriction and 
low birth weight [2–6]. In our cohort, preterm delivery 
rate was 56.3%. UTIs may also be the cause of various 
obstetrical complications which can be prevented by ap-
propriate treatment protocols [17–19]. Preeclampsia and 
preterm premature rupture of membranes should espe-
cially be the concern of the obstetricians in the presence 
of UTIs [20, 21].

Maternal problems such as urolithiasis, chronic re-
current urinary infections, urinary tract abnormalities, 
chronic inflammatory diseases, autoimmune disorders, 
renal diseases (nephrotic syndrome, glomerular diseases 
etc) and diabetes mellitus were the risk factors for UTI in 
pregnancies [6–9]. In this small series, 16.7 % of cases 
were with such risk factors (4 diabetes mellitus and 1 
hydroureteronephrosis).

Knowing the uropathogens of each obstetric popula-
tion is particularly important in the management of UTIs. 
There are various studies related to the most frequently 
observed microorganisms in UTIs during pregnancy. 
Escherichia coli is reported to be the most critical mi-
croorganisms which should be kept in mind [20–23]. In 
our study, we also have found that E. coli is the most 
common microorganism responsible from the UTI. K. 
pneumonia, E. faecalis, S. epidermidis, S. haemolyticus, 
S. mitis and C. albicans were the other microorganisms 
responsible from the infection in our study group.

K. pneumoniae is a common cause of UTIs during 
pregnancy. It has been reported that K. pneumonia was 
isolated in 21.5% of the urine samples in pregnancies 
with asymptomatic bacteriuria [24]. E. faecalis is re-
ported to be a less common uropathogen in pregnant 
women with UTI although it has been found to be rela-
tively more frequent in our series  [25].

S. Epidermidis seems to be a nosocomial infection and 
must be the concern of physicians in patients with long-
term hospitalisation [24, 26]. S. haemolyticus which goes 
together with significant clinical symptoms is also an 
important uropathogen causing obstetrical complications  

[27]. S. mitis has been considered a relatively benign 
oral streptococcus and a member of the oral commen-
sal flora. Nevertheless, it can cause infection especially 
in immune-compromised patients [28]. Infection of the 
urinary tract due to C. albicans is uncommon. Prolonged 
use of antibiotics and diabetes mellitus may be associ-
ated with fungal UTIs [29].

Antibiotic susceptibility tests are very important in or-
der to have successful therapy and low cost management. 
The choice of treatment should be guided by antimicro-
bial susceptibility testing in UTIs. Recently, increasing 
numbers of urinary pathogens are developing resistance 
to antibiotics [30, 31]. In our series, there were no anti-
microbial susceptibility in 16 cases and table 2 shows 
the microorganisms and the antimicrobial susceptibility 
results of the remaining 14 cases.

Single center experience, small number of patients 
and retrospective design of the study were the main lim-
itations in our study.

Conclusion

In conclusion, knowing the uropathogens of the pa-
tient population is beneficial in the management of pa-
tients and better planning of future medical treatments. 
Preterm labor seems to be an important complication in 
pregnancies with UTIs going together with fever and uri-
nation problems.
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