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ORIGINAL ARTICLE

URINARY TRACT INFECTION
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ABSTRACT

Background: In this study, we aimed to verify the frequency of urinary tract infection (UTI) in pregnant 
women, the main etiologic agents and their antibiotic susceptibilities. Moreover, to confirm UTI as a risk 
factor for maternal and fetal complications. Methodology: Data collection was performed using medical 
records from pregnant women suffering from UTIs (the Study Group) and pregnant women without 
UTIs (the Control Group). Both groups of patients visited the Department of High Risk Pregnancy, 
University Hospital, Federal University of Mato Grosso do Sul during the period of April 2005 to April 
2010. Results: Of the 864 pregnant women studied, 15.6% (135/864) had a UTI. Escherichia coli was 
the most frequent cause of urinary tract infections, with a frequency of 34.8% (47/135). The E. coli 
strains were most sensitive to norfloxacin (91.4%), nitrofurantoin (80.8%) and ceftriaxone (74.4%) 
and most resistant to ampicillin (42.5%), trimethoprim-sulfamethoxazole (31.1%) and first-generation 
cephalosporins (14.8%). There was a significant association between preterm delivery, low birth 
weight and UTI in pregnant women. There was no significant association with premature rupture of 
membranes, admission to Neonatal Intensive Care Unit (Neo ICU) and Apgar of less than 7 at 5 min. 
Conclusion: The use of urine culture as routine prenatal laboratorial screening allows for the early 
diagnosis and treatment of UTIs in pregnant women, thereby providing better perinatal conditions.
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RESUMO

Infecção do trato urinário em gestantes de alto risco

Objetivo: Verificar a freqüência de infecções do trato urinário, seus principais agentes etiológicos e 
suscetibilidade aos antimicrobianos em gestantes. Além disso, verificar a ITU como fator de risco para 
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complicações materno-fetais. Metodologia: Coletamos dados de prontuários de gestantes do grupo 
de estudo com infecção urinária e grupo de comparação sem infecção do trato urinário, do Serviço 
de Gravidez de Alto Risco do Hospital Universitário da Universidade Federal de Mato Grosso do Sul 
durante o período Abril de 2005 a Abril de 2010. Resultados: Das 864 gestantes estudadas, 15,6% 
(135/864) apresentaram infecção do trato urinário. Escherichia coli foi a bactéria mais freqüente em 
34,8% (47/135) dos casos. Cepas de E. coli foram mais sensíveis à norfloxacina (91,4%), nitrofurantoína 
(80,8%) e ceftriaxona (74,4%) e mais resistentes à ampicilina (42,5%), sulfametoxazol-trimetoprima 
(31,1%) e cefalosporinas de primeira geração (14,8%). Houve associação significativa entre parto 
pré-termo, baixo peso ao nascer e infecção do trato urinário. Não houve associação significativa com 
ruptura prematura de membranas, admissão em UTIneo e Apgar menor que 7 em 5 min. Conclusão: 
O uso de urocultura como triagem pré-natal de rotina permite diagnóstico precoce e tratamento da 
infecção urinária em mulheres grávidas, permitindo melhores condições perinatais.

DESCRITORES: Infecção urinária; complicações na gravidez; pré-natal.

INTRODUCTION

Urinary tract infections (UTIs) are one of the most common disorders, and 
are extremely detrimental during pregnancy due to the possibility of maternal-fetal 
complications, including septicemia, intra-amniotic infection, preterm labour, 
premature rupture of membranes, low birth weight, intrauterine growth restriction 
(IUGR) and perinatal death (2, 7, 25, 26, 29, 31).

The high incidence of UTIs during pregnancy is related to the abnormal 
anatomical-physiological changes that occur during this period, such as compression 
of the ureter by uterine dextrorotation, higher prevalence of vesicoureteral reflux, 
hydroureter and the alkalinization of the vaginal pH. All of these conditions may 
predispose the patient to develop from an asymptomatic UTI into a symptomatic 
infection (7, 25, 27, 30).

Asymptomatic bacteriuria affects 5-12% of pregnant women, with 30% 
developing cystitis and another 50% progressing to pyelonephritis (25, 32). Screening 
for asymptomatic bacteriuria should be performed during the prenatal period by urine 
culture. When diagnosed, the immediate assessment of requirement for treatment is 
essential as there is evidence supporting a link to the development of pyelonephritis 
and possible obstetric complications (11, 26, 29, 30). Maternal complications of 
UTIs occur more frequently in cases of pyelonephritis, including 1-2% of pregnant 
women, due to tissue damage caused by the bacterial endotoxin (7, 14).

The microbiological profile of genitourinary infections includes 
Escherichia coli as the most frequently associated pathogen (10, 18, 23, 25). 
Understanding of the epidemiology and susceptibility pattern to antimicrobial 
agents is essential, thereby reducing the possibility of the failure of treatment and 
favoring the conditions required to offer the best therapeutic choice (5, 23).

The aim of this study was to verify the frequency of UTIs, the most 
prevalent etiologic agents and their antimicrobial susceptibilities of in pregnant 
women treated as outpatients. Moreover, to verify UTI as a risk factor for maternal 
and fetal complications.
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MATERIALS AND METHODS 

This study was an observational and retrospective study that included a 
comparison group and was conducted from April 2005 to April 2010 at the Clinic 
for High Risk Pregnancy, University Hospital (UH) College of Medicine, Federal 
University of Mato Grosso do Sul (FAMED-UFMS). All pregnant women with 
UTIs confirmed by positive urine culture results were analyzed during this period 
and included in the Study Group (SG). The same number of pregnant women 
without a urinary tract infection was included in the Control Group (CG).

We surveyed 864 medical records from pregnant women attending the 
Clinic for High Risk Pregnancies. Of these patients, 135 had a UTI (Study Group 
- SG), and 135 women without a UTI were included for comparison (Control 
Group - CG). Patients without a UTI were selected randomly from among the 
surveyed sample.

Inclusion criteria for the Study Group: Regular prenatal care at the Clinic 
for High Risk Pregnancy, University Hospital (UH) School of Medicine, Federal 
University of Mato Grosso do Sul (UFMS-FAMED); delivery in the maternity unit 
of the same establishment; age greater than 18 years, or, if lower, show authorization 
of the legal guardian; consent to participate in the study and a signed the consent 
form (CF). We use indigenous origin as a criterion for exclusion from the SG.

Inclusion criteria for the Control Group: present a negative urine culture 
throughout pregnancy; have records at the Clinic of High Risk Pregnancy, 
University Hospital (UH) School of Medicine, Federal University of Mato Grosso 
do Sul (UFMS-FAMED); delivery in the maternity unit of the same establishment. 
We used as exclusion criteria: description of some UTI during pregnancy in the 
medical record; being of indigenous origin.

All pregnant women in the SG were informed about the objectives and 
methodology of the study, and admitted after signing a consent form. Only data from 
medical records were used for the patients in the comparison group, no fresh contact 
was made with the mothers in this group.

With the collected data, we compared the SG and CG, assessing the rate of 
perinatal complications such as low birth weight, premature rupture of membranes, 
preterm delivery, admission of newborns in the Neonatal Intensive Care Unit (Neo 
ICU) and Apgar of less than 7 at 5 minutes.

The association between nonparametric variables was evaluated by 
Chi-squared and two-tailed Fisher exact tests on contingency tables of double entry, 
with the expression of “p” and an odds ratio (OR) with a confidence interval of 95% 
(CI95%). Associations were considered to be significant when p<0.05. 

This study was approved by the Ethics Committee in Human Research 
(ECHR) of Universidade Federal de Mato Grosso do Sul, Protocol No. 860 of 
08/03/2007.
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RESULTS

The average age of patients in the SG was 26.9 ± 6.5 years (18 to 46 years), 
and 26.9 ± 6.7 years (18 to 44 years) in the CG. There was no significant difference 
(p=0.95) between the average ages of patients in both groups. With respect to parity, 
we observed that among the infected patients, 32.5% were primiparous, whereas 
in the comparison group, 35.5% had four or more pregnancies, demonstrating a 
statistically significant difference (p <0.001).

The frequency of UTI was 15.6% (135/864). Among these patients, 
7.5% (65/864) had cystitis and urethritis, 5.2% (45/864) presented asymptomatic 
bacteriuria, and 1.2% (10/864) presented pyelonephritis. Among the microorganisms 
isolated from the urine tests, Escherichia coli (34.8%) was the most common 
bacteria, followed by Klebsiella pneumoniae (11.8%) and Enterobacter sp. (6.6%). 
Streptococcus agalactiae was present in 5.19% (7/135) of the urine cultures. The 
E. coli strains were more sensitive to norfloxacin (91.4%), nitrofurantoin (80.8%) 
and ceftriaxone (74.4%). There were high rates of resistance to ampicillin (42.5%), 
trimethoprim-sulfamethoxazole (31.1%) and first-generation cephalosporins (14.8%).

Outpatient treatment was performed in 78.5% (106/135) of the cases of 
pregnant women with UTIs, with the drug chosen according to the urine culture, 
the dosage and duration as recommended in the literature. Hospital admission was 
required in 13.3% (16/135) of the patients. Nothing related to treatment was described 
in the records of 9.6% (13/135) of patients in the SG. The most widely used drugs as 
outpatients were nitrofurantoin (40.7%), cephalexin (11.8%) and norfloxacin (74%), 
which were used orally for 10 days, as guided by urine culture. A urine sample after 
treatment, although requested of all the pregnant women with treatment described in 
the records, was performed in only 68.8% (93/135) of the patients.

The patients in the SG and the CG did not show premature membrane 
rupture in most of the samples analyzed, and this association was not significant, as 
shown in Table 1. There was no statistically significant association between a UTI 
and an Apgar score below 7 at 5 minutes (Table 2) or admission of newborn infants 
to Neo ICU (Table 2).

In addition, the SG had UTI rates that were 2.2 times higher for infants 
with a gestational age less than 37 weeks, with a statistically significant association 
(p=0.03, OR=2.43, CI95%=1.4 to 5.78), as shown Table 1. Also in agreement 
with previous results, newborns with low birth weight were present at higher 
percentages in the women with UTIs (21.5%) when compared to the CG (5.9%). 
This association was significant (p=0.009, OR=4.0 CI95%=1.66 to 9.98), as shown 
in Table 2. Although the rates of cesarean delivery are high in both groups (Study 
and Control), being high-risk pregnancies for patients services, the group with UTI 
had approximately twice (1.86) the number of vaginal deliveries as the CG. This 
association was significant (p=0.001, OR=0.41 CI95%=0.23 to 0.73), Table 1. We 
suggest that the higher rate of vaginal delivery in the Study Group results from 
greater association with the work of preterm delivery.
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Table 1. Association of urinary tract infection, premature rupture of membranes, 
type of delivery and preterm delivery in pregnant women with and 
without urinary tract infections.

Urinary Tract Infection  p OR (IC95%)
(IC 95%)

Present Absent
Premature rupture of membranes N (%) N(%)

Yes 9 (6.7%) 5 (3.7%) 14 (5.2%)
*0.41 1.86

(0.55-6.57)No 126 (93.3%) 130 (96.3%) 254 (94.8%)
135 (100%) 135 (100%) 270 (100%)

Type of delivery
Cesarean 81 (60%) 106 (78.5%) 187 (69.3%)

*0.001 0.41
(0.23-0.73)Vaginal 54 (40%) 29 (21.5%) 83 (30.7%)

135 (100%) 135 (100%) 270 (100%)
Preterm Delivery
Yes 22 (16.3%) 10 (7.4%) 32 (11.9%)

*0.03 2.43
(1.4-5.78)No 113 (83.7%) 125 (92.6%) 238 (88.1%)

135 (100%) 135 (100%) 270 (100%)

* Chi-squared test with Yates correction

Table 2. Association of urinary tract infection, low birth weight, an Apgar score 
less than 7 at 5 minutes and admission to the intensive care unit for 
newborns (Neo ICU).

Urinary Tract Infection p OR (IC95%)
(IC 95%)

Present Absent
Low Birth Weight
Yes 29 (21.5%) 8 (5.9%) 37 (13.7%)

*0.009 4.0
(1.66-9.98)No 106 (78.5%) 127 (94.1%) 233 (86.3%)

135 (100%) 135 (100%) 270 (100%)
Apgar score <7 in 5 min
Yes 1 (0.7%) 2 (1.5%) 3 (1.1%)

*1.0 0.5
(0.02-7.07)No 134 (99.3%) 133 (98.5%) 267 (98.9%)

135 (100%) 135 (100%) 270 (100%)
ICU-Neo admission
Yes 12 (8.9%) 10 (7.4%) 22 (8.1%)

*0.82 1.22
(0.47-3.18)No 123 (91.1%) 125 (92.6%) 248 (91.9%)

135 (100%) 135 (100%) 270 (100%)

*Chi-squared test with Yates correction

DISCUSSION 

The frequency of urinary tract infections during pregnancy is becoming 
more important because of various complications that may occur due to infection, 
including the premature rupture of membranes, preterm delivery, low birth weight 
and fetal death (2, 29, 31). This study found that 15.6% of pregnant women suffer 
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from a UTI. This value is higher than that found by other studies, suggesting that the 
frequency of UTIs in pregnant women ranges from 2.0 to 10% (8, 20, 26).

Asymptomatic bacteriuria (AB) was reported in 5.2% of the pregnant 
women in this study. Similar information was found in another study with 290 
pregnant women, with an AB rate of 6.2% (16). Pregnant women presenting with 
AB are exposed to a 20-30 fold greater risk of developing pyelonephritis (9). 
The treatment of asymptomatic bacteriuria resulting in pyelonephritis is a rare 
occurrence during pregnancy, indicating the importance of prenatal screening (12). 
Previous studies have demonstrated an incidence of pyelonephritis ranging from 
1.3 to 1.4% in pregnant women (14, 28), whereas in this study, the frequency of 
pyelonephritis in pregnant women was 1.2%.

Urine culture is considered to be the gold standard for diagnosing a 
UTI, allowing for the identification of the etiologic agent and quantification of 
bacteria in the urine. Thus, it is essential to perform this examination during 
prenatal screening, because it allows for early treatment and helps to prevent 
future consequences for both the mother and neonate (5, 19). The distribution of 
microorganisms found in this study is consistent with data from previous authors, 
who also identified E. coli as the most frequent uropathogen, followed by other 
enterobacteria (2, 3, 6, 12, 17, 23, 24, 31). The E. coli isolated in the urine of the 
pregnant women in this study had high rates of resistance to ampicillin (42.5%) 
and trimethoprim-sulfamethoxazole (31.9%), consistent with that found by other 
authors (3, 9). The low cost of treatment and ease of access to the population 
encourages the empirical use of antimicrobials, which may cause the selection of 
more resistant bacteria, complicating the therapy (8, 12, 22). The prescription of 
antibiotics should be restricted to cases with a sensitivity shown in the antibiogram 
(12, 23). Regarding antimicrobial susceptibility, E. coli showed sensitivity to 
norfloxacin (91.4%), nitrofurantoin (80.8%) and ceftriaxone (74.4%). A study 
of 874 pregnant patients in Mexico City identified reduced rates of sensitivity 
to ampicillin (27%) and trimethoprim-sulfamethoxazole (40%); however, the 
highest sensitivity was to nitrofurantoin (79%) (13). The high level of sensitivity 
to nitrofurantoin (displayed in vitro) allowed for it to be considered a suitable 
treatment for urinary infections during pregnancy among the sample studied (3).

Although most of the bacteria isolated were found to have great sensitivity 
to norfloxacin and ciprofloxacin, these drugs should not be used as a first-line 
treatment for UTIs in pregnant women due to limited scientific information in this 
group of patients. The use of these drugs has been indicated in only specific cases, 
for example, in cases of severe pyelonephritis and bacterial multidrug resistance (8, 
18, 31). It is important to mention the presence of S. agalactiae in 5.2% (7/135) of 
the positive urine cultures in this study because vaginal and urinary tract colonization 
by this pathogen is an important risk factor for perinatal infection and complications, 
such as the premature rupture of membranes, chorioamnionitis, preterm delivery 
and neonatal sepsis (1, 4, 30).
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Among the perinatal aspects evaluated in the present study, preterm 
delivery was present in 16.3% of the pregnant women with UTIs, with a significant 
association between these variables. A similar study that aimed to assess the 
association of obstetric outcomes and the presence of UTIs during pregnancy found 
a rate of preterm births of 12.4% in women with UTIs (2). However, another study 
that aimed to verify risk factors in pregnant women with UTIs identified a rate of 
preterm births of 7.44%, and 13.82% of the newborns had a low birth weight, with 
no statistically significant association with UTIs (28).

A retrospective study of pregnant women that assessed the association of 
preterm labour and urinary tract infection showed a significant association of 78.3% 
for preterm newborn infants delivered from women with UTIs, and these babies 
were also admitted to the  Neo ICU, whereas in the control group, only 5.4% had 
perinatal complications associated with preterm births (19). The likely mechanism 
that triggers preterm delivery is related to the production of phospholipase A2 and 
subsequent prostaglandin activation (27).

The premature rupture of fetal membranes has a multifactorial etiology, 
and among other related factors, exogenous UTIs were significantly associated with 
this condition (15). However, the lack of this association in the present sample can 
be attributed to information missing from the medical records of patients studied.

In this series, there was no association between having a UTI and an Apgar 
score less than 7 at 5 minutes, and the newborns showed good perinatal conditions 
and did not need to be admitted to the Neo ICU. A similar study conducted recently 
showed no statistically significant difference in having an Apgar score less than 7 at 
5 minutes between women with and without urinary infections (21).

In a recent meta-analysis comparing the use of prophylaxis and treatment 
in women with UTIs, it was observed that pregnant women with asymptomatic 
bacteriuria who used antibiotics decreased their chances of progressing to 
pyelonephritis by 77% when compared to those treated with a placebo (p<0.0001, 
RR 0.23, CI95%=0.13 to 0.41). A reduction in birth weight was also observed in 
newborns weighing less than 2.500 g from pregnant women who used antibiotics 
(p=0.006, RR 0.66, CI95%=0.49 to 0.89) (20). The treatment of pregnant women 
with asymptomatic bacteriuria may improve perinatal outcome (31).

CONCLUSION

The frequency of UTIs in pregnant women was 15.6%, and E. coli was 
found to be the most frequent uropathogen. These particular strains demonstrated 
a high rate of resistance to ampicillin and trimethoprim-sulfamethoxazole. Urinary 
tract infection during pregnancy had a significant association with preterm delivery 
and low birth weight in newborns. Despite the perinatal adverse outcomes that 
were described, the follow-up prenatal care and early detection and treatment 
of urinary tract infection in pregnant women allowed for better conditions for 
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newborns and improved Apgar scores. These data reinforce the requirement for 
the routine request of urine culture in the treatment of urinary tract infection during 
prenatal care, thereby contributing to the reduction of the perinatal complications 
associated with infection.
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