Evaluation of Maternal Urinary Tract Infection as a Potential
Risk Factor for Neonatal Urinary Tract Infection
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Abstract

Objective: To assess the relationship between maternal UTI during pregnancy and neonatal UTI.
Materials and methods: This cross-sectional study included eighty neonates referred to Ali-e-Asghar
Hospital, Tehran, Iran, in 2011. The participants were divided into the study (with diagnosis of UTI;
n=40) and the control (without this type of infection; n=40) groups. The mothers were asked about the
history of UTl during pregnancy, and if the response was positive, the trimester in which UTI had
occurred. Urinalysis and urine culture were carried out for all neonates.

Results: Overall, 14.9% of neonates had mothers with a positive history of UTI during their pregnancy
(4.4%, 6.1%, and 4.4% during the 1st, 2nd, and 3rd trimesters, respectively). A significant relationship was
detected between the occurrence of UTI in neonates and maternal UTI, so that the overall prevalence of
UTI among neonates of affected mothers was significantly higher than that observed among
non-infected mothers (30.0% versus 6.8%; p = 0.001). Maternal UTI resulted in 5.9-fold increased risk
of neonatal UTI. In UTI group, the most common bacterial etiologies of UTI were Escherichia coli (65.9%),
followed by Klebsiella (14.6%) and Staphylococci (9.8%).

Conclusion: Our findings confirmed the association between the history of UTI in mother and occurrence
of UTI in neonate, emphasizing to pay more attention for assessing and managing UTI in neonates in
order to reduce the related complications.

Keywords: Urinary Tract Infection, Neonate, Mother, Risk, Pregnancy

Introduction physiological, anatomical and personal underlying
Urinary tract infection (UTI) during pregnancy, as factors predisposing to various types of pathogens
common problem, results in maternal and neonatahave been identified, including urethral dilatation
complications worldwide. The overall prevalence ofincreased bladder volume and decreased bladder tone
this event, especially higher in some developingwith increased urinary stasis (2). UTI during
countries, is estimated up to 22 to 35% (1). Vagiou pregnancy is accompanied by adverse health effects
for both mother and product of pregnancy (3). kt.fa
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a prevalence ranged between 0.1% and 1% in teritiney were summarized by absolute frequencies and
infants, while between 4% and 25% in very low birthpercentages for categorical variables. Categorical
weight infants (4, 5). Although in a number of variables were compared using chi-square test or
neonates, it may be usually remained asymptomatidsisher's exact test. The quantitative variablesewer
in most of the cases, the occurrence of UTI can balso compared using the t-test or Mann-Whitney U
resulted in severe illnesses states such as growtkest. For the statistical analysis, the statistical
failure, severe gastrointestinal manifestationseffe  software SPSS version 19.0 for windows (SPSS Inc.,
irritability, lethargy, and jaundice (6). In addifi, in  Chicago, USA) was used. The value of .05 was
some cases, a complete sepsis work-up for relatecbnsidered statistically significant.
cases should be carried out (7).

Neonatal UT! following untreated maternal UTI Results
has been recently suggested as an importariotally, 80 neonates were entered into the study,
life-threatening event after delivery. In a recemtly by among whom 40 neonates had the mothers with the
Emamghorashi et al. (2012) among Iranian neonates, history of UTI during pregnancy, considered as the
significant association was found between matduifdl  study group, and other 40 neonates had the mothers
and neonatal UTI, while it revealed 30.0% of thewithout history of UTI during this period, consiger
neonates with UTI versus 6.8% of those without UTlas the control group. The average age of mothdhs wi
had mothers with a history of UTI (8). The presentand without UTI are 26.5 and 26.9 years, respdgtive
study aimed to assess the relationship betweenmahte while the mean of body mass index (BMI) of study

UTI during pregnancy and neonatal UTI. and control groups are 25.0 and 25.6 Kg/m
. respectively. Our findings reveals the two groups o
Materials and methods mothers were similar in the following terms:

This cross-sectional study included eighty neonategestational age at time of UTI diagnosis, delivange,
referred to Ali-e-Asghar Hospital, Tehran, Iran, in mode of delivery, birth weight of neonate, and eéx
2011. The participants were divided into the studyneonate; moreover, history of UTI was more pravale
(with diagnosis of UTI; n=40) and the control in the study group. No abnormal findings were
(without this type of infection; n=40) groups. detected on physical examinations, and none of the
None of the neonates had urinary tractneonate showed any renal abnormalities in
abnormalities. Baseline information was collectedultrasonography finding. In UTI group, the most
using both their medical records and an interviewcommon bacterial etiologies of UTI were Escherichia
with mother as follows: gestational age, gender ofcoli (65.9%), followed by Klebsiella (14.6%) and
neonate, birth weight, and clinical symptoms relate Staphylococci (9.8%). Overall, 14.9% had mothers
to UTI. Gestational age was estimated based on theith a positive history of UTI during their pregrgn
last menstrual period. The mothers were also aske@.4%, 6.1%, and 4.4% during the 1st, 2nd, and 3rd
about the history of UTI during pregnancy and & th trimesters, respectively). In this study, a sigaifit
response was positive, the trimester in which UAd h relationship was detected between the occurrence of
occurred. Physical examination, urinalysis andeurin UTI in neonates and maternal UTI, so that the dvera
culture were performed for all neonates, while fenaprevalence of UTI among neonates of affected msther
ultrasonography was carried out only for neonatesvas significantly higher than that observed among
with UTI. For confirmation of UTI in the study non-infected mothers (30.0% versus 6.8%; p = 0.001)
group, sterile sampling by suprapubic aspirationin fact, maternal UTI resulted in 5.9-fold incredisisk
method was used. It was attempted to examine abf neonatal UTI.
samples within one hour after sampling. The sampIeB, .
were then stored in a refrigerator at a temperafire PISCUSSION
5°C and cultured. Afterward, the samples wereThe present study pointed out the increased risk of
transferred to a blood agar. Infantile UTI wasdefi  neonatal UTI among those with the mothers suffered
as growth of colony-forming units per milliliter at  from UTI during pregnancy; in addition, the risk of
least one pathogenic organism with the clinicalUTI is approximately estimated to be six times more
symptoms including fever or septicemia. than control group. Similar to our study, in a sty
Results were presented as mean * standarBmamghorashi et al. (2012) on a similar population,
deviation (SD) for quantitative variables, whereasthey have revealed an association between maternal
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Table 1: Characteristic of mothers with and without urinary tract infection (UTI)
Motherswith UTI M otherswithout UTI

Characteristics

n =40 n =40
Age, year (SD) 26.5 (4.5) 26.9 (4.3) 0.103
Body mass index, kg/m2 (SD) 25.0 (.30) 25.6 (3.1) 0.800
Gestational age on diagnosis, week (SD) 11.0(0.8) 12.0 (0.6) 0.832
Gestational age on delivery, week (SC 37.9 (7.4) 38.3(2.1) 0.550
Cesarean section delivery (%) 24 (60.0) 18 (45.0) 40D
Birth weight of neonate, gram (SD) 3416 (680) 3328 (429) 0.601
Male neonate (%) 24 (60.0) 23 (57.5) 0.580
Familial history of UTI (%) 18 (45.0) 5 (12.5) 0.001

and neonatal UTI (8). According to our of neonatal UTI that was consistent with results of
ultrasonographic findings, it seems that the imgoart  other studies, including Safar et al. (2008) (149l a
sources of neonatal UTI might be associated withZorc et al. (2005) (12) with a relative frequendy o
both neonatal and maternal-related causes such 8% and Shaw et al. (1998) (13) with a relative
adverse pregnancy outcome or especial conditionSequency of 89%. The similar finding was also
during pregnancy. It has been well known thatreported by Feld et al. (1989) (14). Although this
maternal UTI is independently associated with prepathogen has been commonly isolated in these
term delivery, preeclampsia, or intra-uterine gtowt neonates, high resistant to different antimicrobial
restriction (9) that may predispose neonate taagents such as ampicillin, cephalosporins, and
infectious conditions. Also, some neonatal riskaminoglycosides have been recently reported, so it
factors, including other associated infectiousaes, has raised concerns regarding the necessity of
use of broad-spectrum antibiotics, mechanicaamendment to the common empirical therapy
ventilation, parenteral nutrition, and intravascula (15- 17). According to confirmed association betwee
catheters were shown to be associated with inadeaséiistory of UTI in mothers and occurrence of UTI in
risk of neonatal UTI (10). In total, higher incidenof  their neonates, evaluation of antimicrobial resista
neonatal UTI in mothers suffering from UTI may be to common used antibiotics, particularly in thisyp
independently associated with especial conditidns oof neonates, should be consistently considered.
mothers during pregnancy In conclusion, our study demonstrated an
It should be also noted that the majority of association between the history of UTI in mothed an
neonates are undiagnosed due to asymptomatic UTdccurrence of UTI in neonate, emphasizing to pay
Failure to recognize the symptoms of neonatal UTImore attention for assessing and managing UTI in
makes it impossible to pursue other diagnostimeonates in order to reduce related complications.
methods and causes serious complications in
neonates. Also, two major causes leading td’\Cknowledgments:
significant difference in the incidence of UTI This study is supported by Iran University of Meaic
between the study and control groups were differenSciences. There is no conflict of interest in gtisdy.
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