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ABSTRACT
Symptomatic and asymptomatic bacteriuria is common in pregnant women. A history of previous urinary 
tract infections and low socioeconomic status are risk factors for bacteriuria in pregnancy. Escherichia coli is 
the most common aetiologic agent in both symptomatic and asymptomatic infection and quantitative culture is 
the gold standard for diagnosis. Treatment of asymptomatic bacteriuria has been shown to reduce the rate of 
pyelonephritis in pregnancy and therefore screening for and treatment of asymptomatic bacteriuria has become 
a standard of obstetrical care. Antibiotic treatment of asymptomatic bacteriuria is associated with a decrease 
in the incidence of low birth weight, but the methodological quality of the studies limits the strength of the 
conclusions that can be drawn. Debate exists in the literature as to whether treated pyelonephritis is associated 
with adverse fetal outcomes. There is no clear consensus in the literature on antibiotic choice or duration of 
therapy for infection. With increasing antibiotic resistance, consideration of local resistance rates is necessary 
when choosing therapy.
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Introduction

Although the incidence of bacteriuria in pregnant women is 
similar to that in non-pregnant women, the incidence of acute 
pyelonephritis in pregnant women with bacteriuria is significantly 
increased [1]. Pregnancy is a unique state with anatomic and 
physiologic urinary tract changes. While asymptomatic bacteriuria 
in non-pregnant women is generally benign, pregnant women 
with bacteriuria have an increased susceptibility to pyelonephritis 
[2]. The renal pelvis and ureters begin to dilate as early as the 
eighth week of pregnancy [3] and the bladder itself is displaced 
superiorly and anteriorly. Mechanical compression from the 
enlarging uterus is the principle cause of hydroureter and 
hydronephrosis, but smooth muscle relaxation induced by 
progesterone may also play a role. Smooth muscle relaxation 
results in decreased peristalsis of the ureters, increased bladder 
capacity and urinary stasis. Differences in urine pH and osmolality 
and pregnancy-induced glycosuria and aminoaciduria may 
facilitate bacterial growth [4].

Urinary tract infections in pregnancy are classified as either 
asymptomatic or symptomatic. Asymptomatic bacteriuria is 
defined as the presence of significant bacteriuria without the 
symptoms of an acute urinary tract infection. Symptomatic 
urinary tract infections are divided into lower tract (acute cystitis) 
or upper tract (acute pyelonephritis) infections. Cystitis is 
defined as significant bacteriuria with associated bladder mucosal 

invasion, whereas pyelonephritis is defined as significant 
bacteriuria with associated inflammation of the renal parenchyma, 
calices and pelvis [5].

Screening for and treatment of asymptomatic bacteriuria 
in pregnancy has become a standard of obstetric care and most 
antenatal guidelines include routine screening for asymptomatic 
bacteriuria [6–11]. Despite universal guidelines recommending 
screening and treatment of asymptomatic bacteriuria in pregnancy, 
there is an ongoing debate in the literature regarding the role 
of asymptomatic bacteriuria in perinatal outcomes. Similarly, 
controversy exists as to whether antibiotic treated pyelonephritis 
leads to adverse pregnancy outcomes. Although there have been 
many articles published on the subject, very little new evidence 
to address these issues has accumulated since the mid-1970s. 
This review, based on a critical assessment of the relevant 
literature, will focus on the clinical significance, diagnosis and 
management of both asymptomatic and symptomatic urinary 
tract infections in pregnancy.

Epidemiology

Urinary tract infections represent the most common bacterial 
infection in pregnancy. Asymptomatic bacteriuria occurs in 2–10% 
of all pregnancies [1]. The prevalence has remained constant and 
most of the recent observational studies, including those from 
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developing countries, report similar rates [12–18]. There is a 
paucity of literature on cystitis in pregnancy and an accurate 
prevalence is difficult to obtain. In a prospective examination of 
9734 pregnant women, 7·4% of them were diagnosed as having 
a urinary tract infection: 5·1% with asymptomatic bacteriuria, 
1·3% with acute cystitis and 1% with acute pyelonephritis [19]. 
The prevalence of pyelonephritis during pregnancy ranges from 
0·5 to 2% [18,20–23] but was reported to be as high as 4·9% in 
indigenous communities in Australia [24]. Many studies have 
reported that pyelonephritis is more common during the second 
half of pregnancy [18,20,21]. This is thought to be a result of 
the increasing mechanical compression of the enlarging uterus. 
One retrospective chart review of 24 000 patients reported only 7% 
of cases of pyelonephritis in the first trimester, 67% in the second 
and third trimesters, 8% intrapartum and 19% in the postpartum 
period [20].

The prevalence of bacteriuria in pregnancy is closely related 
to socioeconomic status [1]. Turck et al. reported the prevalence 
of significant bacteriuria determined by a single catheterized 
urine at delivery to be 2% in non-indigent pregnant women 
of middle socioeconomic status compared to 6·5% of indigent 
patients [25].

Other factors that have shown an association with bacteriuria 
include a history of recurrent urinary tract infections, diabetes and 
anatomical abnormalities of the urinary tract [26]. The effects of 
other host factors, such as race, sickle cell disease, age and parity 
on the prevalence of bacteriuria are less clear and there is 
controversy in the literature [18,27–31].

A retrospective study applied logistic regression modelling 
to data from all prenatal care recipients who delivered during 
1990–93 in selected North Carolina counties (N = 8037) [28]. 
The two strongest predictors of bacteriuria at prenatal care 
initiation were an antepartum urinary tract infection prior to 
prenatal care initiation [for whites, adjusted prevalence odds 
ratio (POR) 2·5, 95% confidence interval (CI) 0·6–9·8; for blacks, 
POR 8·8, 95% CI 3·8–20·3] and a pre-pregnancy history of urinary 
tract infection (POR 2·1, 95% CI 1·4–3·2). A similar study in the 
same population to identify predictors of symptomatic urinary 
tract infection after 20 weeks gestation also concluded the 
strongest predictor of pyelonephritis was prior antenatal 
urinary tract infections (adjusted incidence odds ratio 5·3, 
95% CI 2·6–11·0) [29].

One of the biggest risk factors for symptomatic infection is 
asymptomatic bacteriuria. If asymptomatic bacteriuria is left 
untreated 30% of mothers develop acute pyelonephritis compared 
with 1·8% of non-bacteriuric controls [1].

Some authors suggest that screening and testing algorithms 
should be designed incorporating identified risk factors, including 
a history of previous urinary tract infections, in order to lower 
overall costs while improving maternal and infant outcomes 
[28,32]. To date, no algorithm has been prospectively evaluated.

Microbiology

The aetiologic agents associated with bacteriuria are similar 
in pregnant and non-pregnant women. The relatively short 
female urethra is frequently colonized with organisms from the 
gastrointestinal tract. Escherichia coli is the most common pathogen 
associated with both symptomatic and asymptomatic bacteriuria, 
representing 70–80% of isolates [18,19,21,33,34] but was found to 
be greater than 90% in one study [35]. Other organisms include 
other gram negative bacteria and Group B streptococcus.

Specific virulence determinants in uropathogenic strains of 
E. coli are associated with invasive infection and pyelonephritis 
in pregnancy. These include toxins and adhesions, pili or fimbriae 
that allow adherence to uroepithelial cells and prevent bacteria 
from urinary lavage, allowing for multiplication and tissue 
invasion [36]. The frequencies of virulence associated 
determinants are lower in E. coli associated with asymptomatic 
bacteriuria compared with pyelonephritis. Only 22% of strains 
of E.coli isolated from women with asymptomatic bacteriuria had 
the capacity to adhere to uroepithelial cells compared with 75% 
in the group of women who developed acute pyelonephritis. 
Adherence is the single marker most frequently associated 
with progression to pyelonephritis [22]. Although proposed as a 
means to identify a group of women at risk of invasive infection, 
screening for these virulent strains is still only a theoretical 
possibility.

Group B streptococcus (Streptococcus agalactiae) isolated from 
the urine in pregnancy has been reported to be associated with 
preterm rupture of the membranes, premature delivery and 
early onset neonatal sepsis. One small randomized trial 
comparing treatment of group B streptococcal bacteriuria with 
penicillin versus placebo found a reduction in preterm rupture 
of membranes and preterm delivery with treatment. In this 
study women were included if any colony count of group B 
streptococcus was isolated from the urine, suggesting that lower 
values than usually reported for asymptomatic bacteriuria [105 
colony forming units (cfu)/mL] are probably important for this 
organism [37]. Due to the assumed heavy vaginal colonization, 
women with group B streptococcal bacteriuria in pregnancy 
should receive appropriate treatment at the time of diagnosis as 
well as intrapartum prophylaxis to prevent neonatal infection [38].

Anaerobic organisms and other fastidious microorganisms have 
been identified in the urine of a large percentage of pregnant 
women but the significance of these organisms isolated from the 
urine and perinatal outcomes is unknown [39]. At present, there 
is no evidence to routinely examine the urine for these organisms.

Diagnosis

Acute cystitis presents with clinical signs and symptoms of 
urgency, frequency, dysuria, pyuria and haematuria without 
evidence of systemic illness. The symptoms of frequency, urgency 
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and nocturia, however, are not specific for an infectious process 
and are commonly described by pregnant women in the absence 
of a urinary tract infection [40]. A study of 400 pregnant women 
reported urinary frequency at some stage of pregnancy in 81% 
of women [41]. Several studies have confirmed that urinary 
symptoms occur early in pregnancy and persist throughout the 
pregnancy [42–44].

Signs and symptoms of pyelonephritis in pregnancy are 
similar to those in non-pregnant women and include fever, 
costovertebral angle tenderness, flank pain, nausea and vomiting. 
In a retrospective study of 656 pregnant women, chills 
accompanying back pain were the presenting complaint in 82% 
of women. Almost all women had tenderness to percussion at the 
costovertebral angle [20].

A key aspect in the diagnosis of both symptomatic and 
asymptomatic urinary tract infections is differentiating 
contamination from true bacteriuria. The original criterion for 
diagnosing asymptomatic bacteriuria was > 105 cfu/mL of a 
single uropathogen on two consecutive clean catch samples, 
with a 95% probability that the woman has true bacteriuria. 
The detection of > 105 cfu/mL in a single voided midstream 
urine is accepted as a more practical and adequate alternative, 
although there is only an 80% probability the woman has true 
bacteriuria [45]. In non-pregnant symptomatic patients with 
an identified pathogen, specifically E. coli or Staphylococcus 
saprophyticus, a colony count of ≥ 102–103 cfu/mL may indicate 
infection, but this cut-off has not been evaluated for symptomatic 
urinary tract infections in pregnancy [46].

Although urine cultures are expensive, require laboratory 
expertise and take 24–48 h for results to become available, 
quantitative culture remains the gold standard for diagnosis 
of urinary tract infection in pregnancy as the performance of 
rapid urine screening tests in pregnancy is poor [17,47,48]. 
A systematic review of eight prospective studies comparing the 
accuracy of any one or a combination of rapid urine screening 
tests with quantitative urine culture in asymptomatic pregnant 
patients has been reported [49]. The author concluded that the 
available evidence does not support the use of any screening test 
for asymptomatic bacteriuria among pregnant women and that 
no test is accurate enough to be an alternative to urine culture.

A recently reported meta-analysis of the accuracy of the 
urine dipstick to rule out a urine infection also included studies 
of pregnant women [50]. Ten studies in pregnancy were included 
in the subgroup analyses of accuracy of nitrites on urine dipsticks. 
The authors concluded that in pregnant women the accuracy 
of nitrites was high (diagnostic odds ratio = 165) and that a 
negative test for both leukocyte esterase and nitrites could 
rule out infection in pregnant women. Positive results, however, 
required confirmation. In this study women with both 
symptomatic and asymptomatic bacteriuria were included 
in the analysis.

To date there has been no prospective evaluation of a diagnostic 
strategy that rules out infection with a negative dipstick for nitrite 
and leukocyte esterase and performs culture on urine specimens 
that screen positive for nitrites or leukocyte esterase to confirm 
bacteriuria.

There is no consistent recommendation for specimen collection. 
A clean voided specimen with cleansing of the perineum and 
urethra is standard [1]. However, a study of 100 adolescent 
pregnant women found perineal cleansing before midstream urine 
did not decrease bacterial contamination of the urine cultures [51]. 
There is in fact little evidence to support the additional cost of 
collecting a clean-catch urine specimen for screening.

Screening for asymptomatic bacteriuria

There is no consensus in the literature as to the optimal timing and 
screening frequency for asymptomatic bacteriuria. A prospective 
study of 3254 pregnant women from Sweden examined the risk 
of acquisition of bacteriuria during pregnancy [52]. The risk of 
acquiring bacteriuria during pregnancy increased from 0·8% 
in the 12th gestational week to 1·93% at the end of pregnancy. 
The authors concluded the risk of acquisition was the highest 
between the 9th and 17th week and that the 16th gestational week 
was the optimal time for screening because treatment at that time 
would provide the greatest number of bacteriuria-free gestational 
weeks. In this study, a single urine specimen obtained between 
12 and 16 weeks gestation identified 80% of women who 
ultimately had asymptomatic bacteriuria.

Although the majority of guidelines recommend a single 
urine culture at the first prenatal visit, two more recent prospective 
studies have concluded that urine should be cultured in 
each trimester of pregnancy to improve the detection rate of 
asymptomatic bacteriuria [12,16]. There has been no prospective 
evaluation of repeated testing during pregnancy.

Using a decision analysis, screening for and treatment of 
asymptomatic bacteriuria to prevent pyelonephritis has been 
shown to be cost effective over a wide range of estimates, 
although the cost benefit is diminished if the rate of asymptomatic 
bacteriuria is less than 2% [53,54]. These two studies evaluated a 
single urine culture/dipstick test. There has been no cost analysis 
of repeated testing in pregnancy.

Significance of bacteriuria in pregnancy

Kass et al. published the first randomized placebo controlled trial 
showing that treatment of bacteriuric pregnant women prevented 
pyelonephritis and avoided up to 20% of preterm deliveries [45]. 
Many studies followed and, combining data from more than 20 of 
those early descriptive studies in the 1960s, Whalley reported that 
symptomatic urinary tract infections occurred in 30% of patients 
if asymptomatic bacteriuria was untreated compared with 1·8% 
of non bacteriuric controls [1].
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A recent meta-analysis of 11 randomized or quasi-randomized 
controlled trials of antibiotic versus no treatment for pregnant 
women with asymptomatic bacteriuria found that treatment 
substantially decreased the risk of pyelonephritis [Relative risk 
(RR) 0·23; 95% CI 0·13–0·41] [55]. Although the methodological 
quality of the included studies was weak, the results were 
highly consistent among trials and the reduction in the incidence 
of pyelonephritis was dramatic. Overall the number needed 
to treat to prevent one episode of pyelonephritis was seven 
(95% CI 6–8).

Epidemiological evidence also supports the relationship 
between the treatment of asymptomatic bacteriuria and the 
prevention of pyelonephritis. A prospective longitudinal study 
from 2000 to 2001 reported an incidence of hospitalization for 
acute pyelonephritis in pregnancy of 1·4%. This is less than 
the 3–4% rate reported in the early 1970s before screening for 
asymptomatic bacteriuria became routine [21].

Although there is good evidence that screening for and 
treatment of asymptomatic bacteriuria will decrease the incidence 
of pyelonephritis, the relationship between asymptomatic 
bacteriuria, low birth weight and preterm delivery is controversial. 
It is hypothesized that the mechanism of preterm labour is 
associated with microorganism production of phospholipase A2 
and subsequent prostaglandin activation [56,57].

A meta-analysis of 17 cohort studies showed that untreated 
asymptomatic bacteriuria during pregnancy significantly 
increased the rates of low birth weight and preterm delivery, 
although the possibility of confounding variables limit the strength 
of these conclusions [58]. In contrast, the Cardiff Birth Survey, 
which prospectively studied 25 844 births, reported that 
asymptomatic bacteriuria, adjusted for demographic and social 
factors was not associated with preterm delivery [Odds Ratio (OR) 
1·2; 95% CI 0·9–1·5] [59]. The same database, when categorized 
into medically indicated or spontaneous preterm births, reported 
a significant association between bacteriuria and medically 
indicated preterm birth (OR 2·03; 95% CI 1·5–2·8), but not 
for spontaneous preterm births (OR 1·07; CI 0·78–1·46) [60]. 
The authors concluded from this finding that if subclinical urinary 
tract infections did not progress to pyelonephritis or other renal 
disease, it is not associated with preterm birth.

The Cochrane Review of antibiotic treatment for asymptomatic 
bacteriuria in pregnancy included nine randomized or quasi-
randomized controlled trials that reported the outcome of 
low birth weight (n = 7) or prematurity (n = 3) [55]. Antibiotic 
treatment was associated with a reduction in the incidence of low 
birth weight (RR 0·66; 95% CI 0·49–0·89) but there was no evidence 
of a reduction in preterm delivery (RR 0·37; 95% CI 0·10–1·36). 
Poor methodological quality of the studies included limits the 
strength of the conclusions from this meta-analysis. In the 1960s, 
when the majority of the original literature on asymptomatic 
bacteriuria was published, the standard definition of prematurity 

was a birth weight < 2500 g. While preterm deliveries 
are associated with low birth weight, some low birth 
weight infants are small for gestational age as a consequence 
of intrauterine growth retardation, for which there are many 
aetiologies.

Pyelonephritis in pregnancy has been associated with many 
perinatal complications including bacteraemia, respiratory 
insufficiency, anaemia, renal disease, hypertension, preterm 
labour and low birth weight [20,21,33,61,62]. Reports from the 
pre-antibiotic era are often cited in support of an association 
between acute pyelonephritis and premature delivery [33]. 
Inadequate description of the methods used in these early 
studies makes any evaluation of the evidence impossible and 
limits any conclusions that can be drawn. There is continuing 
controversy in the literature as to whether antibiotic treated 
pyelonephritis leads to adverse fetal outcomes and, in contrast 
to asymptomatic bacteriuria, no systematic review has examined 
the association between treatment of pyelonephritis and perinatal 
outcomes [18,21,33,63,64].

A recent longitudinal study examined the maternal 
complications of treated pyelonephritis in pregnancy [21]. 
Reported complications included anaemia (23%), septicaemia 
(17%), transient renal dysfunction (2%) and pulmonary 
insufficiency (7%). The number of preterm births < 37 weeks and 
birth weight < 2500 g were 5% and 7%, respectively. The rates 
of preterm births and birth weight < 2500 g were no different 
from the rest of the general obstetric population during the 
study period.

Treatment

There is no clear consensus in the literature on either the duration 
of therapy or the choice of antibiotic, and as a result practice is 
more likely guided by national patterns of practice and local 
resistance patterns than by evidence from clinical trials.

While short course therapy of asymptomatic bacteriuria has 
become accepted practice, the optimal duration of treatment is 
unknown. A Cochrane review of 10 studies and over 568 women 
comparing single dose treatment with 4 to 7 day treatment found 
the ‘no cure rate’ for asymptomatic bacteriuria higher for 1 day 
treatment than for 7 day treatment (RR 1·25, 95% CI 0·93–1·67), 
although the difference was not statistically significant [65]. 
The World Health Organization is currently conducting a large 
randomized controlled trial to address optimal duration of 
treatment in asymptomatic bacteriuria.

There has been no systematic review of which antibiotic is 
best for the treatment of asymptomatic bacteriuria. The antibiotic 
chosen should have a good maternal and fetal safety profile, 
excellent efficacy and low resistance rates in a given population. 
Although many review articles suggest antibiotic regimens for 
both symptomatic and asymptomatic bacteriuria in pregnancy, 
increasing antibiotic resistance complicates empirical regimens 
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and needs to be taken into consideration for the population in 
question. Fluoroquinolones have been shown to impair cartilage 
development in animal studies. Although this adverse effect has 
not been described in humans, quinolones should be avoided in 
pregnancy. Tetracycline is not an appropriate agent to use in 
pregnancy because it leads to discoloration of deciduous teeth 
if given after 5 months gestation [66]. Table 1 reviews common 
antibiotics for asymptomatic and symptomatic lower urinary 
tract infections.

Few studies exist comparing the efficacy of different 
antibacterial regimens in pyelonephritis. A systematic review 
including nine trials with 997 pregnant women was undertaken 
to determine which treatment is most effective in symptomatic 
urinary tract infections in pregnancy [67]. The included trials 

compared different antibiotic classes, regimens, routes and 
inpatient versus outpatient treatment. As expected, because 
of the small sample size of all the included trials, there were no 
significant differences among the different antibiotic regimens 
regarding cure rates, recurrent infection, incidence of preterm 
delivery, admission to neonatal intensive care unit, need for 
antibiotic change and incidence of prolonged pyrexia. 
All regimens achieved high cure rates, and adverse events 
were reported in only a few women. The authors concluded 
because of the lack of good quality primary data and 
appropriate sample size, and therefore power, it is not possible 
to draw reliable conclusions on what is the best class, route or 
regimen of antibiotics to treat symptomatic urinary tract infections 
during pregnancy.

Table 1 Common antibiotics for asymptomatic and symptomatic lower urinary tract infections

Common antibiotics for asymptomatic 

and symptomatic lower urinary tract infections Advantages and disadvantages

Ampicillin Advantages: No β-lactam antibiotic is known to be teratogenic [66]

Disadvantages: High resistance rates limit its use as a single agent. 
Resistance to ampicillin in E. coli in European countries and Canada averaged 
29·8%, but was as high as 53·9% in Spain [75]. Malaysia and Tanzania reported 
rates of resistance of E. coli to ampicillin of 48% and 17%, respectively [76,77]. 
Pharmacokinetic changes of pregnancy decrease plasma concentrations of 
β-lactams by up to 50% [78].

Cephalexin Advantages: No evidence of teratogenicity [79]

Disadvantages: Penicillins and cephalosporins are sometimes associated with 
allergic and at times anaphylactic reactions. Cephalexin is not active against 
Enterococcus spp. [66].

Nitrofurantoin Advantages: Nitrofurantoin in all trimesters of pregnancy appears safe. 
One meta-analysis of four trials reported a non significant pooled odds ratio of 
any fetal malformation with nitrofurantoin of 1·29 (95% CI 0·25–6·57), although 
the number and quality of the studies included are limited [80]. There is a low 
level of resistance to nitrofurantoin among uropathogens with NCCLS data from 
2000 reporting only a rate of 1% [81].

Disadvantages: Nitrofurantoin only achieves therapeutic levels in the urine, 
so it cannot be used to treat pyelonephritis. Nitrofurantoin is not active against 
Proteus spp. It may cause haemolytic anaemia in patients who have glucose-6-
phosphate dehydrogenase deficiency [78].

Trimethoprim-Sulfamethoxazole Disadvantages: Based on observational and case-control data there have 
been concerns raised over the use of trimethoprim-sulfamethoxazole in the 
first trimester due to an association with neural tube and other birth defects. 
The evidence in the literature is however, mixed. In theory, sulfonamides should 
also be avoided after 32 weeks gestation because of their associated toxicity in 
newborns. Sulfonamides could displace bilirubin from albumin-binding sites and 
could cause severe jaundice leading to kernicterus. Practical evidence of this risk, 
however, is sparse. Acute haemolytic anaemia is another complication that 
could occur in newborns with glucose-6-phosphate dehydrogenase deficiency 
[82]. Overall rates of resistance of E. coli to trimethoprim-sulfamethoxazole 
among urinary tract isolates across the US was 16·8% but was as high as 33·3% 
in some states [83].
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For pyelonephritis (after 24 weeks gestation) most authors 
suggest that intravenous antimicrobial therapy should be initiated 
empirically and continued until the patient has been afebrile for 
48 hours. Conversion to oral antibiotics to complete a course 
lasting 10–14 days should occur before hospital discharge [68–70]. 
A recent meta-analysis of 14 studies examining the route of 
administration of antibiotics for symptomatic severe urinary 
tract infections that included one study with pregnant women 
concluded the mode of administration does not determine 
therapeutic success [71]. There is interest in investigating the 
possibility of outpatient treatment of pyelonephritis in pregnancy 
as a cost saving measure. If careful selection of appropriate patients 
is undertaken, the results of the existing trials encourage the 
ambulatory treatment of acute pyelonephritis in pregnancy up 
until 24 weeks gestation [72–74].

Common therapeutic regimens include ampicillin plus 
gentamicin or a cephalosporin. Ampicillin as a single agent 
has fallen out of favour due to high resistance rates [75–77]. 
The advantage of using an aminoglycoside is that high renal 
parenchymal concentrations are obtained but there is a theoretical 
risk of ototoxicity and nephrotoxicity in the fetus because the 
drug crosses the placenta. No congenital anomalies, ototoxicity or 
nephrotoxicity after in utero exposure to gentamicin have been 
reported [66].

Summary

Symptomatic and asymptomatic bacteriuria is commonly 
encountered in pregnant women. Previous urinary tract 
infections and low socioeconomic status are risk factors for 
bacteriuria in pregnancy. Untreated asymptomatic bacteriuria 
is a risk factor for pyelonephritis in pregnancy. E. coli is the 
most common aetiologic agent in asymptomatic and symptomatic 
bacteriuria of pregnancy and quantitative culture remains the 
gold standard for diagnosis. No conclusion about the association 
between asymptomatic bacteriuria and adverse pregnancy 
outcomes can be made from the available literature. The 
strength of the association between treatment of asymptomatic 
bacteriuria and acute pyelonephritis will preclude any 
further investigation of the effects of untreated asymptomatic 
bacteriuria on pregnancy outcomes. Acute pyelonephritis 
has associated maternal complications, but debate exists in 
the literature as to whether treated pyelonephritis is associated 
with adverse fetal outcomes. There is no clear consensus in 
the literature on either the duration of therapy or the choice 
of antibiotic for bacteriuria in pregnancy. Increasing antibiotic 
resistance complicates empirical regimens and local resistance 
rates need to be taken into consideration when deciding on 
therapy.
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