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Chapter 9

ABstRACt 

Background
Many countries routinely apply a screen-treat policy for asymptomatic bacteriuria (ASB) in pregnancy. 

However, such a policy is based on trials performed more than 30 years ago. As recent research has 

focused more on possible neonatal adverse effects of antibiotics in pregnancy, we re-evaluated the 

consequences of untreated ASB in pregnancy. 

Methods
In a multicentre cohort study we screened women with a singleton pregnancy between 16 and 

22 weeks of gestation for ASB using a urine dipslide, and compared untreated ASB-positive and 

ASB-negative women. We used multivariable logistic regression after adjustment for potential 

confounders. Primary outcome was a composite of pyelonephritis and/or preterm birth <34 weeks. 

Secondary outcomes were preterm birth <37 weeks and neonates being small for gestational age 

(< 10th percentile). 

Findings
Our study group comprised 4,018 ASB-negative and 163 untreated ASB-positive women. The 

proportion of women with pyelonephritis and/or preterm birth did not significantly differ between 

untreated ASB-positive and ASB-negative women (3.1% versus 1.9%, adjOR 1.6, 95%CI 0.62 

to 3.9). Untreated ASB-positive women developed pyelonephritis in 2.5% of cases, compared to 

0.60% in ASB-negative women (adjOR 3.8, 95%CI 1.3 to 11). The proportion of preterm deliveries 

<34 weeks (1.2 versus 1.3, adjOR 0.90, 95%CI 0.22 to 3.7), preterm deliveries <37 weeks (5.5% 

versus 5.2%, adjOR 1.1, 95%CI 0.54 to 2.1) and the number of small for gestational age neonates 

(8.6% versus 8.6%, adjOR 0.90, 95%CI 0.51 to 1.6) did not differ.

Interpretation
In women with an uncomplicated singleton pregnancy, the presence of ASB between 16 and 22 

weeks of gestation is neither associated with preterm birth nor with growth restriction. There was a 

significant association with pyelonephritis, though the absolute risk of pyelonephritis in ASB is very 

low. These data question a routine screen-treat policy for ASB in low risk women with a singleton 

pregnancy.

Funding
ZonMw grant 50-50110-96-530
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IntRoDUCtIon 

Asymptomatic bacteriuria (ASB) is defined as the isolation of bacteria in at least 10e5 colony forming 

units (CFU)/mL of cultured urine, in the absence of signs or symptoms of a urinary tract infection 

(UTI). ASB is found in 2% to 10% of pregnant women1;2.  Untreated ASB in pregnancy is thought 

to be responsible for serious complications in mother and child, such as pyelonephritis, preterm 

birth, and low birth weight. A Cochrane review showed that treatment with antibiotics was effective 

in reducing the incidence of pyelonephritis, from 21% in untreated women to 5% in treated women 

(RR 0.23, 95%CI 0.13-0.41). Similar positive effects were observed for birth weight below 2500g: 

8.5% versus 13% (RR 0.66, 95%CI 0.49-0.89), and for preterm delivery, defined as a gestational 

age <38 weeks, though not statistically significant: 13% versus 21% (OR 0.37, 95%CI 0.10-1.4)3. 

However, trials in this review were performed more than 30 years ago. These studies had several 

methodological shortcomings, such as a lack of adequate concealment of allocation, incomplete 

description of research methods, and inconsistencies in definitions of outcomes3. Despite these 

shortcomings, routine screening and treatment of ASB in pregnancy is applied in many countries1;4-6. 

It is possible that changes in antenatal care, such as the introduction of ultrasound for pregnancy 

dating, have influenced the clinical course or incidence of complications of untreated ASB.  In 

addition, awareness of possible adverse effects of maternal antibiotics on the neonate has grown7;8, 

especially after publication of the long term follow up of the ORACLE II study9. This trial indicated 

an increased risk of cerebral palsy in neonates whose mothers received antibiotics for threatened 

preterm labour. Overall, antibiotics use is increasingly recognized as a factor that drives antibiotic 

resistance10.

The combination of the low grade of evidence underpinning ASB screening in pregnancy, the 

possible negative effects of antibiotics to treat ASB, and the fact that in the Netherlands routine 

screening for ASB in pregnancy was not applied at the start of our study11 motivated our research. 

Our objective was to assess maternal and neonatal consequences of untreated ASB in pregnancy 

in a national prospective cohort study, in order to re-evaluate the rationale and effectiveness of a 

screen-and-treat strategy. 

MetHoDs 

study design
Between October 2011 and August 2013, we performed a multicentre cohort study with an 

embedded double-blind placebo-controlled trial in 8 hospitals and 5 ultrasound centres in the 

Netherlands. Follow-up was completed in August 2014. The study was approved by the research 

ethics committee of the Academic Medical Centre, Amsterdam, the Netherlands (MEC 2011-073) 

and by the institutional review board of each participating hospital. The full study protocol is reported 

elsewhere 12. Results of the embedded randomized controlled trial will be reported separately.

Participants
Women with a singleton pregnancy without symptoms of a UTI between 16 and 22 weeks of 

pregnancy were eligible. We offered these women screening for ASB, which was not routinely 

available outside our study. Women with a history of preterm delivery before 34 weeks, signs of 

threatening preterm delivery, foetal congenital malformations, antibiotic use within two weeks of 
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screening, known G6PD deficiency, hypersensitivity to nitrofurantoin, or risk factors for complicated 

UTI, such as pre-gestational diabetes mellitus, use of immunosuppressive medication, functional or 

structural abnormalities of the urinary tract were excluded.

Procedures 
A single dipslide (UricultW, Orion Diagnostica) with two media (cysteine lactose electrolyte deficient 

(CLED) medium and MacConkey medium) was used to detect ASB. The dipslide has a 98.0% 

sensitivity and 99.6% specificity in detecting ASB in pregnancy and was shown to be a good 

alternative for ordinary culture13.

Dipslides were considered positive when the colony concentration was ≥ 10e5 CFU/mL of a single 

microorganism or when two different colony types were present but one had a concentration of 

≥10e5 CFU/mL. When more than two species were present, the urine was considered contaminated. 

In our study protocol12 we described that Group B Streptococcus (GBS)  in lower colony counts 

would also be considered ASB. However, during the recruitment phase of our study, Hooton et al. 

published a paper in the New England Journal of Medicine14 that showed that the positive predictive 

value of true GBS bacteriuria in midstream cultures was very low, even at higher colony counts. 

We therefore decided not to consider women with a GBS colony count below 10e5 CFU/mL  ASB-

positive. 

Since nitrofurantoin is the first choice antibiotic in treatment of uncomplicated UTI in the Netherlands 
11;15, we tested sensitivity to nitrofurantoin in microorganisms found. More detailed information about 

these procedures can be found elsewhere12. All women with ASB, defined as a positive dipslide without 

the presence of symptoms of a urinary tract infection, were invited to participate in a randomized 

placebo-controlled trial to assess the effectiveness of treatment with nitrofurantoin. To maintain 

blinding for bacteriuria status, some ASB-negative women were also offered trial participation; when 

they accepted, these women received placebo. The majority of women did not want to participate 

and did not receive treatment.  This paper contains the outcomes of the untreated ASB-positive 

women and the ASB-negative women. The outcomes of the women in the trial (nitrofurantoin treated 

and placebo treated) will be reported separately. 

study outcomes
The primary outcome was a composite of pyelonephritis and/or delivery before 34 weeks of gestation. 

Pyelonephritis was defined as hospital admission with at least two of the following features: fever 

(at least 38.0oC), symptoms of pyelonephritis (nausea, vomiting, chills, costo-vertebral tenderness) 

and a positive urine culture. Secondary outcomes were adverse neonatal outcome, death before 

discharge from the nursery or severe morbidity. 

A composite measure of severe neonatal morbidity was defined as presence of one or more of 

the following: severe respiratory distress syndrome (RDS), bronchopulmonary dysplasia (BPD), 

periventricular leucomalacia > grade 1, intracerebral haemorrhage > grade II, necrotizing enterocolitis 

(NEC) > stage 1 or proven sepsis (including GBS sepsis). 

Other outcome parameters were neonatal weight, time to delivery, (spontaneous) preterm birth 

before 32 and 37 weeks, admission to neonatal intensive care unit and maternal morbidity including 

UTI. We defined UTI as a clinical report of a urinary tract infection which was treated with antibiotics. 

Since most women in the Netherlands go to their general practitioner in case of UTI symptoms, 

culture information was not available. 
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In all cohort participants data on outcomes were recorded via questionnaires, completed by the 

participants, and data provided by the hospitals and midwives up to 6 weeks after delivery. Data 

on participating women were also linked to the Perinatal Registry Netherlands (PRN), based on 

women’s date of birth, expected due date, and postal code. The PRN is a population-based 

database containing information on 96% of all pregnancies, deliveries and (re)admissions until 28 

days after birth. Data are obtained by a validated linkage procedure between the midwifery registry, 

the obstetrics registry, and the neonatology registry 16;17. The PRN approved the use of their database 

for the purpose of this study (approval number 13.64).

sample size calculation and study monitoring
Based on the available literature3 the proportion of women with a primary outcome was hypothesized 

to be 10% in the treatment and 25% in the no treatment group. The power analysis required 110 

women per group (two-sided test) to demonstrate this difference with 80% power and a 5% type one 

error probability. Based on this, we anticipated to screen 4,400 women

An independent data and safety monitoring committee monitored the trial. At the planned interim 

analysis, conducted when outcome data were available for 66 participants in the trial (30% of the 

planned sample), the data revealed that the primary outcome occurred much less frequent in both 

the intervention as the placebo group than anticipated. To increase the certainty of these findings, 

the primary outcome data of the women from the cohort were also reviewed (outcome available 

for 50 untreated ASB-positive women and 1,863 ASB-negative women). These data confirmed the 

low incidence of the primary outcome (1.8% in the untreated ASB-positive and 1.7% in the ASB-

negative women) due to low incidence of pyelonephritis. With this information, we would have to 

randomize at least 1900 women with ASB to show that treatment would reduce the incidence of 

pyelonephritis from 1.8% (prevalence in the untreated ASB-positive women) to 0.5% (prevalence 

in the ASB-negative women (alpha-error 5%, 80% power). Based on these data, enrolment in the 

randomized controlled trial and the cohort study was halted on the 10th of June, 2013.

statistical analysis
Baseline characteristics of the cohort were compared between untreated ASB-positive and 

ASB-negative women with Student’s t test, Mann-Whitney U test or Chi-square statistic where 

appropriate. In case of missing values, multiple imputation (ten times) was used to obtain complete 

data without loss of power18. Both patient characteristics and outcomes were taken into account to 

impute missing data19. The difference in the proportion of primary and secondary outcomes between 

ASB-positive and ASB-negative women was expressed as an odds ratio, with 95% confidence 

intervals, adjusted for potential confounders such as smoking, low education, conception through in 

vitro fertilization or intra cytoplasmic sperm injection and pre-existent hypertension. A Kaplan-Meier 

curve was constructed to analyse time from screening to delivery. The curves for ASB-positives and 

ASB-negatives were compared using the log rank test. P-values below 0.05 were considered to 

indicate statistical significance. Analyses were performed using IBM SPSS Statistics (version 20.0, 

IBM Corp). 
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ResULts 

A total of 5,621 women were included in the study cohort, of whom 4,412 (78%) in ultrasound centres 

and 1,209 (22%) in hospitals. Of the 5,132 eligible women, 255 (5%) were ASB-positive. These 

women were invited to participate in the randomized controlled trial, and 85 consented: 40 women 

were allocated to nitrofurantoin and 45 to placebo. The large majority of ASB-positive women, n=241 

(95%) did not want to receive antibiotics in pregnancy for an asymptomatic condition. Outcomes 

were available for 95% of the ASB-positive women and 95% of ASB-negative women. In the final 

analysis, we could include data of 4,018 ASB-negative women and 163 untreated ASB-positive 

women (figure 1). 

 Participants in ASB 
screening cohort 

N=5621

Antibiotics use within 2 weeks 
prior to screening

N=103

Symptoms of urinary tract infection
N=163

Preterm birth <34 weeks in history 
N=73

Structural abnormalities maternal 
urinary tract

N=4

Dipslide not performed
N=113

Twin pregnancy
N= 9

Diabetes  Mellitus
N=24

ASB positive
N=255 (5%)

ASB negative
N=4191 (82%)

Contaminated dipslide
N=686 (13%)

Total eligible women
N=5132

Nitrofurantoin treated
N=40

Placebo treated
N=45

Untreated
N=163

Lost to follow up
N=12 (5%)

Lost to follow up
N=173 (4%)

ASB negative
N=4018

Randomisations communicated by lab as 
ASB positive but were strictly ASB negative*

N=5

* one 10e5 yeast, three 10e4 uropathogen, one contaminated (4 in Nitrofurantion group, 1 in placebo group)

Figure 1 | Flowchart of participants

Baseline characteristics 
Mean maternal age was 31 years. Mean pre-pregnancy Body Mass Index was 23.5, both in the 

untreated ASB-positive women and in ASB-negative women. Untreated ASB-positive women were 

significantly more often smokers than ASB-negative women (12% versus 5.7%, p=0.002, table 1). 

Table 2 shows the microorganisms found in the untreated ASB-positive women and their sensitivity 

to nitrofurantoin. Overall, the majority of microorganisms were sensitive to nitrofurantoin (91%, 

table 2). None of the women carried GBS in 10e5 CFU/mL or more. Some participants had missing 

variables for gestational age at birth (44; 1.0%), pyelonephritis (71; 1.7%) and neonatal birth weight 

(65; 1.5%).

* one 10e5 yeast, three 10e4 uropathogen, one contaminated (4 in Nitrofurantion group, 1 in placebo group)
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table 1 | Baseline characteristics of the cohort 

untreated  

AsB-positive

 

AsB-negative

Characteristic n=163 n=4018 P-value

Maternal age, mean (SE) 31 (0.38) 31 (0.07) 0.14

Body Mass index, mean (SE) 23.5 (0.31) 23.5 (0.06) 0.88

Non-Caucasian, N (%) 30 (18) 651 (16) 0.45

Low education, N (%) 18 (11) 295 (7.3) 0.07

Nulliparous, N (%) 69 (42) 1653 (41) 0.75

Smoking, N (%) 20 (12) 230 (5.7) 0.002

Alcohol, N (%) 2 (1.2) 57 (1.4) 0.86

Pre-existent hypertension, N (%) 1 (0.61) 40 (1.0) 0.63

Pregnancy after fertility treatment , N (%) 6 (3.7) 105 (2.6) 0.45

Gestational age at screening, mean, (SE) 20+0 (0.54) 20+0 (0.10) 0.50

table 2 | Microorganisms and sensitivity to nitrofurantoin

  total nitrofurantoin sensitivity*

Microorganism n % sensitive Intermediate Resistant

Escherichia Coli 108 66.3 108 (100) 0

Staphyloccus spp$ 15 9.2 15 (100) 0 0

Enterococcus spp 16 9.8 16 (100) 0 0

Klebsiella spp 6 3.7 4 (67) 0 2 (33)

Citrobacter spp 4 2.5 4 (100) 0 0

Proteus spp 5 3.1 0 0 5 (100)

Enterobacter spp 3 1.8 1 (33) 1 (33) 1 (33)

Acinetobacter spp 2 1.2 0 0 2 (100)

Other 4 2.5 1 (25) 0 3 (75)

Total 163 149 (91.4) 1 (0.6) 13 (8.0)

* Sensitivity expressed in N (%)

$ spp = species

Primary outcome
The proportion of women which developed pyelonephritis and/or preterm birth <34 weeks did 

not differ significantly between untreated ASB-positive women and ASB-negative women: 3.1% 

versus 1.9%, adj OR 1.6, 95%CI 0.62-3.9). Untreated ASB-positive women developed more often 

pyelonephritis: 2.5% versus 0.60%, (adj OR 3.8, 95%CI 1.3-11, table 3). Of the 28 women diagnosed 

with acute pyelonephritis, four women (14%) had ASB between 16 and 22 weeks. Median admission 

for women with pyelonephritis was 3 days (range 2-10 days). The course of disease in these women 

was mild, none needed admission to an intensive care unit.
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Maternal outcomes cohort
Untreated ASB-positive women developed more often a symptomatic UTI compared to ASB-negative 

women: 21% versus 7.9% (adj OR 3.0 95%CI 2.0-4.4). Untreated ASB-positive women also had 

more often a recurrent UTI: 10% versus 2.6% (adj OR 4.2, 95%CI 2.2-8.1). The proportion of women 

who developed pregnancy induced hypertension did not significantly differ between untreated ASB-

positive and ASB-negative women (5.5% versus 5.9%, adj OR 0.93, 95%CI 0.47-1.9). The same 

applied  to gestational diabetes: 1.8% versus 2.8% (adj OR 0.67, 95%CI 0.21-2.2, table 3). 

neonatal outcomes cohort
The median gestational age at delivery did not significantly differ between women with untreated 

ASB- and ASB-negative women: 39+4 weeks versus 39+4 weeks (p=0.71). There were no significant 

differences either in preterm deliveries before 37 weeks (5.5% versus 5.2%; adj OR 1.1, 95%CI 0.54-

2.1) or before 32 weeks (0.61% versus 0.90%, adj OR 0.70, 95%CI 0.10-5.1). 

The chances of delivery after screening was expressed using Kaplan-Meier curves (figure 2). Time 

to delivery did not significantly differ between untreated ASB-positive women and ASB-negative 

women (logrank Test, p=0.84). In addition, the proportion of neonates small for gestational age below 

the 10th percentile did not differ between untreated ASB-positive women and ASB-negative women: 

8.6 versus 8.6% (adj OR 0.90, 95%CI 0.51-1.6). The proportion of perinatal deaths was 1.2 versus 

0.55 (adj OR 2.3 95%CI 0.53-9.8). The composite severe neonatal morbidity was observed in 0.61 

versus 0.97% (adj OR 0.65, 95% CI 0.24-1.8, table 3). 

Figure 2 | Time to delivery from screening for untreated ASB-positive women and ASB-negative 

women.
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table 3 | Maternal and neonatal outcomes.

untreated  
AsB-

positive

AsB-
negative

Adjusted 
$ oR

95% CI

  n=163& n=4018&

Primary outcomes

              Composite primary outcome 5 (3.1)# 77  (1.9)# 1.6 0.62-3.9

              Pyelonephritis 4 (2.5) 24 (0.60) 3.8 1.3-11

              Delivery <34 weeks 2 (1.2) 54 (1.3) 0.90 0.22-3.7

Maternal outcomes

Urinary tract infection treated with antibiotics during 
pregnancy

34 (21) 317 (7.9) 3.0 2.0-4.4

Recurrent urinary tract infection treated with antibiotics 
during pregnancy

17 (10) 105 (2.6) 4.2 2.2-8.1

Urinary tract infection treated with antibiotics postpartum 
(within 6 weeks)

11 (6.7) 165 (4.1) 1.7 0.86-3.3

Antibiotics during pregnancy other than for UTI 9 (5.5) 167 (4.2) 1.4 0.68-2.7

Gestational diabetes 3 (1.8) 113 (2.8) 0.67 0.21-2.2

Pregnancy induced hypertension 9 (5.5) 237 (5.9) 0.93 0.47-1.9

Pre-eclampsia 2 (1.2) 105 (2.6) 0.52 0.13-2.2

HELLP 0 (0) 24 (0.60) NA NA

Kidney stones 2 (1.2) 15 (0.37) 2.8 0.59-13

Cholestasis 3 (1.8) 20 (0.50) 4.0 1.2-14

Thrombo-embolic events 0 (0) 8 (0.20) NA NA

Non-spontaneous onset of labour 49 (30) 963 (24) 1.3 0.90-1.9

Epidural/spinal analgesia during labour 43 (26) 985 (25) 1.1 0.76-1.6

Endometritis (within 6 weeks of delivery) 0 (0) 16 (0.40) NA NA

Mastitis (within 6 weeks of delivery) 0 (0) 11 (0.27) NA NA

neonatal outcomes

Male foetus 59 (36) 2057 (51) 0.55 0.40-0.76

Gestational age at delivery, median     39+4 39+4

       Preterm birth <37 weeks 9 (5.5) 207 (5.2) 1.1 0.54-2.1

       Preterm birth <32 weeks 1 (0.61) 36 (0.90) 0.70 0.10-5.1

       Preterm birth <28 weeks 1 (0.61) 19 (0.47) 1.4 0.19-11

Birthweight, mean (SE) 3425 (45) 3454 (9.0)

       SGA <P10 14 (8.6) 346 (8.6) 0.90 0.51-1.6

       SGA<P5 7 (4.3) 168 (4.2) 0.89 0.41-2.0

Perinatal death 2 (1.2) 22 (0.55) 2.3 0.53-9.8

Composite severe morbidity* 1 (0.61) 39 (0.97) 0.65 0.24-1.8

       Admission to a Neonatal Intensive Care Unit 5 (3.1) 175 (4.3) 0.49 0.10-2.5

       Neonatal sepsis confirmed with culture 0 (0) 25 (0.62) NA NA

Congenital abnormalities 1 (0.61) 39 (0.97) 0.65 0.09-4.8

& expressed as N (%) unless indicated otherwise

# 2 women had a pyelonephritis as well as a preterm delivery before 34 weeks

* Respiratory distress syndrome, necrotizing enterocolitis, intraventricular haemorrhage, 

bronchopulmonary disease, sepsis

$ Odds ratios were adjusted for: smoking, low education, conception through in vitro fertilization or 

intra cytoplasmic sperm injection and pre-existent hypertension
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DIsCUssIon

This study shows that women with untreated ASB, although at increased risk of pyelonephritis and 

symptomatic UTI during pregnancy, face a limited absolute risk of pyelonephritis (2.5%), which is 

much lower than previously reported in the literature4. These women are not at increased risk of 

preterm birth, nor are they expected to give more often birth to a small for gestational age infant. 

The study reported here is one of the largest prospective cohorts of women with ASB of the last 30 years. 

Since the Netherlands was one of the few countries that had not adopted a routine ASB screen and treat 

policy, we were able to study the natural course of untreated ASB. Our study group is comparable to 

the general population of women with a singleton pregnancy without diabetes mellitus or prior preterm 

birth. Women were enrolled from across the Netherlands in 13 different centres, geographically spread, 

with different levels of obstetric care and diverse socio-economic status. Most pregnant women in 

the Netherlands receive initial antenatal care from a midwife20, and get a 20 weeks anomaly scan at 

an ultrasound centre. The majority of our study group was recruited during their visit to an ultrasound 

centre. The frequency of preterm birth in this study was consistent with the frequency of preterm birth 

in singleton pregnancies in the Netherlands21 underscoring the generalizability of our results.

Our study has some potential limitations. The number of untreated ASB women was relatively 

small (n=163). Women reported themselves whether they had had a symptomatic UTI treated with 

antibiotics or not. Since midwifes in The Netherlands are not allowed to prescribe antibiotics, most 

pregnant women with complaints of a UTI were treated by their general practitioner22, and prescription 

of such UTI antibiotics is not typically recorded in hospital records. The rate of symptomatic UTI in 

the untreated ASB-positive group could have been influenced by the invitation to participate in the 

RCT, making the participants more aware to UTI symptoms. However, the clear association between 

ASB on one hand and UTI and pyelonephritis on the other hand indicates that our procedures to 

detect ASB and subsequent disease were adequate.     

The optimal gestational age to screen for ASB is a topic of discussion. We screened women between 

16 and 22 weeks of gestation. A previous study showed that screening before 20 weeks may miss 

more than half of women with ASB23. In contrast, another study showed that 1 in 5 cases of acute 

pyelonephritis occurred in the first trimester24. Timing of screening could have influenced our findings, 

which implies that we may have missed some cases of acute pyelonephritis before screening. 

Hill et al. reported an incidence of antepartum acute pyelonephritis of 14 per 1,000 deliveries24. In 

the recent studies of Wing et al.25and Farkash et al. 26 comparably low numbers of women were 

hospitalized for acute pyelonephritis, namely 0.5% and 0.07% respectively. In contrast, older 

studies have reported much higher rates of pyelonephritis in untreated women during pregnancy, 

up to 21%3. The contrasting results may be due to differences in diagnostic criteria, antenatal care, 

behavioural changes, comorbidities, or microbial factors over the years27. Other possible reasons for 

the discrepancies are differences between the screened populations. The present study excluded 

women with diabetes mellitus, structural abnormalities of the urinary tract and women with a previous 

preterm birth, as we focused on an otherwise low-risk population of women.  

In the Netherlands, health care is accessible for everyone and most pregnant women with complaints 

of a UTI go to their general practitioner (GP) 22. This good accessibility of GPs may account for the 

relatively low rate of pyelonephritis. As women contact their GP with early symptoms of a UTI, as 

advised by their midwives, this might prevent progression to pyelonephritis. 
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Associations between ASB and preterm birth and low birth weight have all been reported in literature3 

before the introduction of ultrasound for dating pregnancies. In addition, in most of the older studies 

preterm birth was defined as below 38 weeks instead of the current cut off of 37 weeks. This could 

explain the absence of an association between ASB and preterm birth.

A major issue is whether the natural course of ASB these days still warrants treatment, and whether 

the prevalence of complications justifies screening. The results of this study are relevant in view 

of possible adverse effects of maternal antibiotics on the neonate 7;8. The 7-year follow up of the 

ORACLE II trial showed an increased risk of cerebral palsy in neonates whose mother received 

antibiotics during pregnancy9. Furthermore, antibiotic use is correlated with emerging antibiotic 

resistance10;28;29. A routine screen and treat program in the Netherlands could mean that 5% of all 

pregnant women and their unborn children receive antibiotics around 20 weeks of gestation, without 

a trivial gain in health outcome.  Although we found a higher risk of UTI in women with untreated 

ASB, it suffices to treat UTI as ASB would be treated. A substantial number of women treated for 

ASB do not benefit from treatment and thus are unnecessarily exposed to the possible side effects 

of antibiotics. 

Final conclusion
In our study, we found no association between ASB in midtrimester pregnancy and preterm birth or 

growth restriction. Although there was an association between ASB and pyelonephritis, the absolute 

risk of pyelonephritis after ASB was low and the majority of women with pyelonephritis did not have 

ASB. Our data question a routine policy of midtrimester  screening and subsequent treatment for 

ASB in low risk women with a singleton pregnancy. 
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