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Summary
Purpose: This review was produced for the Canadian Task Force on Preventive Health Care (CTFPHC)
to inform their recommendations on screening for asymptomatic bacteriuria (ASB) in pregnancy.
Review Approach: Following CTFPHC methods, a staged approach was used based on the quality of
evidence when applying Grading of Recommendations Assessment, Development and Evaluation
(GRADE) methods. The quality of evidence was determined for outcomes rated by the CTFPHC, using
input from consultations with Canadian women, as important or critical for decision-making. A reduction
in the following outcomes would favor screening: maternal mortality, maternal sepsis, pyelonephritis,
perinatal mortality, spontaneous abortion, neonatal sepsis, preterm delivery, low birthweight, and serious
harms (e.g., fetal abnormalities after antibiotic treatment). Stage 1 examined screening effectiveness on
the benefits and harms of any screening program compared with no screening and benefits and harms of
different screening methods/algorithms (e.g., detection methods, timing and collection; test for cure after
treatment of women found to have significant bacteriuria). Women’s valuation (“weighing”) of the
benefits and harms of screening was also examined during this stage, with evidence on outcome valuation
related to any antibiotic use in pregnancy considered. Evidence on screening effectiveness was very low
quality, therefore we did not review studies on cost-effectiveness of screening programs which would
have relied on similar evidence. Based on very low quality evidence from stage 1, stage 2 employing a
“linked” evidence approach was undertaken to examine the effectiveness of antibiotic treatment for
pregnant women with ASB. Since evidence from stages 1 and 2 considered screening programs and
treatment based on the use of urine culture (gold standard), but not point-of-care (rapid) methods, we did
not conduct an evidence review of the accuracy of point-of-care screening methods.
Data Sources: Comprehensive searches were conducted in bibliographic databases most relevant for each
key question. For evidence on screening effectiveness, we searched MEDLINE (1946-) via Ovid; Embase
(1974-) via Ovid; Cochrane Library; CINAHL (1937-present) via EBSCOhost; and PubMed via NCBI
Entrez on June 15, 2016 (update searches ran on September 6, 2017). For evidence on women’s outcome
valuation, we modified the search (ran on July 4, 2016; update searches ran on September 5, 2017) to
include relevant terms and added the database PsycINFO; a search for evidence on cost-effectiveness was
not conducted. For evidence on treatment, we searched on October 14, 2016 for systematic reviews using
PubMed (1946-) via NCBI Entrez, the Cochrane Database of Systematic Reviews (inception-) and the
Database of Abstracts of Reviews of Effects (DARE) (inception-2013) via Wiley Cochrane Library. The
authors of the included systematic review on treatment, published in 2015, provided us with the results of
their recent search update (using Cochrane Pregnancy and Childbirth Group's Trials Register) in
November 2016 and October 2017. We also searched for grey literature and additional studies through
internet-based searches, electronic libraries, trial registries, conference proceedings, and contact with
experts.
Study Selection: Two reviewers independently screened titles and abstracts of citations from all database
searches. Full texts of studies that were classified as “include/unsure” by either reviewer were retrieved
and screened independently by two reviewers using a standard form with explicit inclusion and exclusion
criteria. Disagreements were resolved through consensus or consultation with a third reviewer. For each
key question, the flow of literature and reasons for full-text exclusion are recorded in a PRISMA Flow
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Chart. For evidence related to treatment effectiveness, systematic reviews were assessed for eligibility
based on having conducted a search strategy in more than one database, whether the selection criteria
were reported, and whether the population, intervention, comparator, timing, and setting (PICOTS)
criteria closely matched ours.
Data Abstraction: For evidence in stage 1, one reviewer independently extracted data, and another
reviewer verified all data from each included study on its study design; country of origin, sample size,
characteristics of the patients, interventions, and comparator(s); clinical setting; and, outcomes of interest.
Authors of included studies were contacted for clarification of study details and outcome data as
necessary. For treatment evidence in stage 2, we extracted data from the systemic review on its selection
criteria (PICOTS) and its included studies, as well as from an additional trial captured by the review
authors’ search update. We verified data from the systematic review, and also examined the primary
studies for additional participant characteristics and outcome details relevant to the current review. A
narrative summary with accompanying tables is reported for all studies. Two reviewers independently
assessed the methodological quality of each included study with the following tools: Newcastle-Ottawa
Quality Assessment Scale for observational studies, the Center for Evidence-based Management appraisal
tool for cross-sectional studies, and the Cochrane Risk of Bias tool for trials. Disagreements on data
extraction or methodological quality assessments were resolved through consensus or consultation with a
third reviewer.
Analysis & Interpretation: We performed meta-analyses for the dichotomous outcomes in the evidence
for screening and treatment, using the DerSimonian and Laird random effects model with MantelHaenszel method, and report relative risks (RR) with corresponding 95% confidence intervals (CIs). For
outcomes having statistically significant effects, we calculated absolute risk reduction (ARR), and number
needed to screen (NNS) or number needed to treat (NNT) based on the control group event rates and RR.
Where there were at least two studies per category for a variable, we performed subgroup analyses as
planned for clinical (patient and intervention) characteristics of interest. We conducted sensitivity
analyses for methodological issues (e.g., risk of bias) when substantial heterogeneity was found in metaanalysis. We examined funnel plots and conducted Egger’s test to detect small-study bias when there
were at least eight studies in a meta-analysis. When data were not pooled, we provided a narrative
summary of findings. Two reviewers independently assessed the quality of the body of evidence using
GRADE methodology, with consensus based on discussion and input from a third reviewer.
Results: Four non-concurrent cohort studies compared outcomes for groups of pregnant women before
and after introduction of a screening program for ASB. All studies used a urine culture for screening, with
some variability in the collection methods and treatment protocols. Three studies compared screening
with no screening; meta-analysis using data from these studies showed a statistically significant reduction
in pyelonephritis (RR 0.28; 95% CI 0.15, 0.54; ARR 1.3%; NNS 77, 95% CI 65, 121). No significant
differences were found when comparing screening with no screening for other outcomes of perinatal
mortality based on two studies (RR 1.21; 95% CI 0.01, 102.93), spontaneous abortion based on one study
(RR 0.96; 95% CI 0.41, 2.27), preterm delivery from two studies (RR 8.70; 95% CI 0.32, 240.07), and
fetal abnormalities (neonatal serious harm) from one study (RR 1.50; 95% CI 0.25, 8.87). One study
compared frequent screening with one-time (first prenatal visit) screening and found no significant
difference for pyelonephritis (RR 1.09; 95% CI 0.27, 4.35) or preterm delivery (RR 1.57; 95% CI 1.11,
2.23). No study provided evidence on how women weigh the benefits and harms of screening for ASB;
seven studies provided evidence on sentiments on harms only, and reported conflicting opinions about
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antibiotic use during pregnancy particularly on teratogenic risks. Fifteen trials examined the effectiveness
of antibiotics versus placebo or no antibiotics for women with bacteriuria (≥105 colony-forming units of
one organism per mL); only three trials reported that participants were asymptomatic and some trials
included high-risk women. Fourteen of the trials reported on outcomes relevant to this review. Metaanalysis from 12 trials found a significant reduction from antibiotic treatment compared with placebo/no
treatment in development of pyelonephritis among women with bacteriuria (RR 0.24; 95% CI 0.13, 0.41;
ARR 17.6%; NNT 6, 95% CI 5, 7; I2=60%). One of our planned subgroup analysis, for pyelonephritis
based on whether or not a confirmatory (second specimen) culture was used (RR 0.19, 95% CI 0.11, 0.31,
I2=31% versus RR 0.50, 95% CI 0.19, 1.35, I2=41%), seemed to have some credibility based on visual
inspection of the forest plots (indicating possible important difference) and a reduction in heterogeneity
within each subgroup; results from testing for a difference between subgroup effects, though, was not
statistically significant (p=0.08). Seven studies found that treatment reduced low birth weight (RR 0.63;
95% CI 0.45, 0.90; ARR 4.4%; NNT 23, 95% CI 15, 85). No significant difference between groups was
found for all other outcomes: perinatal mortality based on six studies (RR 0.96, 95% CI 0.27, 3.39),
spontaneous abortion based on two studies (RR 0.60, 95% CI 0.11, 3.10), neonatal sepsis based on two
studies (RR 0.22, 95% CI 0.01, 4.54), preterm delivery based on four studies (RR 0.57, 95% CI 0.21,
1.56), and neonatal harms (fetal abnormalities) from four studies (RR 0.49, 95% CI 0.17, 1.43; no cases
of infant hemolytic anemia in one study). No study on screening or treatment reported on maternal
mortality, maternal sepsis or maternal harms.
Limitations: Based on our risk of bias tools, the non-concurrent cohort studies examining screening
effectiveness were of unclear or low risk of bias; nevertheless, observational studies introduce several
potential biases which are not captured in this tool, particularly as related to reporting bias which was
suspected for outcomes apart from pyelonephritis. For evidence related to screening effectiveness, studies
used a urine culture to detect ASB but the criteria for defining a positive test was not always clear or
reported. Many patient and intervention characteristics were not reported, or were inconsistently reported
between studies. Outcomes were defined variably among studies. One treatment study only included
women who were treated for group B streptococcus based on urine culture, only three of the treatment
trials reported that participants were asymptomatic, and four trials included high-risk women. The small
sample sizes and event rates for many outcomes led to imprecise effect estimates. Subgroup analyses
were few because of the limited reporting on subgroup variables of interest and number of studies
contributing to most outcomes; although our findings on pyelonephritis for subgroups based on two (for
confirmation) versus one culture specimen appear to have some credibility, these analyses rely on studylevel data and are observational (i.e., studies are not randomized) and exploratory in nature. The majority
of studies on treatment were published in the 1960s, pre-dating current obstetric practices having, for
example, better recognition of risk factors for urinary tract infections and other pregnancy complications,
prompt treatment of symptoms, and a broader range of antibiotic options; these factors would suggest a
lower control group (baseline) event rate and therefore less absolute benefit in current practice. Much of
the evidence came from trials on treatment of bacteriuric women (2-10% of screening population),
therefore the results fail to incorporate several effects that would be captured in studies of screening
effectiveness (e.g. effects on non-screened women who develop symptoms, or on ASB-negative women;
effects from non-adherence to screening protocol). Studies published in languages other than English and
French were not included; however, literature suggests language restrictions in systematic reviews of
conventional medicine do not appear to bias results of meta-analyses.
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Interpretation of Results & Conclusion: This systematic review examined three sets of evidence to
inform recommendations on screening for ASB in pregnancy. Using the GRADE approach, we
determined the evidence to be of very low quality for most outcomes from observational studies
comparing screening programs using urine culture with no screening; as such, we have no or very little
certainty in the effect estimates for these outcomes. Moreover, several outcomes were not reported.
Similar interpretations are made about the evidence from one study comparing frequent screening with
one-time screening. No direct evidence was found on how women weigh the benefits and harms of
screening and/or treatment for ASB and how this might affect their decisions to undergo screening.
Antibiotic treatment for women having significant bacteriuria likely reduces the incidence of
pyelonephritis in these women and the number of their babies born at low birth weight (both of low
quality evidence). We are uncertain if the magnitudes of the effect estimates from treatment are true, and
about the extent to which we can apply these results to asymptomatic populations. Very low quality
evidence from these trials did not allow us to have any certainty about effects from treatment on other
maternal and neonatal benefits and for fetal abnormalities and hemolytic anemia; no evidence was found
for other serious harms.
PROSPERO Registration #: CRD42016045263
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Chapter 1. Introduction
Background & Purpose
Asymptomatic Bacteriuria in Pregnancy
Asymptomatic bacteriuria (ASB)—synonymous with asymptomatic urinary tract infection (UTI)—
signifies a significant quantitative count of bacteria in the urine without symptoms of a lower (acute
cystitis) or upper urinary tract/kidney (acute pyelonephritis) infection.1, 2 There is a 2-10% prevalence of
ASB in premenopausal, ambulatory women,1 but due to anatomical and physiological changes (e.g.,
displaced bladder) to the urinary tract in pregnancy there are theoretical reasons to suspect higher rates of
ASB during pregnancy and consequently a greater chance of progression to symptomatic UTI and other
pregnancy complications (e.g., pyelonephritis, preterm delivery).1, 3 Numerous risk factors for ASB in
pregnancy have been identified, with low socioeconomic status, higher parity, a history of recurrent UTI,
diabetes, and anatomical abnormalities of the urinary tract most cited.1, 2, 4
Consequences of Untreated Bacteriuria in Pregnancy and Rationale for Review of Screening
There is a potentially greater risk in pregnant women compared to other populations for ASB developing
into pyelonephritis3 with its associated inflammation of the renal parenchyma, calices and pelvis,5
although controversy exists. Historical reports pre-19806-8 finding that upwards of 40% of pregnant
women with ASB developed pyelonephritis lend support for screening and treatment with antibiotics;
current estimates of the incidence of pyelonephritis in ASB positive women are hard to locate because of
universal acceptance of this practice (e.g., in Canada for more than two decades). Reports of a reduced
incidence of pyelonephritis in pregnant women after introduction of routine screening (e.g., 0.3 to 0.57%
vs. 1-2%9) suggest that these programs have been beneficial.
Recent evidence suggests an association between clinical signs of pyelonephritis and perinatal outcomes.
A retrospective cohort study (Wing et al10) of women who delivered in hospitals in the United States from
1993 to 2010 found that pyelonephritis was linked to higher risk of maternal respiratory insufficiency,
septicemia, renal dysfunction, and anemia. However, controversy exists over the mechanism linking
ASB, pyelonephritis, and adverse perinatal outcomes (e.g., whether ASB affects pregnancy and neonatal
outcomes solely through pyelonephritis or also other mechanisms such as prostaglandin activation),2, 4 and
therefore also about whether treatment of ASB with antibiotics will reduce the risk of such adverse
outcomes. A 2015 Cochrane review4 of fourteen trials found that antibiotic treatment for ASB in
pregnancy may reduce the incidence of pyelonephritis, preterm birth, and low birth weight babies.
However, the authors’ confidence in the findings was low due to poor quality evidence.
Although the direct link between pyelonephritis and adverse perinatal outcomes may not be easily
resolved4, an examination of whether screening of all pregnant women and treatment for significant
bacteriuria is effective is of interest. Knowledge of whether screening and treatment offer as much benefit
today, when there is more advanced obstetrical care (e.g., for treating acute pyelonephritis) and awareness
of risk factors for pregnancy complications, would be valuable information. Knowing that some risk for
harm exists from taking antibiotics during pregnancy, the benefit-to-harm ratio may be less favourable
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than historically thought. This review will examine up-to-date evidence on screening for ASB in
pregnancy, for reducing the risks of pyelonephritis and neonatal and maternal complications.
Issues to Consider for Screening Tests
Significant bacteriuria is usually defined by the presence of at least 100 x 106 colony-forming units (CFU)
per litre of urine of a single organism in two consecutive clean-catch specimens (non-Canadian criteria
typically report ≥105 CFU/mL).4, 7 Acceptable thresholds and repetitions of testing to confirm bacteriuria
in pregnancy may vary in practice. The quantitative urine culture is considered to be the gold standard for
accurate detection of ASB. However, it is costlier, more labour intensive and more time-consuming
compared with rapid urine screening tests (urinalysis, dipstick nitrite tests) which reportedly are less
accurate in identifying people with bacteriuria.1, 2 A recent systematic review comparing the accuracy of
onsite methods (point-of-care tests that are widely available in resource-limited settings) with urine
culture, concluded that point-of-care tests were not reliable in detecting pregnant women with ASB.11
Further, pregnant women have very active urinary sediment which may contribute to issues with test
accuracy. There is no consistent recommendation for urine specimen collection in pregnancy (number of
specimens, clean-catch with or without perineal cleansing) or optimal timing and frequency of screening
tests or follow-up cultures.2 It is unclear whether available point-of-care methods for ASB are comparable
to the current gold standard (urine culture) for identifying bacteriuric patients. The standard urine culture
protocol is evolving with the testing of emerging techniques that may improve the detection of the most
clinically relevant uropathogens.12, 13 However, at this time, urine culture is considered the reference
standard.
Issues to Consider for Harms of Screening
Patients may have preferences for avoiding harms due to screening with the intention to treat in
asymptomatic conditions, particularly when they may otherwise not benefit from the treatment (e.g. in
cases where ASB would not lead to complications). Harms from antibiotic treatment need to be
considered when making decisions about screening practices for all women with ASB in pregnancy.
Some sources have outlined concerns with incidence and reporting on adverse effects of antibiotic
treatment for ASB, UTIs, or antibiotic use in general during pregnancy.2, 4, 14 Some trials evaluating
treatment versus no treatment/placebo of ASB in pregnancy have been critiqued for poorly reporting
harms,4 such that making judgments on the net balance of benefits and harms may be difficult.
Increasingly, there are concerns about the effect of antibiotics on the human microbiota and the immune
system. Antimicrobial resistance has made the selection of an antibiotic for an individual more difficult.4
Further, a test-for-cure is increasingly more important and more than one type of antibiotic may be
required if sensitivity testing is not performed or accurate.
Recommendations in Other Guidelines and Current Practice
Canadian Organizations
The Society of Obstetricians and Gynecologists of Canada (SOGC) recommends screening during
pregnancy using routine testing for ASB with a single quantitative culture in any trimester and treating
single-strain colony counts of 105 CFU/mL (or 108 CFU/L) or greater with appropriate antibiotics to
prevent adverse outcomes such as pyelonephritis and preterm birth.15 They support a single quantitative
culture in any trimester as sufficient and recommend re-treatment with antibiotic sensitivity testing for
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women with recurrent bacteriuria, although they do not make recommendations for timing or frequency
of re-testing. As for ASB ≥105 CFU/mL, similar recommendations apply when group B streptococcal
(GBS) bacteria is detected in the urine; separate recommendations (not relevant for this review) are made
for screening and treating GBS (at any colony counts) at time of labor or rupture of membranes for
prevention of early-onset neonatal GBS disease.
Guidelines from International Organizations
The U.S. Preventive Services Task Force (USPSTF) 2008 guideline16 on screening for ASB in adults
recommends with high certainty of substantial net benefit that all pregnant women be screened at 12 to 16
weeks of gestation (or first prenatal visit) for ASB using a urine culture, and that treatment with
antibiotics significantly reduces the incidence of pyelonephritis and low birthweight. The evidence
informing this reaffirmation of the original USPSTF recommendation from 2004 is mainly drawn from a
200717 Cochrane review of treatment effectiveness. The American Academy of Family Physicians
(AAFP)18 endorses the recommendations of the USPSTF. The Infectious Diseases Society of America19
recommends screening for bacteriuria by urine culture for pregnant women in early pregnancy, and
treatment if results are positive, with periodic re-testing for recurrent bacteriuria after therapy. The
American Academy of Pediatrics (AAP), jointly with the American College of Obstetricians and
Gynecologists (ACOG) recommend to screen and to treat significant bacteriuria and then to test for
cure.20
The UK's National Institute for Health and Care Excellence (NICE) states that women should be offered
routine screening for ASB by midstream urine culture early in pregnancy to reduce the risk of developing
pyelonephritis.21
The Scottish Intercollegiate Guidelines Network (SIGN) recommends that pregnant women be tested for
ASB by urine culture at the first antenatal visit and culture-positive patients be treated with an antibiotic.22
Current Practice
Several major healthcare organizations in North America (USPSTF, IDSA, ACOG, AAP, AAFP)
recommend screening of pregnant women and treating patients who have been confirmed with ASB using
antibiotics. In Canada, the current usual practice is to obtain at least one urine sample (with reported
variations in practice on timing such as at first prenatal visit), and potentially with subsequent testing if
indicated (e.g., if patient presents with symptoms). Urine samples may be tested with a dipstick, for
example, to test for protein or glucose, and may also be used to detect leukocytes, blood and/or nitrites;
urine testing in pregnancy may be intended for detecting conditions other than for ASB. Furthermore,
there appears to be diversity in urine testing for the presence of significant bacteriuria, with respect to
how the sample is collected, what is used to detect presence of bacteriuria (e.g., culture most often but
perhaps not always), when sample(s) for ASB is/are collected in pregnancy, and if/when confirmatory
tests are used. Because of this screening for ASB may consist of several variations in terms of testing
methods, timing, and collection, as well as treatment protocols (duration, test-for-cure, threshold of
bacteria for treatment).
The goal of this review is to determine the effectiveness of screening for ASB among pregnant women.
This evidence synthesis will inform recommendations on screening for ASB made by the Canadian Task
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Force on Preventive Healthcare (CTFPHC). As part of the guideline development process, the CTFPHC
will also engage patient and organizational stakeholders to gather information on patient preferences and
key implementation considerations, such as strategies to help address potential health inequities and any
concerns about the acceptability and feasibility of the guideline.

Chapter 2. Methods
An a priori protocol was developed following the methods of the Canadian Task Force on Preventive
Health Care (CTFPHC)23 and is registered with the International Prospective Register of Systematic
Reviews (PROSPERO) (Registration #CRD42016045263).
Analytic Framework, Review Approach and Key Questions
Figure 1 is an analytical framework that depicts the basic structure used to address the Key Questions
(KQs) for evaluating the benefits and harms of screening programs for asymptomatic bacteriuria (ASB)
during pregnancy.
Figure 1. Analytical Framework
Screening program characteristics:
Urine collection method
Frequency of testing
Number of samples in one collection
Criteria for positive test (e.g., number of consecutive positive specimens, bacteria
colony count, specified pathogen(s))
 Follow up testing (e.g., test for cure)
 Timing during pregnancy (i.e., 12-16 wks/first prenatal visit vs. others)
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AEs: adverse events; ARDS: acute respiratory distress syndrome; ASB: asymptomatic bacteriuria; g: grams; KQ: key question;
NICU: neonatal intensive care unit; UTI: urinary tract infection; wks: weeks
Note: Patient-important outcome ratings by CTFPHC members and patients as critical [7-9, out of 9] or important [4-6, out of 9]
are included.

A staged approach was used based on the availability and quality of the body of evidence. Quality of
evidence (classified as high, moderate, low, very low) was assessed using methods developed by the
Grading of Recommendations Assessment, Development and Evaluation (GRADE) Working Group
(http://www.gradeworkinggroup.org/), whereby high quality evidence relies on precise and consistent
effect estimates from studies having few limitations on internal validity (i.e., low bias) and examining
directly relevant populations, interventions, comparators, outcomes, timing, and setting (i.e., PICOTS).
Decisions made during the evidence review are based on the information needs of the CTFPHC for
making a recommendation in favour of or against screening based on the balance of benefits and harms
for critical patient-important outcomes.
Stage 1 focused on identifying and using data from studies directly linking screening programs for ASB
to patient-important benefits and harms (KQ1). Study designs providing the highest internal validity (i.e.,
RCTs) for this KQ were preferred with a hierarchy of evidence used after this point if necessary. After
RCTs we planned to consider controlled clinical trials (CCTs; defined for this review as experimental
trials without random allocation but where intervention(s) are introduced, standardized, and allocated
objectively [e.g., by date of birth, but not using subjective means such as patient or clinician preferences]
by investigators and blinding of participants is typically possible) and then prospective and retrospective
controlled observational studies. This stage also included examination of women’s valuation of benefits
and harms (KQ2) of screening for ASB (and more broadly/indirectly treatment with antibiotics) in
pregnancy. The cost-effectiveness of screening for ASB (KQ3) was to be considered only if there was
moderate or high quality evidence from KQ1 indicating a favourable benefit-harm ratio. The quality of
evidence from cost-effectiveness studies relies on the quality of the data inputs, such that very low quality
evidence on effectiveness will not lead to any certainty in the estimates of cost-effectiveness.
If stage 1 did not provide high enough quality of evidence for making a recommendation, the CTFPHC
planned to carefully consider pursuing stage 2 with documentation of rationale before proceeding. Stage 2
would commence with examination of effectiveness of treatment (linked evidence) of ASB in pregnancy
(KQ4). Moreover, if studies for treatment effectiveness examined the use of point-of-care methods, rather
than the current gold standard which is urine culture, an examination of KQ5 on accuracy of these tests
would be considered in stage 3. Due to the linked evidence provided by treatment effectiveness (KQ4)
and test accuracy (KQ5) for making recommendations on the clinical effectiveness of screening programs
for all pregnant women, we would only seek data from study designs offering the greatest potential for
high internal validity. That is, for KQ4 (treatment) we planned to focus on RCTs, and for KQ5 (test
accuracy) we would exclude case-control designs. Where a high quality systematic review existed
examining these evidence linkages to screening effectiveness, we would utilize these when possible.
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Key Questions (KQs)
Stage 1 (direct evidence):
Benefits and harms of screening
KQ1a: What are the benefits and harms of screening compared with no screening for
asymptomatic bacteriuria in pregnancy? Are there subgroup differences for patient characteristics
(e.g., socioeconomic status [SES])?
KQ1b: What are the comparative benefits and harms of screening programs with different
screening methods or algorithms for asymptomatic bacteriuria in pregnancy?
Outcome valuation
KQ2a: How do women weigh the benefits and harms of screening and treatment of
asymptomatic bacteriuria in pregnancy?
KQ2b: How do women’s valuation of benefits and harms of screening and treatment inform their
decisions to undergo screening?
Resource use
KQ3: What is the cost-effectiveness of screening for asymptomatic bacteriuria in pregnancy?
Stage 2 (linked evidence):
Treatment
KQ4: What are the benefits and harms of antibiotic treatment compared with placebo or no
treatment for asymptomatic bacteriuria in pregnancy?
Stage 3 (linked evidence):
Diagnostic accuracy of screening tests
KQ5: What is the accuracy of point-of-care screening tests compared with urine culture for
asymptomatic bacteriuria in pregnancy?
Search Strategy
The literature search strategies were developed and implemented by a research librarian and peer
reviewed. Searches were restricted by language to include full texts published in English and French only;
literature suggests language restrictions in systematic reviews in conventional medicine do not appear to
bias results from meta-analyses.24, 25 No restrictions were applied to publication dates or study design. Full
detailed search strategies for all databases are reported in Appendix 9.
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Comprehensive searches were conducted in bibliographic databases most relevant for each KQ. For KQ1
(screening effectiveness), we searched MEDLINE (1946-) via Ovid; Embase (1974-) via Ovid; Cochrane
Library; CINAHL (1937-present) via EBSCOhost; and PubMed via NCBI Entrez. For KQ2 (women’s
outcome valuation), we modified the search to include relevant terms and added PsycINFO as a database.
We did not search for studies on cost-effectiveness (KQ3) because of the very low quality evidence for
KQ1 (see description of staging approach, p.5). We did not search for studies or reviews on test accuracy
(KQ5) because there was no evidence from KQ1 or KQ4 that point-of-care tests may replace urine culture
as an accurate screening method. Searches for KQ1 and KQ2 are current to September 2017.
For KQ4 (treatment effectiveness), we conducted a database search for systematic reviews, meta-analyses
and health technology assessments to ensure all potentially relevant systematic reviews were identified.
We searched PubMed (1946-) via NCBI Entrez, the Cochrane Database of Systematic Reviews
(inception-) and the Database of Abstracts of Reviews of Effects (DARE) (inception-2013) via Wiley
Cochrane Library on October 14, 2016. Our PubMed search utilized a search filter from the Canadian
Agency for Drugs and Therapeutics in Health (CADTH).26 The authors of the included systematic review
on treatment, published in 2015, provided us with the results of their recent search update (using the
Cochrane Pregnancy and Childbirth Group's Trials Register)4 on November 2016 and October 2017.
Grey literature was searched and documented according to CTFPHC methods and included internet-based
searches (via adapted CADTH checklists27), electronic libraries (e.g., Health Canada Library, Canadian
Electronic Library), and trial registries (ClinicalTrials.gov, World Health Organization International
Clinical Trials Registry Platform). Based on consultation with clinical experts, the following highly
relevant conference proceedings were hand-searched for recent studies not yet published (2014-August
2016): Society of Obstetricians and Gynaecologists of Canada (SOGC, Association of Medical
Microbiology and Infectious Disease Canada, ID Week, and American Society for Microbiology meeting
(ICAAC). Clinical and content experts identified by the CTFPHC for review of the protocol were invited
to identify relevant research reports for consideration. Potentially relevant papers and websites identified
by stakeholders and peer reviewers during protocol review were also searched and screened for eligibility:
Society for Maternal Fetal Medicine (SMFM), American College of Obstetrics and Gynecology (ACOG)
annual meeting, and Infectious Diseases Society of Obstetrics and Gynecology (IDSOG).
Study Selection
Two reviewers independently screened the titles and abstracts of all citations retrieved by the database
searches. Full texts of studies that were classified as “include/unsure” were retrieved for review and
screened independently by two reviewers using a standard form with explicit inclusion and exclusion
criteria. Disagreements were resolved through consensus or consultation with a third reviewer. All
decisions for title/abstract screening and full-text review were conducted and documented in
DistillerSR.28 For each KQ, the flow of screening and reasons for full-text exclusion are recorded in a
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) Flow Chart.
We followed methods adopted by the CTFPHC for integrating systematic reviews for KQ4 on treatment
(see Appendix 13), where existing systematic review(s) are eligible based on a) searching more than one
database, b) reporting selection criteria, and c) using populations, interventions, comparators, timing and
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setting (PICOTS) criteria that closely match the current review. The included studies were assessed for
eligibility to meet our inclusion criteria, incorporating existing data and extracting additional data as
necessary, conducting quality assessments, and performing new meta-analyses and GRADE quality
assessments.
Eligibility Criteria
We included studies of asymptomatic women at any stage of pregnancy, including populations where a
proportion of women may have symptoms or present with risk factors (e.g., kidney infection, recurrent
UTI, diabetes), but are considered to represent a routine prenatal care population. Studies that exclusively
examined women with risk factors (e.g., high risk for ASB, pyelonephritis, or poor outcomes associated
with some conditions such as history of kidney infection, renal anomalies, polycystic kidneys, recurrent
UTI, diabetes, or sickle-cell disease) were excluded. Studies that included non-pregnant women were
excluded.
The population subgroups of interest included: history of kidney infection, urogenital anomalies,
polycystic kidneys, recurrent urinary tract infection (UTI), diabetes, sickle-cell disease, socioeconomic
status (SES; i.e., education, income), ethnicity, and urban/rural setting.
For clinical effectiveness of screening (KQ1a) comparing any screening program with no screening, the
screening program could include any screening algorithm for ASB (e.g., different screening methods,
collection and timing; treatment duration, test-for-cure). For KQ1b comparing different screening
programs, programs could differ by screening method (e.g., culture vs. dipstick) or algorithm (e.g.,
frequency of screening, urine collection methods); studies that compared differing criteria for a positive
urine culture (e.g., threshold 103 CFU/mL versus 105 CFU/mL) were also eligible for inclusion. For the
screening studies (KQ1), we did not exclude studies if a treatment protocol was not reported; as part of an
overall screening program, it was assumed there was an intent to treat screen-positive cases. For women’s
outcome valuation (KQ2), any screening program for ASB during pregnancy was eligible for inclusion;
we planned to use indirect evidence about antibiotic treatment during pregnancy broadly if needed. For
cost-effectiveness (KQ3), we planned to include any screening program compared with no screening or
another screening program. For treatment effectiveness (KQ4), any antibiotic treatment for ASB
compared with no treatment or placebo was eligible for inclusion. For diagnostic accuracy (KQ5), we
planned to include any index (rapid point-of-care) test compared with a urine culture (reference standard)
for detecting bacteriuria. For all KQs, studies that included screening or treatment for group B
streptococcus (GBS) at any time of pregnancy for any of the outcomes of interest were included. We
excluded studies that screened pregnant women for group B streptococcus near delivery or at time of
rupture of membranes for the prevention or treatment of chorioamnionitis or neonatal GBS (without other
outcomes of interest listed above). Studies that exclusively examined urine tests for screening other
conditions (e.g., proteinuria, glycosuria), and non-urine screening tests (e.g., vaginal/rectal swab culture
for GBS testing) were excluded.
The screening subgroups of interest included: urine collection methods (e.g., clean-catch and/or
midstream; excluding catheter methods/samples), frequency of testing, number of samples (e.g., use of
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confirmatory cultures), criteria for a positive test (bacterial colony count, and specified organism(s)),
follow-up testing during pregnancy, and timing during pregnancy.
All outcomes were rated independently by members of the CTFPHC and by women, as per the patient
engagement activities of an independent group with expertise in knowledge translation from St. Michael's
Hospital in Toronto, Ontario. All patient-important outcomes rated as critical (7 to 9 out of 9) or
important (4 to 6 out of 9) for decision making were considered for inclusion (See Table 1.0 for list of
critical/important outcomes and ratings). From these ratings, the eight outcomes that were rated as critical
were included; of three outcomes rated as important, low birth weight (but not hypertension or acute
kidney injury) was included because this was conceptualized in older studies to be the same as “preterm
birth”, which both the CTFPHC members and patients rated as critical. Considering harms separately,
when no evidence was initially found for any of the outcomes (serious adverse events [AEs]), we planned
to then include non-serious AEs which are considered important but not critical for decision making by
the CTFPHC.
For perinatal mortality, we revised the original criteria of ≥28 weeks of gestation (Statistics Canada’s 29
definition for perinatal mortality including late fetal deaths [stillbirths ≥28 weeks] and early neonatal
deaths [deaths of infants <1 week old]) to ≥20 weeks of gestation to allow for inclusion of data from
studies that used slight variations in defining this outcome. For preterm delivery defined as <37 weeks of
gestation, we included one study that defined preterm birth as <38 weeks of gestation as this was
considered inclusive of our criteria. For low birth weight, we included studies where low birth weight was
defined as ≤2500 grams (for live births).
Table 1.0 Outcomes and ratings for KQs 1 (screening effectiveness) and 4 (treatment effectiveness)
Benefits (reduced incidence for all):
1.
2.
3.
4.
5.
6.
7.
8.

maternal mortality (9)*
maternal sepsis (8)
pyelonephritis (7)
perinatal mortality (≥ 20 weeks of gestation [e.g., intrauterine demise, stillbirth, early
neonatal death]) (9)
spontaneous abortion/pregnancy loss < 20 weeks of gestation (8)
neonatal sepsis (if not reported will include surrogate outcomes of acute respiratory distress
syndrome [ARDS] or admission to neonatal intensive care unit [NICU]) (8)
preterm delivery (live fetus passed < 37 weeks of gestation) (7)
low birth weight (≤ 2500g) (6)

Harms (maternal and neonatal):
1.
serious adverse event(s)** associated with antibiotic treatment, including but not limited
to: (7)
a. anaphylaxis,
b. thrombocytopenia,
c. hemolytic anemia,
d. fetal abnormalities; and,
2.
non-serious adverse event(s) associated with treatment, including but not limited to: (4)
a.
alterations in vaginal/perineal microbiome (e.g., candidiasis, vaginitis),
b.
antibiotic-induced diarrhea,
ASB Final Report - Page 9 of 88

c.
d.
e.

rash,
vomiting
neonatal thrush

*Bracketed numbers next to each outcome above refer to patient-important outcome ratings by CTFPHC members and patients
as critical [7-9, out of 9] or important [4-6, out of 9] are included
**Serious adverse event (experience) or reaction is any untoward medical occurrence that: a) results in death, b) is lifethreatening, c) requires in-patient hospitalisation or prolongation of existing hospitalisation, d) results in persistent or significant
disability/incapacity, or e) is a congenital anomaly/birth defect (Health Canada, 2011)

Women’s outcome valuation (KQ2) included several possible outcomes related to the weighing of
benefits and harms of screening and treatment (KQs 1 and 4) and how this may affect their decisions to
undergo screening (e.g., relative weight/utilities of benefit and harms; willingness to be screened based on
relative value placed on benefits and harms of screening programs or treatment, anxiety).
Cost-effectiveness (KQ3) outcomes would include cost per quality-adjusted life year (QALYs),
incremental cost-effectiveness ratios (ICERs), and net benefit (in dollars from cost-benefit studies).
Diagnostic test accuracy (KQ5) outcomes include: sensitivity, specificity, false positives, false negatives,
positive predictive value, negative predictive value, positive likelihood ratio, and negative likelihood
ratio.
We included studies conducted in any primary care, or another clinical setting which provides
obstetric/antenatal care to pregnant women (e.g., obstetric and hospital outpatient clinics, prisons, remote
stations, community health centers, midwifery practice). For KQ3 on cost-effectiveness we planned to
limit studies to those conducted using data relevant to Canada, thus within countries having a Very High
Human Development Index.30
For KQ1 (screening effectiveness), eligible study designs included RCTs, CCTs and controlled
observational studies (i.e., prospective and retrospective cohort, non-concurrent cohort (two or more
groups identified on basis of common features at different time points), case-control, controlled beforeafter). For KQ2 (outcome valuation), we included any study where women were asked to balance the
benefits and harms of screening and treatment for ASB and/or state their willingness to be screened and
treated based on information or reflection on benefits and harms; surveys, experimental designs (e.g.,
contingent valuation), and qualitative research were eligible examples. For KQ3 (cost-effectiveness), we
planned to look at any study comparing effects and costs (e.g., cost-effectiveness, cost-utility, costbenefit), including modelling of effects and/or costs. For KQ4 (treatment), we planned to include RCTs.
For KQ5 (test accuracy), we planned to use prospective and retrospective studies where a consecutive or
random sample of participants receive both the index test(s) and reference standard, or where participants
are randomized to different index tests but all receive the reference standard; assessment would generally
be performed in a cross-sectional manner. For KQs 4 (treatment effectiveness) and 5 (test accuracy), we
planned to use existing high-quality systematic review(s) if found.
For all KQs, case reports and case series (i.e., group of patient selected based on particular outcome) were
excluded as were non-primary research (e.g. editorials, commentaries, opinion pieces). Conference
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abstracts were not considered eligible for inclusion, but were planned to be used to identify full study
reports and to assess the quality of evidence in relation to potential publication and reporting biases.
For all KQs, studies were included if they were published in English or French. No date restrictions were
applied to publications. The inclusion and exclusion criteria for all KQs are detailed in Tables 1.1-1.5.
Table 1.1 - KQ1a, b: Benefits and harms of screening
Population

Asymptomatic pregnant women at any stage of pregnancy who are not at high risk for bacteriuria.
Patient subgroups: women with kidney infection, urogenital anomalies, polycystic kidneys, recurrent urinary
tract infection [UTI]), diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural

Interventions

Exclude: studies exclusively including women with conditions that place them at substantially higher than
average risk of bacteriuria (kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI,
diabetes, and sickle cell disease), or with symptoms of UTI
Any screening program, whereby there is an intent (i.e., clinical algorithm) for all pregnant women to receive
a screening test with follow-up of screen-positive cases
Screening subgroups/algorithms, including: urine collection method, frequency of testing, number of
samples in one collection, criteria for a positive test (including number of consecutive positive specimens,
bacterial colony count, and specified organism(s)), follow-up testing during pregnancy, timing during
pregnancy

Comparator

Outcomes

Exclude: urine screening is done for other conditions (e.g., proteinuria, glycosuria, Chlamydia), non-urine
screening test (e.g., vaginal/rectal swab culture for group B streptococcus (GBS) testing)
KQ1a: No screening program (but may include indicated testing and/or treatment upon development of
symptoms)
KQ1b: A different screening test or algorithm (see intervention subgroups)
Benefits (reduced incidence for all):
1. maternal mortality (9)*
2. maternal sepsis (8)
3. pyelonephritis (7)
4. perinatal mortality (≥ 20 weeks’ gestation [e.g., intrauterine demise, stillbirth, early neonatal
death]) (9)
5. spontaneous abortion/pregnancy loss before 20 weeks’ gestation (8)
6. neonatal sepsis (if not reported will include surrogate outcomes of acute respiratory distress
syndrome [ARDS] or admission to neonatal intensive care unit [NICU]) (8)
7. preterm delivery (live fetus passed < 37 week’s gestation) (7)
8. low birth weight (< 2500g) (6)
Harms (maternal and neonatal):
1. serious adverse event(s)**associated with antibiotic treatment, including but not limited to: (7)
a.
anaphylaxis,
b.
thrombocytopenia,
c.
hemolytic anemia,
d.
fetal abnormalities; and,
2. non-serious adverse event(s) associated with treatment, including but not limited to: (4)
a.
alterations in vaginal/perineal microbiome (e.g., candidiasis, vaginitis),
b.
antibiotic-induced diarrhea,
c.
rash,
d.
vomiting
e.
neonatal thrush
P

Study Designs
Language
Setting

Exclude: screening for GBS near delivery or at time of rupture of membranes for the prevention or treatment
of chorioamnionitis or neonatal GBS (without other outcomes of interest in list above)
Staged: RCTs, CCTs, controlled observational (i.e., prospective and retrospective cohorts, case-control,
controlled before-after)
English and French
Any primary care and clinical setting providing obstetric/antenatal care to pregnant women (e.g., obstetric
and hospital outpatient clinics, prisons, remote stations, community centers, midwifery practices)
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No publication date limits
Timeframe
*Bracketed numbers next to each outcome above refer to patient-important outcome ratings by CTFPHC members and patients
as critical [7-9, out of 9] or important [4-6, out of 9] are included
ARDS: acute respiratory distress syndrome; CCT: controlled clinical trial; GBS: group B streptococcus; KQ: key question;
NICU: neonatal intensive care unit; RCT: randomized controlled trial; UTI urinary tract infection
**Serious adverse event (experience) or reaction is any untoward medical occurrence that: a) results in death, b) is lifethreatening, c) requires in-patient hospitalisation or prolongation of existing hospitalisation, d) results in persistent or significant
disability/incapacity, or e) is a congenital anomaly/birth defect (Health Canada, 2011)

Table 1.2 - KQ2: Outcome valuation
Population

Asymptomatic pregnant women at any stage of pregnancy who are not at high risk for bacteriuria; will also
accept asymptomatic women who are not pregnant if necessary
Patient subgroups: women with kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI),
diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural

Interventions/Index
Test

Exclude: studies exclusively including women with conditions that place them at substantially higher than
average risk of bacteriuria (kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI,
diabetes, and sickle cell disease), or with symptoms of UTI
Any screening program or test, and any antibiotic; will accept studies on treatment for any bacterial
condition in pregnancy
Screening subgroups/algorithms, including: urine collection method, frequency of testing, criteria for a
positive test (including number of consecutive positive specimens, bacteria colony count, and specified
organism(s)), follow-up testing during pregnancy, timing during pregnancy

Comparator/Reference
Standard
Outcomes

Exclude: urine screening is done for other conditions (e.g., proteinuria, glycosuria), non-urine screening
test (e.g., vaginal/rectal swab culture for GBS testing)
Not applicable

Several possible outcomes (e.g., relative weight/utilities of benefit and harms; willingness to be screened
based on relative value placed on benefits and harms of screening programs or treatment)
Qualitative, mixed methods, surveys/cross-sectional
Study Designs
English and French
Language
Any primary care and clinical setting providing obstetric/antenatal care to pregnant women (e.g., obstetric
Setting
and hospital outpatient clinics, prisons, remote stations, community centers, midwifery practices)
No publication date limits
Time frame
GBS: group B streptococcus; KQ: key question; UTI: urinary tract infection
P

Table 1.3 - KQ3: Cost-effectiveness of screening
Population

Asymptomatic pregnant women at any stage of pregnancy who are not at high risk for bacteriuria.
Patient subgroups: women with kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI,
diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural

Interventions/Index
Test

Exclude: studies exclusively including women with conditions that place them at substantially higher than
average risk of bacteriuria (kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI,
diabetes, and sickle cell disease), or with symptoms of UTI
Any screening program
Screening subgroups/algorithms, including: urine collection method, frequency of testing, number of
samples in one collection, criteria for a positive test (including number of consecutive positive specimens,
bacterial colony count, specified organism(s)), follow-up testing during pregnancy, timing during
pregnancy

Comparator/Reference
Standard
Outcomes

Exclude: urine screening is done for other conditions (e.g., proteinuria, glycosuria, Chlamydia), non-urine
screening test (e.g., vaginal/rectal swab culture for GBS testing)
No screening (but may include indicated testing and/or treatment upon development of symptoms), or a
different screening algorithm (see intervention subgroups)
Cost per quality-adjusted life-years (cost per QALY), incremental cost-effectiveness ratio (ICER), net
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benefit/cost
Economic evaluations
English and French
Any primary care and clinical setting providing obstetric/antenatal care to pregnant women (e.g., obstetric
and hospital outpatient clinics, prisons, remote stations, community centers, midwifery practices); limited
to countries rated as having very high Human Development Index30
No publication date limits
Time frame
GBS: group B streptococcus; ICER: incremental cost-effectiveness ratio; KQ: key question; QALY: quality-adjusted life-years;
UTI: urinary tract infection
Study Designs
Language
Setting

Table 1.4 - KQ4: Benefits and harms of treatment
Population

Asymptomatic pregnant women at any stage of pregnancy who are not at high risk for bacteriuria.
Patient subgroups: women with kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI],
diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural

Interventions/Index
Test

Exclude: studies exclusively including women with conditions that place them at substantially higher than
average risk of bacteriuria (kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI,
diabetes, and sickle cell disease), or with symptoms of UTI
Any antibiotic
Screening subgroups/algorithms, including: urine collection method, frequency of testing, number of
samples in one collection, criteria for a positive test (including number of consecutive positive specimens,
bacterial colony count, and specified organism(s)), follow-up testing during pregnancy, timing during
pregnancy

Comparator/Reference
Standard
Outcomes*

Study Designs
Language
Setting

Exclude: urine screening is done for other conditions (e.g., proteinuria, glycosuria, Chlamydia), non-urine
screening test (e.g., vaginal/rectal swab culture for GBS testing)
No treatment or placebo
Benefits (reduced incidence for all):
1. maternal mortality (9)*
2. maternal sepsis (8)
3. pyelonephritis (7)
4. perinatal mortality (≥ 20 weeks’ gestation [e.g., intrauterine demise, stillbirth, early neonatal
death]) (9)
5. spontaneous abortion/pregnancy loss before 20 weeks’ gestation (8)
6. neonatal sepsis (if not reported will include surrogate outcomes of ARDS or admission to NICU)
(8)
7. preterm delivery (live fetus passed < 37 week’s gestation) (7)
8. low birth weight (< 2500g) (6)
Harms (maternal and neonatal):
1. serious adverse event(s)** associated with antibiotic treatment, including but not limited to: (7)
a.
anaphylaxis,
b.
thrombocytopenia,
c.
hemolytic anemia,
d.
fetal abnormalities; and,
2. non-serious adverse event(s) associated with treatment, including but not limited to: (4)
a.
alterations in vaginal/perineal microbiome (e.g., candidiasis, vaginitis),
b.
antibiotic-induced diarrhea,
c.
rash,
d.
vomiting
e.
neonatal thrush
Exclude: screening for group B streptococcus near delivery or at time of rupture of membranes for the
prevention or treatment of chorioamnionitis or neonatal GBS (without other outcomes of interest listed
above)
RCTs (or systematic review(s))
English and French
Any primary care and clinical setting providing obstetric/antenatal care to pregnant women (e.g., obstetric
or hospital outpatient clinics, prisons, remote stations, community centers, midwifery practices)
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P

No publication date limits
Time frame
*Bracketed numbers next to each outcome above refer to patient-important outcome ratings by CTFPHC members and patients
as critical [7-9, out of 9] or important [4-6, out of 9] are included
ARDS: acute respiratory distress syndrome; GBS: group B streptococcus; KQ: key question; NICU: neonatal intensive care unit;
RCT: randomized controlled trial; UTI: urinary tract infection
**Serious adverse event (experience) or reaction is any untoward medical occurrence that: a) results in death, b) is lifethreatening, c) requires in-patient hospitalisation or prolongation of existing hospitalisation, d) results in persistent or significant
disability/incapacity, or e) is a congenital anomaly/birth defect (Health Canada, 2011)
P

Table 1.5 - KQ5: Accuracy of screening tests
Population

Asymptomatic pregnant women at any stage of pregnancy who are not at high risk for bacteriuria.
Patient subgroups: women with kidney infection, urogenital anomalies, polycystic kidneys, recurrent UTI),
diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural

Interventions/Index
Test

Exclude: studies exclusively including women with conditions that place them at substantially higher than
average risk of bacteriuria (kidney infection, urogenital anomalies, polycystic kidneys, recurrent urinary
UTI, diabetes, and sickle cell disease), or with symptoms of UTI
Any index test (rapid point-of care tests)
Screening subgroups/algorithm, including: urine collection method, frequency of testing, number of
samples in one collection, criteria for a positive test (including number of consecutive positive specimens,
bacterial colony count, and specified organism(s)), follow-up testing during pregnancy, timing during
pregnancy

Comparator/Reference
Standard

Exclude: urine screening is done for other conditions (e.g., proteinuria, glycosuria, Chlamydia), non-urine
screening test (e.g., vaginal/rectal swab culture for GBS testing)
A urine culture
Screening subgroups/algorithm, including: urine collection method, frequency of testing, number of
samples in one collection, criteria for a positive test (including number of consecutive positive specimens,
bacterial colony count, and specified organism(s)), follow-up testing during pregnancy, timing during
pregnancy

Outcomes
Study Designs

Exclude: urine screening is done for other conditions (e.g., proteinuria, glycosuria, Chlamydia), non-urine
screening test (e.g., vaginal/rectal swab culture for GBS testing)
Sensitivity, specificity, false positives, true positive, false negatives, true negatives, positive and negative
likelihood ratios, prevalence/pre-test probability (true positive + false positive)/total number of people)
Prospective and retrospective studies where a consecutive or random sample of participants receive both
the index test(s) and the reference standard, or where participants are randomized to different index tests
but all receive the reference standard, and assessment in a cross-sectional manner

Exclude: case-control studies and studies with longitudinal assessment of the reference standard
English and French
Language
GBS: group B streptococcus; KQ: key question; UTI: urinary tract infection

Data abstraction and risk of bias assessments
One reviewer independently extracted data, and another reviewer verified all data from each included
study on study design, country of origin, sample size, population and subgroup(s), intervention and
comparator, setting, and outcomes of interest. Disagreements were resolved through discussion or a third
reviewer. For each KQ, a narrative summary with accompanying tables was produced for all studies
including design, country of origin, setting, populations and subgroups, tests, treatment and comparators,
and outcome measures. For studies with multiple publications, we extracted data from the primary source
and added data reported in associated publications as applicable. We contacted authors of included studies
via email (with follow-up as necessary) for clarification of study details (i.e., interventions, outcomes and
numerical data). For KQ4 (treatment), we extracted data from the eligible systematic review on its scope
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(PICOTS), and for the individual studies with specifics related to the population (size and characteristics),
outcomes evaluated (including definitions and timing of assessment), and risk of bias (ROB) (by
domain/construct). We conducted data verification on 10% of included studies for quality assurance, and
also examined the primary studies for additional participant characteristics and outcome details relevant
to the current review.
When using individual studies, we recorded intention-to-treat results whenever possible. For dichotomous
outcomes, we reported counts or proportions, and sample size, by study arm. For dichotomous data on
harms, each adverse event (AE) was counted as if it represented a unique individual. Only numerical data
for AEs were extracted; no assumptions were made on lack or presence of an AE when this was not
reported. For patient and intervention subgroups (see Tables 1.1-1.5), we collected data for performing
our own subgroup analyses (e.g., stratified analysis, meta-regression) based on study-level data.
Two reviewers independently assessed the ROB of each included study (KQs 1, 2 and 4), with
disagreements resolved through discussion or third-party consultation to reach consensus. The results for
each study and across studies were reported for each domain and for an overall quality score. For KQ1
(screening effectiveness), all controlled observational studies were appraised using the Newcastle-Ottawa
Quality Assessment Scale.31 The scale comprises eight items that evaluate three domains: sample
selection, comparability of cohorts, and assessment of outcomes. Each that is adequately addressed is
awarded one star (up to two stars may be awarded for comparability), and the overall score is calculated
by tallying the stars. We considered a total score of 7 to 9 to indicate low ROB; 4 to 6 to indicate unclear
ROB; and, 3 or lower to indicate high ROB. We included a separate assessment for reporting bias due to
suspected selective outcome reporting. For KQ2 (outcome valuation), all cross-sectional studies were
appraised using the tool developed by the Center for Evidence-based Management.32 For KQ4 (treatment
effectiveness), all RCTs and CCTs were appraised using the Cochrane Risk of Bias tool.33 This tool
consists of six domains (sequence generation, allocation concealment, blinding, incomplete outcome data,
selective outcome reporting, and “other” sources of bias [e.g., baseline imbalances between groups]) and
a categorization of the overall ROB. The overall assessment is based on the responses to individual
domains. If one or more individual domains were assessed as having a high ROB, the overall score was
rated as high ROB. The overall ROB was considered low only if all components were rated as having a
low ROB. The ROB for all other studies was rated as unclear. Information was collected for each study
on the source of funding. We conducted assessments on 10% of included studies in the Cochrane review4
and found that our methods for assessing ROB were somewhat different: we considered objective
outcomes to be at lower ROB than subjective outcomes when assessing the blinding domains; we
considered 10-30% loss to follow-up as unclear ROB (rather than high ROB) for incomplete reporting if
there appeared to be no imbalances between groups or reasons were provided; we used a default of low
ROB (rather than unclear ROB) for selective reporting when this was not detected or not highly
suspected; we revised the “other bias” domain to low if no additional bias was detected apart from
comparability between groups at baseline; and, we updated the overall ROB to align with guidance (see
Chapter 8, Section 8.5.d in the Cochrane Handbook for Systematic Reviews of Interventions34) as stated
above. To assist with outcome reporting bias assessments, we searched for study protocols and considered
reporting by similar studies included.
Data Analysis
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Key Question 1 (screening effectiveness)
For pair-wise meta-analysis in KQ1 (screening effectiveness), we employed a random effects model. For
dichotomous outcomes, we reported relative risks (RR) using the DerSimonian and Laird random effects
model with Mantel-Haenszel method with corresponding 95% CIs. The decision to pool studies was not
based on the statistical heterogeneity (I2 statistics were reported), but rather on interpretation of the
clinical and methodological differences between studies. We conducted sensitivity analyses when
substantial heterogeneity was found and if appropriate (e.g., in the presence of studies with outlying effect
sizes, for studies rated as high ROB in some domains such as incomplete outcome data [<80 percent] or
lack of allocation concealment). Heterogeneity was also examined for important patient and intervention
variables (Tables 1.1-1.5). We did not perform a funnel plot test or Egger’s test to detect small-study bias
as there were fewer than eight studies included for KQ1.
Key Question 2 (outcome valuation)
For KQ2 (outcome valuation) results were narratively described, summarizing themes across studies.
Key Question 4 (treatment effectiveness)
For stage 2 examining evidence related to treatment effectiveness, meta-analyses were recalculated with
the addition of one new study identified in the search update as well as for subgroups of interest (e.g., for
population risk factors, screening/treatment characteristics, ROB and study design). Although we
intended to restrict primary studies to RCTs in our protocol, we included and pooled results from CCTs in
order to integrate all study designs (RCTs and CCTs) included in the Cochrane systematic review. Where
there were at least eight studies in a meta-analysis, we assessed small-study bias both visually using the
funnel plot and quantitatively using Egger’s test.35
Key Question 5 (test accuracy)
For this report, we did not examine evidence related to diagnostic test accuracy; this may be conducted
and produced in a separate report upon consideration by the CTFPHC based on guideline
recommendations following the evidence review for KQs 1 to 4.
Subgroup Analyses
We performed subgroup analyses using study-level data, when possible, using Cochran’s Q (α=0.05) to
detect statistical heterogeneity and the I2 statistic was used to quantify the magnitude of statistical
heterogeneity between studies. When determining whether entire studies fell into a particular subgroup
category (e.g., recurrent UTI), we considered ≥80% of the study population meeting the criteria as
sufficient. We planned to conduct regression analyses for categorical variables (e.g., history of recurrent
UTI), when there were at least three studies for each category level; however, this was not performed due
to limited study reporting, variations in size and heterogeneity of effect sizes, and/or insufficient number
of studies for each category comprising a subgroup. We did perform some stratification of meta-analyses
based on our planned key subgroups, and a minimum of 2 of the following criteria was used to determine
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credibility of subgroup investigations: a) visual inspection of forest plot showing a meaningful difference
between effect estimates (e.g., clinical decision making on the intervention would differ for each
subgroup), b) a reduction in the heterogeneity (I2) for each subgroup from the original meta-analysis, and
c) a statistically significant between-group test for differences.
For outcomes that showed significant effects, we calculated absolute risk reduction (ARR) and number
needed to screen (NNS) or number needed to treat (NNT), as applicable, and reported these in a table
summarizing overview of results. The values for NNS or NNT were calculated using the absolute
numbers presented in the GRADE tables estimated using the control group event rate and RR with the
95% confidence interval (CI) obtained from the meta-analysis (see Chapter 12, Section 12.5.4.2 in the
Cochrane Handbook for Systematic Reviews of Interventions34).
Analyses were performed using Review Manager Version 5.3 and GRADEpro software packages.
Whenever studies did not provide data for pooling, the results were described narratively.
Assessment of Overall Quality of Evidence Using GRADE
Two reviewers independently assessed the quality of the body of evidence or confidence in the effect for
each outcome of interest using the GRADE methodology.36, 37 Discrepancies were resolved through
discussion or consultation with a third reviewer, to reach consensus. Assessments were entered into the
GRADEpro software38 and summarized in GRADE Evidence Profiles (EP) and Summary of Findings
(SOF) tables.39 Footnotes to the tables provided explanations for all decisions.
The general approach is outlined here although methods align with GRADE guidance.36, 37 For evidence
on benefits and harms of screening (KQ1) and treatment (KQ4), as a starting point the quality was
assigned as high for evidence from RCTs and low for evidence from observational studies. Thereafter, we
examined and potentially downgraded the quality based on five core domains: study limitations/ROB,
inconsistency, indirectness, imprecision, and publication/reporting bias.
For the study limitations (ROB) domain RCTs and CCTs were downgraded one or two levels depending
on the proportion of trials (e.g., one very large trial may outweigh two very small trials) assessed as
having high ROB for the particular outcome under consideration.40 Evidence from observational studies
was downgraded when most studies had moderate or high ROB. For inconsistency we assessed the
magnitude of the effects of the included studies (e.g., inconsistent when lack of overlap in 95% CIs for
some studies).41 Indirectness of the evidence was based on evaluating the relevance of the studies’
PICOTS compared to those of the current review. We assessed imprecision on the basis of Optimal
Information Size (OIS) and a relative risk of under 0.75 to over 1.25.42 If the OIS criterion was met and
the pooled 95% CI excluded no effect (i.e. CI around RR excluded 1.0), we did not downgrade for
imprecision. If the OIS criterion was met and the 95% CI crossed no effect, we downgraded for precision
if one or more of the limits of the CI crossed a RR of 0.75 or 1.25 (indicating a possibly important benefit
or harm), which suggested lower certainty of no effect. Reporting bias (suspected or undetected) was
evaluated with respect to publication bias. When considering the need to balance patient-important
benefits and harms for making a screening recommendation, the CTFPHC may choose to use a different
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approach than ours to assess the imprecision domain, taking into account different baseline risks
applicable to specific outcomes and applying clinically meaningful decision thresholds.
Interpretation of Results
We chose to use standard wording to describe our interpretations of the findings and quality of evidence.
For findings supported by high, moderate, low, and very low quality evidence (for which we have similar
confidence in the results) we use “will”, “probably/likely”, “may/appears to”, and “not known/very
uncertain”, respectively, in our textual descriptions of the results.

Chapter 3. Results
Summary of Studies for Review
Key Questions (KQs) 1a, b (screening effectiveness)
The total number of records identified from the literature search, including grey literature, was 2,559.
After screening of titles and abstracts, 2,227 were excluded. Of the 332 papers that underwent full text
screening, 327 were initially excluded resulting in five studies for inclusion. However, a post-hoc
decision was made based on input from the Canadian Task Force on Preventive Health Care (CTFPHC)
to clarify criteria for the intervention/comparator to examine screening programs, thereby removing one
case-control study (Friedman et al,249 Appendix 10) where the exposure may have been defined by
whether or not the women received a screening culture, rather than by whether or not there was the intent
to do so; the results reflect an intent to screen all women with some for some reason not receiving the
culture, which would also be reflected in the screening arm in other studies.
The search results and study flow and selection are presented in Figure 2.
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Figure 2. PRISMA flow diagram of study selection for KQ1 (screening effectiveness)

Total records identified from
literature search,
after duplicates removed
N = 2,361

Grey literature,
after duplicates removed
N = 198

Total eligible records
N = 2,559

Total excluded
(titles/abstracts)
N = 2,227

Full text articles assessed for
eligibility
N = 332

Total excluded (N = 328):
Study design = 189;
Population = 56;
Intervention = 16;
Comparator = 56;
Language (not English or
French) = 3;
No full text available = 7
Duplicate = 1

Total studies included in quantitative
synthesis
N = 4 (1 French)

Characteristics of included studies relevant to KQ1 are summarized in Appendix 1. Detailed study
information is reported in Appendix 3.
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A total of four studies (7,611 women) examined screening effectiveness for asymptomatic bacteriuria
(ASB). One study43 was published in French. All four studies were non-concurrent cohort studies,
comparing outcomes for women before and after introduction of a screening program. The studies were
each conducted in France,43 Spain,44 Turkey,45 and the United States (US).46 None of the studies43-46
provided details on funding. One enrolled women at a hospital43, one at a hospital-based midwifery
clinic46 and two at an obstetrics clinic.44, 45
Among the two studies reporting on the proportion of women with gestational diabetes, Rhode et al46
reported a relatively high rate of gestational diabetes in their group receiving frequent screening (9% [81
out of 933]) compared with that receiving screening at first prenatal visit only (4% [42 out of 1019]), and
another45 reported approximately 3% of women with gestational diabetes mellitus range (3.8% [7 out of
186] in the screening group compared with 2.7% [5 out of 186] in the no-screening group).
Two studies44, 45 reported gestational age criteria for including women in their study, one at <25 weeks of
gestation and the other at <32 weeks of gestation. Two of the four studies43, 45 specified criteria (≥105
CFU/mL) as positive for ASB while this was not reported in the other two studies.44, 46 The study by
Gérard et al43 compared outcomes for women in the 10-month period (March to December 1978), when
women were only tested if they had clinical signs, before introducing a screening program (January to
October 1979) where women were screened at multiple intervals (3, 5, 7 and 9 months). The study by
Gratacós et al44 also compared outcomes of women before (January 1987 to December 1990) and after
(January 1991 to December 1992) introduction of a screening program for ASB. Rhode et al46 compared
women who were screened at every prenatal visit, before August 15, 2002 (“routine screening group”)
with women who were screened at the first prenatal visit only (“indicated screening group”). The study by
Uncu et al45 compared pregnant women who delivered in the clinic but were not screened for ASB (prior
to June 1998), with outcomes of women who were routinely screened for ASB (June 1998 to January
1999).
With regard to treatment protocols, two studies43, 44 reported treating screen-positive women based on
antibiotic sensitivity testing, with one study43 only specifying treatment was provided at the discretion of
the treating physician, and the other study44 detailing 7 days of antibiotics administered 1 to 2 weeks after
a second culture was obtained with additional antibiotics 1 to 4 weeks after treatment, and again prior to
delivery (as well as additional antibacterial therapy when repeat cultures were positive for bacteriuria).
One study45 reported treating women with antibiotics for 7 to 10 days followed by 7 days of antibiotics
for persistent or recurrent bacteriuria. One study44 did not specify a treatment protocol. One study45
reported follow-up of women with cultures one week after treatment (test-of-cure), and another study44
reported re-testing women with urine cultures twice to determine presence of persistent bacteriuria; two
studies43, 46 did not report whether women were followed up after treatment to determine test-of-cure.
Outcomes were not uniformly defined among studies. Pyelonephritis was defined as “acute
pyelonephritis” by two studies43, 44 with a combination of symptoms including fever, lumbar or flank pain,
tenderness in costovertebral angle, dysuria, and at least one positive urine culture. “Pyelonephritis” was
not specified by criteria in two studies;45, 46 however, it was clearly differentiated from “ASB”, “cystitis”
and “undetermined urinary tract infection (UTI)” in the Rhode study.46
Two studies reported on perinatal mortality: Rhode et al46 used ≥31 weeks of gestation, and Uncu et al45
defined perinatal mortality as no fetal cardiac activity on ultrasound after 20 weeks of gestation.
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Gérard et al43 reported spontaneous abortion, defined as ≤28 weeks of gestation; since this was
distinguished from perinatal mortality, it was included in the analysis for this outcome.
All three studies43-45 that reported preterm delivery used <37 weeks of gestation as the criterion. For the
study by Uncu et al45, we were unable to confirm with the authors on eligibility of criteria (i.e., whether
women were at risk of, or actual cases of, preterm delivery) and the data for preterm delivery; however,
removal of the data would not change overall conclusions for this outcome (see Results below for KQ1a).
One study45 reported harms of screening (fetal abnormalities) without a specific definition.
No study reported on maternal mortality, maternal sepsis, neonatal sepsis or low birthweight.
Most studies were of unclear risk of bias (ROB) (rated 6 out of 9 in 3 cohort studies43-45) with one study
of low ROB that rated 8 out of 9.46 None of the studies43-46 reported that pyelonephritis was not present in
pregnant women at the outset of the study. Three studies43-45 did not demonstrate comparability of
baseline characteristics between groups. All of the studies43, 44, 46 except one45 were suspected of selective
outcome reporting due to lack of reporting for neonatal outcomes (e.g., spontaneous abortion, perinatal
mortality, preterm delivery and fetal abnormalities) despite following women to delivery. Methodological
quality assessments for studies relevant to KQ1 are summarized in Table; detailed assessments for each
study are reported in Appendix 6.
Table 4. Summary of methodological qualitya - KQ1 a & b (screening effectiveness)

Gérard, 198343
Gratacós, 199444
Rhode, 200746
Uncu, 200245

1
1
1
1

1
1
1
1

0
0
1
1

0/1
0/1
0/1
0/1

0
0
1
0

0
0
1
0

1
1
1
1

1
1
1
1

1
1
1
0

Total
Scorea
(max
9)

Selective
Outcome
Reportingb

6
6
8
6

Suspectedc
Suspectedd
Suspectede
Not
suspectedf

Total

Adequacy of follow-up of
cohorts

Assessment of outcome

Total

Comparability of cohorts
3
3
4
4

Outcome

Adequacy of length of follow-up

Comparability

Outcome not present at start of
study (pyelonephritis/
other outcomes)
Total

Ascertainment of exposure

Selection of non-exposed cohort

Selection

Representativeness of exposed
cohort

First Author,
Year

3
3
3
2

a

Assessed using the Newcastle-Ottawa Quality Assessment Scale31
Assessed due to concern regarding reporting bias in the studies, but assessment not included in the total score
c
Did not report on fetal abnormalities
d
Did not report on spontaneous abortion, perinatal mortality, preterm delivery or fetal abnormalities
e
Did not report on spontaneous abortion, perinatal mortality, or fetal abnormalities
f
Reported on all outcomes, including fetal death >20 weeks of gestation (eligible for perinatal mortality)
b
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KQ1a: What are the benefits and harms of screening compared with no screening for asymptomatic
bacteriuria in pregnancy? Are there subgroup differences for patient characteristics (e.g.,
socioeconomic status [SES])?
Three studies (non-concurrent cohort) of unclear ROB43-45 and a combined sample of 5,659 pregnant
women addressed the benefits and harms of screening compared with no screening. The results are
summarized below; for additional details see Evidence Set 1 for GRADE EP and SOF tables and forest
plots.
Pyelonephritis
Three studies43-45 of unclear ROB (5,659 women) found a statistically significant difference for screening
compared to no screening on the outcome of pyelonephritis (RR 0.28; 95% CI 0.15, 0.54; I2=0%; ARR
1.3%; NNS 77, 95% CI 65, 121). The overall quality for this body of observational evidence was rated as
very low due to downgrading for study design and ROB.
1.1 Pyelonephritis

Perinatal mortality
Two studies43, 45 (724 women) with unclear ROB but suspected reporting bias43 found no significant
difference (RR 1.21, 95% CI 0.01, 102.93, I2=84%) in perinatal mortality. The quality of this body of
evidence was rated as very low due to downgrading for study design, ROB, inconsistency, indirectness,
and imprecision.
1.2 Perinatal mortality

Spontaneous abortion
One study of 370 women43 with unclear ROB but suspected reporting bias found no significant difference
(RR 0.96, 95% CI 0.41, 2.27) in spontaneous abortion at ≤28 weeks of gestation. This body of evidence
was rated as very low due to concerns with study design, ROB, inconsistency and imprecision.
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1.3 Spontaneous abortion

Preterm delivery
Two studies43, 45 (722 women) with unclear ROB but suspected reporting bias43 found no significant
difference (RR 8.70, 95% CI 0.32, 240.07; I2=80%) in preterm delivery before 37 weeks of gestation; this
body of evidence was rated as very low due to downgrading for ROB and imprecision.
1.4 Preterm delivery

Fetal abnormalities (harm)
One study45 (372 women) with unclear ROB found no significant difference (RR 1.50, 95% CI 0.25, 8.87)
in fetal abnormalities (harm); this body of evidence was rated as very low due to downgrading for study
design, ROB, inconsistency, and imprecision.
1.5 Fetal abnormalities (harm)

Subgroup analyses
We did not perform subgroup analyses due to insufficient number of studies contributing to each category
comprising our a priori subgroups.
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KQ1b. What are the benefits and harms of screening programs using different screening methods or
algorithms for asymptomatic bacteriuria in pregnancy?
One non-concurrent cohort study46 (1,952 women) with low ROB compared screening at all prenatal
visits with screening at first prenatal visit only. This study only reported on pyelonephritis and preterm
delivery. See Evidence Set 2 for GRADE EP and SOF tables and forest plots.
Pyelonephritis
No significant difference was found for pyelonephritis (RR 1.09; 95% CI 0.27, 4.35); this evidence was
rated as very low due to downgrading for study design, ROB, inconsistency, indirectness and imprecision.
2.1 Pyelonephritis

Preterm delivery
A significant difference was found for preterm delivery (RR 1.57; 95% CI 1.11, 2.23) with more preterm
deliveries among the group that was screened at all prenatal visits. The study authors did not present a
possible hypothesis to explain this result. This body of evidence was rated as very low due to
downgrading for study design, ROB, inconsistency, indirectness, and imprecision.
2.2 Preterm delivery

Key Question 2 (outcome valuation)
The total number of records identified from database searching, grey literature and hand searching was
6,355; this included searching included studies from KQ1 (screening effectiveness) and KQ4 (treatment
effectiveness) for any information regarding women’s valuation of benefits and harms of screening and
treatment for ASB. After primary screening of titles and abstracts 6,199 studies were excluded. Of the
156 papers that underwent full text screening 20 were excluded due to study design, 31 due to population,
45 due to the intervention, 47 due to the reported outcomes, 1 was not available in full text and 4 papers
did not have full text available in either English or French. No studies were identified that answered the
question as to how women weigh the benefits and harms of screening and treatment of asymptomatic
bacteriuria in pregnancy or how their valuation of benefits and harms inform their decisions to undergo
treatment; however, eight papers (seven studies) focusing only on the harms of antibiotic treatment

ASB Final Report - Page 24 of 88

(considered indirect evidence) were identified and are analyzed here. The search and study flow and
selection are presented in Figure 3.
Figure 3. PRISMA flow diagram of study selection for KQ2 (outcome valuation)
Total records identified from literature
search,
after duplicates removed
N = 6354

Grey literature, hand searching after
duplicates removed
N=1

Total eligible records
N = 6355

Title and abstract screening
N = 6355

Full text articles assessed for eligibility
N = 156

Total excluded
N = 6199

Total excluded N = 148:
Study design = 20
Population = 31
Intervention = 45
Outcome, not relevant = 47
Full text not in English or
French = 4
Full text unavailable = 1

Records providing indirect evidence
N = 7 studies (8 papers)

Total studies excluded: N=0
Studies providing direct evidence
N=0
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From the eight papers providing indirect evidence, two were from the same study, but reported on
different outcomes.47, 48 Six of the papers were cross-sectional surveys while one paper was a crosssectional study using a visual analogue scale.49 One study was a multicenter screening cohort of pregnant
women with an embedded randomised controlled trial (RCT) of antibiotic treatment for women with
significant bacteriuria; cross-sectional findings from the women eligible for treatment are used for this
KQ.50 The sample sizes ranged from 144 to 4999 participants with three papers47, 51, 52 including more than
1000 participants. Six papers reported age ranges from 15 to 45 years.47, 48, 50-53 Three studies provide
information on drug utilization opinions,48, 50, 53 while five papers (four studies) provide information on
perceptions of teratogenic risk.47, 49, 51, 52, 54 Additional characteristics of these papers are included in
Appendix 4.
While all seven studies addressed a focused research question and used a sample representative of this
study question, their reported sampling methods could potentially introduce bias and only one of the
studies47 fully accounted for confounding factors through statistical analysis. None of the papers reported
that their sample size was based on pre-study considerations while only two papers used survey questions
that were considered valid and reliable. The summary of methodological quality for KQ2 are reported in
Table 5; detailed study quality assessments are reported in Appendix 7.
Table 5. Summary of methodological qualitya – KQ2 (outcome valuation)
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Butters, 199048
Kazemier, 201550
Lupattelli, 2014

Sanz, 2000

Can the results be applied to your organization?

Could there be confounding factors that haven’t been
accounted for?

Are confidence intervals given for the main results?

Was the statistical significance assessed?

Are the measurements (questionnaires) likely to be valid
and reliable?

Was a satisfactory response rate achieved?

Was the sample size based on pre-study considerations of
statistical power?

Was the sample of subjects representative of the
population to which the findings will be referred?

Could the way the sample was obtained introduce bias?

Is the method of selection of the subjects clearly
described?

1

1

2

1

2

1

2

1

3

1

1

2

2

1

3

1

2

2

2

3

3

2

3

1

1

1

1

1

2

2

2

1

1

3

1

1

1

1

1

1

2

2

2

1

3

1

1

1

1

1

1

1

2

2

2

1

3

2

1

1

1

3

2

1

2

2

2

1

3

1

1

1

1

3

2

1

2

2

1

1

3

1

1

1

1

1

1

1

2

2

1

1

3

1

1

51

49

Sharma, 2006
Twigg, 2016
a

1

47

Mashayekhi, 200954
Nordeng, 2010

Is the research method (study design) appropriate for
answering the research question?

Did the study address a clearly focused question / issue?

First
Author,
Year

53

52

32

Assessed using a tool developed by the Center for Evidence-based Management for cross-sectional studies (surveys)
1=Yes, 2=Can’t Tell, 3=No

KQ2a. How do women weigh the benefits and harms of screening and treatment for asymptomatic
bacteriuria in pregnancy?
No study directly examined how women weigh the benefits and harms of screening and treatment for
asymptomatic bacteriuria.
KQ2b. How do women’s valuation of benefits and harms of screening and treatment inform their
decisions to undergo screening?
No studies were identified that examined women’s valuation of benefits and harms of screening and
treatment to inform their decisions to undergo screening.
The included studies herein reported on women’s opinions of antibiotic use and their perception of
teratogenic risk related to antibiotics or medication for UTIs.
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Opinions on Antibiotic Use During Pregnancy
A questionnaire among recently postpartum women (n=514) in Scotland reported that 49% of participants
said they would take a doctor-prescribed antibiotic during pregnancy while 48% said they would not; 3%
did not respond to the question.48 In contrast, a study of 395 pregnant women in North India found that
6.2% believed antibiotics should be used in pregnancy while 46.9% felt they should not be used; 46.9%
did not provide a response.53 The cohort study of screening with embedded treatment trial50 reported over
61% (n=255) of women who screened positive for ASB opted out of participation in the trial because they
did not want to receive antibiotics during pregnancy for an asymptomatic condition.
Perception of Teratogenic Risk
One study addressed the risk perception relating to medication treatment for pregnant women with UTIs.
In a web-based study in the United Kingdom (UK) (n=1120), Twigg et al52 reported that women who
were taking medication for a UTI perceived the risk of overuse and harm of medication to be lower and
the benefits to be higher than women who were not taking medication (Overuse [mean(SD)]: 11.5 (2.8)
vs. 12.6 (2.7), p=0.006; Harm [mean(SD)]: 9.3 (2.7) vs. 10.4 (2.9), p=0.014; Benefit [mean(SD)]: 16.3
(2.2) vs. 14.9 (2.3), p<0.001). Nordeng et al51 also reported a significant difference in mean risk
perception scores for penicillin use during pregnancy between those using the drug and those who were
not (n=1793; 3.0 vs. 4.3, p<0.001, on a scale of 0 to 10).
Throughout the included studies there were inconsistencies in opinions of the teratogenic risk perception
of antibiotics. An internet study of 4,999 pregnant women across 18 countries reported that 96.2% of
participants felt penicillin antibiotics posed a teratogenic risk,47 whereas an Iranian study (n=400)
reported that up to 1.3% of pregnant women felt antibiotics, including penicillin, ampicillin, amoxicillin,
metronidazole and cephalosporin, were unsafe for the mother, while 31.3% to 36.8% felt these antibiotics
were unsafe for the fetus and 4.5% to 10.0% felt these antibiotics were unsafe for both.54
One study using a visual analogue scale also revealed differences in perception of teratogenic risk of
some antibiotics between pregnant and non-pregnant women. The authors reported that pregnant women
(n=81) have a significantly lower perception of the risk of malformations than non-pregnant women
(n=63) for erythromycin (38.7% vs. 55.6%, p<0.001) while there was no significant difference in their
risk perception of amoxicillin (40.4% vs. 49.3%, p>0.05).49
Key Question 3. What is the cost-effectiveness of screening for asymptomatic bacteriuria in
pregnancy?
Evidence on screening effectiveness (KQs 1a and 1b) was very low quality, therefore we did not review
studies on cost-effectiveness of screening programs which would have relied on similar evidence.
Key Question 4. What are the benefits and harms of antibiotic treatment compared with placebo or
no treatment for asymptomatic bacteriuria in pregnancy?
The total number of records identified from the search for systematic reviews was 112. After screening of
titles and abstracts, 97 were excluded. Of the 15 reviews that underwent full text screening, 14 were
excluded resulting in one review for inclusion. Contact with the information specialist of the Cochrane
Pregnancy and Childbirth Group’s Trials Register confirmed the identification of only one study
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(Kazemier et al50) from their ongoing search updates (to October 2017) relevant for this KQ. The
systematic review search results and study flow and selection are presented in Figure 4.

Figure 4. PRISMA flow diagram of study selection for KQ4 (treatment effectiveness)
Total systematic reviews identified
from literature search,
after duplicates removed
N = 112

Total studies identified from search
update, provided by the Cochrane
Pregnancy and Childbirth Group Trials
Register
N=1

Total eligible records
SRs = 112
Studies = 1

Title and abstract screening
SRs = 112
Studies = 1

Full text screening
SRs = 15
Studies = 1

Total records included
SR = 1
Studies = 1

Total SRs excluded: N=97
Total studies excluded: N=0

Total SRs excluded: N=14
Population: n=3
Intervention: n=5
Comparator: n=1
Study design: n=5

Total studies excluded: N=0

Total studies excluded: N=0
Total studies included in the review
N = 15
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A summary of the study characteristics for KQ4 is reported in Appendix 2; detailed study information is
provided in Appendix 5.
Fifteen studies50, 55-68 (2,869 women) were included that examined treatment effectiveness for bacteriuria.
Most of the included studies were published in the 1960s, and one recent (2015) study50 was included
from the search update. One study56 included in the Cochrane systematic review4 only reported on the
outcome of persistent bacteriuria and therefore was excluded from analysis and the overall body of
evidence relevant to the current review’s outcomes of interest.
The majority of studies were RCTs, with four controlled clinical trials (CCTs) included.57, 60, 61, 68 Five
studies were conducted in the US,56, 57, 60, 61, 64 three studies were conducted in the UK55, 63, 67 and one in
Ireland,58 three studies were conducted in Australia,62, 59, 68 and one study conducted each in Denmark,65
Jamaica,65 and the Netherlands.50 Seven studies50, 55-57, 60, 61, 67 were not industry-funded, two studies66, 68
were industry-funded, four studies59, 62, 63, 65 were both industry and non-industry funded, and two
studies58, 64 did not report on funding. All pregnant women were enrolled from hospital-based clinics.
The studies varied in reporting of population characteristics. Only four studies50, 56, 64, 67 (three used in our
analysis) specified inclusion criteria for only asymptomatic women. One study62 included more than 50%
(n=117) of patients with radiological renal abnormalities, one study57 reported previous UTI in its
population (36% [n=133] of women in the treatment group and 40% [n=148] in the placebo group), one
study63 reported 23% (of 265 women) with a past history of renal-tract disease, and one study65 included
18% (9 out of 50) of women with renal abnormalities. One study50 reported exclusion of women with
urogenital anomalies from the study and one study61 excluded women with chronic renal insufficiency.
Two studies55, 66 reported no differences between groups for socioeconomic status. No study reported
whether women were enrolled in an urban or rural setting.
The studies varied in reporting of screening characteristics. Most (n=9) studies50, 55, 57, 58, 61-63, 67, 68 enrolled
women at their first prenatal visit, with one study59 enrolling women at the second antenatal visit. Five
studies55, 56, 58, 60, 64 followed women until delivery or the postpartum period for outcomes. One study67
followed women until 10 days post-delivery. Four studies50, 59, 66, 68 followed women until 6 weeks postdelivery. One study61 followed women until the post-delivery period but then again 3 to 4 years later. One
study62 followed women until 6 months post-delivery, and one study65 followed women until 9 months
after delivery. Five studies50, 58, 59, 64, 66 required at least one urine sample to detect bacteriuria, with seven
studies55, 60, 62, 63, 65, 67, 68 requiring confirmation with another sample, and three others56, 57, 61 requiring three
total urine samples. The majority of studies used a routine culture to test for bacteriuria, while two
studies50, 59 used a urine dipslide device.
All studies50, 56-68 except one55 treated women with more than 1 dose of antibiotics. Five studies50, 58, 64, 66, 67
provided up to one week of antibiotics, one study65 treated women for at least three weeks, one study63
treated women for at least 30 days, and six studies56, 59-62, 68 treated women for bacteriuria up to delivery.
Most (n=7) studies50, 57, 58, 60, 63, 64, 67 tested for persistent bacteriuria during pregnancy (with re-treatment as
warranted); only one study59 tested for persistent bacteriuria after delivery and three studies61, 62, 65 tested
for cure during pregnancy and after delivery. The control arm in ten studies50, 55-57, 60-63, 65, 66 was provided
with a placebo; two studies58, 59 did not provide antibiotics to participants in the control group. Although
we would anticipate that studies would treat (initially asymptomatic) women in the control group upon
development of symptoms, only three studies64, 67, 68 reported this.
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The outcome reported by the most number of studies (n=1250, 55, 57-65, 67) was pyelonephritis. Most
studies50, 55, 57, 59, 61-63, 67 used a combination of two or more of the following symptoms to determine
development of pyelonephritis: fever (≥100◦F or ≥38◦C) or pyrexia, nausea, chills or rigours, vomiting,
dysuria, frequency of urination, burning during urination, costovertebral tenderness, flank pain, and loin
pain and/or tenderness. Three studies58, 60, 65 did not define criteria for pyelonephritis, and one study64 used
“acute symptoms of cystopyelitis”.
Perinatal mortality was variably defined among the studies50, 57, 61-63, 68 that reported this outcome. Two
studies used gestation to define perinatal mortality: >20 weeks61 and >28 weeks.62 One study50 defined
perinatal death as stillbirth, death during labor or death within 28 days of life. One study63 did not define
“perinatal mortality”. Two studies57, 68 combined stillbirths with “neonatal death” or “death prior to
hospital discharge”.
Spontaneous abortion was reported by two studies59, 68 that did not specify gestational age.
Of the four studies that reported on preterm delivery, three studies50, 66, 68 used <37 weeks of gestation as
the criteria, and the study by Furness et al59 used <38 weeks of gestation.
Seven studies50, 55, 57, 61-63, 68 reported low birth weight as ≤2500g or <2500g; Kazemier at al50 used small
for gestational age (SGA) at <10th percentile and <5th percentile, and we combined these data for this
study.
Neonatal sepsis was reported by one study50 as confirmed with culture, and without criteria in another
study.66
For harms (any serious adverse event (AE)), two studies50, 57 reported congenital/abnormalities, one
study63 reported fetal abnormalities and one study59 reported anencephaly. Additionally, Elder et al57
reported no events of hemolytic anemia for infants (“erythroblastosis fetalis”) in either group.
No study reported on maternal mortality, maternal sepsis, or maternal harms (serious AE).
Overall, most of the studies that reported on at least one of the outcomes of interest were assessed as
having high ROB, with three studies62, 63, 66 assessed as having unclear ROB, and only one study50
assessed at low ROB. The main issues were due to poor reporting of research methods and characteristics
of the study population. Groups of studies contributing to each outcome had at least one study with high
overall risk. Many studies55, 57, 59, 62-67 reported their methodological design as “random” without adequate
details, with only one study50 using a computer-generated random assignment of participants. Many (n=9)
studies55, 56, 58, 59, 63-67 did not adequately describe concealment of allocation, with four studies57, 60, 61, 68
describing allocation by alternation. The Netherlands study50 used central allocation to support a
judgment of low ROB for this domain. Five studies50, 55, 56, 61, 62 that reported double-blinding were
assessed at low ROB for this domain; the remaining ten studies57-60, 63-68 were assessed as unclear ROB for
blinding of participants and personnel due to lack of reporting within the context of objective outcomes.
Four studies50, 55, 56, 62 mentioned blinding of assessors or “double-blind” conditions to support a judgment
of low ROB, whereas eleven studies57-61, 63-68 assessed as unclear ROB did not report blinding of outcome
assessors within the context of subjective outcomes. Two studies were assessed at high ROB for
incomplete reporting as there were inconsistent data for low birth weight between groups and missing
data on pyelonephritis in the treatment group for one study,55 and no details on dropouts (20 out of 226
women) as well as 17% loss to follow-up for low birth weight and gestational age at delivery in the other
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study.59 Five studies57, 58, 61, 62, 67 did not provide details on loss to follow-up for pyelonephritis and/or
neonatal outcomes; these were assessed at unclear ROB. The majority (n=8) of studies50, 56, 60, 63-66, 68
reported on details of dropouts, if any. Six studies55, 56, 58, 64, 65, 67 were assessed at high ROB for selective
reporting due to lack of reporting on pyelonephritis and/or neonatal outcomes. Eight studies57, 59-63, 66, 68
were assessed as having unclear ROB due to lack of protocol and ability to assess selective reporting. As
no other bias was identified, all the studies were assessed at low ROB for “other sources of bias”.
For the summary of ROB assessments for KQ4, see Table 6; detailed study quality assessments are
reported in Appendix 8.
Table 6. Summary of methodological qualitya - KQ4 (treatment effectiveness)

Other Bias*

Overall
Risk of
Bias**
Selective Reporting

Incomplete Reporting

Blinding of Outcome
Assessors

Blinding of Participants
and Personnel

Allocation Concealment

Sequence Generation

Study

Brumfitt 197555
Elder 196656
Elder 197157
Foley 198758
Furness 197559
Gold 196660
Kass 196061
Kazemier 201550
Kincaid-Smith 196562
Little 196663
Mulla 196064
Pathak 196965
Thomsen 198766
Williams 196967
Wren 196968
a
Assessed using the Cochrane Risk of Bias34 tool
*Assessed as: Low risk of bias if no other sources of bias are identified, High risk of bias if other sources of bias detected such
as: participant characteristics (baseline imbalances), study design characteristics (crossover, cluster-randomized, or blocked
randomization in trials without blinding); Unclear risk of bias assessment not applicable for this domain.
**Assessed as: Low if all domains are assessed as low, Unclear if at least one domain is assessed as unclear and no domains are
assessed as high, or High if at least one domain is assessed as high.
Legend:
Low risk
Unclear risk
High risk

KQ4. What are the benefits and harms of antibiotic treatment compared with placebo or no treatment
for asymptomatic bacteriuria in pregnancy?
Results are summarized below by outcome. See Evidence Set 3 for GRADE EP and SOF tables and forest
plots. We conducted subgroup analyses to explore possible reasons for heterogeneity among studies,
whenever sufficient number of studies (e.g., 2 per subgroup if categorical) reported on the a priori
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subgroups for population and screening characteristics. Sensitivity analyses were also carried out for ROB
and study design. Only those subgroup findings that were sufficiently credible, as per criteria outlined in
method, in explaining inconsistencies between studies are reported here; results for all other subgroup
analyses can be obtained by contacting the review authors.
Pyelonephritis
A total of 12 studies50, 55, 57-65, 67 (2,017 women) with the majority at high ROB examined the effects of
antibiotic treatment and found a significant difference in development of pyelonephritis (RR 0.24; 95%
CI 0.13, 0.41; I2=60%; ARR 17.6%; NNT 6, 95% CI 5, 7). Three of the trials clearly stated that only
women without symptoms at baseline were included (other trials may have included some symptomatic
women); sensitivity analysis by removing the nine trials did not affect the results (3 trials, RR 0.22; 95%
CI 0.10, 0.49; I2=0%). Sensitivity analysis for ROB (removing those studies with overall high risk) and
study design (CCTs removed) did not change the results: removal of nine trials did not affect results (1
trials, RR 0.37; 95% CI 0.02, 8.93), and removal of three CCTs did not affect overall results (9 RCTs, RR
0.28; 95% CI 0.16, 0.51; I2=60%). The quality of this body of evidence was rated as low due to concerns
with ROB and indirectness (i.e., majority of studies did not report including exclusively asymptomatic
women and some included some high-risk women). We have some certainty that treatment will reduce
risk for pyelonephritis but are uncertain about the magnitude of the effect.
3.1 Pyelonephritis (overall)

Subgroup analyses considered to have some credibility examined the number of urine samples (e.g. use of
confirmatory culture), testing for persistent bacteriuria, and length of follow-up (ES Forest Plots 3.1.13.1.3).
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3.1.1 Pyelonephritis subgroup: number of urine samples at each screening visit*

*The additional culture(s) was used to confirm levels of bacteriuria.

3.1.2 Pyelonephritis subgroup: timing of testing for persistent bacteriuria
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3.1.3 Pyelonephritis subgroup: duration of follow-up

Subgroup analysis for the number of urine samples—studies using one or more additional cultures to
confirm ASB compared with just one culture—appeared to explain the heterogeneity among all studies
combined (I2=60%) for the outcome of pyelonephritis (RR 0.19, 95% CI 0.11, 0.31; I2=31% versus RR
0.50, 95% CI 0.19, 1.35; I2=41%). The test for subgroup differences did not meet our criteria for
statistical significance (p=0.08), but the heterogeneity in each subgroup was reduced and visual inspection
of the forest plots suggests there may be an important difference in effect. There was a statistically
significant subgroup difference (p=0.001) when testing for persistent bacteriuria was done during
pregnancy and after delivery (RR 0.11, 95% CI 0.05, 0.25; I2=0%) compared with testing during
pregnancy (RR 0.26, 95% CI 0.15, 0.45; I2=30%) or with testing only after delivery (RR 0.65, 95% CI
0.37, 1.14). The test for subgroup differences for duration of follow-up was statistically significant
(p=0.04) between studies that followed women beyond six weeks after delivery (RR 0.11, 95% CI 0.05,
0.25; I2=0%) compared with those that only followed women until delivery or six weeks post-delivery
(RR 0.31, 95% CI 0.18, 0.54; I2=53%).
A funnel plot (Figure 5) was performed to visually assess small-study bias, and appeared symmetrical.
The Egger’s test was conducted and the result approached significance, but was inconclusive (p=0.065).
The twelve studies with small sample sizes limit the ability to detect or exclude the possibility of smallstudy bias.
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Figure 5. Funnel Plot Asymmetry Test for outcome of pyelonephritis for KQ4 (treatment)

Perinatal mortality
A total of six studies (1,104 women) examined the outcome of perinatal mortality; one study50 was at low
ROB, three studies57, 61, 68 were at high ROB, and two studies62, 63 were at unclear ROB. There was no
significant difference for antibiotics compared with no treatment on perinatal mortality (RR 0.96, 95% CI
0.27, 3.39; I2=56%). This body of evidence was rated as very low due to downgrading for ROB,
indirectness, and imprecision.
3.2 Perinatal mortality

ASB Final Report - Page 36 of 88

Spontaneous abortion
Two studies59, 68 (379 women) with high ROB reported on spontaneous abortion and found no significant
difference between groups (RR 0.60, 95% CI 0.11, 3.10; I2=17%). This body of evidence was
downgraded for ROB, indirectness, and imprecision for an overall quality of very low.
3.3 Spontaneous abortion

Neonatal sepsis
Two studies50, 66 (154 women) with low ROB reported on neonatal sepsis and there was no statistically
significant difference found between groups. Meta-analysis was not conducted due to there being no
events in the study by Thomsen. This body of evidence was downgraded for indirectness, and imprecision
for an overall quality of very low.
3.4 Neonatal sepsis

Preterm delivery
Two studies50, 66 with low risk of bias and two studies59, 68 with high ROB with a combined total of 533
women found no significant difference between antibiotics and no treatment on preterm delivery (RR
0.57, 95% CI 0.21, 1.56; I2=70%). This body of evidence was rated as very low due to downgrading for
ROB, inconsistency, and indirectness.
3.5 Preterm delivery
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Low birth weight
A total of seven studies (1,522 women) with two studies50, 63 at low ROB, three55, 57, 61 at high ROB and
one62 at unclear ROB examined the effect of treatment on low birth weight. There was a statistically
significant difference favoring antibiotic treatment (RR 0.63; 95% CI 0.45, 0.90; I2=20%; ARR 4.4%;
NNT 23, 95% CI 15, 85). This body of evidence was rated as low quality due to downgrading for ROB
and indirectness. The Optimal Information Size did not quite meet our criteria but we did not have serious
concerns to warrant downgrading for this domain.
3.6 Low birthweight

Neonatal serious harm: fetal abnormalities
Four studies (821 women) with low ROB in two50, 63 and high ROB in two57, 59 examined the effect of
antibiotic treatment on fetal abnormalities (harm). There was no statistically significant difference
between groups (RR 0.49, 95% CI 0.17, 1.43; I2=0%). This body of evidence was rated as very low due to
downgrading for ROB, indirectness, and imprecision.
3.7 Neonatal serious harm: fetal abnormalities

Neonatal serious harm: hemolytic anemia
One study57 (265 women) with high ROB reported no cases of hemolytic anemia (harm) in infants for the
intervention and control groups; this body of evidence was downgraded for ROB, inconsistency,
indirectness, and imprecision for an overall quality of very low.
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Chapter 4. Discussion, Applicability and Conclusion
Overview of Findings
KQ1a. What are the benefits and harms of screening compared with no screening for asymptomatic
bacteriuria in pregnancy? Are there subgroup differences for patient characteristics (e.g.,
socioeconomic status [SES])?
Three observational studies of unclear risk of bias (ROB) examined the effectiveness of screening with
urine culture compared with no screening for asymptomatic bacteriuria (ASB). Timing, collection
methods, and treatment protocols differed between studies. None of the studies reported on several of our
critical benefit outcomes (maternal mortality, maternal sepsis, neonatal sepsis, and serious maternal
harms) or the important benefit of low birthweight. A significant difference was found for pyelonephritis,
from three studies (RR 0.28, 95% CI 0.15, 0.54; I2=0%, ARR 1.3%; NNT 77, 95% CI 65, 121). No
significant differences were found for the remaining critical benefit outcomes (spontaneous abortion,
perinatal mortality, preterm delivery). Only one study reported on serious neonatal harms (fetal
abnormalities) and found no differences (although the number of events and overall sample were small).
The quality of evidence was very low for all outcomes. Based on the available evidence we are very
uncertain about the effects of screening compared with no screening on these outcomes.
KQ1b. What are the benefits and harms of screening programs with different screening methods or
algorithms for asymptomatic bacteriuria in pregnancy?
One observational study of low ROB compared frequent screening (using chemical reagent strip, lab
urinalysis and urine culture for all visits) with one-time screening (using chemical reagent strip, lab
urinalysis and urine culture on first visit) and found a significant difference in preterm delivery but no
difference in pyelonephritis; no other outcomes were reported. The study found more preterm deliveries
among the group with frequent screening (RR 1.57, 95% CI 1.11, 2.23), a finding for which the authors
did not comment on or suggest an explanation. The quality of evidence was very low; therefore, we are
very uncertain about the effects of frequent screening compared with one-time screening for these
outcomes. The study did not report harms related to the different approaches to screening.
KQ2. How do women weigh the benefits and harms of screening and treatment of asymptomatic
bacteriuria in pregnancy? How do women’s valuation of benefits and harms of screening and
treatment inform their decisions to undergo screening?
The evidence for women’s outcome valuation was very limited as no studies directly addressed our KQs
of weighing benefits versus harms and how this might affect decisions to undergo screening and
treatment. Six cross-sectional studies and cross-sectional findings from women being recruited for a
treatment trial provided indirect evidence of women’s valuation of benefits and harms of screening and/or
treatment of ASB; the findings only reflect valuation on harms, not the balance of benefits and harms, and
are not specific to the context of ASB. These studies demonstrated varied opinions on antibiotic use
during pregnancy, with nearly half of participants from two studies (47-48%) expressing that antibiotics
should not be used during pregnancy. The cross-sectional analysis of patients recruited for a randomised
controlled trial (RCT) of treatment for ASB found similar results, with 61% of 255 women with ASB not
wanting to be treated for an asymptomatic condition. There was some evidence suggesting that women
thought penicillin posed a teratogenic risk and that antibiotics were unsafe during pregnancy particularly
for the fetus; these risks may be perceived as greater by women who are pregnant. How these attitudes
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may inform the women’s decisions on whether or not to screen for ASB was not reported, nor were
details presented on accuracy or understanding of information regarding potential risks and benefits.
KQ4. What are the benefits and harms of antibiotic treatment compared with placebo or no
treatment for asymptomatic bacteriuria in pregnancy?
Fifteen RCTs and controlled clinical trials (CCTs) compared antibiotics with placebo or no treatment for
bacteriuria in pregnancy; the majority were assessed as high ROB. No study reported on maternal
mortality, maternal sepsis or serious maternal harms. The most frequently reported critical benefit
outcome (by 12 studies) was pyelonephritis and overall a significant difference was found showing a
large relative reduction (RR 0.24, 95% CI 0.13, 0.41; I2=60%; ARR 17.6%; NNT 6, 95% CI 5, 7).
However, the quality of evidence for this outcome was low because of ROB and indirectness for concerns
on applicability to asymptomatic and not-at-high risk populations; we have some certainty that treatment
will reduce risk for pyelonephritis but are uncertain about the magnitude of the effect. A significant
difference was also found for low birth weight (important benefit outcome) based on seven RCTs with a
relative risk of 0.63 (95% CI 0.45, 0.90; I2=20%; ARR 4.4%; NNT 23, 95% CI 15, 85). The quality of
evidence for this outcome was also low for the same reasons as pyelonephritis. No significant differences
were found between treatment and placebo/no treatment for spontaneous abortion, perinatal mortality,
neonatal sepsis, preterm delivery, harms (fetal abnormalities and hemolytic anemia), and the quality of
evidence for these outcomes was very low.
Subgroup analyses for pyelonephritis suggested variation in treatment effects based on several factors
including number of urine samples used to confirm ASB, testing for persistent bacteriuria, and length of
follow-up. The treatment effect appeared to be larger for studies where women were tested at least twice
to confirm bacteriuria and initiate treatment, compared with those only testing women with one sample
(and finding no significant difference for this outcome). These findings appear to reflect a reduced
accuracy for one versus two-sample screening, whereby some women in these studies of one sample
would be false positives and thus not having as much potential to gain from treatment (i.e., unnecessarily
treated). Studies where women were tested for persistent bacteriuria (test of cure) during pregnancy or
during pregnancy and post-delivery showed a larger treatment effect than those testing only post-delivery
(although the latter group was represented by only one study). Finally, length of follow-up (>6 weeks
post-delivery vs. ≤6 weeks) showed a greater treatment effect among those followed for more than 6
weeks, although both subgroups benefited from treatment. Relatively higher effects from studies with
follow up >6 weeks post-delivery may indicate that some cases of pyelonephritis only occurred in this
period rather than during pregnancy. These findings should be considered exploratory as they are based
on between-study rather than within-study comparisons (i.e., non-randomized comparisons). Moreover,
some of the subgroups contained few studies.
Comparison with other reviews
Similar to our findings, a recent systematic review by Angelescu et al69 that examined benefits and harms
of screening for ASB in pregnancy found no trials on screening effectiveness. The review authors
included four RCTs focused on treatment of ASB: the recent study from the Netherlands50 and three
others (Elder et al56, Mulla64, and Williams et al67). These authors chose to limit their inclusion to studies
reporting exclusively on treatment in asymptomatic women. We included studies that likely included
some women with symptoms. In addition to other intervention characteristics (e.g., treatment regimen and
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adjunct treatments) and outcomes (e.g., lower urinary tract infection (UTI), infant morbidity, very low
birth weight <1500g) that were not included in our review, Angelescu et al69 also examined population
(diabetes, history of UTI, sociodemographic data) and screening (e.g., urine collection method, diagnostic
procedures and cutoffs) characteristics, and similar outcomes (pyelonephritis, perinatal mortality, early
preterm birth <32 weeks of gestation, adverse events) to ours. These review authors concluded that there
was no reliable evidence on the benefits and harms of screening to support routine screening for ASB
using urine culture in pregnant women.69
Applicability
KQ1 (screening vs. no screening): Some of the included studies may not represent a general population
of women who are asymptomatic for bacteriuria. Most studies did not provide descriptive information
about their populations’ risk factors. For KQ1b (frequent vs. one-time screening), the included study
setting was a hospital-based midwifery practice providing care to predominantly underserved and
Hispanic women (72%) and the population had a relatively high rate of gestational diabetes (4 to 9%). All
of the studies included in KQ1a and b used a urine culture to screen for bacteriuria.
KQ2 (outcome valuation): No study directly addressed how women weighed the benefits and harms of
screening and treatment for ASB. Some information was available on women’s perspectives regarding
antibiotic treatment during pregnancy. None of the studies focused on Canadian women. Most studies
involved internet surveys to pregnant, antepartum and/or postnatal women.
KQ4 (treatment vs. no treatment): All studies enrolled women from hospital-based clinics, and most
enrolled women at their first prenatal visit. Only four studies reported exclusive inclusion of
asymptomatic women, and at least four studies included a significant proportion of women that would be
considered high-risk for ASB and its sequelae. As women needed to be positive for bacteriuria to be
eligible for treatment, this population is not representative of women who undergo screening. Most
studies were published in the 1960s; there was only one published post-1990, which was conducted in
The Netherlands and published in 2015. The majority of studies used a urine culture to screen for
bacteriuria with most using two or more samples, to allow for confirmation of bacteriuria to warrant
treatment. Further, the majority tested for persistent bacteriuria during pregnancy and followed women to
delivery or six weeks after delivery for outcomes.
Limitations
Methodological limitations were common and heterogeneous across studies. Controlled clinical trials
included in the evidence base for treatment may not have allocated participants in an unbiased manner
that ensures comparability between groups. Observational study designs do not systematically allocate
participants and are therefore at risk of including unknown confounders that may influence outcomes;
ratings of low or unclear methodological quality for these studies does not imply that they have
comparable validity to RCTs with similar ratings. It is unclear whether poor reporting by many studies is
an indicator of true methodological flaws, age of publications, or other potential reasons. Methodological
standards for trials have changed over time as empirical evidence becomes available about design features
introducing bias; the RCTs examined may have been considered as high quality when conducted although
to today’s standards this may not be true. The reporting in the observational screening studies did not
demonstrate comparability at baseline or determine whether patients were symptomatic or had
pyelonephritis when presenting to the study. Moreover, there were concerns with outcome reporting bias
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as some pregnancy and neonatal outcomes (i.e., perinatal mortality, spontaneous abortion, neonatal sepsis,
preterm delivery, low birth weight, and harms) were not reported among studies despite their relevance
and high importance to clinicians and patients. While most studies used a urine culture to detect
asymptomatic bacteriuria, criteria for defining a positive test were not always clear or reported. One study
only included women positive for group B streptococcus with a lower range criterion for bacteriuria
warranting treatment (with many considered contaminated specimens, rather than ASB); it is unclear if
these women differ from women positive for other organisms. It is unclear whether the variations in
definitions of outcomes have any effect on detection and reporting of outcomes. Early stopping due to
low incidence of primary outcomes in the Kazemier study50 may have biased effects of treatment. The
small sample sizes among individual studies and pooled analyses limit the precision of effect size
estimates.
Examining evidence on treatment for ASB as linked evidence for benefits and harms of screening
programs has limitations. There is a likelihood that the absolute effects from treating bacteriuric women
overestimate the effects for the screening population of all pregnant women where an estimated 2-10%
will have asymptomatic bacteriuria.1 Only three studies contributing to the meta-analyses reported study
patients as exclusively asymptomatic pregnant women, while the remaining studies did not specify this
criterion; a concern is that among women who are treated, effect of benefit may be larger among
symptomatic women compared with women who are asymptomatic for bacteriuria.
The mechanisms of pyelonephritis progressing to adverse maternal and neonatal outcomes are unclear.
Multiple factors may influence outcomes; for example, preterm birth may be confounded especially in the
older studies by issues such as access to contraception and family planning, treatment of other
asymptomatic infections such as chlamydia and bacterial vaginosis, and detection and management of
pregnancy complications/conditions. With limited reporting of baseline characteristics among studies, it is
difficult to make direct associations between specific risk factors and subsequent outcomes.
Screening and treatment practices have evolved since the 1960s when most of the studies began
publishing on asymptomatic bacteriuria. Current obstetric practices have, for example, better recognition
of risk factors for urinary tract infections and other pregnancy complications, prompt treatment of
symptoms, and a broader range of antibiotic options. These factors would suggest a lower control group
(baseline) event rate and therefore less absolute benefit in current practice.
As we did not include studies published in languages other than English and French, it is unknown
whether we are missing studies that may provide information on screening and treatment of ASB. There
is some evidence showing that meta-analyses from systematic reviews in conventional medicine using
language restrictions do not appear to be biased.24, 25
Future Research
Although the anticipation of a large relative risk reduction for pyelonephritis appears to limit the clinical
equipoise necessary to conduct RCTs on screening for ASB, we think there may be sufficient rationale to
consider such trials based on: (1) very low quality evidence from screening studies and an appreciation of
the linked nature of treatment evidence, particularly considering there are concerns about the
methodological quality and the applicability of these old trials to current practice, and (2) some evidence
suggesting that the incidence of pyelonephritis in untreated ASB (e.g., 2.5% in recent screening cohort
study50) may be substantially lower than that reported in historical literature and most of the available
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treatment trials (median control group incidence of 23%), such that the absolute number of women who
actually benefit from screening may be relatively low. Should such RCTs, or some other design valid for
evaluating screening programs, be conducted we strongly encourage investigators to capture data
accurately on harms and suitable for conducting a cost-effectiveness analysis, in clearly defined
populations and using modern definitions for outcomes. Screening for ASB is not currently performed in
all settings,50 indicating that clinical equipoise exists for enough clinicians to make these trials feasible
and informative.
Prior to embarking on designing a trial for screening, but useful in any case, better information is needed
to determine whether or not there are important moderating factors for ASB screening, as we attempted to
examine in KQ1b. Our subgroup analyses examining moderators of effect, for example based on studies
using one urine culture versus at least one additional confirmatory culture, had some credibility but were
limited because of the need to rely on between-study effects. Studies directly examining this, and other
factors such as different thresholds for treatment when particular organisms are detected, could provide
high-quality data and be informative for how to maximize benefit. Enhanced culture protocols (e.g.
expanded spectrum) for detecting the most clinically relevant uropathogens are emerging,12, 13 and if found
to consistently provide better detection of these microorganisms than standard urine culture, studies
comparing screening programs differing by these methods are encouraged to determine if they also
predict how well treatment reduces the risk for pyelonephritis and other pregnancy complications in
women without symptoms.
More evidence or information about how women, especially those living in Canada, weigh the benefits
and harms of screening (including treatment when screened positive) for ASB in pregnancy would be
valuable. Understanding the difficulties in providing patients with results on benefits and harms in easily
understood formats (particularly in absolute numbers), and because of low-quality evidence to support
such information, it is hard to know how well some forms of additional research (e.g., population
surveys) could answer this question. It may be useful to use deliberative processes or focus group
research, to facilitate understanding and in-depth considerations on this question. Regardless of whether
this information influences recommendations to screen or not for ASB on a population level, this
information may be informative to determine whether it is critical to better engage patients in decisionmaking on their care.
Conclusions
This systematic review examined three sets of evidence to inform recommendations on screening for ASB
in pregnancy. Using the GRADE approach, we determined the evidence to be very low quality for most
outcomes from observational studies comparing screening programs using urine culture with no
screening; as such, we have no or very little certainty in the effect estimates for these outcomes.
Moreover, several outcomes were not reported. Similar interpretations are made about the evidence from
one study comparing frequent screening with one-time screening with culture. No direct evidence was
found on how women weigh the benefits and harms of screening and/or treatment for ASB and how this
might affect their decisions to undergo screening. Antibiotic treatment for women having significant
bacteriuria may reduce the incidence of pyelonephritis in these women and the number of their babies
born at low birth weight. We are uncertain if the magnitudes of the effect estimates from treatment are
true. Very low quality evidence from these trials did not allow us to have any certainty in effects on other
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maternal and neonatal benefits and for fetal abnormalities and hemolytic anemia; no evidence was found
for other serious harms.
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Evidence Sets 1 - 3
Evidence Set 1. Table 1.1 GRADE Summary of Findings – KQ1a: Benefits and harms of screening compared to no
screening
Screening compared to no screening for asymptomatic bacteriuria in pregnant women
Patient or population: asymptomatic bacteriuria in pregnant women
Setting: Any primary or clinical care setting providing care to pregnant women
Intervention: screening
Comparison: no screening
Outcomes

Maternal mortality

Maternal sepsis

Pyelonephritis

Anticipated absolute effects*
(95% CI)

Spontaneous
abortion

Neonatal sepsis

Preterm delivery

№ of
participants
(studies)

Quality of the
evidence
(GRADE)

Comments

Risk with no
screening

Risk with
screening

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on maternal
mortality.

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on maternal
sepsis.

RR 0.28
(0.15 to 0.54)

5659
(3
observational
studies43, 44, 45)

⨁◯◯◯
VERY LOW 1, a

We are very uncertain about the
effects of screening on
pyelonephritis.

RR 1.21
724
(0.01 to 102.93) (2
observational
studies43, 45)

⨁◯◯◯
VERY LOW 1, b

We are very uncertain about the
effects of screening on perinatal
mortality.

Median

18 per 1,000

Perinatal mortality

Relative effect
(95% CI)

13 fewer per
1,000
(from 8 fewer to
16 fewer)

Median

19 per 1,000

4 more per
1,000
(from 19 fewer
to 1,000 more)

55 per 1,000

2 fewer per
1,000
(from 32 fewer
to 70 more)

RR 0.96
(0.41 to 2.27)

370
(1
observational
study43)

⨁◯◯◯
VERY LOW 1, c

We are very uncertain about the
effects of screening on spontaneous
abortion.

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on neonatal
sepsis.

RR 8.70

722

⨁◯◯◯

We are very uncertain about the

Median
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Screening compared to no screening for asymptomatic bacteriuria in pregnant women
Patient or population: asymptomatic bacteriuria in pregnant women
Setting: Any primary or clinical care setting providing care to pregnant women
Intervention: screening
Comparison: no screening
Outcomes

Low birthweight

Maternal serious
harm(s)
Neonatal serious
harm: fetal
abnormalities

Anticipated absolute effects*
(95% CI)

Relative effect
(95% CI)

№ of
participants
(studies)

Quality of the
evidence
(GRADE)

Comments

VERY LOW 1, d

effects of screening on preterm
delivery.

Risk with no
screening

Risk with
screening

13 per 1,000

102 more per (0.32 to 240.07) (2
1,000
observational
studies43, 45)
(from 9 fewer to
1,000 more)

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on low
birthweight.

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on maternal
serious harms.

11 per 1,000

5 more per
RR 1.50
(0.25 to 8.87)
1,000
(from 8 fewer to
85 more)

372
(1
observational
study45)

⨁◯◯◯
VERY LOW 1, e

We are very uncertain about the
effects of screening on fetal
abnormalities.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio
GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

The imprecision domain is assessed using GRADE guidance 42 relevant for systematic reviews as follows: when optimal information size
(OIS) criterion is met, and the 95% confidence interval overlaps no effect, consideration of important benefit or important harm will be
assessed using a relative risk of 1.0 (0.75 to 1.25).
1

Pyelonephritis [a]  Very Low Quality Evidence: Three non-concurrent cohort studies (Gérard 1983, Gratacós 1994, Uncu 2001) reported this
outcome (n=5,659). Quality of evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is
warranted due to serious risk of bias across studies associated with: 1) no demonstration of comparability between screening and no screening
groups, and 2) no adjustment to analyses for risk factors or other patient characteristics. The optimal information size is met (sample size >5600),
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therefore downgrading for imprecision is not warranted. There were no serious concerns to warrant downgrading for inconsistency, indirectness,
or other considerations.
Perinatal mortality [b]  Very Low Quality Evidence: Two non-concurrent cohort studies (n=724; Gérard 1983, Uncu 2001) reported this
outcome. Quality of evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is warranted
due to serious risk of bias across studies associated with: 1) no demonstration of comparability between screening and no screening groups, and 2)
no adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as two studies did not report on perinatal
mortality. Further downgrading is warranted for imprecision due to optimal information size not being met with a small sample size. There were no
serious concerns to warrant downgrading for inconsistency, indirectness or other considerations.
Spontaneous abortion [c]  Very Low Quality Evidence: One non-concurrent cohort study reported this outcome (n=370; Gérard 1983). Quality
of evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is warranted due to serious
risk of bias across studies associated with: 1) no demonstration of comparability between screening and no screening groups, and 2) no adjustment
to analyses for risk factors or other patient characteristics, and suspected reporting bias as two studies did not report on spontaneous abortion. Only
one study provided data on spontaneous abortion, so this warrants downgrading for inconsistency. Further downgrading for imprecision is
warranted due to low event rates (total of 20) without optimal information size. There were no serious concerns to warrant downgrading for
indirectness or other considerations.
Preterm delivery [d]  Very Low Quality Evidence: Two non-concurrent cohort studies (n=722; Gérard 1983, Uncu 2001) reported this outcome.
Quality of evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is warranted due to
serious risk of bias across studies associated with: 1) no demonstration of comparability between screening and no screening groups, and 2) no
adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as two studies did not report on preterm delivery.
Further downgrading is warranted for imprecision for inadequate sample size and optimal information size not being met (total of 38 events). There
were no serious concerns to warrant downgrading for inconsistency, indirectness or other considerations.
Neonatal serious harm: fetal abnormalities (harm) [e]  Very Low Quality Evidence: One non-concurrent cohort study reported this outcome
(n=370; Uncu 2001). Quality of evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is
warranted due to serious risk of bias across studies associated with: 1) no demonstration of comparability between screening and no screening
groups, and 2) no adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as three studies did not report
on fetal abnormalities. Only one study provided data on this outcome so this warrants downgrading for inconsistency. Further downgrading for
imprecision is warranted due to the optimal information size not being met for rare events. There were no serious concerns to warrant downgrading
for indirectness or other considerations.
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Evidence Set 1. Table 1.2 GRADE Evidence Profile – KQ1a: Benefits and harms of screening compared to no screening
Question: Screening compared to no screening for asymptomatic bacteriuria in pregnant women
Setting: Any primary or clinical care setting providing care to pregnant women

№ of patients

Quality assessment
№ of
studies

Study design

Risk of
bias

Inconsistency Indirectness Imprecision 1

Other
considerations

screening

no
screening

Effect
Relative
(95% CI)

Quality

Importance

Absolute
(95% CI)

Maternal mortality
0

not
estimable

-

CRITICAL

not
estimable

-

CRITICAL

RR 0.28
(0.15 to
0.54)

13 fewer
⨁◯◯◯ CRITICAL
per 1,000 VERY LOW 1, a
(from 8
fewer to
16 fewer)

Maternal sepsis
0

Pyelonephritis
3

observational
studies43, 44, 45

serious

not serious

not serious

serious

none

10/2008
(0.5%)

1.8%

Perinatal mortality
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№ of patients

Quality assessment
№ of
studies
2

Study design
observational
studies43, 45

Risk of
bias

Inconsistency Indirectness Imprecision 1

Other
considerations

screening

Effect

Quality

no
screening

Relative
(95% CI)

Absolute
(95% CI)

Importance

serious

not serious

not serious

serious

none

6/349
(1.7%)

1.9%

RR 1.21
(0.01 to
102.93)

4 more
⨁◯◯◯ CRITICAL
per 1,000 VERY LOW 1, b
(from 19
fewer to
1,000
more)

serious

serious

not serious

serious

none

9/170
(5.3%)

11/200
(5.5%)

RR 0.96
(0.41 to
2.27)

2 fewer
⨁◯◯◯ CRITICAL
per 1,000 VERY LOW 1, c
(from 32
fewer to
70 more)

not
estimable

-

RR 8.70
(0.32 to
240.07)

102
⨁◯◯◯ CRITICAL
more per VERY LOW 1, d
1,000
(from 9
fewer to
1,000
more)

Spontaneous abortion
1

observational
studies43

Neonatal sepsis
0

CRITICAL

Preterm delivery
2

observational
studies43, 45

serious

not serious

not serious

serious

none

33/347
(9.5%)

1.3%

Low birthweight
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№ of patients

Quality assessment
№ of
studies

Study design

Risk of
bias

Inconsistency Indirectness Imprecision 1

Other
considerations

screening

no
screening

0

Effect
Relative
(95% CI)

Quality

Importance

Absolute
(95% CI)

not
estimable

-

IMPORTANT

not
estimable

-

CRITICAL

RR 1.50
(0.25 to
8.87)

5 more
⨁◯◯◯ CRITICAL
per 1,000 VERY LOW 1, e
(from 8
fewer to
85 more)

Maternal serious harm(s)
0

Neonatal serious harm: fetal abnormalities
1

observational
studies45

serious

serious

not serious

serious

none

3/186
(1.6%)

2/186
(1.1%)

CI: Confidence interval; RR: Risk ratio
The imprecision domain is assessed using GRADE guidance42 relevant for systematic reviews as follows: when optimal information size (OIS) criterion is met, and the 95% confidence
interval overlaps no effect, consideration of important benefit or important harm will be assessed using a relative risk of 1.0 (0.75 to 1.25).
1

Pyelonephritis [a]  Very Low Quality Evidence: Three non-concurrent cohort studies (Gérard 1983, Gratacós 1994, Uncu 2001) reported this outcome (n=5,659). Quality of evidence is
downgraded from high to low due to observational level data. Further downgrading from low to very low is warranted due to serious risk of bias across studies associated with: 1) no demonstration of
comparability between screening and no screening groups, and 2) no adjustment to analyses for risk factors or other patient characteristics. The optimal information size is met (sample size >5600),
therefore downgrading for imprecision is not warranted. There were no serious concerns to warrant downgrading for inconsistency, indirectness, or other considerations.
Perinatal mortality [b]  Very Low Quality Evidence: Two non-concurrent cohort studies (n=724; Gérard 1983, Uncu 2001) reported this outcome. Quality of evidence is downgraded from high to
low due to observational level data. Further downgrading from low to very low is warranted due to serious risk of bias across studies associated with: 1) no demonstration of comparability between
screening and no screening groups, and 2) no adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as two studies did not report on perinatal mortality.
Further downgrading is warranted for imprecision due to optimal information size not being met with a small sample size. There were no serious concerns to warrant downgrading for inconsistency,
indirectness or other considerations.
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Spontaneous abortion [c]  Very Low Quality Evidence: One non-concurrent cohort study reported this outcome (n=370; Gérard 1983). Quality of evidence is downgraded from high to low due
to observational level data. Further downgrading from low to very low is warranted due to serious risk of bias across studies associated with: 1) no demonstration of comparability between screening
and no screening groups, and 2) no adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as two studies did not report on spontaneous abortion. Only
one study provided data on spontaneous abortion, so this warrants downgrading for inconsistency. Further downgrading for imprecision is warranted due to low event rates (total of 20) without
optimal information size. There were no serious concerns to warrant downgrading for indirectness or other considerations.
Preterm delivery [d]  Very Low Quality Evidence: Two non-concurrent cohort studies (n=722; Gérard 1983, Uncu 2001) reported this outcome. Quality of evidence is downgraded from high to
low due to observational level data. Further downgrading from low to very low is warranted due to serious risk of bias across studies associated with: 1) no demonstration of comparability between
screening and no screening groups, and 2) no adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as two studies did not report on preterm delivery.
Further downgrading is warranted for imprecision for inadequate sample size and optimal information size not being met (total of 38 events). There were no serious concerns to warrant downgrading
for inconsistency, indirectness or other considerations.
Neonatal serious harm: fetal abnormalities [e]  Very Low Quality Evidence: One non-concurrent cohort study reported this outcome (n=370; Uncu 2001). Quality of evidence is downgraded
from high to low due to observational level data. Further downgrading from low to very low is warranted due to serious risk of bias across studies associated with: 1) no demonstration of
comparability between screening and no screening groups, and 2) no adjustment to analyses for risk factors or other patient characteristics, and suspected reporting bias as three studies did not
report on fetal abnormalities. Only one study provided data on this outcome so this warrants downgrading for inconsistency. Further downgrading for imprecision is warranted due to the optimal
information size not being met for rare events. There were no serious concerns to warrant downgrading for indirectness or other considerations.
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Evidence Set 1. Forest Plots 1.1-1.5 – KQ1a: Benefits and harms of screening compared to no screening
Outcome

1.1 Pyelonephritis
1.2 Perinatal mortality >=20 wks GA
note: Gérard >=31 wks; Uncu >20 wks
1.3 Spontaneous abortion <20 wks GA
note: 1 study <=28 wks (all occurred 7-21
wks)
1.4 Preterm delivery <37 wks GA
1.5 Neonatal serious harm: fetal
abnormalities

No. of
studies

No. of
participants
3
2

Effect size
(Risk Ratio; M-H, Random,
95%CI)
5659
0.28 [0.15, 0.54]
724
1.21 [0.01, 102.93]

1

370

0.96 [0.41, 2.27]

2
1

722
372

8.70 [0.32, 240.07]
1.50 [0.25, 8.87]

CI: confidence interval; GA: gestational age; M-H: Mantel-Haenszel; No.: number; wks: weeks

1.1 Pyelonephritis

1.2 Perinatal mortality (>=20 wks GA)

1.3 Spontaneous abortion (<20 wks GA)
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1.4 Preterm delivery (<37 wks GA)

1.5 Neonatal serious harm: fetal abnormalities
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Evidence Set 2. Table 2.1 GRADE Summary of Findings - KQ1b: Benefits and harms of frequent screening
compared to one-time screening
Frequent screening compared to one-time screening for asymptomatic bacteriuria
Patient or population: asymptomatic bacteriuria
Setting: Any primary clinical care setting providing care to pregnant women
Intervention: frequent screening
Comparison: one-time screening
Outcomes

Anticipated absolute effects*
(95% CI)

Relative effect
(95% CI)

№ of
participants
(studies)

Quality of the
evidence
(GRADE)

Comments

1952
(1
observational
study46)

⨁◯◯◯

4 per 1,000

0 fewer per
RR 1.09
(0.27 to 4.35)
1,000
(from 3 fewer to
13 more)

We are very uncertain about the
effects of frequent screening
compared to one-time screening on
pyelonephritis.

1952
(1
observational
study46)

⨁◯◯◯

49 per 1,000

28 more per
RR 1.57
(1.11 to 2.23)
1,000
(from 5 more to
60 more)

Risk with one- Risk
time screening difference with
frequent
screening
Pyelonephritis

Preterm delivery

VERY LOW

1, a

VERY LOW 1, b

We are very uncertain about the
effects of frequent screening
compared to one-time screening on
preterm delivery.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio
GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

The imprecision domain is assessed using GRADE guidance42 relevant for systematic reviews as follows: when optimal information size
(OIS) criterion is met, and the 95% confidence interval overlaps no effect, consideration of important benefit or important harm will be
assessed using a relative risk of 1.0 (0.75 to 1.25).
1

CI: Confidence interval; RR: Risk ratio
Pyelonephritis [a]  Very Low Quality Evidence: One non-concurrent cohort study (n=1952; Rhode 2007) reported this outcome. Quality of
evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is warranted due to serious risk
of bias associated with: 1) no demonstration that pyelonephritis was not present at start of study, 2) no demonstration of comparability between
frequent and one-time screening groups, and 3) no adjustment to analyses to account for risk factors or other patient characteristics. Only one study
provided data for this outcome so downgrading is warranted for inconsistency. Further downgrading is warranted for indirectness as the women
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are predominantly medically underserved, Hispanic and receiving care from a midwifery clinic, with a high rate of gestational diabetes (9%). The
optimal information size is not met (8 events) with sample size (n=1952), therefore this warrants downgrading for imprecision. There were no
serious concerns to warrant downgrading for other considerations.
Preterm delivery [b]  Very Low Quality Evidence: One non-concurrent cohort study (n=1952; Rhode 2007) reported this outcome. Quality of
evidence is downgraded from high to low due to observational level data. Further downgrading from low to very low is warranted due to very serious
risk of bias associated with: 1) no demonstration of comparability between frequent and one-time screening groups, 2) no adjustment to analyses to
account for risk factors or other patient characteristics, and 3) suspected reporting bias among outcomes reported by studies (did not report on
spontaneous abortion, perinatal mortality or fetal abnormalities). Only one study provided data for this outcome so downgrading is warranted for
inconsistency. Further downgrading is warranted for indirectness as the women are predominantly medically underserved, Hispanic and receiving
care from a midwifery clinic, with a high rate of gestational diabetes (9%). The event rate is low (122 events) without meeting optimal information
size, so this is downgraded for imprecision. There were no serious concerns to warrant downgrading for other considerations.
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Evidence Set 2. Table 2.2 GRADE Evidence Profile - KQ1b: Benefits and harms of frequent screening compared to one-time screening
Question: Frequent screening compared to one-time screening for asymptomatic bacteriuria
Setting: Any primary clinical care setting providing care to pregnant women
Bibliography:
№ of patients

Quality assessment
№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness

Imprecision1

serious

serious

Other
considerations

frequent
screening

one-time
screening

4/933
(0.4%)

4/1019
(0.4%)

72/933
(7.7%)

50/1019
(4.9%)

Effect
Relative
(95% CI)

Absolute
(95% CI)

RR 1.09

0 fewer
per
1,000
(from 3
fewer to
13 more)

Quality

Importance

Pyelonephritis
1

observational serious
studies46

serious

none

(0.27 to
4.35)

⨁◯◯◯
VERY LOW

CRITICAL

1, a

Preterm delivery
1

observational serious
studies46

serious

serious

serious

none

RR 1.57

(1.11 to
2.23)

28 more
per
1,000
(from 5
more to
60 more)

⨁◯◯◯

CRITICAL

VERY LOW 1, b

CI: Confidence interval; RR: Risk ratio
The imprecision domain is assessed using GRADE guidance42 relevant for systematic reviews as follows: when optimal information size (OIS) criterion is met, and the 95% confidence
interval overlaps no effect, consideration of important benefit or important harm will be assessed using a relative risk of 1.0 (0.75 to 1.25).
1

CI: Confidence interval; RR: Risk ratio
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Pyelonephritis [a]  Very Low Quality Evidence: One non-concurrent cohort study (n=1952; Rhode 2007) reported this outcome. Quality of evidence is downgraded from high to low due to
observational level data. Further downgrading from low to very low is warranted due to serious risk of bias associated with: 1) no demonstration that pyelonephritis was not present at start of study,
2) no demonstration of comparability between frequent and one-time screening groups, and 3) no adjustment to analyses to account for risk factors or other patient characteristics. Only one study
provided data for this outcome so downgrading is warranted for inconsistency. Further downgrading is warranted for indirectness as the women are predominantly medically underserved, Hispanic
and receiving care from a midwifery clinic, with a high rate of gestational diabetes (9%). The optimal information size is not met (8 events) with sample size (n=1952), therefore this warrants
downgrading for imprecision. There were no serious concerns to warrant downgrading for other considerations.
Preterm delivery [b]  Very Low Quality Evidence: One non-concurrent cohort study (n=1952; Rhode 2007) reported this outcome. Quality of evidence is downgraded from high to low due to
observational level data. Further downgrading from low to very low is warranted due to very serious risk of bias associated with: 1) no demonstration of comparability between frequent and one-time
screening groups, 2) no adjustment to analyses to account for risk factors or other patient characteristics, and 3) suspected reporting bias among outcomes reported by studies (did not report on
spontaneous abortion, perinatal mortality or fetal abnormalities). Only one study provided data for this outcome so downgrading is warranted for inconsistency. Further downgrading is warranted for
indirectness as the women are predominantly medically underserved, Hispanic and receiving care from a midwifery clinic, with a high rate of gestational diabetes (9%). The event rate is low (122
events) without meeting optimal information size, so this is downgraded for imprecision. There were no serious concerns to warrant downgrading for other considerations.
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Evidence Set 2. Forest Plots 2.1-2.2 - KQ1b: Benefits and harms of frequent screening compared to one-time
screening
Outcome

2.1 Pyelonephritis
2.2 Preterm delivery <37 wks GA

No. of
studies

No. of
participants
1
1

Effect size
(Risk Ratio; M-H, Random,
95%CI)
1952
1.09 [0.27, 4.35]
1952
1.57 [1.11, 2.23]

CI: confidence interval; GA: gestational age; M-H: Mantel-Haenszel; No.: number; wks: weeks

2.1 Pyelonephritis

2.2 Preterm delivery (<37 wks GA)
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Evidence Set 3. Table 3.1 GRADE Summary of Findings – KQ4: Benefits and harms of treatment compared to no
treatment
Treatment compared to no treatment for asymptomatic bacteriuria
Patient or population: asymptomatic bacteriuria
Setting: Any primary or clinical care setting providing care to pregnant women
Intervention: treatment
Comparison: no treatment
Outcomes

Maternal mortality

Maternal sepsis

Pyelonephritis

Anticipated absolute effects*
(95% CI)

Comments

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on maternal
mortality.

0 per 1,000

0 per 1,000
(0 to 0)

not estimable

(0 studies)

-

No study reported on maternal
sepsis.

RR 0.24
(0.13 to 0.41)

2017
(12 RCTs50, 55,
57-65, 67)

⨁⨁◯◯
LOW 1, a

There may be a reduction in
pyelonephritis from treatment.

RR 0.96
(0.27 to 3.39)

1104
⨁◯◯◯
(6 RCTs50, 57, 61- VERY LOW 1, b
63, 68)

We are very uncertain about the
effects of treatment on perinatal
mortality.

RR 0.60
(0.11 to 3.10)

379
(2 RCTs59, 68)

⨁◯◯◯
VERY LOW 1, c

We are very uncertain about the
effects of treatment on spontaneous
abortion.

RR 0.22
(0.01 to 4.54)

154
(2 RCTs50, 66)

⨁◯◯◯
VERY LOW 1, d

We are very uncertain about the
effects of treatment on neonatal
sepsis.

Median
176 fewer per
1,000
(from 137 fewer
to 202 fewer)

Median
2 fewer per
1,000
(from 29 fewer
to 97 more)

Median

33 per 1,000

Neonatal sepsis

Quality of the
evidence
(GRADE)

Risk with
treatment

40 per 1,000

Spontaneous
abortion

№ of
participants
(studies)

Risk with no
treatment

232 per 1,000

Perinatal mortality

Relative effect
(95% CI)

13 fewer per
1,000
(from 30 fewer
to 70 more)

Median

22 per 1,000

17 fewer per
1,000
(from 22 fewer
to 79 more)
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Treatment compared to no treatment for asymptomatic bacteriuria
Patient or population: asymptomatic bacteriuria
Setting: Any primary or clinical care setting providing care to pregnant women
Intervention: treatment
Comparison: no treatment
Outcomes

Anticipated absolute effects*
(95% CI)
Risk with no
treatment

Preterm delivery

Low birth weight

Maternal serious
harm(s)
Neonatal serious
harm: fetal
abnormalities

Neonatal serious
harm: hemolytic
anemia

118 per 1,000

44 fewer per
1,000
(from 12 fewer
to 65 fewer)

0 per 1,000

0 per 1,000
(0 to 0)

Median

0 per 1,000

Quality of the
evidence
(GRADE)

Comments

RR 0.57
(0.21 to 1.56)

533
(4 RCTs50, 59, 66,
68)

⨁◯◯◯
VERY LOW 1, e

We are very uncertain about the
effects of treatment on preterm
delivery.

RR 0.63
(0.45 to 0.90)

1522
(7 RCTs50, 55, 57,
61, 62, 63, 68)

⨁◯◯◯
LOW 1, f

There may be a reduction in low
birth weight from treatment.

not estimable

(0 studies)

-

No study reported on maternal
serious harms.

RR 0.49
(0.17 to 1.43)

821
⨁◯◯◯
(4 RCTs50, 57, 59, VERY LOW 1, g
63)

We are very uncertain about the
effects of treatment on harms (fetal
abnormalities).

not estimable

265
(1 RCT57)

We are very uncertain about the
effects of treatment on harms
(hemolytic anemia).

68 fewer per
1,000
(from 125 fewer
to 88 more)

Median

19 per 1,000

№ of
participants
(studies)

Risk with
treatment

Median

158 per 1,000

Relative effect
(95% CI)

9 fewer per
1,000
(from 15 fewer
to 8 more)
0 per 1,000
(0 to 0)

⨁◯◯◯
VERY LOW 1, h

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of
the intervention (and its 95% CI).
CI: Confidence interval; RR: Risk ratio
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Treatment compared to no treatment for asymptomatic bacteriuria
Patient or population: asymptomatic bacteriuria
Setting: Any primary or clinical care setting providing care to pregnant women
Intervention: treatment
Comparison: no treatment
Outcomes

Anticipated absolute effects*
(95% CI)
Risk with no
treatment

Risk with
treatment

Relative effect
(95% CI)

№ of
participants
(studies)

Quality of the
evidence
(GRADE)

Comments

GRADE Working Group grades of evidence
High quality: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate quality: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a
possibility that it is substantially different
Low quality: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low quality: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

The imprecision domain is assessed using GRADE guidance42 relevant for systematic reviews as follows: when optimal information size
(OIS) criterion is met, and the 95% confidence interval overlaps no effect, consideration of important benefit or important harm will be
assessed using a relative risk of 1.0 (0.75 to 1.25).
1

CI: Confidence interval; RR: Risk ratio
Pyelonephritis, overall [a]  Low Quality Evidence: Twelve trials (Brumfitt 1975, Elder 1971, Foley 1987, Furness 1975, Gold 1966, Kass 1960,
Kazemier 2015, Kincaid-Smith 1965, Little 1966, Mulla 1960, Pathak 1969, Williams 1969) reported this outcome (n=2,017). Quality of evidence is
downgraded from high to moderate due to serious risk of bias associated with use of alternation for sequence generation (Elder 1971, Gold 1966,
Kass 1960), inadequate allocation concealment (Elder 1971, Gold 1966, Kass 1960), and incomplete reporting (Brumfitt 1975, Furness 1975). This
body of evidence on treatment effectiveness is downgraded from moderate to low for indirectness due to studies that did not explicitly include
asymptomatic women (only 3 studies included exclusively asymptomatic women; Kazemier 2015, Mulla 1960, and Williams 1969), and studies that
included high-risk women (Elder 1971, Kincaid-Smith 1965, Little 1966, and Pathak 1969). The optimal information size criterion is met (control
group event rate=20%; total number of events=253) with an adequate sample size (n=2,017), and the confidence interval (0.13 to 0.41) indicates
there may be important benefit; therefore, downgrading is not warranted for imprecision. There were no concerns with inconsistency or other
considerations to warrant further downgrading.
Perinatal mortality [b]  Very Low Quality Evidence: Six trials (n=1,104; Elder 1971, Kass 1960, Kazemier 2015, Kincaid-Smith 1965, Little
1966, Wren 1969) reported this outcome. Quality of evidence is downgraded from high to moderate due to serious risk of bias associated with use
of alternation for sequence generation (Elder 1971, Kass 1960, Wren 1969), and inadequate allocation concealment (Elder 1971, Kass 1960). This
body of evidence on treatment effectiveness is downgraded for indirectness due to studies that did not explicitly include asymptomatic women as
well as studies that included high-risk women. Further downgrading is warranted for imprecision due to the samples size not being met for optimal
information size criterion (37 events). There were no concerns to warrant downgrading for inconsistency or other considerations.
Spontaneous abortion [c] Very Low Quality Evidence: Two trials (n=379; Furness 1975, Wren 1969) reported this outcome. Quality of
evidence is downgraded from high to moderate due to serious risk of bias associated with use of alternation for sequence generation (Wren 1969),
inadequate allocation concealment (Wren 1969) and incomplete reporting (Furness 1975). Further downgrading from moderate to low is warranted
for indirectness due to studies that did not explicitly include exclusively asymptomatic women. The sample size is inadequate with optimal
information size not met (10 events) to warrant downgrading twice from low to very low for imprecision. There were no concerns to warrant
downgrading for inconsistency or other considerations.
Neonatal sepsis [d]  Very Low Quality Evidence: Two trials (n=154; Kazemier 2015, Thomsen 1987) reported this outcome. Quality of
evidence is downgraded for indirectness due to studies that did not explicitly include exclusively asymptomatic women. The sample size (<2000) is
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not met with only 2 events to warrant downgrading twice for imprecision. There were no concerns to warrant downgrading for risk of bias,
inconsistency or other considerations.
Preterm delivery [e]  Very Low Quality Evidence: Four trials (n=533; Furness 1975, Kazemier 2015, Thomsen 1987, Wren 1969) reported this
outcome. Quality of evidence is downgraded from high to moderate for risk of bias associated with use of alternation for sequence generation
(Wren 1969), inadequate allocation concealment (Wren 1969), and incomplete reporting (Furness 1975). There is substantial heterogeneity (I2=70%)
with point estimates on both sides of the line of no effect to warrant downgrading for inconsistency. Downgrading from moderate to low for
indirectness is warranted due to studies that did not explicitly include exclusively asymptomatic women. There were no concerns to warrant
downgrading for imprecision or other considerations.
Low birth weight [f]  Low Quality Evidence: Seven trials (n=1,522; Brumfitt 1975, Elder 1971, Kass 1960, Kazemier 2015, Kincaid-Smith 1965,
Little 1966, Wren 1969) reported this outcome. Quality of evidence is downgraded from high to moderate for serious risk of bias associated with use
of alternation for sequence generation (Elder 1971, Kass 1960, Wren 1969), inadequate allocation concealment (Elder 1971, Kass 1960, Wren
1969), and incomplete reporting (Brumfitt 1975). Further downgrading from moderate to low is warranted for indirectness due to studies that did not
explicitly include exclusively asymptomatic women as well as studies that included high-risk women. The optimal information size was not quite met
(<2000 patients and <200 events), but we did not think the concerns were serious enough to downgrade for this outcome for imprecision. There
were no concerns to warrant downgrading for inconsistency or other considerations.
Neonatal serious harm: fetal abnormalities [g]  Very Low Quality Evidence: Four trials (n=821; Elder 1971, Furness 1975, Kazemier 2015,
Little 1966) reported this outcome. Quality of evidence is downgraded from high to moderate for serious risk of bias associated with use of
alternation for sequence generation (Elder 1971), inadequate allocation concealment (Elder 1971), and incomplete reporting (Furness 1975).
Downgrading from moderate to low is warranted for indirectness due to studies that did not explicitly include exclusively asymptomatic women as
well as studies that included high-risk women. Further downgrading from low to very low for imprecision is warranted due to optimal information size
(sample size of 821) not being met for rare events. There were no concerns to warrant downgrading for inconsistency or other considerations.
Neonatal serious harm: hemolytic anemia [h]  Very Low Quality Evidence: One trial (n=265; Elder 1971) reported this outcome. Quality of
evidence is downgraded from high to moderate for risk of bias associated with use of alternation for sequence generation and inadequate allocation
concealment. Only one study provided data for this outcome so downgrading from moderate to low for inconsistency is warranted. Further
downgrading from low to very low is warranted for indirectness due the study not explicitly including exclusively asymptomatic women as well as
studies that included high-risk women. Due to optimal information size (sample size of 265) not being met for rare events, downgrading twice is
warranted for imprecision. There were no concerns to warrant downgrading for other considerations.
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Evidence Set 3. Table 3.1 GRADE Evidence Profile – KQ4: Benefits and harms of treatment compared to no treatment
Question: Treatment compared to no treatment for asymptomatic bacteriuria
Setting: Any primary or clinical care setting providing care to pregnant women
Bibliography:
№ of patients

Quality assessment
№ of
studies

Study
design

Risk of
bias

Inconsistency Indirectness Imprecision 1

Other
considerations

treatment

no
treatment

Effect
Relative
(95% CI)

Quality

Importance

Absolute
(95% CI)

Maternal mortality
0

not
estimable

-

CRITICAL

not
estimable

-

CRITICAL

Maternal sepsis
0

Pyelonephritis
12

randomised serious
trials50, 55, 5765, 67

not serious

serious

not serious

none

55/1023
(5.4%)

23.2%

RR 0.24
(0.13 to
0.41)

176
fewer
per
1,000
(from 137
fewer to
202
fewer)

⨁⨁◯◯
LOW

CRITICAL

1, a

Perinatal mortality
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№ of patients

Quality assessment
№ of
studies
6

Study
design

Risk of
bias

randomised serious
trials50, 57, 61-

Inconsistency Indirectness Imprecision 1
not serious

serious

serious

Other
considerations
none

Effect

Quality

no
treatment

Relative
(95% CI)

Absolute
(95% CI)

16/529
(3.0%)

4.0%

RR 0.96
(0.27 to
3.39)

2 fewer
per
1,000
(from 29
fewer to
97 more)

4/222 (1.8%)

3.3%

RR 0.60
(0.11 to
3.10)

13 fewer
per
1,000
(from 30
fewer to
70 more)

RR 0.22
(0.01 to
4.54)

17 fewer
per
1,000
(from 22
fewer to
79 more)

treatment

63, 68

Importance

⨁◯◯◯

CRITICAL

VERY LOW 1, b

Spontaneous abortion
2

randomised serious
trials59, 68

not serious

serious

very serious

none

⨁◯◯◯

CRITICAL

VERY LOW 1, c

Neonatal sepsis
2

randomised not
trials50, 66
serious

not serious

serious

very serious

none

0/77 (0.0%)

2.2%

⨁◯◯◯
VERY LOW

CRITICAL

1, d

Preterm delivery
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№ of patients

Quality assessment
№ of
studies
4

Study
design

Risk of
bias

randomised serious
trials50, 59, 66,

Inconsistency Indirectness Imprecision 1
serious

not serious

very serious

Other
considerations
none

Effect

Quality

no
treatment

Relative
(95% CI)

Absolute
(95% CI)

34/299
(11.4%)

15.8%

RR 0.57
(0.21 to
1.56)

68 fewer
per
1,000
(from 125
fewer to
88 more)

64/769
(8.3%)

11.8%

RR 0.63
(0.45 to
0.90)

44 fewer
per
1,000
(from 12
fewer to
65 fewer)

treatment

68

Importance

⨁◯◯◯

CRITICAL

VERY LOW 1, e

Low birth weight
7

randomised serious
trials50, 55, 57,

not serious

serious

not serious

none

61, 62, 63, 68

⨁⨁◯◯

IMPORTANT

LOW 1, f

Maternal serious harm(s)
0

-

not
estimable

CRITICAL

Neonatal serious harm: fetal abnormalities
4

randomised serious
trials50, 57,

not serious

59, 63

serious

very serious

none

4/425 (0.9%)

1.9%

RR 0.49
(0.17 to
1.43)

9 fewer
per
1,000
(from 15
fewer to
8 more)

⨁◯◯◯
VERY LOW

CRITICAL

1, g

Neonatal serious harm: hemolytic anemia
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№ of patients

Quality assessment
№ of
studies
1

Study
design

Risk of
bias

randomised serious
trials57

Inconsistency Indirectness Imprecision 1
serious

serious

very serious

Other
considerations
none

treatment

no
treatment

0/122 (0.0%) 0/143 (0.0%)

Effect
Relative
(95% CI)
not
estimable

Quality

Importance

Absolute
(95% CI)

⨁◯◯◯

CRITICAL

VERY LOW 1, h

The imprecision domain is assessed using GRADE guidance42 relevant for systematic reviews as follows: when optimal information size (OIS) criterion is met, and the 95% confidence
interval overlaps no effect, consideration of important benefit or important harm will be assessed using a relative risk of 1.0 (0.75 to 1.25).
1

CI: Confidence interval; RR: Risk ratio
Pyelonephritis, overall [a]  Low Quality Evidence: Twelve trials (Brumfitt 1975, Elder 1971, Foley 1987, Furness 1975, Gold 1966, Kass 1960, Kazemier 2015, Kincaid-Smith 1965, Little 1966,
Mulla 1960, Pathak 1969, Williams 1969) reported this outcome (n=2,017). Quality of evidence is downgraded from high to moderate due to serious risk of bias associated with use of alternation for
sequence generation (Elder 1971, Gold 1966, Kass 1960), inadequate allocation concealment (Elder 1971, Gold 1966, Kass 1960), and incomplete reporting (Brumfitt 1975, Furness 1975). This body
of evidence on treatment effectiveness is downgraded from moderate to low for indirectness due to studies that did not explicitly include asymptomatic women (only 3 studies included exclusively
asymptomatic women; Kazemier 2015, Mulla 1960, and Williams 1969), and studies that included high-risk women (Elder 1971, Kincaid-Smith 1965, Little 1966, and Pathak 1969). The optimal
information size criterion is met (control group event rate=20%; total number of events=253) with an adequate sample size (n=2,017), and the confidence interval (0.13 to 0.41) indicates there may be
important benefit; therefore, downgrading is not warranted for imprecision. There were no concerns with inconsistency or other considerations to warrant further downgrading.
Perinatal mortality [b]  Very Low Quality Evidence: Six trials (n=1,104; Elder 1971, Kass 1960, Kazemier 2015, Kincaid-Smith 1965, Little 1966, Wren 1969) reported this outcome. Quality of
evidence is downgraded from high to moderate due to serious risk of bias associated with use of alternation for sequence generation (Elder 1971, Kass 1960, Wren 1969), and inadequate allocation
concealment (Elder 1971, Kass 1960). This body of evidence on treatment effectiveness is downgraded for indirectness due to studies that did not explicitly include asymptomatic women as well as
studies that included high-risk women. Further downgrading is warranted for imprecision due to the samples size not being met for optimal information size criterion (37 events). There were no
concerns to warrant downgrading for inconsistency or other considerations.
Spontaneous abortion [c] Very Low Quality Evidence: Two trials (n=379; Furness 1975, Wren 1969) reported this outcome. Quality of evidence is downgraded from high to moderate due to
serious risk of bias associated with use of alternation for sequence generation (Wren 1969), inadequate allocation concealment (Wren 1969) and incomplete reporting (Furness 1975). Further
downgrading from moderate to low is warranted for indirectness due to studies that did not explicitly include exclusively asymptomatic women. The sample size is inadequate with optimal
information size not met (10 events) to warrant downgrading twice from low to very low for imprecision. There were no concerns to warrant downgrading for inconsistency or other considerations.
Neonatal sepsis [d]  Very Low Quality Evidence: Two trials (n=154; Kazemier 2015, Thomsen 1987) reported this outcome. Quality of evidence is downgraded for indirectness due to studies
that did not explicitly include exclusively asymptomatic women. The sample size (<2000) is not met with only 2 events to warrant downgrading twice for imprecision. There were no concerns to
warrant downgrading for risk of bias, inconsistency or other considerations.
Preterm delivery [e]  Very Low Quality Evidence: Four trials (n=533; Furness 1975, Kazemier 2015, Thomsen 1987, Wren 1969) reported this outcome. Quality of evidence is downgraded from
high to moderate for risk of bias associated with use of alternation for sequence generation (Wren 1969), inadequate allocation concealment (Wren 1969), and incomplete reporting (Furness 1975).
There is substantial heterogeneity (I2=70%) with point estimates on both sides of the line of no effect to warrant downgrading for inconsistency. Downgrading from moderate to low for indirectness
is warranted due to studies that did not explicitly include exclusively asymptomatic women. There were no concerns to warrant downgrading for imprecision or other considerations.
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Low birth weight [f]  Low Quality Evidence: Seven trials (n=1,522; Brumfitt 1975, Elder 1971, Kass 1960, Kazemier 2015, Kincaid-Smith 1965, Little 1966, Wren 1969) reported this outcome.
Quality of evidence is downgraded from high to moderate for serious risk of bias associated with use of alternation for sequence generation (Elder 1971, Kass 1960, Wren 1969), inadequate
allocation concealment (Elder 1971, Kass 1960, Wren 1969), and incomplete reporting (Brumfitt 1975). Further downgrading from moderate to low is warranted for indirectness due to studies that
did not explicitly include exclusively asymptomatic women as well as studies that included high-risk women. The optimal information size was not quite met (<2000 patients and <200 events), but we
did not think the concerns were serious enough to downgrade for this outcome for imprecision. There were no concerns to warrant downgrading for inconsistency or other considerations.
Neonatal serious harm: fetal abnormalities [g]  Very Low Quality Evidence: Four trials (n=821; Elder 1971, Furness 1975, Kazemier 2015, Little 1966) reported this outcome. Quality of
evidence is downgraded from high to moderate for serious risk of bias associated with use of alternation for sequence generation (Elder 1971), inadequate allocation concealment (Elder 1971), and
incomplete reporting (Furness 1975). Downgrading from moderate to low is warranted for indirectness due to studies that did not explicitly include exclusively asymptomatic women as well as
studies that included high-risk women. Further downgrading from low to very low for imprecision is warranted due to optimal information size (sample size of 821) not being met for rare events.
There were no concerns to warrant downgrading for inconsistency or other considerations.
Neonatal serious harm: hemolytic anemia [h]  Very Low Quality Evidence: One trial (n=265; Elder 1971) reported this outcome. Quality of evidence is downgraded from high to moderate for
risk of bias associated with use of alternation for sequence generation and inadequate allocation concealment. Only one study provided data for this outcome so downgrading from moderate to low
for inconsistency is warranted. Further downgrading from low to very low is warranted for indirectness due the study not explicitly including exclusively asymptomatic women as well as studies that
included high-risk women. Due to optimal information size (sample size of 265) not being met for rare events, downgrading twice is warranted for imprecision. There were no concerns to warrant
downgrading for other considerations.
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Evidence Set 3: Forest Plots 3.1-3.8 - KQ4: Benefits and harms of treatment compared to no
treatment
Outcome

No. of
studies

3.1 Pyelonephritis
3.2 Perinatal mortality (≥20 wks, including
intrauterine demise, stillbirth, early neonatal
death)
3.3 Spontaneous abortion (<20 wks)
3.4 Neonatal sepsis
3.5 Preterm delivery (<38 wks)
3.6 Low birth weight (≤2500g; SGA <10th percentile
& <5th percentile)
3.7 Neonatal serious harm: fetal abnormalities
3.8 Neonatal serious harm: hemolytic anemia

No. of
participants

12
6

Effect size
(Risk Ratio; M-H, Random,
95%CI)
2017
0.24 [0.13, 0.41]
1104
0.96 [0.27, 3.39]

2
2
4
7

379
154
533
1522

0.60 [0.11, 3.10]
0.22 [0.01, 4.54]
0.57 [0.21, 1.56]
0.63 [0.45, 0.90]

4
1

821
265

0.49 [0.17, 1.43]
Not estimable

CI: confidence interval; g: grams; M-H: Mantel-Haenszel; No.: number; SGA: small for gestational age; wks: weeks

3.1 Pyelonephritis

3.2 Perinatal mortality

ASB Final Report - Page 68 of 88

3.3 Spontaneous abortion

3.4 Neonatal sepsis

3.5 Preterm delivery

3.6 Low birthweight
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3.7 Neonatal serious harm: fetal abnormalities

3.8 Neonatal serious harm: hemolytic anemia
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Evidence Set 3. Forest Plots for Subgroup Analyses 3.1.1-3.1.4 – KQ4: Benefits and harms of
treatment compared to no treatment
Outcome

No. of
studies

No. of
participants

Effect size
(Risk Ratio; M-H, Random,
95%CI)
3.1 Pyelonephritis (overall)
12
2017
0.24 [0.13, 0.41]
3.1.1 Subgroup analysis: no. of urine samples before confirming bacteriuria and giving treatment
One urine sample
4
611
0.50 [0.19, 1.35]
Two or more urine samples
8
1406
0.19 [0.11, 0.31]
3.1.2 Subgroup analysis: testing for persistent bacteriuria
Tested for persistent bacteriuria during pregnancy
8
1352
0.26 [0.15, 0.45]
Testing for persistent bacteriuria post-delivery only
1
206
0.65 [0.37, 1.14]
Testing for persistent bacteriuria during pregnancy
3
459
0.11 [0.05, 0.25]
and post-delivery
3.1.3 Subgroup analysis: follow-up
Follow-up until delivery or puerperium (≤6 wks
9
1558
0.31 [0.18, 0.54]
post-delivery)
Follow-up until >6 wks post-delivery
3
459
0.11 [0.05, 0.25]
CI: confidence interval; M-H: Mantel-Haenszel; No.: number; wks: weeks

3.1 Pyelonephritis (overall)

ASB Final Report - Page 71 of 88

3.1.1 Pyelonephritis subgroup: number of urine samples at each screening visit*

*The additional culture(s) was used to confirm levels of bacteriuria.

3.1.2 Pyelonephritis subgroup: timing of testing for persistent bacteriuria
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3.1.3 Pyelonephritis subgroup: duration of follow-up
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ACOG

American College of Obstetricians and Gynecologists

AE

Adverse Event

AMSTAR

Assessing the Methodological Quality of Systematic Reviews

ARDS

Acute Respiratory Distress Syndrome

ARR

Absolute Risk Reduction

ASB

Asymptomatic Bacteriuria

CADTH

Canadian Agency for Drugs and Technologies in Health

CCT

Controlled Clinical Trial

CFU

Colony-Forming Units

CI

Confidence Interval

CTFPHC

Canadian Task Force on Preventive Healthcare

DARE

Database of Abstracts of Reviews of Effects

EP

Evidence Profile

ES

Evidence Set

GBS

Group B Streptococcus

GRADE

Grading of Assessment, Development and Evaluation

ICER

Incremental Cost-Effectiveness Ratio

IDSA

Infectious Diseases Society of America

IDSOG

Infectious Diseases Society of Obstetrics and Gynecology

KQ

Key Question

NICE

National Institute for Health and Care Excellence

NICU

Neonatal Intensive Care Unit

NNS

Number Needed to Screen

NNT

Number Needed to Treat

NOS

Newcastle-Ottawa Quality Assessment Scale

OIS

Optimal Information Size
ASB Final Report - Page 75 of 88

OR

Odds Ratio

PHAC

Public Health Agency of Canada

PICOTS

Population, Intervention, Comparator, Timing and Setting

PRISMA

Preferred Reporting Items for Systematic Reviews and Meta-Analyses

PROSPERO

International Prospective Register of Systematic Reviews

QALY

Quality-Adjusted Life-Year

RCT

Randomized Clinical Trial

ROB

Risk of Bias

RR

Risk Ratio
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