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Section I. Background and 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 (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., urinary stasis - difficulty emptying the bladder due to extended 
accumulation of urine) to the urinary tract in pregnancy there are theoretical reasons to suspect a 
greater chance of progression to symptomatic UTI and other pregnancy complications (e.g., 
maternal kidney infection, preterm delivery) (1, 3). Numerous risk factors for ASB in pregnancy 
have been identified, with low socioeconomic status, 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 pyelonephritis (upper urinary tract infection) (3) with its associated 
inflammation of the renal parenchyma, calices and pelvis (5), although controversy exists. There 
is significant heterogeneity in reports of the incidence of pyelonephritis in untreated ASB during 
pregnancy. Some reports suggest low incidences of 1% or less after the introduction of screening 
and treatment for ASB and 4% or higher before the era of screening and treatment of ASB in 
pregnancy. Historical reports prior to 1966 indicated up to 40% of pregnant women with ASB 
developed pyelonephritis. These higher rates were before modern obstetrical care; however, 
these numbers continue to be cited in current systematic reviews (4) and guidelines (6) of ASB in 
pregnancy (1, 7). Furthermore, whether there is evidence to support a causal link between ASB 
and pyelonephritis in contemporary practice is uncertain. 
 
There is an association between clinical signs of pyelonephritis and maternal respiratory 
insufficiency, septicemia, renal dysfunction and anemia, as well as evidence of a 20 to 50% 
higher incidence of preterm birth and low birth weight (4, 8). However, controversy exists over 
the direct link between ASB, pyelonephritis, and adverse perinatal outcomes (e.g., whether ASB 
affects pregnancy and neonatal outcomes solely through pyelonephritis or also other 
mechanisms) (2, 4), and also about whether treatment of ASB will reduce the risk of such 
adverse outcomes. A 2015 Cochrane review (4) found that antibiotic treatment for ASB in 
pregnancy may greatly reduce the incidence of pyelonephritis, preterm birth, and low birth 
weight babies. However, the authors’ confidence in the findings were low due to poor quality 
evidence. A preliminary search identified a recent cohort study (9) with an embedded RCT, 
which found no statistically significant difference between ASB-positive women who were 
untreated or placebo-treated compared to ASB-negative women in terms of both pyelonephritis 
and preterm birth (6/208 [2.9%] vs 77/4035 [1.9%]; adjusted odds ratio [OR] 1.5, 95% CI 0.6–
3.5). 
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Although the direct link between pyelonephritis and adverse perinatal outcomes may not be 
easily resolved (4), some main issues to examine include: 1) which, if any, screening tests and 
methods (e.g., collection methods, timing) are most accurate, and; 2) whether screening of all 
pregnant women and treatment for positive cases is effective (9). The effectiveness of screening 
for reducing risk of pyelonephritis and neonatal and maternal complications need to be examined 
in an era of modern obstetrical care.    
 
Issues to Consider for Screening Tests 
Significant bacteriuria is usually defined by the presence of at least 10 P

5
P colony-forming units 

(CFU) per mL of urine of a single uropathogen, in two consecutive clean-catch specimens (4, 7). 
Acceptable thresholds and repetitions considered positive for 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 labor intensive and more time-consuming 
compared with other rapid urine screening tests (urinalysis, dipstick nitrite tests) which 
reportedly have lower sensitivityP

1
P (1, 2). A preliminary search for recent literature identified a 

systematic review of onsite tests (point-of-care tests that are widely available in resource-limited 
settings) compared with urine culture that concluded specificityP

2
P was high overall but sensitivity 

was low and therefore onsite tests were not reliable in detecting pregnant women with ASB (10). 
There is no consistent recommendation for urine specimen collection in pregnancy (clean-catch 
with or without perineal cleansing) or optimal timing and frequency of screening tests or follow-
up cultures (2). It is unclear whether universal screening (with subsequent treatment) for ASB 
confers benefits, and whether available screening tests 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 
uropathogens (11, 12). However, at this time, urine culture is considered the reference standard. 
Resource needs for screening may be an important factor to consider. For example, an economic 
analysis indicated that screening with a dipstick and providing screen positive women treatment 
with antibiotics remained cost-beneficial for reducing pyelonephritis when prevalence of ASB is 
<2% or when the proportion of patients with ASB who develop pyelonephritis dropped to 10%, 
but the cost-benefit was not seen for culture diagnostics where the absolute clinical benefit was 
shown to be reduced (13).   
 
P

1
PSensitivity is a diagnostic test accuracy outcome that refers to how well a test correctly identifies individuals with a 

disease/condition; P

2
PSpecificity is a diagnostic test accuracy outcome that refers to how well a test correctly identifies 

individuals without a disease/condition. 
 
Issues to Consider for Harms of Screening   
Patients may have preferences for avoiding harms due to screening and treatment in 
asymptomatic conditions (e.g., test anxiety/distress). Although the harms from screening tests 
may be considered minimal, harms from antibiotic treatment need to be considered when making 
decisions about screening practices for 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. The 
significance of the expected side effects from a short course of antibiotics may be small although 
increasingly there are concerns about the effect of antibiotics on the human microbiome and the 
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immune system. Antimicrobial resistance has certainly made the selection of an antibiotic for an 
individual woman more difficult (4). Additionally, patients may have preferences for avoiding 
treatment harms in asymptomatic conditions that need to be considered.   
 
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 Force for Preventive Healthcare (CTFPHC). As part of the guideline 
development process, the CTFPHC will also engage organizational stakeholders and peer-
reviewers to gather information on key implementation considerations, such as strategies to help 
address potential health inequities and any concerns about the acceptability and feasibility of the 
guideline.  
 
Section II. Recommendations in Other Guidelines and 
Current Practice  
 
Canadian Organizations 
The Society of Obstetricians and Gynecologists of Canada (SOGC), concerned over maternal 
and perinatal risks associated with ASB, recommends to treat single-strain colony counts of 10 P

5
P 

CFU/mL (or 10P

8
P CFU/L) or greater with appropriate antibiotics during pregnancy 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 sensitivities 
for women with recurrent bacteriuria although they do not make recommendations for timing or 
frequency of re-testing. Similar recommendations apply when group B streptococcal (GBS) 
bacteria is detected in the urine during screening in pregnancy; separate recommendations (not 
relevant for this review) are made for screening and treating GBS (at any colony counts) at time 
of labour or rupture of membranes for prevention of early-onset neonatal GBS disease. 
 
Guidelines from International Organizations 
The U.S. Preventive Services Task Force 2008 guideline (16) on screening of ASB in adults 
recommends all pregnant women be screened at 12 to 16 weeks' gestation (or first prenatal visit) 
for ASB using a urine culture, and that treatment with antibiotics significantly reduces the 
incidence of symptomatic maternal urinary tract infections. The evidence informing this 
reaffirmation of the original recommendation from 2004 is mainly drawn from a Cochrane 
review of treatment effectiveness (17). The American Academy of Family Physicians (AAFP) 
(18) endorses the recommendations of the USPSTF. The Infectious Diseases Society of America 
(6) 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 treat ASB and then to test for cure (19). 
 
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 (20). 
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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 (21). 
 
Current Practice 
Several major healthcare organizations in North America (USPSTF, IDSA, ACOG, AAP, 
AAFP) advocate screening of pregnant women, and nearly all recommend treating patients who 
have been confirmed with ASB using antibiotics. In Canada, the current usual practice is to 
obtain a urine sample at each prenatal visit, where testing may typically be done by culture early 
in pregnancy and then followed with subsequent testing if indicated.  It is clear there is diversity 
in which of these samples are collected for the presence of significant bacteriuria, how the 
sample is collected, how presence of bacteriuria is determined, and when sample(s) for ASB 
is/are collected in pregnancy. It is unclear whether and to what degree practices use screening 
methods incorporating tests other than urine culture.     
 

Section III. Review Approach and Scope 
 
This review will be completed by the Evidence Review and Synthesis Centre (ERSC) at the 
University of Alberta. The review will be developed, conducted, and prepared according to the 
CTFPHC methods (http://canadiantaskforce.ca/methods/methods-manual/). A working group of 
CTFPHC members was formed for development of the topic, refinement of the key questions 
and scope, and rating of patient-important outcomes considered most important for creating a 
recommendation. The CTFPHC will not be involved in the conduct of the review including 
selection of studies and data analysis, but will comment on the draft report and provide input on 
the interpretations of findings. The Global Health and Guidelines Division science team at the 
Public Health Agency of Canada provided assistance and input on CTFPHC methodological 
considerations during the topic refinement and development of the protocol. Perspectives of 
patients, and members of the public have been be incorporated regarding prioritization of 
outcomes (benefits and harms), as well as other aspects of guideline development. A draft 
version of this protocol was reviewed by nine external topic experts and stakeholders and all 
comments were considered when finalizing this protocol. This final version of the protocol has 
been approved by the entire CTFPHC and will be posted on the CTFPHC website and registered 
with the International Prospective Registry of Systematic Reviews (PROSPERO) database.  
 
Analytical Framework and Staged Approach 
Figure 1 is an analytical framework that depicts the structure used to address the Key Questions 
(KQs) for evaluating the benefits and harms of screening asymptomatic women during 
pregnancy for bacteriuria.  
 
A staged approach will be followed based on the availability and quality of the body of evidence. 
Quality of evidence (classified as high, moderate, low, very low) will be assessed using methods 
developed by the Grading of Recommendations Assessment, Development and Evaluation 
(GRADE) Working Group (45Thttp://www.gradeworkinggroup.org/ 45T), 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, 
and outcomes (i.e., PICOs) (see Section IV for more details). The staging approach of the 

http://www.gradeworkinggroup.org/
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CTFPHC relies on choices made when considering, primarily, the GRADE domains of study 
limitations and indirectness. Moreover, decisions made during the evidence review are based on 
the information needs of the CTFPHC for making a screening recommendation based on the 
balance of critical patient-important benefits and harms. 
 
The most direct and least biased evidence for the effectiveness of screening for ASB will be 
prioritized. This review will start by examining evidence from randomized-controlled trials 
(RCTs) on the clinical effectiveness of screening on patient-important outcomes. Staging beyond 
this point will require careful deliberation with documentation of rationale. If data from the 
initial stage is scarce for critical benefits or harms the CTFPHC will consider searching for data 
from (potentially) more biased study designs or indirect evidence (e.g., evidence from 
observational studies treatment RCTs, test accuracy studies. In cases where evidence on test 
accuracy and treatment effects will be used to provide indirect evidence on screening 
effectiveness, the limitations of such an indirect approach will be described. Examining both 
accuracy and treatment data may not be useful in all cases; for example, if the CTFPHC becomes 
confident that treatment is ineffective there would be no need to further examine test accuracy. In 
general, subsequent stages will only be conducted when the evidence from the previous stage(s) 
is non-existent or of too poor quality (e.g., very low quality based on GRADE tables) for the 
Task Force to make a screening recommendation based on the balance of patient-important 
benefits and harms.  
 
For this review, the first stage will focus on identifying and using data from studies directly 
linking screening for ASB to patient-important benefits and harms (KQ1). Study designs 
providing the highest internal validity (e.g., RCTs) for this KQ will be preferred with a hierarchy 
of evidence used after this point if necessary. After RCTs we will 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 will also include examination of KQ2 on women’s valuation of 
benefit and harm outcomes of screening for ASB (and more broadly/indirectly treatment with 
antibiotics) in pregnancy. The cost-effectiveness of screening for ASB (KQ3) will also be 
considered only if there is evidence from KQ1 indicating a favorable benefit-harm ratio such that 
screening may be recommended.  
 
If this first stage does not provide high enough quality of evidence for making a 
recommendation, the CTFPHC will carefully consider pursuing stage two with documentation of 
rationale before proceeding. Stage two will commence with examination of effectiveness of 
treatment of ASB in pregnancy (KQ4). If there is sufficient quality evidence indicating favorable 
treatment effectiveness from KQ4, an examination of KQ5 on diagnostic test accuracy will be 
considered in stage 3. Due to the indirectness of evidence provided by KQs 4 and 5 for making 
recommendations for the clinical effectiveness of screening, we will only seek data from study 
designs offering the greatest potential for high internal validity. That is, for KQ4 (treatment) we 
will focus on RCTs, and for KQ5 (test accuracy) we will exclude case-control designs. Where 
high quality systematic reviews exist examining these indirect evidence links, we will utilize 
these when possible.  
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Figure 1. Analytical Framework 
 

 
 

AEs: adverse events; ARDS: acute respiratory distress syndrome; ASB: asymptomatic bacteriuria; d: day; g: grams; KQ: key 
question; NICU: neonatal intensive care unit; UTI: urinary tract infection; wks: weeks 
 
Key Questions (KQs)* 
 
Stage 1: 
 
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 with SES or 
other patient characteristics? 
KQ1b: What are the comparative benefits and harms of screening with different 
screening tests/algorithms for asymptomatic bacteriuria in pregnancy? 
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• 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)  

KQ 4 
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ASB+ 
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effectiveness 
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 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: 
 
Treatment 

KQ4: What are the benefits and harms of antibiotic treatment compared with no 
treatment for asymptomatic bacteriuria in pregnancy? 

 
Stage 3: 
 
Diagnostic accuracy of screening tests 

KQ5: What is the diagnostic accuracy of screening tests for asymptomatic bacteriuria in 
pregnancy? 

 
*Decision process for staging outlined in section on Analytical Framework and Staged Approach 
**Conducted if benefit-harm ratio deemed beneficial based on KQ1   
 
Section IV. Review Methods 
 
Literature Search 
The literature search strategy will be developed and implemented by a research librarian. The 
search strategy will consist of both controlled vocabulary, such as the National Library of 
Medicine's MeSH (Medical Subject Headings), and keywords, and will be peer-reviewed. 
Methodological filters will not be applied to limit retrieval by study design; study designs 
included for each KQ are identified in the section on inclusion and exclusion criteria. Searches 
will be restricted by language to include full texts published in English and French, without a 
publication date restriction.  
 
We will conduct comprehensive searches in bibliographic databases most relevant for each KQ. 
For evidence informing stage 1 of our review we will perform comprehensive searches for 
studies meeting our inclusion criteria as described below. For KQ1, we will search MEDLINE 
(1946-) via Ovid; Embase (1974-) via Ovid; Cochrane Library; CINAHL (1937-present) via 
EBSCOhost; and PubMed via NCBI Entrez. The detailed search strategy for MEDLINE is 
reported in Appendix 1 and will be adapted to accommodate the controlled vocabularies of each 
database. For KQs 2 (women’s outcome valuation) and 3 (cost-effectiveness of screening), we 
will modify the search to include relevant terms and will add suitable databases (e.g. PsycINFO 
for patient preferences, NHS Economic Evaluation Database [EED] for cost effectiveness). Full 
search strategies for all databases will be included in the final report.  
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For evidence used in stages 2 and 3, we are aware of at least one high-quality systematic review 
for KQs 4 (4) and 5 (10) which we may rely on. For KQ4 on effectiveness of antibiotic treatment 
compared with no treatment, we anticipate updating a recent Cochrane review of treatment for 
asymptomatic bacteriuria in pregnancy (4); if an update is not possible, we will follow methods 
adopted by the CTFPHC for integrating systematic reviews (see Appendix 2). If we update this 
review, the original search will be updated. For KQ5 (test accuracy), we anticipate using a recent 
review of screening tests for asymptomatic bacteriuria in pregnancy (10) and any additional 
reviews that may be identified as similar in scope. While multiple reviews may be considered for 
KQ5 (test accuracy) if found, we will not attempt to update the search(es) to identify more recent 
studies. If the scope of any review is narrower (e.g., does not include all interventions applicable 
to our topic), we may screen the excluded studies list(s) to identify potentially relevant studies 
for inclusion. To ensure we have identified all potentially relevant systematic reviews relevant to 
KQs 4 and 5, we will conduct a database search for systematic reviews. We will search 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 to identify systematic reviews, meta-analyses and health technology assessments. Our 
PubMed search will utilize a search filter from CADTH (45Thttps://www.cadth.ca/resources/finding-
evidence45T).  
 
Grey literature will be searched and documented according to CTFPHC methods and will 
include internet-based searches (via adapted Canadian Agency for Drugs and Therapeutics in 
Health [CADTH] checklists; 45Thttps://www.cadth.ca/resources/finding-evidence/grey-matters 45T), 
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 will be hand-searched for recent studies not yet published (2014-present): Society of 
Obstetricians and Gynaecologists of Canada, 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 will be contacted and invited 
to identify relevant research reports for consideration; websites of relevant Canadian stakeholder 
organizations will be searched.  
 
Eligibility Criteria 
Table 1 outlines the inclusion and exclusion criteria for all KQs, and details are provided below. 
 
Population 
Studies will be considered for inclusion in all KQs if they examine pregnant women at any stage 
of pregnancy where the population represents a “routine screening” scenario (e.g., the majority 
of patients do not have a degree of signs or symptoms prompting diagnostic testing and/or 
treatment for upper or lower UTI). It is recognized that many women experience nocturnal and 
increased frequency of urination, or other symptoms, which do not necessarily indicate 
bacteriuria or infections. We will include studies where a proportion of, but not all, women have 
risk factors for UTIs or other outcomes of the review. KQ2 on women’s outcome valuation, we 
will include studies of women of child-bearing age if no evidence is found from studies with 
pregnant women; studies will still be required to examine screening or antibiotic treatment 
during pregnancy. 

https://www.cadth.ca/resources/finding-evidence
https://www.cadth.ca/resources/finding-evidence
https://www.cadth.ca/resources/finding-evidence/grey-matters
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We will exclude studies exclusively including women with conditions that place them at 
substantially higher than average risk for bacteriuria (i.e., kidney infection, urogenital anomalies, 
polycystic kidneys, recurrent urinary tract infections [UTI], diabetes, sickle-cell disease), or with 
symptoms of UTI. 
 
39TPopulation subgroups of interest 39T:  history of kidney infection, urogenital anomalies, polycystic 
kidneys, recurrent urinary tract infection (UTI), diabetes, sickle cell disease, socioeconomic 
status (i.e., education, income), ethnicity (i.e., percent South Asian versus others), and 
urban/rural setting. 
 
Interventions & Comparators 
For clinical effectiveness of screening (KQ1), any screening test/algorithm for ASB will be 
eligible for inclusion and the comparator is absence of screening (1a) or a different urine test or 
screening algorithm (1b). Studies that compare urine cultures of differing criteria (e.g., threshold 
10P

3
P CFU/mL versus 10 P

5
P CFU/mL) will also be eligible for inclusion. For women’s outcome 

valuation (KQ2), any screening test for ASB during pregnancy will be eligible for inclusion; 
indirect evidence about antibiotic treatment during pregnancy broadly will be used if needed. For 
cost-effectiveness (KQ3), any screening test compared with no screening or another screening 
test (i.e., urine culture) will be eligible for inclusion; costs must be compared with 
outcomes/effects such that studies examining costs only will be excluded. For treatment 
effectiveness (KQ4), any antibiotic treatment for ASB compared to no treatment or placebo will 
be eligible for inclusion. For diagnostic accuracy (KQ5), any index test compared with a urine 
culture for detecting ASB will be eligible for inclusion. For all KQs, studies that include 
screening or treatment for group B streptococcus (GBS) at any time of pregnancy for any of the 
outcomes of interest will be included. 
 
We will exclude studies exclusively examining urine tests used for screening for other conditions 
(e.g., proteinuria, glycosuria), and non-urine screening tests (e.g., vaginal/rectal swab culture for 
GBS testing). 
 
39TScreening subgroups of interest39T: urine collection methods (e.g., clean-catch and/or midstream; 
excluding catheter methods/samples), 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 pathogen(s)), follow-up testing during pregnancy, and timing during 
pregnancy. 
 
Outcomes 
As with the KQs, the outcomes for inclusion for KQ1 (screening effectiveness) and KQ4 
(treatment) will be staged to some extent, if necessary. Each outcome has been 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. From these ratings, 
the eight outcomes were rated as critical will be included in stage 1; of three outcomes rated as 
important, low birth weight (but not hypertension or acute kidney injury) will be included 
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because in the past (i.e. older studies) this was conceptually considered the same as “pre-term 
birth”, which both the CTFPHC members and patients rated as critical. Considering harms 
separately, if no evidence is found for any of the outcomes (serious adverse events [AEs]) in 
stage 1, there will be inclusion of the outcomes (non-serious AEs) from stage 2. This grouped 
and staged approach to harms will address infrequent reporting, reporting of different harms 
across studies, and also uncertainty regarding all the potential harms that may be reported. Non-
serious AEs, particularly if frequent or severe, are considered important but not critical for 
decision making by the CTFPHC. This approach acknowledges guidance to limit the number of 
total outcomes (maximum 7) to those which can be successfully managed cognitively by 
guideline panels when balancing multiple benefits and harms.  

Outcomes for KQs 1 and 4 with ratings:  
 
Benefits (reduced incidence for all): 

1. maternal mortality (9)  
2. maternal sepsis (8)  
3. pyelonephritis (7) 
4. perinatal mortality (≥ 28 weeks of gestation (e.g., intrauterine demise, stillbirth, early 

neonatal death)) (9)  
5. spontaneous abortion/pregnancy loss before 20 weeks of 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 weeks of gestation) (7)   
8. low birth weight (< 2500g) (6) 

 
Harms: 

1. serious adverse event(s)P

a
P 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 

 
P

a
PSerious adverse event (experience) or reaction is any untoward medical occurrence that: a) results in death, b) is life-

threatening, 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);     
 
We will exclude studies that screen 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). 
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Women’s outcome valuation (KQ2) include 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); these outcomes will be based on considerations of the possibility or 
perceived/expected magnitude of effects for the outcomes identified for KQs 1 and 4. 
 
During focus groups, women identified an additional outcome - psychological distress/anxiety - 
and rated this as critical (7 out of 9), although it was interpreted differently by some women as 
either a benefit (e.g., reduction in psychological distress/anxiety by knowing the health status of 
themselves and their baby) or a harm (e.g., another of many tests and potential worries during 
pregnancy). Anxiety as a critical outcome will be sought and synthesized within findings from 
KQ2 on women’s valuation of benefits and harms of screening and treatment, as well as within 
interpretation of test accuracy outcomes from KQ5 (TP, TN, FP, FN) which will be interpreted 
based on the CTFPHC judgments on the magnitude of potential consequences of each (e.g., 
unnecessary anxiety from high FP, loss of potential benefit in FN) as identified in the section 
below “Assessment of the Overall Quality of the Evidence using GRADE”. 
 
Cost-effectiveness (KQ3) outcomes 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. 
 
Setting, Study Design & Timing 
Studies conducted in primary care, or relevant clinical settings (e.g., prisons, remote stations, 
community health centers, midwifery practice) will be included. For KQ3 on cost-effectiveness 
we will limit studies to those conducted using data relevant to Canada, thus within countries 
having a very high Human Development Index (22). 
 
For KQ1 (screening effectiveness), we will include RCTs initially and then, if needed based on 
the GRADE assessment of overall quality of the evidence, we will search for CCTs (defined in 
Section III) and then controlled observational studies (i.e., prospective and retrospective cohort, 
case-control, controlled before-after). For KQ2 (outcome valuation), we will include any study 
where women are asked to balance the benefits and harms of screening and treatment for ASB 
and state/choose their willingness to be screened and treated; surveys, experimental designs (e.g., 
contingent valuation), and qualitative research are examples. Cost-effectiveness (KQ3) will look 
at any study comparing effects and costs (e.g., cost-effectiveness, cost-utility, cost-benefit) and 
may include modelling of effects and/or costs. For KQ4 (treatment), we will rely on RCTs. For 
KQ5 (test accuracy), we will rely on 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, and 
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assessment in a cross-sectional manner. We will exclude case-control studies and studies with 
longitudinal assessment of the reference standard. 
 
For all KQs, case reports and case series (i.e., group of patients selected based on particular 
outcome) will be excluded as will papers not reporting primary research (e.g. editorials, 
commentaries, opinion pieces). Conference abstracts will not be eligible for inclusion, but will be 
captured and serve to help identify full study reports and assess the quality of evidence in 
relation to potential publication and reporting biases. No limits will be applied to publication 
year.  
 
Additional considerations 
We do not have a minimum sample size for inclusion, nor do we have a minimum threshold for 
extent of incomplete follow-up or participant attrition; these factors will be considered during 
assessment of the quality of evidence (e.g., precision domain accounts for sample size across 
studies), and during sensitivity analyses in cases of substantial heterogeneity in findings at the 
data synthesis stage (see relevant sections).  
 
Tables 1 to 5. Inclusion and Exclusion Criteria for Key Questions 
 
Table 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 
 
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 tract 
infection [UTI], diabetes, and sickle cell disease), or with symptoms of UTI 

Interventions Any screening program or test 
 
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 pathogen(s)), follow-up testing during pregnancy, timing during 
pregnancy 
 
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) 

Comparator KQ1a: No screening (but may include indicated/targeted testing and/or treatment upon development of  
symptoms or for high-risk groups) 
KQ1b: A different screening test or algorithm (see intervention subgroups) 

Outcomes Benefits (reduced incidence for all): 
1. maternal mortality (9)  
2. maternal sepsis (8)\ 
3. pyelonephritis (7) 
4. perinatal mortality (≥ 28 week’s gestation (e.g., intrauterine demise, stillbirth, early neonatal 

death)) (9)  
5. spontaneous abortion/pregnancy loss before 20 week’s 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: 
1. serious adverse event(s) P

a
P associated with antibiotic treatment, including but not limited to: (7) 

a. anaphylaxis,  
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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 

 
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) 

Study Designs Staged: RCTs, CCTs, controlled observational (i.e., prospective and retrospective cohorts, case-control, 
controlled before-after)    

Language English and French 
Setting Primary care and clinical settings (e.g., prisons, remote stations, community centers, midwifery practices) 
Timeframe No publication date limits 

CCT: controlled clinical trial; KQ: key question; RCT: randomized controlled trial 
P

a
PSerious adverse event (experience) or reaction is any untoward medical occurrence that: a) results in death, b) is life-threatening, 

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 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 
urinary tract infection [UTI]), diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural 
 
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 
tract infection [UTI], diabetes, and sickle cell disease), or with symptoms of UTI 

Interventions/Index 
Test 

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 
pathogen(s)), follow-up testing during pregnancy, timing during pregnancy 
 
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) 

Comparator/Reference 
Standard 

Not applicable 

OutcomesP

§ 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) 

Study Designs Qualitative, mixed methods, surveys/cross-sectional 
Language English and French 
Setting Primary care and clinical settings (e.g., prisons, remote stations, community centers, midwifery practices) 
Time frame No publication date limits 

KQ: key question 
 
P

§
PIf there is a very limited quality of evidence base for KQ2 (i.e., in terms of quantity/sample size, 

methodological quality, inconsistency between studies, or applicability to our population or 
setting) we will consider including studies examining women’s valuation of harms or benefits 
rather than the trade-off between the two. For example, studies examining women’s acceptance 
of screening and/or treatment for ASB when only considering their perspectives on the potential 
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risks of antibiotic treatment to their baby, or the importance placed on reassurance about the 
potential to prevent preterm delivery et cetera, could offer some indirect evidence to help the 
CTFPHC in their deliberations. Likewise, the relative value placed on different benefit or harm 
outcomes (e.g., serious versus non-serious AEs) could be informative. 
 
Table 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 
urinary tract infection [UTI], diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural 
 
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 
tract infection [UTI], diabetes, and sickle cell disease), or with symptoms of UTI 

Interventions/Index 
Test 

Any screening program or test  
 
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 pathogen(s)), follow-up testing during pregnancy, timing during 
pregnancy 
 
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) 

Comparator/Reference 
Standard 

No screening (but may include indicated/targeted testing and/or treatment upon development of  symptoms 
or for high-risk groups), or a different screening test or algorithm (see intervention subgroups) 

Outcomes Cost per quality-adjusted life-years (cost per QALY), incremental cost-effectiveness ratio (ICER), net 
benefit/cost 

Study Designs Economic evaluations 
Language English and French 
Setting Primary care and clinical settings (e.g., prisons, remote stations, community centers, midwifery practices); 

limited to countries rated as having very high Human Development Index (22)  
Time frame No publication date limits 

KQ: key question 
 
Table 4. KQ4: 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 
urinary tract infection [UTI]), diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural 
 
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 
tract infection [UTI], diabetes, and sickle cell disease), or with symptoms of UTI 

Interventions/Index 
Test 

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 pathogen(s)), follow-up testing during pregnancy, timing during 
pregnancy 
 
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) 

Comparator/Reference 
Standard 

No treatment or placebo 

Outcomes* Benefits (reduced incidence for all): 
1. maternal mortality (9)  
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2. maternal sepsis (8)\ 
3. pyelonephritis (7) 
4. perinatal mortality (≥ 28 week’s gestation (e.g., intrauterine demise, stillbirth, early neonatal 

death)) (9)  
5. spontaneous abortion/pregnancy loss before 20 week’s 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: 
1. serious adverse event(s) P

a
P 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 

 
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) 

Study Designs RCTs  
Language English and French 
Setting Primary care and clinical settings (e.g., prisons, remote stations, community centers, midwifery practices) 
Time frame No publication date limits 

KQ: key question; RCT: randomized controlled trial 
P

a
PSerious adverse event (experience) or reaction is any untoward medical occurrence that: a) results in death, b) is life-threatening, 

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 5. KQ5: Diagnostic 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 
urinary tract infection [UTI]), diabetes, sickle cell disease, socioeconomic status, ethnicity, urban/rural 
 
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 
tract infection [UTI], diabetes, and sickle cell disease), or with symptoms of UTI 

Interventions/Index 
Test 

Any index test 
 
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 pathogen(s)), follow-up testing during pregnancy, timing during 
pregnancy 
 
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) 

Comparator/Reference 
Standard 

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 pathogen(s)), follow-up testing during pregnancy, timing during 
pregnancy 
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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) 

Outcomes 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) 

Study Designs 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 

Language English and French 
 
Screening and Selecting Studies for Inclusion 
For the database searches, two reviewers will independently screen the titles and abstracts (when 
available) using broad inclusion/exclusion criteria. Citations will be classified as 
“include/unsure,” “exclude,” or “reference” (i.e., conference abstracts, protocols, and systematic 
reviews). One reviewer will review the “reference” group and will conduct all other searching as 
outlined in the above section. The full text of all studies classified as “include/unsure” or 
identified after reviewing the reference citations will be retrieved for full review; two reviewers 
will independently assess eligibility using a standard form that outlines the inclusion and 
exclusion criteria. Disagreements on final inclusion of all studies will be resolved through 
consensus or third party adjudication. For KQs 4 and 5, any existing systematic review(s) 
identified as relevant will be assessed for eligibility based on whether the authors: i) searched 
more than one database, ii) report their selection criteria, and iii) use PICOTS criteria that are a 
close match to that for the relevant KQ. In cases where there is more than one possible review 
providing results for the same intervention-outcome pair, we will choose one based on: 
AMSTAR (23) rating (score 8 or higher preferred), comprehensiveness of search (i.e., reports on 
most or more papers included by other existing reviews), closest match to our PICOTS, most 
recent date of study inclusion/search, and the quality and extent of reporting on individual study 
characteristics, data, and quality assessments. All decisions to exclude a study at full text review 
will be provided. The title/abstract screening and full-text selection processes will be conducted 
and documented in DistillerSR. The flow of literature and reasons for full text exclusions will be 
recorded in a PRISMA Flow Chart. 
 
Data Extraction & Reporting 
One reviewer will independently extract data from each included study or systematic review into 
DistillerSR; a second reviewer will verify all data. Disagreements will be resolved through 
discussion or third-party consultation until consensus is reached.  
 
When using individual studies for a KQ, a narrative summary (with accompanying tables) will 
be provided to report on all studies by design, country of origin, sample sizes, population(s) 
(including subgroups), intervention(s)/index tests (including data on thresholds and for subgroup 
questions), comparator(s)/reference test, setting, and outcome measures, as reported by studies. 
When there are multiple publications associated with a study we will consider the earliest report 
of the main (primary) outcome data to be the primary data source. We will extract data from the 
primary source first and then add outcome data reported in the secondary/associated publications 
and data sources. We will reference the primary source throughout the evidence report; all 
associated literature will be tabulated for reference.  
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When relying on systematic reviews for KQs 4 (treatment) and 5 (test accuracy), we will extract 
data on the characteristics of the systematic review (PICOTS), the included studies with specifics 
related to the population (size and characteristics), outcomes evaluated (including definitions and 
timing of assessment), quality/risk of bias (by domain/construct if available), the methods of 
analysis (meta-analytical approach and its findings in relation to heterogeneity, if applicable), 
findings from their syntheses including subgroup analysis and GRADE or other quality 
assessments if performed across studies, and any limitations noted by the systematic review 
authors. For KQs 4 and 5, data verification will be completed on 5 to 10% of included studies in 
any existing systematic review(s), and if satisfied with concordance, we will consider 
incorporating the reported data on study and participant characteristics without returning to the 
primary studies. If additional studies are included (e.g., new studies from updated search [KQ4] 
or excluded studies in the identified systematic review that is subsequently included for current 
review to ensure coverage of scope [KQ5]), these will be clearly identified and presented. 
 
When using individual studies, we will record intention-to-treat results, if possible. For 
continuous outcomes measures, we will extract (by arm) the mean baseline and endpoint or 
change scores, standard deviations (SD) or other measure of variability, and number analyzed. 
We will not include outcome data from studies that did not provide a follow up change or 
endpoint mean or data that could be used to calculate follow up scores. If necessary, we will 
approximate means by medians. If standard deviations are not given, they will be computed from 
p-values, 95% confidence intervals (95% CIs), standard errors, z-statistics, or t-statistics. If 
computation is not possible they will be estimated from upper bound p-values, ranges, inter-
quartile ranges, or (as a last resort) by imputation using the largest reported SD from the other 
studies in the same meta-analysis. When computing SDs for change from baseline values, we 
will assume a correlation of 0.5, unless other information is present in the study that allows us to 
compute it more precisely. For dichotomous outcomes, we will report counts or proportions, and 
sample size, by study arm.  
 
For dichotomous data on harms, each adverse event (AE) will be counted as if it represents a 
unique individual; because a single individual might experience more than one AE, this 
assumption may overestimate the number of people having an AE. Only numerical data for AEs 
will be extracted; that is, we will make no assumptions on lack or presence of an AE if this is not 
reported; authors that report only p-values or that one arm had fewer events than another (but 
where it is explicit that the outcome was captured in the study) will be contacted (3 times via 
email) to provide the data. 
 
Data on within-study subgroup analysis will be collected, including: subgroups (independent 
variables), the type of analysis (e.g., subgroup/stratified or regression analysis), the outcomes 
assessed (dependent variables), and the authors’ conclusions. We will collect data suitable for all 
patient and intervention subgroups (see Table 1) for performing our own subgroup analyses (e.g., 
stratified analysis, meta-regression) based on study-level data.  
 
Risk of Bias/Methodological Quality Assessment 
Two reviewers will independently assess the risk of bias (ROB) of each included study (KQs 1-
3), with disagreements resolved through discussion or third-party consultation to reach 
consensus. The results for each study and across studies will be reported by each domain and for 
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the overall ROB score. The ROB for each study will be assessed on an outcome basis where 
needed, particularly when different outcomes are assumed to have different susceptibilities to 
bias; for example, subjective outcomes and expected harms are more prone to bias from non-
blinding than objective outcomes and unexpected/rare harms.  
 
RCTs and CCTs (theoretically only differing from RCTs by lack of random sequence generation 
and not by other ROB domains) will be appraised using the Cochrane Risk of Bias tool (24). 
This tool consists of six domains (sequence generation, allocation concealment, blinding, 
incomplete outcome data, selective outcome reporting, and “other” sources of bias) and a 
categorization of the overall risk of bias. Blinding will be assessed separately for 
patients/providers and outcome assessors taking into account the type of outcome that may be 
affected (e.g. subjective vs. objective). To assist with outcome reporting bias assessments, we 
will seek study protocols and studies/data from registries. The overall assessment is based on the 
responses to individual domains. If one or more individual domains are assessed as having a high 
risk of bias, the overall score will be rated as high risk of bias. If at least one domain is assessed 
as unclear, and no domains are assessed as high, the overall score will be rated as unclear risk of 
bias. The overall risk of bias will be considered low only if all components are rated as having a 
low risk of bias.   
 
Controlled observational studies will be appraised using the Newcastle-Ottawa Quality 
Assessment Scale (25); three domains (sample selection, comparability of cohorts, and 
assessment of outcomes) are evaluated. Each item that is adequately addressed is awarded one 
star, except for the “comparability of cohorts” item, for which a maximum of two stars can be 
given. The overall score is calculated by tallying the stars. We will consider a total score of 6 to 
8 stars to indicate low ROB, 4 or 5 stars to indicate moderate ROB, and 3 or fewer stars to 
indicate high ROB.    
 
For diagnostic accuracy studies (KQ5), we will rely on the Quality of Diagnostic Accuracy 
Studies (QUADAS-2) (26) used to assess ROB. This tool assesses concerns of risk of bias 
among four domains (patient selection, index test, reference standard, and flow and timing) and 
concerns of applicability across the first three domains.  
 
If one or more systematic review(s) is used to provide evidence for KQ4 (treatment) or KQ5 
(accuracy), we will assess if the review used an explicit tool (e.g., Cochrane ROB [KQ4], 
QUADAS [KQ5]) for assessing the main sources of potential bias. If so, we will complete 
assessments on 5 to 10% of included studies to establish concordance before considering the use 
of assessments reported by each review.  
 
Studies answering KQ2 (outcome valuation) will be evaluated by tools appropriate to their study 
design: for surveys and qualitative studies we will use tools developed by the Center for 
Evidence-based Management (45Thttp://www.cebma.org/resources-and-tools/what-is-critical-
appraisal/ 45T). The quality of economic evaluation studies (KQ3) will be assessed using 
Drummond’s checklist for economic evaluation studies (27).   
 
Data Analysis & Synthesis 

http://www.cebma.org/resources-and-tools/what-is-critical-appraisal/
http://www.cebma.org/resources-and-tools/what-is-critical-appraisal/
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We will provide summaries of intervention effects for each study by calculating the appropriate 
statistics based on types of outcomes.  
 
Key Question 1  
For pair-wise meta-analysis in KQ1 (screening effectiveness), we will employ a random effects 
model. For continuous outcomes, we will report a pooled mean difference (MD) when one 
measurement tool is used, or other options that exist for communicating results when combining 
two or more outcome scales measuring similar constructs (28, 29). For dichotomous outcomes, 
we will report relative risks (RR) and risk differences (RD) between groups with corresponding 
95% CIs. For those outcomes (e.g. serious adverse events) where at least one intervention group 
contains zero events, only the risk difference will be used. For calculating the RD, we will use 
the median baseline risk for the control group in the included studies, although may perform 
sensitivity analysis using differing baseline risks if thought suitable (30, 31). The decision to 
pool studies will not be based on the statistical heterogeneity (IP

2 
Pstatistic will be reported), but 

rather on interpretation of the clinical and methodological differences between studies. When 
substantial heterogeneity is suspected, we will conduct sensitivity analyses if appropriate (e.g., in 
the presence of studies with outlying effect sizes, for studies rated as high risk of bias in some 
domains such as incomplete outcome data [<80 percent] or lack of allocation concealment, 
parallel versus cross-over designs). Heterogeneity will also be examined during our planned 
subgroup analyses for important patient and intervention variables (see Table 1). Where there are 
at least eight studies in a meta-analysis, we will analyze publication bias both visually using the 
funnel plot and quantitatively using Egger’s test (32). We will not combine results from RCTs 
with CCTs or controlled observational studies (if used via staging approach for KQ on 
screening); rather, the latter two will be used to support or provide context for the evidence from 
RCTs.  
 
Key Questions 2 & 3 
For KQs 2 (outcome valuation) and 3 (cost-effectiveness), results will be narratively described in 
most cases. If more than one study is identified providing numerical values for ranking benefits 
and/or harms (KQ2) or similar outcomes (KQ3) these will be summarized descriptively and 
results across studies compared. Thematic analysis may be undertaken for KQ2, including 
coding data (meaning and context) into descriptive themes that accurately reflect the data and 
then summarizing this in a narrative format.   
 
Key Questions 4 and 5 
When using systematic reviews for stages 2 and 3, any meta-analysis will be reconstructed if 
possible to provide graphical representation of the findings to support our interpretations. Meta-
analysis may be recalculated, if possible, when new studies are found in search updates (KQ4), 
analysis methods are not thought appropriate (e.g., use of random rather than fixed effects 
models, ability but no use of HSROC models [see below]) or if further analysis (e.g. between-
study stratification) may be possible for subgroups of interest. When substantial methodological 
heterogeneity was found, we may conduct sensitivity analyses if appropriate and able (e.g., for 
studies rated as high risk of bias, different study designs) or decide to not use the 
pooled/combined estimate. If not conducted by the authors and when there are at least eight 
studies in a meta-analysis, we will if possible analyze publication bias both visually using the 
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funnel plot and quantitatively using Egger’s test (32). If meta-analysis was not performed, we 
will summarize the findings of the systematic review authors. 
 
For KQ5 (diagnostic accuracy), if individual studies are incorporated we will construct 2 x 2 
tables and calculate sensitivity, specificity, and positive and negative likelihood ratios (LR+, LR-
). Sensitivity and specificity are measures of test accuracy. Likelihood ratios are used to estimate 
the increased or decreased probability of disease (i.e., ASB) for a patient and can be used to 
refine clinical judgement based on varying pre-test probabilities. The larger the LR+, the more 
accurate the test is and the greater the likelihood of disease following a positive test; the smaller 
the LR-, the more accurate the test is, the lesser the likelihood of disease following a negative 
test (33). A LR+ that is >10 indicates a large and often conclusive probability that the condition 
is present; a LR- that is <0.10 suggests a large and often conclusive probability that the condition 
is not present. A likelihood ratio of one means that a positive or negative result is equally 
probable in a patient with and without the disease/condition.  
 
If there are more than three studies and they are clinically homogenous (i.e., timing in 
pregnancy, thresholds, diagnostic criteria), we will pool data using a hierarchical summary 
receiver-operator curve (HSROC) and bivariate analysis of sensitivity and specificity (34). The 
HSROC simultaneously compares the sensitivity and specificity (taking their correlation into 
account) for all studies comparing a particular screening test with ASB diagnostic criteria. We 
will use Review Manager Version 5.0 (The Cochrane Collaboration, Copenhagen, Denmark) to 
perform meta-analyses, and Stata 11.0 (metandi program; StataCorp LP, College Station, TX, 
USA) to fit the bivariate and HSROC models and produce the pooled estimates of sensitivity, 
specificity, and likelihood ratios.  
 
The results will be organized by type of screening test. If possible, we will examine the impact of 
screening before and after 12-16 weeks’ gestation and in relation to other intervention subgroups 
described in Table 5. Sensitivities, specificities, and likelihood ratios and their 95% confidence 
intervals (CI) will be presented in summary tables that include all screening tests and diagnostic 
criteria. Based on the findings for sensitivity and specificity and estimates of one or more 
relevant baseline prevalence, an evidence profile will be generated for the outcomes FN, FP, TN, 
and TP (30).  
 
Subgroup Analyses 
Our primary approach for evaluating differential effect for subgroups will be to record any 
within-study subgroup analyses performed by study investigators using individual patient data; 
these results preserve the within-study randomization. Because these results are often based on 
diverse methodology and may be difficult to interpret across the body of evidence, we will also 
perform our own subgroup analyses using study-level data, as possible, using formal statistical 
approaches (e.g., meta-regressions) or by stratifying the results of the pairwise meta-analyses by 
subgroup variables. When determining whether entire studies fall into a particular subgroup 
category (e.g., recurrent UTI), we will consider ≥80 percent of the study population meeting the 
criteria as sufficient. We will employ regression analyses when: for continuous variables (e.g., 
timing during pregnancy) there are at least six to ten studies reporting on the outcome within a 
specific subgroup, and for categorical variables (e.g., history of recurrent UTI) there are at least 
three studies for each category level. The number of sufficient studies serves as a rule of thumb 
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for the lower bound that investigators can consider for a meta-regression, but power will vary 
according to the size and variability of the effect. These analyses would rely on study-level data, 
such that the results would be considered observational in nature. 
 
Assessment of the Overall Quality of the Evidence using GRADE 
 
Two reviewers will independently assess the quality of the body of evidence or confidence in the 
effect for each outcome of interest (see Table 1) using the GRADE methodology. Discrepancies 
will be resolved through discussion or third-party consultation to reach consensus. Assessments 
will be entered into the GRADEPro software and summarized in GRADE evidence profiles, 
Summary of Findings tables and Evidence to Decision Tables. Footnotes to the tables will 
explain all decisions. The CTFPHC will then use this evidence on each outcome, to assess the 
net benefits and harms of each service, consider patient preferences and values, and other 
elements of the GRADE methodology to develop the recommendations on screening for 
bacteriuria (feasibility, acceptability and equity).  
 
The general approach is outlined here although methods will align with GRADE guidance (30, 
35). When using systematic reviews, GRADE assessments will be based on the individual 
studies and reporting by review authors (e.g., on ROB assessments and PICOTS characteristics) 
and upon validation of a sample by the review team. For evidence on the benefits and harms of 
screening (KQ1), as a starting point the quality is assigned as high for evidence from RCTs and 
low for evidence from observational studies, when used. For accuracy studies, cross-sectional or 
cohort studies in patients with diagnostic uncertainty and direct comparison of test results with 
an appropriate reference standard will be considered high quality. Thereafter, we will examine 
and potentially downgrade the quality based on five core domains: study limitations/ROB, 
inconsistency, indirectness, imprecision, and publication/reporting bias. For outcomes where 
there is evidence from observational studies and no other reason to downgrade the evidence, we 
will also consider the additional domains of dose-response association, plausible confounding, 
and strength of association (i.e., large magnitude of effect [i.e., large ≤ 0.5 or ≥ 2.0 or very large 
RR ≤ 0.2 or ≥ 5.0]), to potentially upgrade the quality (36).  
   
For the study limitations (risk of bias) domain RCTs and CCTs may be 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 (37). 
Evidence from observational studies will be downgraded when most studies have moderate or 
high ROB. For inconsistency (consistent, inconsistent) we will assess the magnitude of the 
effects of the included studies (e.g., inconsistent when lack of overlap in 95% CIs for some 
studies) (38). Indirectness of the evidence (direct or indirect) is based on evaluating the 
relevance of the study’s PICOs compared to ours for our primary KQ1 (effectiveness of 
screening); when relying on test accuracy and treatment studies there will be downgrading by at 
least one level for this domain (36). We will assess imprecision (precise or imprecise) on the 
basis of clinical thresholds and Optimal Information Size (39). For outcomes where clinical 
thresholds are used/determined, we will typically downgrade this domain once if the entire 
pooled 95% CI does not cross the threshold (i.e. only one limit of the CI crosses), and downgrade 
twice if the 95% CI crosses the threshold and no difference (0 MD or 1.0 RR) or does not cross 
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the threshold at all. Thresholds may be determined a priori (prior to viewing results from studies) 
but may also be revised post hoc based on careful benefit-harm considerations when considering 
all outcomes together (e.g., lower benefit threshold in cases of few and minor harms). A precise 
estimate is one that allows for a clinically useful conclusion. Reporting bias (suspected or 
undetected) will be evaluated with respect to publication bias.  
 
Interpreting these domains when relying on evidence from diagnostic test  (KQ5) data has certain 
considerations, including how certain the CTFPHC is about the consequences of each outcome 
(FP, FN, TP, TN) in relation to the main outcomes of interest for KQs 1, 2 & 4 (30).  
 
External Review  
The evidence review will be peer-reviewed by external content experts (minimum 3) and invited  
stakeholder organizations (minimum 10), with response to all comments shared with all 
reviewers approximately two months after posting of the final review. 
 
Planned Schedule and Timeline 
Draft protocol approved by CTFPHC members: July 29, 2016 
External peer review: August 1-10, 2016 
Final protocol: November 30, 2016 
Draft evidence review: January 31, 2017 
Final evidence review: March 31, 2017 
 
Conflict of Interest Statement 
None of the study team members have any known actual or perceived conflicts of interest related 
to this review. 
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Appendix 1. MEDLINE Search Strategy (KQ1 [screening effectiveness])  
 
Database: Epub Ahead of Print, In-Process & Other Non-Indexed Citations, Ovid MEDLINE(R) 

Daily and Ovid MEDLINE(R) 1946 to Present 

Search Title: PHTF Bacteriuria Screening in Pregnancy 

Strategy:  

1. Asymptomatic Infections/ and (bacteriuria* or bladder* or cystitis* or kidney* or pyelo-
cystiti* or pyelocystiti* or pyelo-nephriti* or pyelonephriti* or urin* or UTI*).mp.  
2. Bacteriuria/  
3. exp Cystitis/  
4. Dysuria/  
5. Pyelonephritis/  
6. Urinary Tract Infections/  
7. bacilluria*.tw,kf.  
8. bacteriuria*.tw,kf.  
9. cystiti*.tw,kf.  
10. (cysto-pyeliti* or cystopyeliti*).tw,kf.  
11. dysuria*.tw,kf.  
12. (infection* adj2 (bladder* or genitourin* or kidney* or urin* or urogenita*)).tw,kf.  
13. (pyelo-cystiti* or pyelocystiti*).tw,kf.  
14. (pyelo-nephriti* or pyelonephriti*).tw,kf.  
15. (UTI or UTIs).tw,kf.  
16. or/1-15 [Combined MeSH & text words for bacteriuria]  
17. Antibody-Coated Bacteria Test, Urinary/  
18. *Bacteriuria/di, pc, mi, ur  
19. exp *Cystitis/di, pc, mi, ur  
20. Mass Screening/  
21. Microbial Sensitivity Tests/  
22. Microscopy/  
23. Predictive Value of Tests/  
24. *Pyelonephritis/di, pc, mi, ur  
25. Reagent Kits, Diagnostic/  
26. Reagent Strips/  
27. "Sensitivity and Specificity"/  
28. Urinalysis/  
29. *Urinary Tract Infections/di, pc, mi, ur  
30. ((accurac* or diagnostic) adj5 (algorithm* or test*)).tw,kf.  
31. diagnostic accurac*.tw,kf. 
32. culture*.tw,kf.  
33. (detect* or predict* or screen*).tw,kf.  
34. (dip slide* or dipslide* or dip stick* or dipstick*).tw,kf.  
35. (micro-scopy or microscopy).tw,kf.  
36. (microb* adj2 test*).tw,kf.  
37. ((re-agent* or reagent) adj3 (strip* or test*)).tw,kf.  
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38. strip* test*.tw,kf.  
39. urine test*.tw,kf.  
40. (urinalys* or urine analys*).tw,kf.  
41. uriscreen.tw,kf.  
42. or/17-41 [Combined MeSH & text words for screening]  
43. exp Pregnancy/  
44. Pregnancy Complications, Infectious/  
45. Pregnant Women/  
46. Prenatal Care/  
47. Prenatal Diagnosis/  
48. (antenatal* or pre-natal* or prenatal*).mp.  
49. (expect* adj (female? or mother? or wom#n)).tw,kf.  
50. pregnan*.mp.  
51. or/43-50 [Combined MeSH & text words for pregnancy]  
52. and/16,42,51 [Combined searches for bacteriuria, screening & pregnancy]  
53. Male/ not (Female/ and Male/)  
54. 52 not 53 [Male only records excluded]  
55. exp Animals/ not (exp Animals/ and Humans/)  
56. 54 not 55 [Animal only records excluded]  
57. (comment or editorial or news or newspaper article).pt.  
58. (letter not (letter and randomized controlled trial)).pt.  
59. 56 not (57 or 58) [Opinion pieces excluded]  
60. case reports.pt.  
61. 59 not 60 [Case reports excluded]  
62. limit 61 to (english or french)  
63. remove duplicates from 62 
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Appendix 2. Methods for Integrating Existing Systematic Reviews into New Reviews 

One or more systematic reviews may exist that align with one or more key questions (KQs) of 
the reviews undertaken to inform CTFPHC guidelines. The CTFPHC and ERSCs have  
considered the manner in which new reviews conducted for CTFPHC guidelines can benefit 
from efficiencies by incorporating existing systematic reviews, while maintaining 
methodological rigor in their own systematic review conduct, closely aligning existing reviews 
within their review scope (i.e., inclusion/exclusion criteria), and maintaining consistency with 
other CTFPHC Methods. They have based their approach on work conducted by a methods 
working group composed of investigators from the Evidence-based Practice Center Program 
funded by the U.S. Agency for Healthcare Research and Quality. P

1,2
P A summary of the way the 

ERSCs will operationalize the 12 AHRQ recommendations (Box 1) to meet their needs is 
outlined below. This approach differs from situations when “updating” a single existing 
systematic review is deemed suitable, that is, in some cases a high-quality review will be used to 
answer one or more of the CTFPHC KQs in entirety, usually without revisions to the review’s 
scope, search for evidence (apart from updating to present), methodological quality/risk of bias 
assessments, data extraction, or data analysis.    
 
46TSummary of CTFPHC Approach 
The recommendations developed by AHRQ (Box 1) will serve as an overall framework for 
ERSC reviews, although in most cases existing systematic reviews will be used to build 
efficiencies in discrete steps within the review process―mainly search and selection of 
literature, and data extraction―which will not generally include refinement of the scope or data 
analysis and interpretation. Moreover, we will not in most circumstances include a systematic 
review itself as a study design for inclusion (unless the intention is to specifically conduct an 
overview of reviews). The ability to use any given systematic review will largely depend on how 
it aligns with the CTFPHC review’s scope (PICOTS). A further primary consideration will be 
the comprehensiveness of its search strategy and reporting of literature flow. It is important to 
note that some CTFPHC reviews need to be complex with multiple stages (e.g., a review of 
screening effectiveness for patient-important benefits and harms may require including evidence 
on indirect evidence of test accuracy and treatment) such that existing systematic reviews may 
exist for one or more discrete stages but not for others. Some key points on the 
operationalization, and minor revision, by the ERSCs of these recommendations are provided 
below.     

1. Choosing systematic reviews: Following the identification of relevant reviews (a search 
for systematic reviews may be undertaken for some topics), the evidence for each will be 
mapped to the PICOTS elements and the quality of the review will be assessed (e.g., 
using the AMSTAR tool which has been evaluated and found effective to discriminate 
reviews with high and low quality of methods and reporting). P

3
P Some of the CTFPHC 

KQs may only have a single existing systematic review for possible incorporation, while 
others may have more than one; if suitable, a decision between systematic reviews will be 
based on methodological quality, comprehensiveness and quality of its literature search 
and reporting (e.g., assessed using PRESS checklist), comprehensiveness of reporting on 
included studies, and the best fit within the CTFPHC scope and methods. In some cases 
two or more reviews may be integrated because, together, they capture the full scope of 
the CTFPHC KQ(s). Rationale will be provided for choices made.   



ASB Proposal - Appendix Page 4 
 

Note: If no review is deemed a good fit for purpose for integration (i.e., de novo process 
all together appears to be best option) we will at minimum examine available reviews for 
their search strategies (to ensure that our search strategies are comprehensive) and review 
their reference lists for identification of studies.   

2. Searching: Various strategies will be considered. If one or more reviews are fit for 
purpose (but do not meet criteria for classification as a systematic review update) and 
cover a scope that is very similar or broader than the CTFPHC topic, we may update the 
search(es) if the last search date was prior to 6 months before commencing our review. 
When there are multiple reviews being considered, updating the literature to present may 
involve a new comprehensive search strategy to identify studies published after the date 
of the earliest existing review; this may reduce complexities when trying to implement, 
document, and remove duplicates from multiple searches. Alternatively, if the scope of 
the existing review(s) is narrower (e.g., missing an element in PICOTS) or the search 
deemed sub-optimal in some manner (e.g., missing key terms, additional database viewed 
as highly relevant) we may re-run the existing review’s search concurrent with an 
original (e.g., broader) search and remove the citations previously screened for the other 
review. If more appropriate, we may update the other review’s search and use a new 
search for the missing PICO element(s) (e.g., one additional intervention) for a longer 
time period to meet our timeframe. In cases where we feel screening excluded studies 
lists is appropriate we will also undertake this. Careful consideration will be used to 
ensure a comprehensive search is conducted regardless of approach taken; moreover, the 
ERSC librarians will help determine on a case-by-case basis what approach would be 
feasible for implementation to ensure aims of building efficiencies are possible.   

3. Screening and selection: We will assess articles included in all relevant reviews (based 
on full text if necessary) to determine if they meet our inclusion criteria.  

4. Data extraction and methodological quality assessments: We will consider 
incorporating the data on study and participant characteristics rather than extracting these 
data anew; we may also use the review author’s risk of bias assessments if the 
tools/methods are consistent with CTFPHC methods. These steps will create efficiencies 
but because they are dependent on the quality of the systematic review and extent of 
reporting, the ERSC staff will verify the data on at least 5 to 10% of studies.P

1
P  

5. Data analysis: We will consider using quantitative outcome data from reviews (with 
verification), but will not typically use meta-analyses or quality (GRADE) assessments of 
existing reviews. 

6. Reporting: Transparent reporting of all integration steps used will be included in the 
evidence review report. 
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Box 1. Recommendations developed by AHRQ EPCs*P

1,2
P  

 *Strength of evidence refers to AHRQ’s slightly modified approach to the GRADE quality of evidence approach   

1. Existing reviews should be confirmed as systematic reviews through the application of a minimum set of 
eligibility criteria. We propose that the minimum eligibility criteria for systematic reviews include an explicit and 
adequate search, application of predefined eligibility criteria to select studies, risk of bias assessment for included 
studies, and synthesis of results. 

2.  Criteria to assess the relevance, in terms of question elements and currency, and quality of existing systematic 
reviews under consideration for inclusion in reviews should be predefined. 

3.  The quality of relevant existing systematic reviews should be assessed in an explicit manner with a minimum set 
of quality criteria that include search of multiple sources, use of a generally accepted tool for risk of bias 
assessment, and sufficient information to assess the strength of the body of evidence that includes the major 
domains of risk of bias, directness, consistency, precision, and reporting bias. 

4.  The risk of bias assessments from the existing systematic review may be used when the review described an 
explicit process, including the use of a tool or method that is compatible with the approach of the current review 
and that assessed the key sources of potential bias. 

5.  We suggest that risk of bias assessment be repeated in a sample of studies from an existing review under 
consideration for inclusion in a new review to confirm concordance with current review team approach. 

6.  We recommend that at a minimum, reviews should narratively describe findings of the prior review(s), including 
the number and types of studies included, and the overall findings. 

7. We recommend that newly identified studies be clearly distinguished from studies in the existing review(s) when 
presented in the narrative and any tables (eg, separate tables). 

8.  Summary tables should include sufficient information to support ratings for overall strength of evidence, including 
ratings for individual strength of evidence domains (study limitations, consistency, precision, directness, reporting 
bias). The strength of evidence ratings should be based on the underlying primary evidence, not the number or 
quality of existing systematic reviews. 

9.  Using strength of evidence domains as a framework (study limitations, consistency, precision, directness, and 
reporting bias), review authors should consider how new evidence would change estimates of effect or ratings for 
strength of evidence. A new quantitative synthesis (ie, pooled estimate) is needed if new studies would change 
conclusions or strength of evidence judgements, or to obtain a more precise or more up-to-date estimate. 

10. In cases where the existing systematic review(s) did not complete strength of evidence grading for a comparison 
and outcome of interest, the strength of evidence should be assessed for the body of evidence, considering primary 
studies from prior review(s) and any new studies identified. 

11. In cases where no new studies are added to the body of evidence, the strength of evidence assessment from the 
existing systematic review may be used if conducted using an acceptable grading approach consistent with current 
review context. In these cases, we suggest that the overall strength of evidence assessment be reviewed, 
considering the strength of evidence domains, to confirm consistency with current review team assessments. 

12.  In cases where new studies are added to the body of evidence, the strength of evidence may need to be reassessed 
on the basis of all studies/evidence. 
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