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Introduction
Reasons to Update the UTI Guidelines

Magnitude of the burden of urinary tract infection: Urinary tract infection (UTI) is one of the most
frequent reasons for clinic, emergency room, and hospital visits, with an estimated annual global
burden of 404.61 million cases and 236,790 deaths in 2021." Consequently, UT is one of the
most common infections managed by primary care clinicians, urgent and emergency care
clinicians, hospitalists, general internists, gynecologists, and geriatricians. In 2021, an estimated
7.7 million visits to United States (US) emergency departments were for genitourinary issues,
the majority presumably for UTI.2 A summary of the National Inpatient Sample (NIS) database in
2018 reported that among 35.5 million hospitalizations in the US, 2.8 million had any UTI ICD-
10 diagnosis code, and 626,520 met their definition of complicated UTI.2 Of the complicated UTI
diagnoses, only 126,520 (20%) had coding documentation of a urinary catheter and thus met
their definition of catheter-associated UTI (CAUTI).




UTI is also the leading cause of gram-negative bacteremia, accounting for 48% of gram-
negative bacteremia reported by 24 US hospitals in 2021.*° Many but not all healthcare-
associated UTIs are related to urinary catheters. A point prevalence survey of patients in US
acute care hospitals in 2015 found that UTI accounted for 9.1% of all healthcare-associated
infections, with an estimated 62,700 healthcare-associated UTls annually.® Of these healthcare-
associated UTls, 62% were related to an indwelling transurethral urinary catheter, thus meeting
the surveillance definition for CAUTI. Unfortunately, estimates of the burden of complicated
urinary tract infections (cUTIs) are uncertain, for several reasons. Documentation of urinary
catheter use is often missing, and thus database studies tend to underestimate CAUTI. On the
other hand, CAUTI may be over diagnosed in asymptomatic patients with bladder colonization.
National surveillance for healthcare associated infections in acute care settings requires
reporting of CAUTI but not of UTls that develop in the absence of a urinary catheter, so the true
incidence of UTI cases occurring in hospitalized patients is hard to quantitate.®

Need to expand the scope of prior UTI guidelines: The prior version of the IDSA UTI guidelines
focused on uncomplicated cystitis and pyelonephritis in women, omitting complicated UTI (cUTI)
and UTl in men.” Since the publication of those guidelines, many randomized, controlled trials
assessing new antimicrobials for cUTI in both women and men have been published. Although
UTI is more common in women, m. Women have a lifetime risk of 53% of experiencing UTI.
While UTI is uncommon in men prior to age 50, their lifetime risk is a nontrivial 14%.2 Risk of
experiencing a UTI increases with age in both sexes.® Given the aging US population, UTl in
men is a salient issue, as is UTI in women. Fortunately, a reasonable evidence base now exists
to support guidelines for treatment of cUTI in men and women. As a caveat, throughout these
guidelines, “women” and “men” refer to persons’ biological sex (assigned at birth), as data from
transgender persons are lacking in UTI clinical trials, and genitourinary anatomy is likely
relevant for UTI risk and treatment response.

The bacteria that are isolated from UTI are becoming increasingly resistant to antibiotics: Gram-
negative urinary organisms collected from outpatients across all regions of the United States
now have antimicrobial resistance rates above the thresholds recommended for using
antibiotics as empiric treatment of UTI in the 2010 guidelines.” Specifically, these guidelines
recommended avoiding empiric use of trimethoprim-sulfamethoxazole for acute cystitis if the
local resistance rates of uropathogens are known to exceed 20% and avoiding empiric use of
fluoroquinolones alone for pyelonephritis if the resistance of community uropathogens to
fluoroquinolones is known to exceed 10%. Enterobacterales (formerly Enterobacteriaceae) is
the order of gram-negative bacteria that includes many of the organisms typically causative of
UTI (i.e., Escherichia coli, Klebsiella species, Proteus species) but does not include
Pseudomonas species. Among Enterobacterales urinary isolates from US adult patients in
ambulatory settings from 2018-2020, resistance was 21.6% to fluoroquinolones, 22.4% to
trimethoprim-sulfamethoxazole, and 21.6% to nitrofurantoin. Corresponding inpatient urinary
isolates had resistance rates of 27.5%, 25.4%, and 27% to fluoroquinolones, trimethoprim-
sulfamethoxazole, and nitrofurantoin, respectively.' In the face of these concerningly high rates
of resistance, the evidence needed to guide empiric choice of antibiotics for treating UTIs needs
to be reevaluated.




Figure 1.0. Comparing prior and updated classifications of uncomplicated and complicated UTI
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Need to update the classifications of uncomplicated and complicated UTI: We perceived a need
to update the classifications of uncomplicated and complicated UTI to better align with clinical
practice, become more congruent with the available data on male UTI, and better guide
management decisions. The clinical distinctions between subcategories of complicated UTI,
such as pyelonephritis and febrile UTI, are not standardized or clearly understood from a
pathogenesis point of view.""'? We therefore focused our revised classifications of
uncomplicated and complicated UTI on the presence or absence of localized or systemic
symptoms, particularly fever, that would suggest the infection had progressed beyond the
bladder. We also focused the revised classifications on factors that would be readily apparent
to the treating clinician at the point of care (e.g., vital signs and catheterization) rather than
factors that might not be apparent without a urologic evaluation (e.g., anatomic abnormalities or
urinary retention). These updated classifications align with the current clinical terminology of
simple cystitis versus complicated UTI. Our updated classifications also align the European
Urologic Association’s (EUA) recently published classifications of UTI as localized or systemic."
We likewise agree with the EUA that risk factors for treatment failure (and subsequent
complications) are relevant to both uncomplicated (localized) or complicated (systemic), and the
clinician must consider each patient’s risk factors in addition to determining whether the
infection is presenting as a localized or systemic infection. Furthermore, all patients diagnosed
with UTI need to have signs or symptoms related to the organisms in the bladder (or spreading
beyond the bladder); otherwise the patient actually has asymptomatic bacteriuria (ASB) and
does not need antibiotic treatment.
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Classifications



Classifications of complicated and uncomplicated UTI: Our understanding of what constitutes
uncomplicated and complicated urinary tract infection has evolved since the 2010 publication of
the IDSA guidelines (Figure 1.0). Clinical practice and considerations for management of the
infectious syndrome have largely driven these changes. The classifications that we have chosen
for the purposes of these guidelines focus on whether or not the infection is likely to be confined
to the bladder, on initial evaluation. If so, the infection is defined as an uncomplicated UTI.
Systemic signs of iliness, such as fever or bacteremia, suggest that the infection has extended
beyond the bladder and is thus defined as a complicated UTI. Evidence of renal parenchymal
involvement (e.g. costovertebral angle tenderness), or a prostatic abscess, would also
demonstrate that the infection has extended beyond the bladder. Subsequent discovery of
obstruction in the upper urinary tract, such as from a stone, would render the infection
complicated. Therefore, our categorization focuses on the extent and clinical severity of the
illness, which in turn will drive management considerations.

Patients who have underlying urologic abnormalities (such as benign prostatic
hypertrophy or a cystocele), diabetes, or immunocompromise are not automatically classified as
having a complicated UTI. If such patients appear to have infection confined to the bladder and
are not systemically ill, their infection would be considered an uncomplicated UTI (uUT]I). By this
classification, both men and women can have uncomplicated UTI, but choice of antibiotics and
duration of treatment for uncomplicated UTI may differ for men and women. Duration of
treatment for uUTI will be addressed in the subsequent uUTI guidelines. While we acknowledge
that patients with underlying urologic abnormalities, diabetes, or immunocompromise may be at
higher risk for severe infection and may merit closer observation, these beliefs should be
balanced against the lack of robust data indicating said populations benefit from longer antibiotic
duration for UTI. On the other hand, a patient with new onset hydronephrosis related to
obstruction along the urinary tract would be expected to have a cUTI with systemic symptoms.

In general, acute prostatitis, should be considered and excluded before classifying UTI
as uncomplicated in a male patient, as prostatitis can affect choice of therapy and duration.™
Our clinical questions and accompanying search strategies did not encompass prostatitis,
epididymitis, or orchitis, and the management of these conditions is outside the scope of these
guidelines.



Our updated classifications should help avoid the difficulty in clinical practice of
determining which patients have an underlying urologic abnormality (such as chronic
urolithiasis), as such information is often unavailable at the point of care when treating UTI.

Box 1: Complicated UTI classifications for guidelines purposes (intended to guide
treatment not diagnosis)
- Clinical presentation:

o Complicated UTI is accompanied by symptoms which suggest an infection
extending beyond the bladder, including:

= Fever

= Other signs or symptoms of systemic illness (including chills, rigors, or
hemodynamic instability)

=  Flank pain
= Costovertebral angle tenderness

o Pyelonephritis is encompassed in complicated UTI.

o UTI with systemic symptoms associated with transurethral, suprapubic, or
intermittent catheterization is encompassed in complicated UTI.

- Populations:

o Patients with complicated UTIs may have an indwelling urinary catheter,
neurogenic bladder, urinary obstruction, or urinary retention as an underlying
condition.

o These guidelines are not intended to apply to bacterial prostatitis, epididymitis,
or orchitis.

Conversely, patients with long-term indwelling urinary catheters, stents, or percutaneous
nephrostomy tubes and symptoms related to the presence of bacteria in the urinary tract are
considered to have a complicated UTlI, as the presence of a medical device/foreign body is
readily apparent and impacts multiple aspects of the treatment approach. For our purposes,
urinary catheters include transurethral (Foley) catheters, suprapubic catheters, and daily
intermittent use of urinary catheters because all can be associated with bladder colonization,
biofilm formation, bladder/urethral trauma, and chronic sediment or stones in the urinary tract.
However, we acknowledge that a subset of patients with CAUTI without systemic symptoms
may be treated as simple cystitis, particularly those in which the catheter has only been in place
for a short while, thus minimizing the bladder injury. In a patient with a long-term urinary
catheter who does not have signs or symptoms of infection beyond the bladder, the clinician
should carefully consider whether the patient has UTI or asymptomatic bacteriuria (ASB). ASB
is covered in the IDSA guidelines on this topic."® Urinary catheters can cause urethral and
bladder discomfort, which needs to be distinguished from the bladder pain of cystitis.

“note that the classifications of uncomplicated and complicated UTI chosen for these
guidelines are intended to guide management of UTI, not diagnosis. Details of our
classifications appear in Figure 1.0 and Boxes 1 and 2.



Our classifications of uncomplicated and complicated UTI differ from the Food and Drug
Administration (FDA) guidance definitions. The FDA guidance defines uncomplicated UTI as
occurring in a female patient with lower urinary tract symptoms and pyuria, and microbiologic
confirmation via culture is recommended. Many of the clinical trials that form the evidence base
for these guideline recommendations were designed per the FDA definitions. Therefore, trials
designed to study a new drug for uncomplicated cystitis excluded men, and trials focused on
complicated UTI may have enrolled men with simple, acute cystitis. Another important
implication of our updated classifications is that studies focused on women with “uncomplicated

Box 2: Uncomplicated UTI classifications for guidelines purposes (intended to guide
treatment, not diagnosis)
- Clinical presentation:
o A clinical syndrome characterized by local bladder signs and symptoms such as dysuria,
urgency, frequency, and suprapubic pain.
o Uncomplicated UTl is presumed to be confined to the bladder and is defined by absence
of signs or symptoms which suggest an infection extending beyond the bladder:

= No fever, unless explained by a non-UTI cause

= No other signs or symptoms of systemic illness (including chills, rigors, or
unstable vital signs), unless explained by a non-UTI cause

= No flank pain
= No costovertebral angle tenderness

- Populations:

o Uncomplicated UTI can occur in females or males, patients with underlying urologic
abnormalities, patients with immunocompromise, and persons with diabetes. Recurrent
UTI can be uncomplicated.

o Patients with urinary catheters (including transurethral, suprapubic, and intermittent
catheterization), stents, and percutaneous nephrostomy tubes generally do not have
uncomplicated UTI.

o These guidelines are not intended to apply to bacterial prostatitis, epididymitis, or orchitis.

pyelonephritis,” including cases of mild pyelonephritis that could be managed in the outpatient
setting, became part of our evidence base for management of complicated UTI. Pyelonephritis
in a premenopausal woman without other urinary tract abnormalities is clearly a different
scenario than pyelonephritis in an older woman with a staghorn calculus; nuances of the
management of pyelonephritis will be addressed under the text of the clinical questions.
Implications of these definitional differences are discussed under each guideline
recommendation.

A few other points of clarification may help in understanding these updated
classifications and resulting guideline recommendations. Hospitalized patients can develop an
uncomplicated UT]I, so the term “healthcare-associated UTI,” typically referring to a UTI
acquired in a healthcare setting, does not define whether the UTI is uncomplicated or
complicated.'® Additionally, recurrent episodes of UTI can be uncomplicated or complicated.
Our guidelines address empiric treatment of individual episodes of UTI without addressing
preventive strategies for recurrent UTI. Uncomplicated UTI will be addressed in a subsequent
set of guidelines.



Please note that these classifications are intended to help clinicians choose the best
course of action, but there are cases in which the clinical presentation might not completely fit
into one of these two categories. Clinical judgment is required for application of these categories
and guidelines to patient care.

Definitions of “male” and “female”: UTI research is largely limited to cisgender male-bodied
persons and female-bodied persons and largely fails to distinguish between gender identity and
biological sex. Reference in the literature to “men” or “males” and “women” or “females”, often
used interchangeably, suggests gender identities that participants may or may not have for
themselves and omits people with nonbinary identities. The terms “male” and “female” are sex-
based terms that refer to binary biological characteristics and exclude those whose bodies do
not fit the binary. Acknowledging these limitations in language and past research, we will use
language employed in original research studies. Throughout the text, we will use terms
employed by the original studies to describe their participants when describing the research
literature.

Scope: Population

The population encompassed in these guideline recommendations is adults with
complicated urinary tract infections (cUTI). Patients with renal transplantation or who are
pregnant, lactating, or neutropenic are not specifically addressed in this guideline, because
these populations were excluded from the clinical trials that form the evidence base for these
guidelines. Clinicians must use their judgment to determine whether and when our
recommendations can be generalized to individual patients in these populations. That said, we
do not have any reason to believe that lactating women should be treated for a different duration
of antibiotics, or that the IV to oral switch data would not apply to them. For antibiotic choice in
lactating women, excretion into the milk is a factor to consider, Advice on antibiotics choices
during lactation can be found through the American College of Obstetrics and Gynecology
guidelines'” and the online Drugs and Lactation Database (LactMed®).'®

Clinical trials contributing to the evidence base typically limited enroliment to ages 18
and up, leading to exclusion of adolescents and children. Other populations rarely included in
randomized, controlled trials of cUTI management include catheterized patients, patients with
pyogenic infection (abscesses) of the urinary tract, men with acute prostatitis, patients with renal
failure, patients who are immunocompromised for reasons other than neutropenia, patients with
urinary obstruction, patients with nephrostomy tubes or urinary stents, and patients with urinary
stones. Data on cUTI outcomes in these populations are, therefore, very limited. Of note, few
studies attempted to determine if men with febrile UTI had prostatic involvement, nor is there a
single widely agreed-upon approach for ruling out prostatitis in men with febrile UTI. Details of
which cUTI treatment duration trials included men with prostatitis versus excluded men with
prostatitis are discussed in clinical question 3 (duration of treatment for cUTI) and the
supplementary materials for clinical question 3. Our guidelines also recognize that several
populations were not formally studied due to limited identification of these study populations in
trials, including patients with external (condom) catheters and transgender or gender diverse
persons; these groups may have been represented within study populations yet not



documented as such. Finally, many patients who are treated for cUTI do not actually have a UTI
and instead have another etiology for their presenting symptoms, including fever or sepsis.

Scope: Audience

Appropriate treatment of cUTI requires a correct diagnosis; however, diagnosis of cUTI,
including overdiagnosis of cUTI in people with asymptomatic bacteriuria, will be covered in a
future set of guidelines. We focused this initial guideline on cUTI treatment because this
infection is common and the IDSA has not previously published clinical practice guidelines for
cUTI. Additionally, many new drugs have recently received FDA approval for cUTI, and their
registration trials provide an appropriate evidence base for cUTI guidelines. New treatment
recommendations for uncomplicated UTI are in progress and will be subsequently released.
For management of asymptomatic bacteriuria, please refer to the IDSA guidelines on
management of asymptomatic bacteriuria.'

The intended target audience for these guidelines is the healthcare clinicians who most
often treat cUTI in the emergency department, urgent care clinics, and hospital wards, including
hospitalists, primary care clinicians, and emergency room clinicians. We also considered the
perspectives of infectious disease specialists and pharmacists. The four practice questions this
guideline addresses are: 1) how to best approach selection of empiric antibiotics for cUTI, 2)
whether and when antibiotics for cUTI can be switched from the parenteral to oral route, 3) the
appropriate duration of antibiotic treatment for cUTI, and 4) the role of imaging for evaluation of
a patient presenting with suspected cUTI. Clinical questions 1, 2, and 3 will be presented here;
clinical question 4, focused on the role of imaging, will follow later.

Methods
Clinical Practice Guidelines

Clinical Practice Guidelines are statements that include recommendations intended to
optimize patient care by assisting practitioners and patients in making shared decisions about
appropriate healthcare for specific clinical circumstances. These are informed by a systematic
review of evidence and an assessment of the benefits and harms of alternative care options.
The “IDSA Handbook on Clinical Practice Guideline Development” provides more detailed
information on the processes followed throughout the development of this guideline.' The
guideline was developed using the GRADE (Grading of Recommendations Assessment,
Development and Evaluation) framework to prioritize clinical questions, identify patient-centered
outcomes, and conduct an evidence synthesis.?’ The guideline panel used the Evidence-to-
Decision framework to develop recommendations and provide implementation considerations
for clinical practice.?'

Guideline Panel Composition



The IDSA leadership selected the two co-chairs of the guideline panel. The co-chairs
selected a total of 17 panelists from among volunteer applicants, including physicians and a
pharmacist. Expertise represented among our panelists included infectious diseases, medical
microbiology, hospital medicine, primary care, emergency medicine, gynecology-obstetrics,
urology, and pharmacology. Panelists were diverse in gender, geographic distribution, and
years of clinical experience. An IDSA guideline methodologist oversaw all methodological
aspects of the guideline development. IDSA staff oversaw all administrative and logistical issues
related to the guideline panel.

Disclosure and Management of Potential Conflict of Interest

All expert panel members complied with the IDSA policy on conflict of interest (COI),
which requires disclosure of any financial, intellectual, or other interest that might be construed
as constituting an actual, potential, or apparent conflict. Evaluation of such relationships as
potential conflicts of interest was determined by a review process that included assessment by
the Standards and Practice Guideline Subcommittee (SPGS) Chair, and if necessary, the
Executive Committee of the Board. This assessment of disclosed relationships for possible COI
was based on the relative weight of the financial relationship (i.e., monetary amount) and the
relevance of the relationship (i.e., the degree to which an independent observer might
reasonably interpret an association as related to the topic or recommendation of consideration).

In the event that a prohibited conflicts are disclosed during the course of the guideline
development process, an internal investigation will be conducted to determine if the conflict
introduced bias to the process and whether the panelist may continue to serve, provided the
conflict can be appropriately managed. The reader of these guidelines should be mindful of this
when reviewing the list of disclosures. See the COl summary at the end of the guideline for the
disclosures reported to IDSA.

Formulating Clinical Questions

The clinical practice guideline development started in 2019. In line with the National
Academy of Medicine standards on trustworthy guidelines,? the GRADE approach was used to
assess the certainty of evidence and strength of recommendation. Clinical questions were
formulated using the “PICO” format (Patient/Population [P]; Intervention/Indicator [l];
Comparator/Control [C]; Outcome [O]) questions.

Determining Outcomes of Interest

All outcomes of interest were identified a priori and explicitly rated for their relative
importance for decision-making. Each clinical question was assigned to a subgroup of panelists.
Ranking of the outcomes by importance for decision-making was determined by consensus
within the panel in collaboration with patient representatives for each clinical question question.
In situations where a clinical question compared the use of one specific antibiotic regimen to



another (e.g., comparing spectrum of activity, route of administration, or duration of therapy) and
the beneficial effects of the two regimens were similar, then the undesirable outcomes could be
ranked as critical for decision-making, but several other considerations might have also been
taken into account, such as antimicrobial stewardship issues for appropriate use, tolerability, as
well as costs and resources.

Panel’s judgment on clinical cure versus microbiologic cure: We judged the most important
outcome in interventional treatment trials for cUTI to be mortality; however, mortality was rare in
the identified clinical trials. In this context, the panel (in collaboration with patient
representatives) judged that clinical cure at test-of-cure (TOC) was most critical for decision-
making (meaning that this outcome was the main driver of whether an antibiotic should be
preferred versus other agents for cUTI).% The panel also judged that recurrence of infection at
late follow-up, which is influenced by many factors beyond initial antimicrobial therapy (e.g.,
comorbidities), was important for decision-making about the choice of empiric therapy and the
switch from |V to oral therapy. Taking into account the values and preferences of our patient
representatives, recurrence of infection was judged to be critical for making decisions about
duration of therapy.

In contrast to the FDA guidance on clinical trials for cUTI, the panel decided that clinical
cure alone rather than a composite outcome of clinical and microbiologic cure should be the
primary metric for comparing antimicrobials for empiric treatment of cUTI. The panel judged that
microbiologic eradication was important but not critical for decision-making. The GRADE
methodology is outcome-centric and focuses on patient-important outcomes. Clinical cure is the
most important outcome to patients and was set as our critical outcome for decision-making
when choosing among empiric antibiotics for initial treatment of cUTI. Our analysis placed less
emphasis on microbiologic cure for several reasons. First, if the patient no longer has urinary
symptoms, from the patient’s perspective, the UTI episode is resolved. Second, detecting
microbiologic cure or failure requires a urine culture after cessation of antibiotic therapy, and in
practice, test of cure urine cultures are discouraged in asymptomatic patients.' Third, the
majority of the trials that contributed to this cUTI evidence base did not report the outcome of
symptomatic recurrence, and very few confirmed whether the organisms causing recurrence
were the same as those isolated at microbiologic failure. Another issue is that microbiologic cure
or eradication was variably defined as a test-of-cure urine culture with fewer than 104 colony-
forming units per mL (CFU/mL) or fewer than 10* CFU/mL of the baseline uropathogen,
therefore the definition of microbiologic failure also varies. Women with 102 CFU/mL can still
have symptoms of acute cystitis.

We acknowledge that multiple studies with varying degrees of adjustment for
potential confounders show that patients with microbiologic failure might also be more likely to
have clinical recurrence.?*? This finding is not surprising in light of decades of evidence from
uUTI studies that women with asymptomatic bacteriuria (ASB) are also more likely to develop
symptomatic UTI. However, the anatomical and immunologic risk factors predisposing to ASB in
these patients cannot be corrected by antibiotics and treatment of ASB in multiple populations
(e.g., young women, catheterized patients, diabetic patients, renal transplant patients, and
nursing home residents) has consistently failed to prevent subsequent bouts of ASB or
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symptomatic UTI.'® Whether or not this finding also applies to the patients in cUTI studies is
unknown because, to the knowledge of the panel, no trial has yet randomized patients with
microbiologic failure at TOC to antibiotic treatment versus no treatment. That said, we
considered microbiologic cure in the decision-making process but did not value it as highly as
clinical cure.

Panel’s judgment on clinical decision threshold: The panel judged that the clinical decision
threshold (or a minimally important difference) would consist of an increase of more than 10% in
clinical failure. For example, if the treatment with a specific antibiotic leads to an increase in
clinical failure of more than 10% than the comparator antibiotic(s), the panel would judge this
difference as clinically unacceptable and important enough to decide to recommend against this
antibiotic. Despite not being considered a critical outcome, microbiologic cure was also
examined using a decision threshold of 10%. All other outcomes were compared based on
statistical difference.

Evidence Review and Synthesis

Search strateqy

After scoping the available literature, the panel decided to conduct multiple systematic
reviews to summarize and synthesize the evidence for all clinical questions included in the
guideline. Two librarians specialized in systematic review designed the literature searches and
MeSH terms for Ovid Medline, for EMBASE and Cochrane Central Register of Controlled Trials
(CENTRAL), and Cochrane Database of Systematic Reviews. Searches were limited to studies
published in English and restricted to two different sets of years of publication: from 2000 up to
September 2024 for general concepts (for example, for timing of IV to oral switch or impact of
inappropriate empiric antibiotic therapy) or from 2008 up to September 2024 if updating data
from the prior IDSA uncomplicated UTI guidelines 2010 (for example, empiric choice of
antibiotics).” These cut offs (2000 and 2008) were chosen based on concerns about
generalizability of older studies to current practice. The initial formal literature search was
initially performed in October 2020 and last updated in September 2024. All search strategies
are available in the Supplementary materials.

Study selection

A subgroup of panelists screened titles and abstracts of all identified citations. Two panel
members independently screened each relevant title and abstract retrieved from the search
using Covidence software (Covidence Systematic Review Software VHI, Melbourne, Australia.
Available at www.covidence.org). A third reviewer resolved disagreements about relevance. All
potentially relevant citations were subjected to a full-text review using predefined inclusion and
exclusion criteria tailored to meet the specific population, intervention, and comparator of each
clinical question. Abstracts and conference proceedings, letters to the editor, editorials, review
articles, and unpublished data were excluded. When acceptable RCTs of effectiveness were
found, no additional non-randomized studies or non-comparative evidence (i.e., single-arm case
series) were sought. The literature search results were supervised and thoroughly reviewed by
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the guideline methodologist for the final selection of the relevant articles. Panel members
reviewed the final set of included articles for accuracy.

Data collection and extraction

Once the articles were selected, the guideline methodologist, in conjunction with
panelists, extracted the data for patient-important outcomes. Reviewers extracted relevant
information into a standardized data extraction form, including study characteristics, study
design, participant characteristics, details of the intervention and comparison, outcomes
reported and funding source. The numbers of events and total sample sizes were extracted for
all dichotomous outcomes, and means with standard deviations were calculated for continuous
outcomes.

Data analysis

The quantitative data from RCTs or non-randomized studies with a control arm were
combined to obtain a relative risk (RR) for dichotomous outcomes and a mean difference for
continuous outcomes and reported with 95% confidence intervals (95% CI). We used the
Mantel-Haenszel random-effects model to pool the relative effects unless the number of studies
was too small to allow precise estimation of between-study variance, in which case we used the
fixed-effects model. The statistical heterogeneity in the pooled estimates was assessed by
visual inspection of the forest plots and the 12 statistic. Statistical heterogeneity was deemed
substantial if 12 was greater than 50%.2° When a sufficient number of studies were presented
with no substantial heterogeneity, we planned to assess for publication bias using funnel plot
asymmetry tests.?” All quantitative analyses were performed using RevMan.?®

Risk of bias assessment

In collaboration with the subgroup, the guideline methodologist assessed the risk of bias.
The risk of bias was assessed by using the Cochrane risk of bias tool for RCTs, the ROBINS-I?°
for observational studies, QUIPS for prognostic studies,* and the QUADAS-2 tool for diagnostic
test accuracy studies.®'

Certainty of evidence assessment

The certainty of the evidence was determined for each critical and important outcome
and then for each recommendation using the GRADE approach to rating the confidence in the
evidence.?*2 Within GRADE, the body of evidence across each outcome is assessed for
domains that may reduce or increase one’s certainty in the evidence. Factors that may reduce
one’s certainty include risk of bias (study limitations), inconsistency (unexplained heterogeneity
across study findings), indirectness (applicability or generalizability to the research question),
imprecision (the confidence in the estimate of an effect to support a particular decision) or
publication bias (selective publication of studies). One’s certainty in the evidence may be
strengthened if the following considerations are present: large or very large magnitude of effect,
evidence of a dose-response gradient, or opposing residual confounding. GRADE evidence
profile and summary of findings tables were developed in GRADEpro Guideline Development
Tool.* All summary tables were reviewed by subgroup of panelists responsible and edited as
appropriate.
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Evidence to Recommendations

The panel considered core elements of the GRADE evidence in the decision process,
including Certainty of evidence and balance between desirable and undesirable effects.
Additional domains were acknowledged where applicable (feasibility, resource use,
acceptability). All recommendations were labeled as either “strong” or “conditional” according to
the GRADE approach.® The words “we recommend” indicate strong recommendations, and the
words “we suggest” indicate conditional recommendations. Figure 2.0 provides the suggested
interpretation of strong and conditional recommendations for patients, clinicians, and healthcare
policymakers. For recommendations where the comparator treatment or tests are not formally
stated, the comparison of interest is implicitly referred to as “not using the intervention” (not
using either a specific treatment or a diagnostic test). According to the GRADE guidance on
discordant recommendations, strong recommendations in the setting of lower certainty of
evidence were assigned only when the panelists believed they conformed to one of the five
accepted paradigmatic conditions.?* According to the GRADE working group, appropriate
identification and wording choices were followed for recommendations regarding good practice
statements.®® A good practice statement represents a message the guideline panel perceives as
necessary regarding current healthcare practice. It is supported by a large body of indirect
evidence that is difficult to summarize and indicates that implementing this recommendation
would clearly result in large net positive consequences. “Research Needs” were noted for
recommendations as deemed appropriate by the panel.

Final presentation of evidence summaries and the development of the recommendations
were conducted through a series of video teleconferences by the whole panel. All members of
the panel participated in the preparation of the draft guideline and approved the
recommendations. Literature search strategies, PRISMA flow diagram detailing the search
results, evidence profiles tables, EtD framework, and additional data, such as quantitative
analysis and modeling when appropriate, can be found in the Supplementary Material.

Figure 2.0. Approach and implications to rating the quality of evidence and strength of
recommendations using GRADE methodology (unrestricted use of figure granted by the U.S.
GRADE Network)

13



1 2. 3.

Establisl; initial Consider lowering or raising Final level of

8 level of confidence level of confidence confidence rating
c

]
7‘;’ Study design Initial \ R for idering k ing N Confidence

4 confidence or raising confidence in an estimate of effect
_?:’ in an estimate across those considerations
G of effect W Lower if A Higher if

o

>
£ Randomized trials & m"""d‘:'m Risk of Bias Large effect High

EA Inconsistency Dose response e

2 > Indirectness All plausible > Moderate

- confounding & bias o880

@ = Mnprecsion « would reduce a Low

2 Publication blas ~ demonstrated effect

s Observational studies fid = 8800

- T * would suggest a T

spurious effect if no
affect was observed
[ J F

<+ Population: Most people in this situation would want the
recommended course of action and only a small proportion
would not

«» Health care workers: Most people should receive the
recommended course of action

< Policy makers: The recommendation can be adapted as a
policy in most situations

Quality Balance

between
certai
;f evlderm::)e benefits, harms

& burdens

Strong

< Population: The majority of people in this situation would
want the recommended course of action, but many would not

«» Health care workers: Be prepared to help people to make a
decision that is consistent with their own values/decision aids
and shared decision making

< Policy makers: There is a need for substantial debate and
involvement of stakeholders

Recommendation

Resources
and cost

3. Implication of the

2. Determinants of the Strength of
Strength of Recommendation

Conditional

Section on oral empiric antibiotics for cUTI

The external review process highlighted the readership's need for more information on
oral empiric antibiotics; thus, the section discussing oral empiric antibiotics for cUTI was
considerably expanded after completion of the initial formulation of recommendations. The
section and associated dosing table are based on a mapping review of clinical studies that
compared different oral antibiotics when transitioning from IV in populations either treated for
cUTI or Gram-negative bacteremia of predominately urinary origin. The evidence identified from
that search was not assessed as per the GRADE methodology and no formal recommendations
are made for use of these oral antibiotics as empiric initial therapy cUTI.

Public Patient Involvement

As per the 2011 Institute of Medicine, AGREE Il and GIN standards, patients’
representatives were involved in the development of this guideline.® Public patient involvement
was advertised through the MyIDSA website as well as through the social media account of the
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UTI Global Alliance. IDSA patient representatives are unpaid. Patient representatives willing to
give of their time and effort often are those who suffer most from the disease under study.
Patients’ representatives were selected if they had a prior history of UTI and were not part of an
advocacy group potentially at risk of intellectual or financial COI with the guideline. Patients
were involved at different steps of the process, mainly providing feedback for the ranking
patient-important outcomes, on patients’ values and preferences for the different clinical
questions reviewed, and on the final recommendations and potential related implementation
issues. A narrative section can be found at the end of the document to highlight concerns
expressed by patients experiencing UTls.

Revision process

Feedback was obtained from three external peer expert reviewers, and involved
organizations, i.e. SIDP (Society of Infectious Diseases Pharmacists), AAFP (American
Academy of Family Physicians), SHM (Society of Hospital Medicine), AUA (American Urological
Association), ASM (American Society of Microbiology), SAEM (Society for Academic
Emergency Medicine), ACOG (American College of Obstetricians and Gynecologists), AMMI-
CA (Association of Medical Microbiology and the Infectious Disease Canada), European Society
of Clinical Microbiology and Infectious Diseases (ESCMID). In addition, the guideline was
reviewed by the IDSA Standards and Practice Guidelines Subcommittee (SPGS), the IDSA
Quality Subcommittee, and the IDSA Board of Directors. After review and approval by the
various organizations and reviewers, the guideline was posted online prior to publication to
facilitate a public comment period requesting feedback on the full guideline. The panel reviewed
the feedback from the public comment phase and updated the guideline prior to final approval
by the IDSA SPGS and Board of Directors.
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It is important to recognize that guidelines cannot always account for individual variation
among patients. They are assessments of current scientific and clinical information provided as
an educational service; are not continually updated and may not reflect the most recent

15



evidence (new evidence may emerge between the time information is drafted and when it is
published or read); should not be considered inclusive of all proper methods of care, or as a
statement of the standard of care; do not mandate any course of medical care; and are not
intended to supplant clinician judgment with respect to particular patients or situations. Whether
to follow guidelines and to what extent is voluntary, with the ultimate determination regarding
their application to be made by the clinician in the light of each patient’s individual
circumstances. While IDSA makes every effort to present accurate, complete, and reliable
information, these guidelines are presented “as is” without any warranty, either express or
implied.

IDSA (and its officers, directors, members, employees, and agents) assume no
responsibility for any loss, damage, or claim with respect to any liabilities, including direct,
special, indirect, or consequential damages, incurred in connection with these guidelines or
reliance on the information presented. The guidelines represent the proprietary and copyrighted
property of IDSA. All rights reserved. No part of these guidelines may be reproduced,
distributed, or transmitted in any form or by any means, including photocopying, recording, or
other electronic or mechanical methods, without the prior written permission of IDSA.
Permission is granted to physicians and health care providers solely to copy and use the
guidelines in their professional practices and clinical decision making. No license or permission
is granted to any person or entity, and prior written authorization by IDSA is required to sell,
distribute, or modify the guidelines, or to make derivative works of or incorporate the guidelines
into any product, including, but not limited to, clinical decision support software or any other
software product. Except for the permission granted above, any person or entity desiring to use
the guidelines in any way must contact IDSA for approval in accordance with the terms and
conditions of third-party use, in particular any use of the guidelines in any software product.

Financial support

This work was supported by the Infectious Diseases Society of America.

Possible conflicts of interest

Evaluation of relationships as potential conflicts of interest is determined by a review
process. The assessment of disclosed relationships for possible COls is based on the
relative weight of the financial relationship (i.e., monetary amount) and the relevance of
the relationship (i.e., the degree to which an association might reasonably be interpreted
by an independent observer as related to the topic or recommendation of consideration).
The following panelists have reported relationships with indicated companies since 2019,
when the guideline work began. B.T. served as an advisor for Genentech, GSK, Phiogen
Pharma, and Paratek Pharmaceuticals; received research funding from Genentech and
Zambon Pharmaceuticals; received grant funding from the MacDonald Research
Foundation, Agency for Healthcare Research and Quality, VA HSR&D, CDC, NIH, Mike

16



Hogg Foundation, Neilsen Foundation, and VA RR&D; engaged in activity with Infectious
Diseases Board Review Course, Warren Alpert School of Brown University Department of
Medicine, Baylor College of Medicine PriMed, and UpToDate; owns intellectual property for
Phiogen Pharma; and owned stocks in Abbott Laboratories, Bristol Meyers Squibb, Abbvie,
and Pfizer (all divested when BT learned of the individual stock ownership). N.C.P. received
funding from Duke University. K.G. served as a consultant for Iterum Therapeutics,
Tetraphase Pharmaceutical, Paratek Pharmaceutical, First Light Diagnostics, Ocean Spray
Inc, Shionogi Inc, Nabriva Therapeutics, Utility Therapeutics, Qiagen Diagnostics, Rebiotix,
Spero Therapeutics; serves as a consultant for GlaxoSmithKline, PhenUtest (Innotive),
CarbX and PRIME Education; receives renumeration from Up to Date, Inc. Pri-Med and
PRIME Education; owned equities in Pfizer Pharmaceutical (past), and Fidelity Managed
Investment Account; received research grant funding from VA Health Services Research &
Development, VA Cooperative Studies Program, NIAID, and NIH. E.H. receives funding
from Cystic Fibrosis Foundation; receives honoraria from SIDP; served as an advisor for
Nabriva Pharmaceuticals, Merck, GlaxoSmithKlin, Paratek Pharmaceuticals and MeMed;
received funding from Merck; engages in activity with SIDP and CLSI. M.H. received
research grants from AHA, VA QUERI, Veterans Affairs Health Systems Research, National
Institute on Aging, Society to Improve Diagnosis in Medicine, and Michael E. DeBakey VA
Medical Center; receives funding from Veterans Affairs Health Systems Research. G.M.
served as an advisor for Light Al and Qiagen; received funding from Light Al, Contrafect,
Nabriva, and NIH; engaged in activity with Annals of Emergency Medicine; owns stock in
Light Al; receives funding from Abvacc. R.C. served as an advisor for the GlaxoSmithKlin,
Biofire and Rebiotix. J.O. received funding from MITRE Corporation. M.S.A. received
funding from Merck & Co. Inc and Nebraska DHHS HAI/AR Program (through CDC grants);
served as a member and vice chair of PALTmed's Infection Advisory Committee (IAC) and
chair of PALTmed’s IAC UTI workgroup; served as a member of ASCP’s AS and Infection
Control committee; served as vice president and president for Nebraska Infection Control
Network; served as a member of SHEA’s education committee and Learning CE
committee; and served as member of IDSA antimicrobial resistance committee; serves as
board member and immediate past president for Nebraska Infection Control Network;
serves as chair of PALTmed's infection prevention and control committee (previously
infection advisory committee) and member of PALTmed's state advocacy committee
(previously state based policy and advocacy subcommittee) and clinical practice steering
committee; serves as a member of CSTE HAI/AR subcommittee; is member of the SHEA
Long-Term Care Special Interest Group, was a member of the COVID-19 State
Collaboration Task Force of PALTmed; worked on development of infection control
guidance for nursing homes with SHEA and is working on development of infection control
guidance for LTACHs and antibiotic initiation guidance for nursing homes with SHEA and
also on nursing home infection control educational module development for front-line
staff with SHEA; and accepted invitation to serve on HICPAC but onboarding was not
completed. D.D. received funding from VA CSP, VA Merit Review, VA Cooperative Studies

17



Program, CDC Tuberculosis Trials Consortium, and honoraria from UpToDate. L.G.
received funding from Antibacterial Resistance Leadership Group, NIH, Zambon
Pharmaceuticals, VA Health Services Research & Development, Rebiotix, and AHRQ;
receives funding from AHRQ; Neilsen Foundation, VA Health Services Research &
Development and Micheal E. DeBakey Veterans Affairs Seed Grant. S.C. Received
honoraria for the development of sexual and reproductive health educational materials for
family physicians from the American Academy of Family Physicians and California
Academy of Family Physicians. Received honoraria for the development of training
materials on sexual health from Quest Diagnostics. A.H. received funding from Swiss
National Science Foundation, and serves as the ESCMID representative on the panel. G.L.
received honoraria from UpToDate; received funding from Lupin Pharmaceutical,
NeuMoDx, CDC, NACCHO, NIH, HRSA, DHHS, State Office of Victims Assistance, and
IDSOG. L.N. served as an advisor for Utility, Paratek, and GSK; engaged in activity with
SHEA, Government of Manitoba, and ESCMID. A.J.S. served as an advisor for Spero;
received funding from NIH; and engaged in activity with UpToDate, Inc. S.Y. received
funding from Gilead and Dynamed; received remuneration with Dynamed; served as an
advisor for Gilead; received funding from NIH/ACTG, HRSA; received royalties from
UpToDate. V.L. received funding from Fonds de Recherche du Québec - Santé » (FRSQ);
receives funding from Centre de Recherche du Centre Intégré Universitaire de Santé et de
Services Sociaux du Norde de-l’ile-de-Montréal (CIUSSS_NIM). No disclosures were
reported for all other authors.

References

1. Yang X, Chen H, Zheng Y, Qu S, Wang H, Yi F. Disease burden and long-term trends of
urinary tract infections: A worldwide report. Front Public Health. 2022;10:888205.
doi:10.3389/fpubh.2022.888205

2. National Center for Health Statistics. Emergency Department Visits in the United States,
2016-2021. July 6, 2023. Accessed December 14, 2023. https://www.cdc.gov/nchs/dhcs/ed-
visits/index.htm

3. Zilberberg MD, Nathanson BH, Sulham K, Shorr AF. Descriptive Epidemiology and
Outcomes of Hospitalizations With Complicated Urinary Tract Infections in the United States,
2018. Open Forum Infect Dis. Jan 2022;9(1):0fab591. doi:10.1093/0ofid/ofab591

4. Ince D, Fiawoo S, Choudhury R, et al. Epidemiology of Gram-Negative Bloodstream
Infections in the United States: Results From a Cohort of 24 Hospitals. Open Forum Infect Dis.
Jul 2023;10(7):0fad265. doi:10.1093/ofid/ofad265

5. Magill SS, O'Leary E, Janelle SJ, et al. Changes in Prevalence of Health Care-
Associated Infections in U.S. Hospitals. N Engl J Med. Nov 1 2018;379(18):1732-1744.
doi:10.1056/NEJMoa1801550

6. Meddings J, Saint S, McMahon LF, Jr. Hospital-acquired catheter-associated urinary
tract infection: documentation and coding issues may reduce financial impact of Medicare's new
payment policy. Infect Control Hosp Epidemiol. Jun 2010;31(6):627-33. doi:10.1086/652523

18



7. Gupta K, Hooton TM, Naber KG, et al. International clinical practice guidelines for the
treatment of acute uncomplicated cystitis and pyelonephritis in women: A 2010 update by the
Infectious Diseases Society of America and the European Society for Microbiology and
Infectious Diseases. Clin Infect Dis. Mar 1 2011;52(5):e103-20. doi:10.1093/cid/ciq257

8. Griebling TL. Urologic diseases in america project: trends in resource use for urinary
tract infections in men. J Urol. Apr 2005;173(4):1288-94.
doi:10.1097/01.ju.0000155595.98120.8e

9. Caljouw MA, den Elzen WP, Cools HJ, Gussekloo J. Predictive factors of urinary tract
infections among the oldest old in the general population. A population-based prospective
follow-up study. BMC Med. May 16 2011;9:57. doi:10.1186/1741-7015-9-57

10. Aronin S, Gupta V, Dunne MW, Watts JA, Yu KC. Regional Differences in Antibiotic-
resistant Enterobacterales Urine Isolates in the United States: 2018-2020. Int J Infect Dis. Jun
2022;119:142-145. doi:10.1016/.ijid.2022.03.052

11. Wagenlehner FME, Bjerklund Johansen TE, Cai T, et al. Epidemiology, definition and
treatment of complicated urinary tract infections. Nat Rev Urol. Oct 2020;17(10):586-600.
doi:10.1038/s41585-020-0362-4

12. Hirsch EB, Mahoney MV, Snyder GM, Gupta AK. Reply to Johnson. Clin Infect Dis. Feb
15 2017;64(4):529-530. doi:10.1093/cid/ciw753

13. Bonkat G, Wagenlehner F, Cai T, et al. Classification of Urinary Tract Infections in 2025:
Moving Beyond Uncomplicated and Complicated. Eur Urol Open Sci. May 2025;75:44-47.
doi:10.1016/j.euros.2025.03.010

14. Brehm TJ, Trautner BW, Kulkarni PA. Acute and Chronic Infectious Prostatitis in Older
Adults. Infect Dis Clin North Am. Mar 2023;37(1):175-194. doi:10.1016/j.idc.2022.09.004

15. Nicolle LE, Gupta K, Bradley SF, et al. Clinical Practice Guideline for the Management of
Asymptomatic Bacteriuria: 2019 Update by the Infectious Diseases Society of America. Clin
Infect Dis. May 2 2019;68(10):1611-1615. doi:10.1093/cid/ciz021

16. Elajouz B, Dumkow LE, Worden LJ, VanLangen KM, Jameson AP. Three-day
ceftriaxone versus longer durations of therapy for inpatient treatment of uncomplicated urinary
tract infection. Antimicrob Steward Healthc Epidemiol. 2022;2(1):e171.
doi:10.1017/ash.2022.317

17. Louis-Jacques A, Joyner AB, Crowe SD, Breastfeeding Expert Work Group.
Breastfeeding Challenges. The American College of Obstetricians and Gynecologists; February
2021. Accessed May 12, 2025. https://www.acog.org/clinical/clinical-guidance/committee-
opinion/articles/2021/02/breastfeeding-challenges

18. National Institute of Child Health and Human Development. Drugs and Lactation
Database (LactMed). LactMed is a registered trademark of the U.S. Department of Health and
Human Services,. Accessed May 12, 2025.
https://www.ncbi.nim.nih.gov/books/NBK501922/#IX-P

19. IDSA. Handbook for Clinical Practice Guidelines Development. Infectious Diseases
Society of America; 2021. January 19, 2021. Accessed July 30, 2024.
https://www.idsociety.org/globalassets/idsa/practice-guidelines/idsa-handbook-for-cpg-
development-2020-01-09.pdf

20. Guyatt G, Oxman AD, Akl EA, et al. GRADE guidelines: 1. Introduction-GRADE
evidence profiles and summary of findings tables. J Clin Epidemiol. Apr 2011;64(4):383-94.
doi:10.1016/j.jclinepi.2010.04.026

21. Alonso-Coello P, Oxman AD, Moberg J, et al. GRADE Evidence to Decision (EtD)
frameworks: a systematic and transparent approach to making well informed healthcare
choices. 2: Clinical practice guidelines. BMJ. Jun 30 2016;353:i2089. doi:10.1136/bm;.i2089
22. Institute of Medicine (US) Committee on Standards for Developing Trustworthy Clinical
Practice Guidelines. Graham R, Mancher M, Wolman DM, Greenfield S, Steinberg E, eds.

19



Clinical Practice Guidelines We Can Trust. National Academies Press (US); 2011.
https://www.ncbi.nim.nih.gov/books/NBK209539/

23. Center for Drug Evaluation and Research (CDER). Complicated Urinary Tract Infections:
Developing Drugs for Treatment Guidance for Industry. U. S. Department of Health and Human
Services Food and Drug Administration; 2018(June 2018).
https://www.fda.gov/media/71313/download

24, Kadry N, Natarajan M, Bein E, Kim P, Farley J. Discordant Clinical and Microbiological
Outcomes Are Associated With Late Clinical Relapse in Clinical Trials for Complicated Urinary
Tract Infections. Clin Infect Dis. May 24 2023;76(10):1768-1775. doi:10.1093/cid/ciad010

25. Trautner BW, Kaye KS, Gupta V, et al. Risk Factors Associated With Antimicrobial
Resistance and Adverse Short-Term Health Outcomes Among Adult and Adolescent Female
Outpatients With Uncomplicated Urinary Tract Infection. Open Forum Infect Dis. Dec
2022;9(12):0fac623. doi:10.1093/ofid/ofac623

26. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-
analyses. BMJ. Sep 6 2003;327(7414):557-60. doi:10.1136/bm].327.7414.557

27. loannidis JP, Trikalinos TA. The appropriateness of asymmetry tests for publication bias
in meta-analyses: a large survey. CMAJ. Apr 10 2007;176(8):1091-6. doi:10.1503/cmaj.060410
28. The Cochrane Collaboration. RevMan: Systematic review and meta-analysis tool for
researchers worldwide. Accessed July 30, 2024. https://revman.cochrane.org/info

29. Sterne JA, Hernan MA, Reeves BC, et al. ROBINS-I: a tool for assessing risk of bias in
non-randomised studies of interventions. BMJ. Oct 12 2016;355:i4919. doi:10.1136/bmj.i4919
30. Hayden JA, van der Windt DA, Cartwright JL, Cote P, Bombardier C. Assessing bias in
studies of prognostic factors. Ann Intern Med. Feb 19 2013;158(4):280-6. doi:10.7326/0003-
4819-158-4-201302190-00009

31. Whiting PF, Rutjes AW, Westwood ME, et al. QUADAS-2: a revised tool for the quality
assessment of diagnostic accuracy studies. Ann Intern Med. Oct 18 2011;155(8):529-36.
doi:10.7326/0003-4819-155-8-201110180-00009

32. Schunemann HJ, Brozek J, Guyatt G, Oxman A. GRADE Handbook. 2013. October
2013. Accessed July 30, 2024. https://gdt.gradepro.org/app/handbook/handbook.html

33. GRADEpro GDT: GRADEpro Guideline Development Tool. McMaster University and
Evidence Prime. https://www.gradepro.org/

34. Andrews JC, Schunemann HJ, Oxman AD, et al. GRADE guidelines: 15. Going from
evidence to recommendation-determinants of a recommendation's direction and strength. J Clin
Epidemiol. Jul 2013;66(7):726-35. doi:10.1016/j.jclinepi.2013.02.003

35. Guyatt GH, Alonso-Coello P, Schunemann HJ, et al. Guideline panels should seldom
make good practice statements: guidance from the GRADE Working Group. J Clin Epidemiol.
Dec 2016;80:3-7. doi:10.1016/j.jclinepi.2016.07.006

36. Armstrong MJ, Rueda JD, Gronseth GS, Mullins CD. Framework for enhancing clinical
practice guidelines through continuous patient engagement. Health Expect. Feb 2017;20(1):3-
10. doi:10.1111/hex.12467

20



