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Abstract

Objectives: To identify a set of signs and symptoms most likely to indicate uncomplicated
cystitis in non-catheterized nursing home residents > 65 years of age using consensus based
methods informed by a literature review.

Design: Literature review and modified Delphi survey with strict inclusion criteria.

Setting and Participants: Expert panel of 20 physicians certified in geriatric medicine and / or
medical direction, actively practicing in post-acute and long-term care settings.
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Methods: The authors performed a literature review to produce a comprehensive list of potential
signs and symptoms of presumptive uncomplicated cystitis, including non-specific “quality
control” items deemed unlikely to indicate uncomplicated cystitis. The expert panel rated their
agreement for each sign/symptom using a 5-point Likert scale (1= strongly disagree to 5= strongly
agree). Agreed upon signs and symptoms were summarized using a diagnostic algorithm for easy
clinical use.

Results: The literature review identified 16 signs and symptoms that were evaluated in three
Delphi survey rounds. The response rate was 100% for round one and 95% for the second two
rounds. Consensus agreement for inclusion was achieved for dysuria on round one with exclusion
of the three quality controls, and “offensive smelling urine”. Consensus in the second round was
reached for including 4 additional items (gross hematuria, suprapubic pain, urinary frequency, and
urinary urgency). Round three evaluated dysuria alone and combinations of symptoms. Consensus
that dysuria alone is sufficient for diagnosis of cystitis was not reached.

Conclusions/Implications—The panel identified 5 signs and symptoms likely indicative of
uncomplicated cystitis in nursing home residents and developed a diagnostic algorithm that can be
used to promote antibiotic stewardship in nursing homes. Given similarities in populations, the
algorithm may also be applicable to the older adult and the broader post-acute / long-term care
populations.

Keywords
Urinary Tract Infection; UTI; Cystitis; Diagnostic Guidelines; Nursing Facilities

INTRODUCTION

Suspected urinary tract infection (UTI) is the most commonly diagnosed infection, and the
leading reason for antibiotic use, in nursing homes.[1-3] Unfortunately, much of the
treatment for suspected UTI is unnecessary, placing residents at risk of harm from adverse
drug events; Clostridium difficile infections; and risk of development of, or exposure to,
antibiotic resistant organisms.[3-8]

Clinical uncertainty surrounding asymptomatic bacteriuria (ASB) is the major driver for
overtreatment of UTI.[9-11] By definition, individuals with ASB do not have any specific
urinary symptoms despite growth of bacteria on a urine culture. It is clear from numerous
studies over the past four decades that ASB in older adults should not be treated.[3] Several
professional societies have issued statements discouraging urine testing and antibiotic
treatment in the absence of urinary symptoms.[12, 13] However, many clinicians continue to
treat ASB in older adults, citing uncertainty regarding the exact signs and symptoms of UTI
in this population.[14, 15]

Several sets of diagnostic criteria for UTI in the long-term care setting have been developed
to aid clinicians in decision making.[16—19] These criteria serve various purposes such as
promoting retrospective comparative benchmarking or establishing minimum criteria
necessary to initiate antibiotic therapy. These criteria are frequently not followed due to lack
of awareness, complexity, as well as concerns of low sensitivity and poor positive predictive

J Am Med Dir Assoc. Author manuscript; available in PMC 2021 April 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Nace et al.

Page 3

value.[3, 20] Another drawback of these criteria is that they consider UTI as a broad clinical
entity. In truth, UTI includes a spectrum of diseases that can range from uncomplicated
cystitis, to catheter associated UTI, prostatitis, epididymitis, pyelonephritis, and urosepsis.
[21, 22] The epidemiology and natural history of each of these subtypes will differ and
management should be ideally tailored to the presenting condition.[21] It is widely accepted
that uncomplicated cystitis is the most common type of suspected UTI and is generally less
severe than pyelonephritis or urosepsis.[22—25] Clinicians are frequently challenged when
differentiating uncomplicated cystitis from ASB. Given this, identifying a set of diagnostic
criteria for uncomplicated cystitis is an important need.

The objective of this study was to identify a set of signs and symptoms most likely to
indicate uncomplicated cystitis in non-catheterized nursing home residents = 65 years of age
using consensus based methods informed by a literature review. We used a modified Delphi
approach involving an extensive background literature search and a series of structured
surveys completed by a panel of practicing experts in geriatric, post-acute, and long-term
care medicine.[26—-33] We then created an algorithm to aid nursing home clinicians in the
diagnosis of uncomplicated cystitis.

METHODS

Comprehensive Literature Review and Survey Development

The authors worked with two medical librarians at the University of Pittsburgh to conduct a
literature review restricted to English language articles in PubMed and Embase from 1980 to
2016 using a combination of terms including urinary tract infections, urinary tract,
infections, nursing homes, cognitively impaired, and aged. The search strategy for the
overarching question is in Appendix 1. Article abstracts were reviewed and those evaluating
the presence of signs and symptoms of cystitis were selected for full review. Moreover,
existing guidelines for the diagnosis of UTI in nursing home residents were reviewed.[16—
19] A preliminary list of potential signs and symptoms to be assessed in the Delphi survey
rounds was assembled. Three signs and symptoms ot considered indicative of
uncomplicated cystitis were also identified for use as quality controls. It was expected that
these three quality control items would be rejected.

Expert Panel for Delphi

Accurate diagnosis of infections in post-acute and long-term care (PA/LTC) presents many
challenges owing to the unique characteristics of this population. As such, the expert panel
members for the Delphi survey had to have both working knowledge of the PA/LTC
environment as well as clinical expertise in the care of nursing home residents, including
those unable to report symptoms due to advanced dementia, aphasia, or other conditions. A
national panel of 20 physicians actively practicing in the PA/LTC setting was assembled.
Participants had to be board certified in geriatric medicine, be board certified in medical
direction, or have completed a fellowship in geriatric medicine. Appendix 2 lists the experts
and their current affiliations.
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Data Collection and Analysis

RESULTS

The first round of the Delphi survey was conducted individually by e-mail and participants
were blind to the identity of other panel members. The expert panel was asked to rate their
agreement for each sign/symptom given the following instructions: “This set of questions
pertains to the diagnosis of uncomplicated cystitis (in non-catheterized residents), in the
absence of warning signs that suggest complicated disease such as pyelonephritis or
prostatitis. Regardless of general prevalence, please indicate your level of agreement that
new onset or worsening of the following signs and symptoms indicate uncomplicated
bladder infection in nursing home residents.” Agreement was measured using a 5-point
Likert scale (1= strongly disagree; 2=disagree; 3=equivocal; 4=agree; 5=strongly agree). In
the first round, the goal was to conservatively determine signs/symptoms to include and
exclude under strict criteria. Criteria reaching consensus for inclusion would be considered
as potential “stand alone” criteria for evaluation in subsequent rounds. For this round,
consensus agreement was defined as a 95% lower confidence interval limit of = 4.0 for the
item, whereas consensus disagreement was defined as an upper 95% confidence limit of <
3.0 for the item. All items for which consensus could not be reached during the first round
were returned to the panel in the second round, along with their initial rating and the mean
rating for all panel members. Consensus agreement in the second round was defined as 2/3
of the panel giving a rating of = 4.0 for the item. Finally, a third round survey was conducted
to solicit the 2/3 majority expert panel opinion on single or combinations of individual signs/
symptoms identified in the first two rounds of the modified Delphi. The results were
summarized as a diagnostic flowchart to facilitate clinical use. The University of Pittsburgh
Institutional Review Board reviewed and approved the Delphi survey as exempt.

The literature search revealed 712 studies in PubMed and 1048 in Embase, yielding a total
of 1219 articles after duplicates were removed. Following abstract review, 90 were deemed
relevant for full review and 19 reported prevalence of one or more symptoms. Thirteen
symptoms that might be and three unlikely to be (quality controls) related to a urinary tract
infection were included in the first round of the Delphi survey (Table 1). Of the twenty panel
members, 50% were female, 15 held board certifications in geriatric medicine, 15 in medical
direction, and 17 had completed a geriatric medicine fellowship. Eighteen panel members
met more than one inclusion criteria.

The first round response rate was 100%. One symptom, “dysuria”, reached consensus
criteria for inclusion. In addition, the panel agreed on excluding the three nonspecific quality
control items (“insomnia”, “depression”, “radiating thigh pain”), and “offensive smelling
urine” as being indicative of uncomplicated cystitis. The remaining 11 items which did not
reach consensus were included in the second round of the survey.

The second round response rate was 95%. Consensus was reached on including four
additional symptoms (urinary frequency, urinary urgency, suprapubic pain and gross
hematuria).
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The third round addressed combinations of individual symptoms. The panel failed to reach a
2/3 majority on dysuria being a sufficient minimal criterion by itself; the combination of
hematuria and frequency or urgency being a sufficient minimal criteria in absence of
dysuria; and combination of suprapubic pain and frequency or urgency being a sufficient
minimal criterion in absence of dysuria. The results are qualitatively summarized in Figure 1
to enable easy clinical use.

DISCUSSION

In this study, a panel of physicians with expertise in geriatrics and PA/LTC medicine was
able to achieve consensus agreement on a set of signs and symptoms likely to be related to
uncomplicated cystitis in non-catheterized older nursing home residents. The panel
member’s agreement on exclusion of the three quality control signs and symptoms unlikely
to be UTI-related was reassuring. Using this information, we were able to create a
streamlined algorithm to facilitate the diagnosis of uncomplicated cystitis in this population.

This diagnostic algorithm is unique in that it deconstructs the concept of suspected UTI into
three potential domains: complicated UTI or other non-UTI infection, likely cystitis, and
unlikely cystitis (e.g., ASB). The advantage of this algorithm is that it provides the clinician
with a guided framework for the diagnostic approach to UTI. Considering UTI as one large
homogenous category clouds diagnosis given the multitude of possible symptoms. The main
focus of this work was the differentiation of uncomplicated cystitis from ASB. The
algorithm highlights signs and/or symptoms that would suggest the presence of complicated
UTI or other non-UTI infection, but does not attempt to define criteria for each of these
possibilities. Individuals meeting the criteria for complicated UT] or other non-UT/ infection
should be evaluated by a clinician, with decisions for additional diagnostic testing and/or
treatment based upon the results of the evaluation and the individual’s clinical and
hemodynamic status. Also, while this work addressed the nursing home population, we
believe the algorithm is applicable to the older adult and post-acute / long-term care
populations given their similarities.

This study has several limitations. Given a limited evidence base, we had to rely on expert
consensus methods to develop our diagnostic guideline. However, the modified Delphi
process is a widely accepted research methodology to reach consensus which employs
several strategies to reduce biases.[26—32, 34] These include the use of a thorough baseline
literature search as well as steps to ensure blinding of the panel members to each other’s
identity, thus promoting equal panel member input. Like all current diagnostic guidelines for
suspected UTI, it is not possible to determine the exact sensitivity or specificity of this
algorithm since no gold standard for the diagnosis of UTI exists.[3, 14, 35] Our diagnostic
guideline is being tested in a cluster randomized trial. Individuals with dementia represent a
significant proportion of the nursing home population. Obtaining a history from individuals
with advanced stage dementia can prove challenging. However, we do not believe this
decreases the applicability of the algorithm for several reasons. While prevalence rates will
vary from facility to facility, the vast majority of nursing home residents do not have
advanced stage dementia that would preclude their ability to communicate acute symptoms.
[36, 37] Also, it is possible to determine the presence of physical signs (e.g. suprapubic pain,
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hematuria, increased voiding frequency, or obvious discomfort during voiding) during
clinical care and examination of such residents by the nursing staff or clinicians. Also, risk
of non-treatment must be questioned. Prior studies of ASB included residents with dementia
and showed no benefit in the absence of urinary symptoms, no survival benefit was found in
a cohort study of residents with advanced dementia and suspected UTI, and many cases of
uncomplicated cystitis resolve spontaneously and without progression to pyelonephritis.[3,
38-41] As always, clinicians should be use clinical judgment when applying guidelines such
as this algorithm.

There are a number of strengths of this study. The systematic literature search strategies
ensured current foundational background knowledge. As noted, the Delphi process is widely
accepted and is preferred over other consensus methods such as nominal group techniques.
[26, 27] The Delphi panel was comprised of a national group of skilled and practicing
PA/LTC physicians. Panel members had practical knowledge of PA/LTC environment. Panel
members also had direct knowledge of the challenge of diagnosing UTI in the nursing home
population, including those with cognitive or communication impairment. As such, the work
should be generalizable to the larger nursing home population. Also, the response rate
among panel members was very high, suggesting the issue at hand is “near and dear” to
them.

Implementing clinical guidelines or algorithms in the PA/LTC setting is challenging. While
it may be possible to implement change on a single unit or facility, promoting practice
change across many facilities is difficult. 1dentifying strategies to implement this algorithm
in a group of PA/LTC homes is a priority and is the focus of an ongoing AHRQ-funded
dissemination project by the authors and AMDA — The Society for Post-Acute and Long-
Term Care Medicine (AHRQ - R18 HS023779).

CONCLUSIONS/RELEVANCE

We used a modified Delphi process to identify five signs and symptoms likely indicative of
uncomplicated cystitis, one of the most common problems encountered in PA/LTC residents.
The diagnostic algorithm developed as part of this project should be of use to nursing home
clinicians and can be used to promote antibiotic stewardship efforts as required under the
revised Centers for Medicare and Medicaid Services (CMS) requirements of
participation[42]. We believe it is also applicable for use in the older adult and broader post-
acute / long-term care populations. Dissemination and implementation of this algorithm is
currently being evaluated in an ongoing national project.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Is This A Simple Uncomplicated Bladder Infection?
(Cystitis)
¥

Resident Has Urinary Catheter

OR
Has > 2 Waming Signs or Symptoms Resident has i
[ Evalu'a’t:s:iglr: Gl \ Suggesting Possible Complicated Dysuria AND One [ Oﬁﬁtl% d
{ i AR Urinary Tract Infection Such as 3 Other Symptom in \ -
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(See BOX 1)
Box 1 - Warnin -
of Complicated UTL N Resident Has P
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* Flank Pain N Suprapubic Pain? \ Obtaln U"!".! gy
* Rigors / Chills < Treat Empirically /
* Prostatic / Scrotal Pain Box 2 - Simple Cystitis Symptoms b
* Urinary Catheter * Gross Hematuria
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Active Monitoring &
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Figure 1.

Algorithm for the Diagnostic Approach to Uncomplicated Cystitis in Non-Catheterized
Nursing Home Residents
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