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Abstract

Background: Polypharmacy is ubiquitous in patients on hemodialysis (HD), and increases risk of adverse events, medication
interactions, nonadherence, and mortality. Appropriately applied deprescribing can potentially minimize polypharmacy risks.
Existing guidelines are unsuitable for nephrology clinicians as they lack specific instructions on how to deprescribe and which
safety parameters to monitor.

Objective: To develop and validate deprescribing algorithms for nine medication classes to decrease polypharmacy in
patients on HD.

Design: Questionnaires and materials sent electronically.

Participants: Nephrology practitioners across Canada (nephrologists, nurse practitioners, renal pharmacists).

Methods: A literature search was performed to develop the initial algorithms via Lynn’s method for development of
content-valid clinical tools. Content and face validity of the algorithms was evaluated over three interview rounds using
Lynn’s method for determining content validity. Canadian nephrology clinicians each evaluated three algorithms (15 clinicians
per round, 45 clinicians in total) by rating each algorithm component on a four-point Likert scale for relevance; face validity
was rated on a five-point scale. After each round, content validity index of each component was calculated and revisions
made based on feedback. If content validity was not achieved after three rounds, additional rounds were completed until
content validity was achieved.

Results: After three rounds of validation, six algorithms achieved content validity. After an additional round, the remaining
three algorithms achieved content validity. The proportion of clinicians rating each face validity statement as “Agree” or
“Strongly Agree” ranged from 84% to 95% (average of all five questions, across three rounds).

Limitations: Algorithm development was guided by existing deprescribing protocols intended for the general population
and the expert opinions of our study team, due to a lack of background literature on HD-specific deprescribing protocols.
There is no universally accepted method for the validation of clinical decision-making tools.

Conclusions: Nine medication-specific deprescribing algorithms for patients on HD were developed and validated by
clinician review. Our algorithms are the first medication-specific, patient-centric deprescribing guidelines developed and
validated for patients on HD.

Abrégé

Contexte: La polypharmacie est trés répandue chez les patients hémodialysés et augmente le risque d’événements
indésirables, d’interactions médicamenteuses, d’inobservance au traitement et de mortalité. La déprescription, appliquée
de fagon appropriée, peut réduire les risques associés a la polypharmacie. Les directives de déprescription existantes ne
conviennent cependant pas aux cliniciens en néphrologie puisqu’elles ne renferment aucune indication spécifique sur la
maniére de procéder ni sur les paramétres de sécurité a surveiller.

Obijectif: Développer et valider des algorithmes de déprescription pour neuf classes de médicaments en vue de réduire la
polypharmacie chez les patients hémodialysés.

Conception: Des questionnaires et des documents envoyés par voie électronique.

@ @@ Creative Commons Non Commercial CC BY-NC: This article is distributed under the terms of the Creative Commons Attribution-

NonCommercial 4.0 License (https://creativecommons.org/licenses/by-nc/4.0/) which permits non-commercial use, reproduction and
distribution of the work without further permission provided the original work is attributed as specified on the SAGE and Open Access pages
(https://us.sagepub.com/en-us/nam/open-access-at-sage).


https://us.sagepub.com/en-us/journals-permissions
https://journals.sagepub.com/home/cjk

2 Canadian Journal of Kidney Health and Disease

Participants: Des praticiens en néphrologies de partout au Canada (néphrologues, infirmiéres-praticiennes, pharmaciens
spécialisés en néphrologie).

Méthodologie: Une recherche bibliographique a été effectuée pour développer les algorithmes initiaux avec la méthode de
Lynn pour le développement d’outils cliniques a contenu validé. Le contenu et la validité apparente des algorithmes ont été
évalués au cours de trois cycles d’interviews par la méthode de Lynn pour déterminer la validité d’un contenu. Les praticiens
interviewés (15 par cycle, pour un total de 45) ont chacun évalué trois algorithmes en classant la pertinence de leurs
composants sur une échelle de Likert en quatre points, et en classant leur validité apparente sur une échelle en cinq points.
Apres chaque cycle, I'indice de validité du contenu a été calculé pour chaque composant et des correctifs ont été apportés en
fonction de la rétroaction. Si la validité du contenu n’était pas atteinte apres trois cycles, des cycles supplémentaires étaient
effectués jusqu’a ce que celle-ci soit atteinte.

Résultats: Six algorithmes ont atteint la validité apres trois cycles de validation. Les trois algorithmes restants I'ont atteint
aprés un cycle supplémentaire. La proportion de cliniciens ayant attribué la mention de validité apparente «d’accord» ou
«tout a fait d’accord» se situait entre 84 et 95 % (moyenne des cinq questions, sur trois cycles).

Limites: Le développement des algorithmes repose sur les protocoles de déprescription existants, destinés a la population
générale, et sur l'avis des experts de notre équipe d’étude puisque la documentation portant sur des protocoles de
déprescription spécifiques aux patients hémodialysés est insuffisante. Il n’existe aucune méthode universellement acceptée
pour valider les outils de décision clinique.

Conclusion: Neuf algorithmes de déprescription spécifiques aux patients hémodialysés ont été développés et validés par
révision des cliniciens. Nos algorithmes sont les premiers guides de déprescription développés et validés spécifiquement pour
les médicaments des patients hémodialysés.

Enregistrement de I’essai: Sans objet — il s’agit d’'une série de questionnaires.
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Patients on HD are thus at increased risk of adverse out-
comes and mortality related to polypharmacy.

Deprescribing is the planned and supervised process of dis-
continuing medications that may be causing harm or are no
longer providing benefit.' Several basic guidelines and generic
algorithms for deprescribing exist; however, they have short-
comings which make them unsuitable for addressing poly-

Introduction

Individuals on hemodialysis (HD) have the highest pill bur-
den of all chronically ill patient populations, taking on aver-
age 12 = 5 distinct medications per day."? This is due to
other comorbid chronic conditions (eg, hypertension, diabe-
tes, cardiovascular disease) that require long-term medica-
tion management.>* Furthermore, patients with end-stage

kidney disease on HD have physiological changes that alter
drug absorption, distribution, metabolism, and elimination.*”
Therefore, as the number of medications increases, the
potential for adverse outcomes increases concurrently.’!2

pharmacy in patients on HD.'3?’ First, several of these
guidelines are not medication specific. They lack practical
suggestions on how to discontinue specific medications (eg,
tapering vs abrupt discontinuation) and do not recommend
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specific monitoring parameters when discontinuing a medica-
tion. Second, existing tools developed based on safety and
efficacy data for particular patient populations (eg, seniors,
oncology, dementia) are not necessarily applicable to patients
on HD due to their altered pharmacokinetics and unique drug
dosing regimens. Finally, it is unclear how patient values and
preferences contributed to previous deprescribing approaches
and whether existing deprescribing tools have undergone for-
mal validation processes.

An appropriately designed deprescribing intervention has
the potential to achieve patient-centered goals and minimize
adverse effects associated with polypharmacy.'®?-3% In turn,
formal validation of such a clinical tool increases clinician
confidence and facilitates adoption of the designed interven-
tion.>! We previously evaluated medication use patterns and
associated costs in HD by accessing provincial databases in
Manitoba, British Columbia, and Ontario.’? Using results
from this study, we conducted a national survey among
nephrology health care study team members to pinpoint nine
medication classes that are the focus of our current depre-
scribing efforts: alpha-1 blockers, benzodiazepines and
Z-medications (eg, zopiclone), gabapentinoids, loop diuret-
ics, prokinetic agents, proton pump inhibitors, quinine,
statins, and urate-lowering agents.>? Patients on HD are
rarely included in clinical trials, and so there is uncertainty
about the efficacy and safety associated with their use in this
population.?> Given the dearth of deprescribing studies
within HD populations, we sought to develop validated
deprescribing algorithms for clinical practice. The objectives
of this study were to (1) develop algorithms for deprescrib-
ing nine specific medication classes in patients on HD while
accounting for patient perspectives and (2) formally validate
deprescribing algorithms with nephrology experts for con-
tent and face validity in a structured manner.

Materials and Methods

This study was composed of two phases. The first phase was
the development of the deprescribing algorithms. The second
phase was the validation of the algorithms. This study was
approved by the University Health Network Research Ethics
Board (Study ID: 17-5313).

Phase |1: Development of the Algorithms

In May 2014, five literature searches using Ovid MEDLINE
(1946-May 2014) and PubMed (1946-May 2014) were con-
ducted to identify any clinical tools or guidelines related to
deprescribing alpha-1 blockers, loop diuretics, proton pump
inhibitors, quinine, or statins in patients on HD. No existing
algorithms were found and therefore five preliminary depre-
scribing algorithms were developed based on gray literature
searches and expert opinions of the study team.*} These algo-
rithms were refined and reviewed through a validation pro-
cess and ultimately used in a pilot implementation study.*

In April 2018, 18 new literature searches (two different
searches for each of the nine medications) were conducted
with the guidance of a librarian using Embase (1947-April
2018), Ovid MEDLINE (1946-April 2018), and Ovid E-Pub
(1946 to April 2018) to identify information that could
improve the five existing deprescribing algorithms and to
create algorithms for the four remaining medications (benzo-
diazepines and Z-medications, gabapentinoids, prokinetic
agents, and urate-lowering agents). Searches addressed the
following research questions:

Research Question 1: What is the evidence regarding
safety and efficacy of this medication in hemodialysis
patients?

Research Question 2: What is the success rate for dis-
continuing this medication (in any patient population) and
is it safe to discontinue this medication?

The full list of search terms is listed in Appendix 1.

Randomized controlled trials, prospective and retrospec-
tive observational cohort studies, and case series with sample
sizes =10 were eligible for inclusion, although some nonpri-
mary literature (reviews and meta-analyses) was also consid-
ered. Only full-text manuscripts in English were eligible. For
searches related to the first research question, the following
were excluded: trials in nonchronic HD populations (eg,
acute dialysis patients), trials unrelated to safety/efficacy,
and editorials.

Using literature search results, nine algorithms were devel-
oped or revised (for the original five algorithms) according to
Lynn’s three-step method for the development of content-valid
clinical tools: (1) identifying domains of the tool, (2) creating
an item list for each domain, and (3) forming the instrument.>*
The study group (four nephrologists, five renal pharmacists,
three patient partners) met via multiple teleconferences to
refine the algorithms to consensus agreement.

Phase 2: Validation of the Algorithms

Validation was based on a process originally proposed by
Lynn.3* The individual components of the instrument to be
validated must be independently reviewed and graded by at
least five experts to sufficiently control for chance agree-
ment. Although there is little evidence regarding the optimal
number of rounds required to build consensus,>>=¢ we per-
formed a minimum of three rounds of interviews with revi-
sions between each round. Algorithms not achieving expert
agreement after three rounds underwent one additional round
of revision, reusing five participants from round one.*
Clinician participants were recruited from major
Canadian hospitals and adjacent community care sites based
on clinical expertise. Per round of face and content valida-
tion, clinician participants independently reviewed three
algorithms each (ie, 15 clinicians per round, for a total of 45;
Figure 1). Three deprescribing algorithms and their
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Figure |. Algorithm validation interview process.

associated two-part questionnaires (part A: content validity;
part B: face validity) were disseminated to each participant
via email. Questionnaires allowed both qualitative and quan-
titative responses.®’ Participants returned questionnaires to
the study team and then discussed ratings and comments in a
one-on-one interview in person or via teleconferencing.

After each round of interviews, revisions were made to
the algorithms. Revised algorithms were then presented to
the next round of participants. This process was repeated for
three rounds of questionnaires and revisions (four if validity
was not achieved), after which validation of the algorithm
was complete and no further modifications were made.

Questionnaires for validation process. In this study, content and
face validity questionnaires were based on Feinstein’s con-
cept of clinical sensibility and the Agency for Healthcare
Research and Quality’s Patient Education Materials Assess-
ment Tool for Printable and Audio-Visual Materials.?”%

Part A (content validity). The algorithms were divided
into components and participants ranked the individual
components on a four-point Likert scale (one: strongly
disagree, two: disagree, three: agree, four: strongly agree;
Appendix 2). Participants were asked to provide comments
where revision was deemed necessary. Any algorithm com-
ponents rated as one or two (ie, less relevant) by one or
more participant(s) required revision.>*

Part B (face validity). For each algorithm, participants rated
a series of statements assessing face validity on a five-point
scale, according to their agreement with the statement (from
“1: strongly disagree” to “5: strongly agree”; Appendix 2). Any
components rated between one and three (ie, strongly disagree
to neutral) by one or more participant(s) required revision.

Statistical analysis

Part A (content validity). Content validity was quantified
by calculating a content validity index (CVI) for each section
of the flowchart and written guide. A section with a score
of three (acceptable, with minor revision) or four (accept-
able, as is) was deemed content valid, and sections with a
score of one (unacceptable, remove) or two (unacceptable,
major revision required) required revision. The CVI of each
section was based on the proportion of overall participants
ranking the section as valid. The CVI for the entire flow-
chart or written guide was based on the proportion of sec-
tions deemed content valid within each flowchart or written
guide. For a panel of five reviewers, 100% must agree (ie,
rate three or four) to establish content validity at the P < .05
level.** Items which did not achieve the required proportion
of expert agreement were eliminated or further revised prior
to the next round of validation.

Part B (face validity). Although face validity is a subjec-
tive measure, a systemic approach was adopted.* Face
validity was reported as a percentage of study participants
rating statements in part B as either four or five (ie, agree
or strongly agree). Although there is no standard agreement
threshold for face validity, we adopted the consensus thresh-
old of =70% that is commonly used when applying the Del-
phi technique.**-#

Supplemental Materials

. Three patient partners (Canadians Seeking Solutions and
Innovations to Overcome Chronic Kidney Disease [Can-
SOLVE CKD] Patient Council) were included in the study
team and provided feedback on the various project aspects as
part of the Can-SOLVE CKD Network’s emphasis on
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Table |I. Literature Search Results.
No. of search No. after initial No. after full-text
results screening screening
Research Research Research Research Research Research

Medication question | question 2 question | question 2 question | question 2
Alpha-| blockers 276 65 9 I 9 I
Benzodiazepines and Z-drugs 382 1090 7 101 2 17
Gabapentinoids 1115 1142 37 14 22 3
Loop diuretics 562 104 50 9 6 4
Proton pump inhibitors 203 266 48 33 I 9
Prokinetic agents 43 90 5 I I
Quinine 136 20 16 | 3 0
Statins 487 476 126 39 28 14
Urate-lowering agents 96 27 Il 4 2 3

Note. Research question I: “What is the evidence regarding safety and efficacy of this medication in hemodialysis patients?”’; Research question 2: “What
is the success rate for discontinuing this medication (in any patient population) and is it safe to discontinue this medication?.”

patient-oriented research. Our patient partners provided
invaluable feedback on the format, feasibility and accessibil-
ity of proposed nonpharmacological options, validation
approach, and supplemental materials.

The following materials were developed in conjunction
with the deprescribing algorithms:

1. Evidence tables: Data used to inform the creation of
our algorithms were summarized in table format for
each of the medications.

2. Monitoring forms: Single-sheet printable forms
which can be inserted into the patient’s medical chart
to improve ease of monitoring.

3. Patient information tools: A video and pamphlet were
developed for each medication to ensure the patient
is appropriately involved in the decision to depre-
scribe. A manuscript describing the validation pro-
cess for these tools is underway.

Results

Phase I: Development of the Algorithms

Literature search. The April 2018 literature search results are
summarized in Table 1. A total of 6610 articles were identi-
fied. After screening and full-text review, 137 articles were
deemed relevant to our study. Information from the relevant
articles was used to create and adapt deprescribing algo-
rithms for use in patients on HD.

Nine algorithms were developed according to Lynn’s
3-step method for the development of content-valid clinical
tools.** Six domains were addressed for each algorithm: (1)
candidates for deprescribing; (2) baseline monitoring period/
parameters; (3) appropriate deprescribing approach; (4) non-
pharmacological options to manage symptoms (if applica-
ble); (5) safety and efficacy monitoring period/parameters;

and (6) what to do if symptoms continue/worsen. A list of
items to be included in each domain was generated for each
algorithm based on literature search results and clinical expe-
riences of the group. Domain items were included or dis-
carded through availability of evidence and consensus. For
example, in the “nonpharmacological options to manage
symptoms” domain, the group included options for which
there was published evidence of benefit, and/or have a very
low risk for adverse effects. Treatments not meeting these
requirements were discarded. To facilitate implementation in
clinical practice, a decision-making flowchart for each
deprescription was created and supplemented with written
guides.

Phase 2: Validation of the Algorithms

Study participants. Between May 2018 and May 2019, 45 cli-
nician participants were recruited from 25 institutions across
10 Canadian provinces for the validation phase. Participant
professions included nephrologists, renal pharmacists, and
nurse practitioners practicing in dialysis (Table 2).

Content validation. Overall CVIs per round for the flowcharts
and written guides of each deprescribing algorithm are
shown in Table 3. Per round CVIs of each flowchart and
written guide component are provided in Appendix 3.
Across three rounds of validation, average overall CVIs
were 0.67, 0.83, and 0.98 for the flowcharts, and 0.81, 0.83,
and 0.95 for the written guides, respectively. Overall CVIs
in round one ranged from 0.5 to 0.8 for the flowcharts, and
from 0.6 to 1.0 for the written instructions. In round one,
three written instructions scored 1.0 and were considered
content valid. Overall CVIs in round two ranged from 0.6
to 1.0 for the flowcharts and from 0.8 to 1.0 for the written
instructions. Three flowcharts and two written instructions
scored 1.0. Overall CVIs in round three for both flowcharts
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Table 2. Participant Characteristics (n = 45).

Province of practice Round | Round 2 Round 3 Overall
Alberta | | | 3
British Columbia 2 3 0 5
Manitoba 2 3 3 8
New Brunswick 0 0 2 2
Newfoundland and Labrador 0 0 | |
Nova Scotia 4 3 2 9
Ontario 5 2 3 10
Prince Edward Island 0 | 0 |
Quebec 0 0 2 2
Saskatchewan | 2 | 4
Profession

Nephrologist 8 7 9 24

Renal pharmacist 2 7 5 14

Nurse practitioner 5 I | 7
Gender

Male 9 6 6 21

Female 6 9 9 24
Years of practice

Median (interquartile range) 10.5 (4.3-22.5) 15 (6-23) 13 (8.8-16.5) 12.5 (5-20.3)

Mean + SD 13.8 £ 12.2 149 = 10 132 =78 13.6 = 10.3

Table 3. Overall Content Validity Indices of Treatment Algorithms, per Round of Content Validation.

Round | overall

Round 2 overall

Round 3 overall Round 4 overall

Flowchart Written guide Flowchart Written guide Flowchart Written guide Flowchart Written guide

Alpha-| blockers 0.8 1.0 0.7
Benzodiazepines 0.7 0.9 0.8
Gabapentinoids 0.7 0.6 0.8
Loop diuretics 0.7 0.6 0.6
Proton pump inhibitors 0.5 1.0 1.0
Prokinetic agents 0.5 1.0 0.8
Quinine 0.5 0.6 1.0
Statins 0.8 N/A 1.0
Urate-lowering agents 0.8 0.8 0.8
Overall average for all 9 0.67 0.8l1 0.83
algorithms

0.8 1.0 1.0 N/A N/A
0.8 1.0 0.8 N/A 1.0

1.0 1.0 1.0 N/A N/A
0.4 1.0 1.0 N/A N/A
0.9 1.0 1.0 N/A N/A
1.0 1.0 1.0 N/A N/A
0.8 1.0 1.0 N/A N/A
N/A 0.8 N/A 1.0 N/A
0.9 1.0 0.8 N/A 1.0

0.83 0.98 0.95 — —

Note. N/A—not applicable as item achieved content validity in an earlier round.

and written instructions ranged from 0.8 to 1.0. A flowchart
(statins) and two written guides (benzodiazepines, urate-
lowering agents) underwent a fourth validation round
before reaching an overall CVI of 1.0.

Face validation. The overall (across all three rounds) levels of
agreement with each of the five face validity statements per
algorithm are shown in Table 4. Face validity scores for each
algorithm are given in Appendix 4.

All algorithms achieved >70% overall agreement for the
five statements. Agreement ranged from 80% to 100% for
statement one (The tool is clear and understandable), 93% to
100% for statement two (The tool uses appropriate language

The statin algorithm does not include a written guide.

and wording), 87% to 100% for statement three (The tool
flows in a logical manner), 80% to 100% for statement four
(This tool could be used in the hemodialysis unit where I
practice), and 73% to 100% for statement five (I would be
confident recommending the use of this tool). Highest scor-
ing algorithms (average across all statements) were proton
pump inhibitors (95%) and loop diuretics (93%). Lowest
scoring algorithms were benzodiazepines and Z-drugs
(88%), statins (85%), and gabapentinoids (84%).

Qualitative feedback. Consistent themes emerged across the
validation rounds for all nine algorithms. Several comments
recommended reformatting/rewording some components for
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Table 4. Agreement With Face Validity of Algorithm (Across All Rounds).

Average
Ql (%) Q2 (%) Q3 (%) Q4 (%) Q5 (%) QI-Q5 (%)
Alpha-| blockers 93 93 93 87 87 9l
Benzodiazepines 87 93 87 87 87 88
Gabapentinoids 80 93 87 80 80 84
Loop diuretics 100 100 93 87 87 93
Proton pump inhibitors 93 100 87 100 93 95
Prokinetic agents 100 100 93 80 80 91
Quinine 93 100 100 80 80 9l
Statins 93 93 87 80 73 85
Urate-lowering agents 100 100 87 80 87 91

Note. QI = the tool is clear and understandable; Q2 = the tool uses appropriate language and wording; Q3 = the tool flows in a logical manner; Q4 =
this tool could be used in the hemodialysis unit where | practice; Q5 = | would be confident recommending the use of this tool.

improved ease of use, conciseness, and clarity. For example,
ambiguous sentences were reworded, repetitive items were
simplified, and clarity improvements on arrangement of
flowcharts. Several clinician participants expressed confu-
sion over the supplemental materials; text was added to the
written guides to clarify the intended purpose of the monitor-
ing forms and patient information tools.

The complete list of changes per validation round is given
in Appendix 5. Final versions of the nine algorithms are
shown in Appendix 6.

Discussion

Our algorithms are the first medication-specific, patient-cen-
tric deprescribing guidelines developed and validated for
patients on HD. Deprescribing algorithms have been used in
other patient populations with success. For instance, existing
studies on geriatric populations have demonstrated that the
use of specific tools to guide deprescribing effectively
reduces polypharmacy.?®3° These interventions have been
associated with lower medication costs, fewer long-term care
referrals (12% intervention vs 30% control),”’ decreased
mortality (21% intervention vs 45% control),?® and improved
perceptions of overall personal health (88% of patients
reported global improvement in health).!®

To our knowledge, these algorithms are the first depre-
scribing tools that have been formally validated for content
and face wvalidity by nephrology experts from across
Canada. The validation of clinical decision tools and treat-
ment algorithms is becoming a focus in health care due to
recent shifts toward quality improvement.*> While there are
no standard methods for face and content validation, our
results demonstrate that nephrology experts have judged
the content of our tools to be accurate, relevant, straightfor-
ward, and appropriate for their intended purpose. Our vali-
dation processes also revealed facility-specific or
practice-specific constraints, such as task ownership (Who
will champion the monitoring requirements?) or economic

constraints (Nondrug alternative is expensive or not cov-
ered by insurance). This resulted in changes to increase the
adaptability of the tool across a variety of practice settings
and usability between different members of the care team
(Appendix 5). Ultimately, this approach helps facilitate the
adoption of our algorithms at a wide variety of Canadian
centers.

A further strength of our approach was the inclusion of
patient partners as members of our study team to ensure that
patient perspectives were considered at every step in the proj-
ect. Recent deprescribing literature has emphasized the
“patient-centred deprescribing process.”® There has been a
great focus on understanding the patient perspective toward
deprescribing and how it may influence the success or failure
of deprescribing initiatives. A recent review summarizes
patient-identified enablers (cessation appropriateness, process
for cessation, and a general dislike of medications) and barri-
ers (cessation disagreement, lack of process for cessation, and
feared consequences of cessation) for deprescribing.*® This
review emphasizes the importance of employing a process that
includes patient education, support, monitoring, and follow-
up—components that we incorporated into our deprescribing
protocol. Through involving patient partners from different
areas of Canada, we designed the algorithms to act as depre-
scribing enablers and to assist in overcoming the barriers that
affect a diverse Canadian HD population.

The Lynn method is well established for assessing content
validity.>**"%° On average, the overall CVIs for each algo-
rithm steadily increased with every validation round, sug-
gesting an improvement in content validity after each
revision. Most medications had recurrent concerns among
participants and/or validation rounds based on individual
practice experience. In the loop diuretics algorithm, multiple
participants felt that a dose of 120-mg/d furosemide was too
low for patients on HD. Participants suggested the addition
of a higher furosemide dose into the flowchart and including
“urine output” as a safety parameter. This was accepted into
the final algorithm.
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Comments on nonpharmacological options were gener-
ally positive, though some concerns arose due to a combina-
tion of a lack of literature consensus and differences in
practice. Certain participants felt there was insufficient sci-
entific evidence supporting the efficacy of some recom-
mended nonpharmacological options (eg, acupuncture in the
benzodiazepines algorithm). Other participants were against
certain nonpharmacologic options (eg, cognitive behavioral
therapy) as they would be unable to offer them to their
patients due to economic constraints. Nonetheless, we
decided that options carrying a low risk for adverse effects
and showing some positive outcomes in literature should be
included. Therefore, all original nonpharmacological options
were retained and further options were added based on par-
ticipant suggestions.

Throughout the face validation process, participants com-
monly expressed barriers related to algorithm implementa-
tion. Many participants practice in units with weekly
physician rotations, in understaffed units, or do not have
renal pharmacists. In addition, some felt that more emphasis
on ensuring communication between members of the
patient’s circle of care was needed (eg, family physician, dis-
pensing pharmacy, other specialists, family members). In our
2014 pilot implementation study, communication letters
were sent to family physicians to outline the patient’s
involvement in a deprescribing trial.3* Future implementa-
tion studies will follow this practice. Finally, participants
expressed concerns that health care providers may feel
uncomfortable deprescribing medications initiated by
another provider. Therefore, we intend to perform a preim-
plementation study to identify real-world barriers and facili-
tators to algorithm implementation in HD units, and potential
strategies to mitigate barriers.

These algorithms were developed to improve outcomes of
patients on HD by using an evidence-based approach to
decreasing polypharmacy in HD units. However, there is a
general lack of literature related to stopping and starting spe-
cific medications in HD patients. In designing these algo-
rithms, we relied on literature on deprescribing in the general
population and on expert opinions (study team and partici-
pants) to guide algorithm creation. Despite this limitation,
face validity scores for the tools demonstrated that partici-
pants agreed that the tools will be effective in fulfilling their
stated purpose.

There is no universally accepted or standard method for
the validation of clinical decision-making tools. We selected
the Lynn method based on its documented use in the litera-
ture, its applicability to this study, and past experience of our
study team members with this method.*® There is also little
consensus in literature on the threshold for content validity,
methods for calculating CVIs, and the number of validation
rounds required. Nonetheless, the quality of these tools was
strengthened by the national validation using nephrology
professionals of various professions and institutions, and the
inclusion of patient partners as members of the study team.

While we are confident in the content and face validity of our
algorithms in a Canadian context, it is possible that health
care providers may interpret the content of our algorithms
according to location, clinical contexts, or patient and pro-
vider values. The impact of these variations will be explored
in future implementation research.

Conclusion

We developed and validated nine deprescribing algorithms
that incorporate the values and preferences of patients treated
with maintenance HD. We conclude that the algorithms pos-
sess high content and face validity via high overall CVI scores
and high agreement levels with face validity statements from
different professions after a rigorous validation process. Future
research will focus on evaluating the implementation of these
deprescribing tools in multiple HD units across Canada.
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