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Abstract

Background: Diabetes is the leading cause of kidney disease and contributes to 38% of kidney failure requiring dialysis.
A gap in detection and management of type 2 diabetes (T2D) in chronic kidney disease (CKD) exists in primary care.
Community pharmacists are positioned to support those not able to access kidney care through traditional pathways.
Algorithms were developed and validated to assist community pharmacists in identifying individuals with T2D in CKD and
prescribing kidney-protective medications.

Objective: The objective was to develop and validate pharmacist algorithms to confirm T2D and CKD and to prescribe
guideline-directed therapies for individuals with an estimated glomerular filtration rate (eGFR) of 30 to 60 mL/min/[.73 m?
in community pharmacy primary care clinics in Nova Scotia.

Design: Lynn’s method was utilized for algorithm development and content validation. Interview data were analyzed using
qualitative descriptive analysis.

Setting: Pharmacists working in primary care clinic settings completed content and face algorithm validation, and virtual
interviews were conducted following each round of validation.

Patients: The algorithms aim to support individuals with T2D and CKD in primary care by optimizing the resources and
capacity of community pharmacists while ensuring safety and quality of care through a team-based approach. Patient partners
were not part of algorithm development and validation.

Measurements: Content validity was computed using an item-level content validity index (I-CVI) and scale-level content
validity index (S-CVI/Ave) per round. To measure face validity, percentages of those that “agreed” or “strongly agreed” to
five statements were calculated.

Methods: Evidence- and expert-informed algorithms were developed and revised using Lynn’s 3-step method (domain
identification, item generation per domain, and instrument formation). Best evidence was collated with literature searches,
and experts in nephrology, endocrinology, family medicine, nursing, and pharmacy revised the algorithms until there was
consensus agreement on 4 final algorithms (detection of T2D and CKD, initiation/titration of angiotensin-converting
enzyme inhibitors or angiotensin receptor blockers, and initiation/management of sodium-glucose cotransporter-2 inhibitors
and finerenone). Six community pharmacists per round for 3 rounds were needed to validate the algorithms. A 2-part
questionnaire was utilized where pharmacists rated content and face validity using Likert scales. I-CVI and S-CVI/Ave per
round and across 3 rounds were determined. Percentages were calculated for the rating level of agreement to 5 statements.
Interviews were conducted and analyzed. Revisions were made to the algorithms between rounds.
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Results: Eighteen community pharmacists (6 per round) participated with a mean = standard deviation of 18 =11 years
of experience. The I-CVI of each item of the algorithms per round ranged from 0.83 to |, which met the content validity
threshold of 0.83 (P < .05) for at least 6 participants. The overall S-CVI/Ave across 3 rounds was 0.97. The overall percentage
of participants across 3 rounds who agreed or strongly agreed to 5 face validity statements ranged from 83% to 100%, which
was above the prespecified threshold for face validity consensus.

Limitations: The algorithms are intended for individuals with an eGFR of 30 to 60 mL/min/l.73m2 While guideline
medications are indicated below this threshold, this cut point was selected as these individuals should typically be referred
to a nephrologist. There is a potential for delays in initiation of kidney-protective medications below this threshold while
waiting to be seen by nephrology.

Conclusions: This is the first study to develop and validate algorithms for a new model of care that utilizes community
pharmacists to identify and manage T2D and CKD in primary care. The algorithms achieved high content and face validity.
Future implementation and evaluation will determine the effectiveness and safety of the algorithms.

Trial Registration: Not registered.

Abrégé

Contexte: Le diabéte est la principale cause de néphropathie et contribue a 38 % des insuffisances rénales nécessitant une
dialyze. On constate des lacunes dans les soins primaires en ce qui concerne la détection et la prise en charge du diabéte
de type 2 (DT2) en contexte d’insuffisance rénale chronique (IRC). Les pharmaciens communautaires sont bien placés pour
assister les personnes qui ne sont pas en mesure d’accéder aux soins rénaux par les voies traditionnelles. Des algorithmes
ont été développés et validés pour aider les pharmaciens communautaires a identifier les personnes atteintes de DT2 en
contexte d’'IRC et a prescrire des médicaments de protection rénale.

Objectif: Développer et valider des algorithmes destinés aux pharmaciens des cliniques de soins primaires en pharmacie
communautaire, en Nouvelle-Ecosse, afin de les aider a confirmer le DT2 et I'IlRC chez les personnes dont le débit de
filtration glomérulaire estimé (DFGe) se situe entre 30 et 60 ml/min/1,73 m? et a prescrire des traitements fondés sur les
lignes directrices.

Conception: La méthode de Lynn a été utilisée pour le développement d’algorithmes et la validation de contenu. L'analyze
descriptive qualitative a servi a évaluer les données issues des entretiens.

Cadre: Des pharmaciens travaillant dans des établissements de soins primaires ont complété la validation apparente et la
validation de contenu des algorithmes. Des entretiens en mode virtuel ont été menés aprés chaque ronde de validation.
Participants: Les algorithmes visent a soutenir les personnes diabétiques atteintes d'IRC en contexte de soins primaires
en optimisant les ressources et la capacité des pharmaciens communautaires, tout en assurant la sécurité et la qualité des
soins grace a une approche collaborative. Les partenaires patients n’ont pas participé au développement ni a la validation des
algorithmes.

Mesures: La validité de contenu a été déterminée pour chaque ronde a 'aide de I'index de la validité de contenu au niveau
de I'item (I-CVI) et d’un index de validité de contenu au niveau de I'échelle (S-CVI/AVE). La validité apparente a été mesurée
par le calcul des pourcentages de réponses « d’accord » ou « fortement d’accord » a cinq énoncés.

Méthodologie: Des algorithmes fondés sur les données probantes et I'avis d’experts ont été développés et révisés
selon la méthode en trois étapes de Lynn (identification du domaine d’intérét, génération d’items par domaine et création
d’instruments). Des recherches documentaires ont permis de rassembler les meilleures données probantes, puis des
spécialistes en néphrologie, endocrinologie, médecine familiale, soins infirmiers et pharmacie ont révisé les algorithmes jusqu’a
I'obtention d’un consensus sur quatre algorithmes finaux (détection du DT2 et de I'IlRC; initiation/dosage des inhibiteurs de
'enzyme de conversion de I'angiotensine ou des antagonistes du récepteur de 'angiotensine; initiation/prise en charge des
inhibiteurs du cotransporteur-2 de sodium-glucose; finérénone). Trois rondes (six pharmaciens communautaires par ronde)
ont été nécessaires pour valider les algorithmes. Un questionnaire en deux parties demandait aux pharmaciens d’évaluer
la validité apparente et de contenu a l'aide d’échelles de Likert. Pour chaque ronde, des index I-CVI et S-CVI/AVE ont été
déterminés et des pourcentages ont été calculés pour le degré d’accord avec cinq énoncés. Des entrevues ont été menées,
puis analysées. Des corrections ont été apportées aux algorithmes entre les rondes.

Résultats: Dix-huit pharmaciens communautaires (six par ronde) avec une moyenne de |8 ans (écart-type moyen: *1 |
ans) d’expérience ont participé a I'étude. Pour chaque ronde, I'l-CVI de chaque item des algorithmes variait de 0,83 a I, ce
qui atteint le seuil de validité de contenu de 0,83 (P < .05) pour au moins six participants. L'index S-CVI/AVE global sur trois
rondes était de 0,97. Le pourcentage global de participants au cours des trois rondes qui étaient d’accord ou fortement
d’accord avec cinq énoncés de validité apparente variait de 83 a 100 %, ce qui est supérieur au seuil prédéfini pour le
consensus de validité apparente.

Limites: Les algorithmes sont congus pour les individus dont le DFGe se situe entre 30 et 60 ml/min/l,73 m2. Bien que
les médicaments recommandés soient indiqués sous ce seuil, ce point limite a été choisi, car ces personnes devraient
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normalement étre orientées en néphrologie. |l existe un risque de retard dans l'initiation des médicaments de protection
rénale en dessous de ce seuil en attendant d’étre vu par la néphrologie.

Conclusion: |l s’agit de la premiére étude a développer et valider des algorithmes pour un nouveau modéle de soins ou les
pharmaciens communautaires pourraient identifier et prendre en charge le DT2 et 'IRC en contexte de soins primaires. La
validité de contenu et la validité apparente des algorithmes ont été évaluées. L efficacité et I'innocuité des algorithmes seront

déterminées par leur mise en ceuvre et leur évaluation futures.
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Introduction

Thirty percent of Canadians live with diabetes or prediabe-
tes.! Diabetes is the leading cause of kidney disease and con-
tributes to 38% of kidney failure requiring dialysis in
Canada.>* People with diabetes are also 12 times more likely
to be hospitalized with kidney failure.! One out of 10
Canadians or nearly 4 million adults have chronic kidney
disease (CKD).>* In Canadian primary care practices, the
prevalence of CKD is 72 per 1000 individuals and is higher
in rural settings than in urban settings.’ As kidney function
and estimated glomerular filtration rate (¢GFR) decline in
those with type 2 diabetes (T2D), there is an increased risk of
cardiovascular events including heart failure, hospitaliza-
tion, mortality, and higher utilization of health care
resources.**

Over the past several years, new drug therapies with
cardiorenal benefits have emerged for the treatment of

individuals with T2D and CKD.*!3 These therapies include
sodium-glucose cotransporter-2 inhibitors (SGLT21), nonste-
roidal mineralocorticoid receptor antagonists (MRA, finere-
none), and glucagon-like peptide-1 receptor agonists
(GLP1-RA). Clinical practice guidelines for diabetes man-
agement in CKD have been updated to include these thera-
pies as standard of care. These therapies are recommended
along with lifestyle, glycemic and blood pressure optimiza-
tion, and treatment with angiotensin-converting enzyme
inhibitors (ACEi) or angiotensin receptor blockers (ARBs)
in those with hypertension or albuminuria.®!3

Despite compelling evidence for these therapies in T2D
and CKD, the use of guideline-directed prescribing, par-
ticularly in primary care, is sub-optimal.'*!” Many barriers
have been cited including complexity of prescribing and
monitoring, concerns about side effects (hyperkalemia,
eGFR dip, cough or reproductive concerns with ACEi or
ARB, or genital mycotic infections with SGLT2i),

'Faculty of Health, College of Pharmacy, Dalhousie University, Halifax, NS, Canada

2| eslie Dan Faculty of Pharmacy, University of Toronto, ON, Canada
3Department of Nephrology, Toronto General Hospital, ON, Canada

4Depar‘tment of Pharmacy, University Health Network, Toronto, ON, Canada

5Facu|ty of Medicine, Dalhousie University, Nova Scotia Health, Halifax, NS, Canada
®Division of Nephrology, Nova Scotia Health Renal Program, Nova Scotia Health, Halifax, NS, Canada
7Depar‘tment of Medicine, Dalhousie University, Nova Scotia Health, Halifax, NS, Canada

8Department of Family Medicine, Dalhousie University, Halifax, NS, Canada

‘Division of Endocrinology & Metabolism, Department of Medicine, Dalhousie University, Halifax, NS, Canada

'°Pharmacy Department, Nova Scotia Health, Halifax, NS, Canada
""Faculty of Computer Science, Dalhousie University, Halifax, NS, Canada

"2Department of Community Health and Epidemiology, Faculty of Medicine, Dalhousie University, Halifax, NS, Canada

3Nova Scotia Health, Halifax, NS, Canada

'4Pharmacy Department, Horizon Health Network, Saint John, NB, Canada

'>Pharmacy Association of Nova Scotia, Halifax, NS, Canada
'*Nova Scotia College of Pharmacists, Halifax, NS, Canada
""The Medicine Shoppe Pharmacy, Halifax, NS, Canada
'8The Pangaea Group, Oakville, ON, Canada
19PharmaChoice, New Glasgow, NS, Canada

20Nova Scotia Health Innovation Hub, Halifax, NS, Canada
2IMaritime SPOR SUPPORT Uhit, Halifax, NS, Canada

Corresponding Author:

Jo-Anne Wilson, Faculty of Health, College of Pharmacy, Dalhousie University, PO Box 15000, Burbidge, Room 100G, Bedford, NS B3H 4R2, Canada.

Email: jo-Anne.wilson@dal.ca


mailto:jo-Anne.wilson@dal.ca

Canadian Journal of Kidney Health and Disease

medication costs, limited visit time for complex care, and
lack of patient awareness.?>?* In addition, testing for and
recognizing CKD is another barrier to the use of kidney-
protective medications.?*?” Many individuals with T2D and
early stages of kidney disease are mainly managed in pri-
mary care. They have the most to gain from early detection
and persistent prescribing of the kidney-protective therapies
known to slow progression and its complications.

According to a recent national survey, approximately one
in five Canadians are without a family physician or nurse
practitioner.”® Community pharmacists commonly see indi-
viduals with diabetes and kidney disease. Pharmacists’ scope
of practice in Canada has expanded over the past few years
to allow for a more active role in managing chronic diseases
in primary care.?’ In 2023, the Pharmacy Association of
Nova Scotia (PANS) in partnership with the Government of
Nova Scotia and Nova Scotia Health launched 26 commu-
nity pharmacy primary care clinics (CPPCCs) in locations
with the highest number of people without a family physi-
cian.’® These pharmacist-led clinics provide an extended
suite of pharmacy primary care services including assess-
ment and prescribing for chronic disease management.3%3!
These clinics are appointment-based, operate separately
from the pharmacy dispensary, and are supported by a
24-hour consultation service staffed by a nurse practitioner
and/or pharmacist.

Community pharmacists are in an ideal position to order
blood work to support the collaborative diagnosis of CKD
and to prescribe and monitor guideline-directed medications
needed to preserve kidney function in this population.
Community pharmacists’ perspectives from our previous
research however identified that this is best accomplished
through evidence- and expert-informed tools or algorithms.*
Validated community pharmacist prescribing algorithms of
kidney-protective medications in this population are absent
in the literature. Our objective was to develop and validate
pharmacist algorithms to confirm T2D and CKD diagnosis
and to prescribe guideline-recommended therapies (ACEi or
ARB, SGLT2i, and finerenone) for those with an eGFR of 30
to 60 mL/min/1.73 m? in CPPCCs in Nova Scotia. This
research utilizes an innovative model of care to address the
gap in CKD detection and management in primary care by
optimizing the resources and capacity of community phar-
macists while ensuring safety and quality of care through a
team-based approach.

Methods

This study consisted of two phases. Phase 1 encompassed
developing algorithms to assist pharmacists working in a
CPPCC to confirm the diagnosis of T2D and CKD, and to
manage pharmacotherapy to slow CKD progression in indi-
viduals with an eGFR of 30 to 60 mL/min/1.73 m?. This
eGFR cut point was selected as individuals with an eGFR
below 30 mL/min/1.73 m? are typically referred to and

managed by a nephrologist. Phase 2 was comprised of vali-
dation of the algorithms by community pharmacists. The
study was approved by Nova Scotia Health’s Research Ethics
Board (File #1030369).

Phase |I: Development of the Algorithms

Our recent qualitative study of interviews of community
pharmacists’ perspectives on assessing kidney function and
prescribing in primary care guided the algorithm develop-
ment phase.’? Four algorithms were developed including
detection of T2D and CKD, initiation and titration of ACEi
or ARB to maximally tolerated doses, and initiation and
management of SGLT2i and finerenone. Only publicly
funded medications were included in the algorithms. To
identify the best evidence for these algorithms, a medical
librarian assisted with search strategies in Ovid MEDLINE,
Embase, CINAHL, and Cochrane databases between January
1, 2020, and March 15, 2024. Evidence tables were created
for the diagnostic criteria for T2D and CKD along with each
algorithm medication to assist the research team in algorithm
development (see Supplementary File 1). From here, evi-
dence- and expert-informed algorithms were developed and
revised using Lynn’s 3-step method (domain identification,
item generation per domain, and instrument formation).>
Team experts included nephrologists, pharmacists, an endo-
crinologist, a family physician, a nurse practitioner, an
implementation scientist, policy-makers, and information
system specialists. These experts identified three key
domains for our T2D and CKD algorithms including screen-
ing/assessment, prescribing, and monitoring (laboratory val-
ues and physical assessment). Per domain, relevant
evidence-based ifems were extracted from literature, guide-
lines, and medication product monographs. The research
team met virtually to conceptualize the instrument or algo-
rithm formation. A sequential algorithm format, which fol-
lows a linear set of steps, was preferred by the team.**
Decision nodes were used to ensure each step was completed
before moving onto the next and to enable navigation through
different clinical scenarios. Sequential algorithms also sup-
ported the integration of loops where multiple steps need to
be completed to achieve an outcome, such as with the titra-
tion of an ACEi or ARB to achieve a maximally tolerated
dose. The first draft of the algorithms underwent three rounds
of review and revisions with the research team until agree-
ment was reached on the final algorithms using the methods
outlined in the following sections for pharmacist content and
face validation.

Phase 2: Pharmacist Validation of the Algorithms

Community pharmacists working in a CPPCC were recruited
using an advertisement sent through email by PANS.
Informed consent was obtained for those agreeing to partici-
pate. Six community pharmacist participants per round (18
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community pharmacists in total across 3 rounds) were
needed to minimize the risk of chance agreement based on
previous work done by a team member (M.B.).>37 A mini-
mum of three rounds were planned with revisions made by
research team members between each round.

Validation of the algorithms was based on an approach
outlined by Lynn’s method.>* A two-part questionnaire was
developed to validate the algorithm’s content (e.g., appropri-
ateness, accuracy, completeness of content) and face validity
(e.g., clarity, comprehensibility, and appropriateness to the
user) based on Feinstein’s concept of clinical sensibility®
(see Supplementary File 2). The algorithms were divided
into items A to G to align with the two-part questionnaire
(see Supplementary File 3). Pharmacist participants were
emailed the two-part questionnaire along with the algorithms
and were given 10 days to complete their questionnaire.
After questionnaires were returned, a 1-on-1 short virtual
interview was conducted (J.-A.W., J.M.) with each pharma-
cist to discuss ratings and comments.

Content Validation

Participants were asked to independently rate the algorithms
on a four-point Likert scale (1: strongly disagree [unaccept-
able, remove], 2: disagree [unacceptable, major revisions
needed], 3: agree [acceptable with minor revisions], 4:
strongly agree [acceptable as is]). Participants were asked to
provide comments about where revisions were needed. Any
rating of 1 or 2 by one or more participants required revision
before the subsequent round.

Face Validation

Participants were asked to rate statements regarding each of
the algorithms on a five-point scale (1: strongly disagree, 2:
disagree, 3: neither agree nor disagree, 4: agree, 5: strongly
agree). Statements included questions whether the tool was
clear and understandable, used appropriate language and
wording, flowed in a logical manner, whether they would use
it in their practice, and whether they would recommend its
use. Participants were asked to provide comments to improve
the algorithms. Any statement with a rating of 1 to 3 by one
or more participant’s required revision.

Statistical Analysis

For content validity, the content validity index (CVI) was
computed using an item-level CVI (I-CVI) and scale-level
CVI (S-CVI/Ave) per round. The I-CVI is the proportion of
pharmacist participants giving the item (A to G) a rating of 3
or 4. According to Lynn and others, for 6 participants in a
round, at least 5 must agree (rating of 3 or 4) to establish
content validity at P < .05 (I-CVI of =0.83).333%4! An item
is considered invalid if 2 out of the 6 participants per round
provide a rating of 1 or 2 (I-CVI = 0.67). The S-CVI/Ave is

the average of all I-CVI scores for all items (A to G) per
round. We also calculated the overall I-CVI for each item and
S-CVI/Ave across the three rounds. A S-CVI/Ave = 0.9 indi-
cates that the algorithms have excellent content validity.>**!

For face validity, percentages were calculated for the rat-
ing of each statement. Ratings of 4 or 5 were deemed as face
valid while ratings of 1 to 3 were not. A threshold for consen-
sus was set at a minimum of 70% of the number of partici-
pants, with level of agreement set as agree or strongly agree
(rating of 4 or 5). This threshold is commonly employed
when using the Delphi technique.®>3%42** Algorithm compo-
nents that did not achieve content and face validation required
revision before the next round.

Interview data were analyzed using a qualitative descrip-
tive analysis. As described by Sandelowski, this approach is
characterized by its focus on summarizing the informational
contents of the data (what participants said) rather than on
interpretation (what participants meant).*>*¢ Relevant to tool
development, this low-inference approach is well suited to
describe pharmacists’ perspectives on the tool in terms of
content and face validity, ease of use, and identification of
specific opportunities for improvement.

Results

Phase |: Development of Algorithms

Between 10 and 14 research team content experts, based on
availability, informed the algorithm development in 3 rounds
of content and face validation between March 31, 2024, and
May 31, 2024 (Supplementary File 4). Over 3 rounds, the
[-CVI per algorithm item ranged from 0.80 to 1. The overall
S-CVI/Ave across three rounds was 0.96. The overall per-
centage of participants (average across three rounds) who
agreed or strongly agreed to five face validity statements
ranged between 82% and 100%. Following content and face
validation and when no further algorithm revision was
required, we proceeded to the pharmacist algorithm valida-
tion in phase 2.

Phase 2: Pharmacist Validation of Algorithms

Study participants. Eighteen community pharmacists from
different urban (61%) and rural (39%) community pharmacy
primary care settings in all zones of Nova Scotia partici-
pated. The majority (94%) of participants were female. The
mean * standard deviation (SD) for participant age was 43
* 10 years, with 18 = 11 years of experience (Table 1).
Most of the participants (89%) had a Bachelor of Science in
Pharmacy as their highest academic qualification. The mean
debrief interview duration was 30 minutes (range: 22-35
minutes).

Content and face validation. Three rounds of content and face
validation were undertaken between June 2, 2024, and July
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Table 1. Community Pharmacists’ Demographic and Practice
Characteristics.

Characteristic Participants (n = 18)

Age, years (mean * SD) 43+ 10
Sex, female, n (%) 17 (94)
Years of practice, years (mean = SD) 18 = I1
Zone location, n (%)

Urban I (61)

Rural 7 (39)
Type of site

CPPCC® 14 (77.8)

Walk-in Clinic Plus® I (5.5)

NSH Primary Care Clinic® 3(16.7)
Highest academic credential, n (%)

Bachelor of Science in Pharmacy 16 (89)

Entry-to-practice PharmD I (5.5)

Post-graduate PharmD/Fellowship I (5.5)

Note. CPPCC = community pharmacy primary care clinic; PharmD =
doctor of pharmacy; SD = standard deviation; NSH = Nova Scotia
Health.

*Community pharmacist.

®Community pharmacist/nurse practitioner.

‘Pharmacist/nurse practitioner or physician.

17, 2024. Three rounds of interviews (18 total) were con-
ducted between each round. Tool revisions were made after
each round, and changes made are available in the Supple-
mentary File 5. The first part of the questionnaire quantified
content validity (Supplementary File 6). Over three rounds,
the I-CVI of each algorithm item (A to G) ranged from 0.83
to 1. The I-CVI of each item of the algorithms per round of
validation met the threshold of 0.83 (P < .05) for at least 6
participants (Table 2). The calculated S-CVI/Ave for rounds
1, 2, and 3 of the pharmacist content validation was 1, 0.93,
and 0.98, respectively. The overall S-CVI/Ave across three
rounds was 0.97 and exceeded the threshold for content
validity. Therefore, community pharmacists found the algo-
rithm content appropriate, accurate, and complete for the
management of T2D in CKD.

The second part of the questionnaire quantified face valid-
ity (Supplementary File 7). The overall percentage of partici-
pants (average across 3 rounds) who agreed or strongly
agreed to 5 face validity statements for algorithm 1 (confirm-
ing T2D and CKD diagnosis), algorithm 2 (ACEi or ARB),
algorithm 3 (SGLT2i), and algorithm 4 (finerenone) ranged
from 89% to 94%, 83% to 100%, 89% to 100%, and 83% to
100%, respectively (Table 3). All algorithms were above the
prespecified threshold for face validity consensus of 70% by
round 3. Therefore, community pharmacists considered the
algorithms clear, comprehensive, and appropriate for users.
Algorithm agreement (across 3 rounds) for statement 1
(algorithm is clear and understandable), 2 (algorithm uses
appropriate language and wording), 3 (algorithm flows in a
logical manner), and 4 (confident in using algorithm in their

Table 2. Pharmacist Algorithm Content Validity Indices Scores.

Round I: Algorithm item I-CVI S-CVI/Ave
A | |

B |

C |

D |

E |

F |

G |

Round 2: Algorithm item I-CVI S-CVI/Ave
A | 0.93

B 0.83

C |

D 0.83

E 0.83

F |

G |

Round 3: Algorithm item I-CVI S-CVI/Ave
A | 0.98

B |

C |

D |

E |

F |

G 0.83

Overall average (rounds 1-3) I-CVI S-CVI/Ave
A | 0.97

B 0.94

C |

D 0.94

E 0.94

F |

G 0.94

Note. A = Screen/Confirm T2D; B = Screen/Confirm CKD; C = ACEi or
ARB Titration to Maximally Tolerated Dose; D = ACEi or ARB Initiation
and Titration to Maximally Tolerated Dose; E = ACEi or ARB Dose
Table; F = SGLT2i; G = Finerenone.

practice) ranged from 67% to 100%. Agreement for those
who would be confident recommending the use of the algo-
rithms (statement 5) ranged from 83% to 100%. The algo-
rithms with the highest overall agreement scores (5 statements
combined across 3 rounds) were SGLT2i (95.4%), followed
by ACEi or ARB (93.2%), confirming T2D in CKD (91%),
and finerenone (89.8%). The finerenone algorithm required
the most revision for face validation.

Interview feedback. Recurring feedback was identified
throughout the 3 rounds of algorithm validation. Most com-
ments were related to the formatting and wording of certain
aspects of the algorithms to improve clarity and usability. For
example, sentences were reworded, some words were bolded
to add emphasis, and details were added to certain steps to
minimize ambiguity. Several participants from round 1 of
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Table 3. Pharmacist Algorithm Face Validity: Level of Agreement per Statement.

Algorithm to assist community pharmacist to confirm diagnosis of T2D and CKD

Statement

N (%) participants who agree or strongly agree

The algorithm is clear and understandable

The algorithm uses appropriate language and wording

The algorithm flows in a logical manner

| would use this algorithm in my own practice

| would be confident recommending the use of this algorithm

16 (89%)
16 (89%)
17 (94%)
16 (89%)
17 (94%)

Algorithm to assist community pharmacist prescribing of ACEi or ARB for T2D in CKD (eGFR 30-60 mL/min/1.73 m?)

Statement

The algorithm is clear and understandable

The algorithm uses appropriate language and wording

The algorithm flows in a logical manner

| would use this algorithm in my own practice

| would be confident recommending the use of this algorithm

% Participants who agree or strongly agree

16 (89%)
18 (100%)
15 (83%)
17 (94%)
18 (100%)

Algorithm to assist community pharmacist prescribing of SGLT2i for T2D in CKD (eGFR 30-60 mL/min/1.73 m?)

Statement

The algorithm is clear and understandable

The algorithm uses appropriate language and wording

The algorithm flows in a logical manner

| would use this algorithm in my own practice

| would be confident recommending the use of this algorithm

% Participants who agree or strongly agree

17 (94%)
18 (100%)
17 (94%)
16 (89%)
18 (100%)

Algorithm to assist community pharmacist prescribing of finerenone for T2D in CKD (eGFR 30-60 mL/min/1.73 m?)

Statement

The algorithm is clear and understandable

The algorithm uses appropriate language and wording

The algorithm flows in a logical manner

| would use this algorithm in my own practice

| would be confident recommending the use of this algorithm

% Participants who agree or strongly agree

15 (83%)
18 (100%)
16 (89%)
15 (83%)
17 (94%)

Note. ACEi = angiotensin-converting enzyme inhibitor; ARB = angiotensin receptor blocker; CKD = chronic kidney disease; CPPCC = community

pharmacy primary care clinic; T2D = type 2 diabetes.

validation commented that the ACEi or ARB algorithms
were too complex. In response to these comments, items C
and D were split into two separate algorithms (for round 2
and 3), where item C provides guidance on titration to maxi-
mally tolerated dose, and item D provides guidance on initia-
tion and titration to maximally tolerated dose. In addition, it
was suggested to integrate links to provide resources for life-
style and relevant guidelines for T2D in CKD. In response to
comments regarding the algorithm eGFR cut points of 30-60
mL/min/1.73 m?, a disclaimer was added to include SGLT2i
and finerenone drug product monograph labeling around ini-
tiation of these medications at lower eGFRs (<20 mL/
min/1.73 m? [SGLT2i] and =25 mL/min/1.73 m? [finere-
none]). This disclaimer also added clarity to ensure that those
with an eGFR below 30 mL/min/1.73 m? are referred to
nephrology. A few participants commented that they had a
lack of clinical experience with the finerenone algorithm to
provide content validation and would require education and
training. Furthermore, there were concerns with the finere-
none algorithm provincial funding criteria as it required

consultation with a nephrologist for coverage. To overcome
this barrier, we sought provincial funding approval that the
use of the finerenone algorithm would meet the nephrologist
consultation criteria as it was extensively developed by these
stakeholders. Figure 1 shows the final version of the vali-
dated algorithms.

Discussion

These algorithms were developed to enhance detection and
use of guideline-directed kidney-protective medications for
those with T2D and CKD in primary care using a collabora-
tive community pharmacist model of care. While content
validity was achieved in round 1, we continued with three
rounds as face validity did not occur until round 3. The algo-
rithms achieved high content validation with an overall
S-CVI/Ave across three rounds of 0.97. The overall percent-
age of participants (average across three rounds) who agreed
or strongly agreed to 5 face validity statements ranged from
83% to 100%. Overall, 83% to 94% of participants (average
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2021 CKD-EPI Creatinine Equation; FPG =

Overview of the Management of Chronic Kidney Disease in Type 2 Diabetes

MOST PATIENTS \ SOME PATIENTS

( ALL PATIENTS

¢ Glycemic control RAS inhibitor Finerenone
(X Patients with T2D and CKD Pal{cnts m?h albuminuria
with hypertension or despite max_lmally tolerated
albuminuria ACEior ARB

Lipid management

N
)| Exercise

J‘

4

SGLT2 inhibitor Antiplatelet Agents

Patients with T2D and CKD Secondary prevention in patients

with established CVD
[N ‘ Healthy diet
Smoking cessation
Patient Information Booklet
Algorithm to Assist in Confirming Type 2 Diabetes (A) and Chronic Kidney Disease (B) Diagnosis in Community Pharmacy Primary Care Clinic or Primary Care Setting
Confirm if Type 2 Flowchart Legend
Diabetes

Start or end point
Decision

Order labs

Activity or consideration
Has patient been
PREVIOUSLY diagnosed
with T2D? Pharmacist at CPPCC can confirm
through reasonable means which include:
1.Discuss with patient
2.Review preseription(s) on the Drug
Information System for T2D treatment.
3. Review lab test results on SHARE.
s C

Algorithm connector

100QO0

Flow line
NO

5 Within the last 6 months, does patien

0 have <GER < 60 mL/min/1.73m* for > 3 -
- months AND/OR 2 urine ACR = 3
confirmed

@/mmol (3 months apart) on SHARE

oes patient meet ONE of the following)
screening criteri
1. Age 240 years
2.High (33%) or very high (50%) risk
for developing T2D within 10 years
using CANRISK calculator

ISAIC26.5%
AND FPG 2 7.0
mmol/L?

Consult NP/MD to confirm
diagnosis

YES—sf

TS urine ACR =3
mg/mmol?

S this the secon

Screen yearly for individuals at very high AIC or FPG

IsAIC = 6.5% OR

YES
risk using CANRISK calculator OR FRG S 70 il YE! vt b YES—
sereen every 3 years if age 2 40 years or g
athigh risk using CANRISK calculator
Order labs Order labs

NO i SCr) in 3 months

urine ACR) in 3 months

S ¢GFR < 60 mL/min/1.73m
for > 3 months AND/OR 2 urine
ACR 2 3 mg/mmol (3 months
apart) on SHARE?

K the repeat test above:
diagnostic threshold

(AIC=6.5%OR FPG
7.0 mmol/L)?

Consult NP/MD to confirm CKD ¢
(NP/MD Refer (o Nephrology if eGFR <30
mLimin/1.73m?)

iagnosis. Go to ACEi
or ARB

algorithm

AIC = glycated hemoglobin: ACEi

sting plasma glucose; MD = medical doctor; NI

ratio; ARB = angiotensin I receptor blocker; CKD = chronic kidney discase; CPPCC = Community Pharmacy Primary Care Clinic; eGFR = estimated glomerular filtration rate (mL/min/1.73n) using
practitioner; SCr = serum creatinine: T2D = type 2 diabetes

(continued)
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Algoithm to Avist Pharmacst Prescibing of Angitensin Converting Encyme Inibitors (ACE) OR Angitensin Receptr Blockers MRB) in Community Pharmacy Primary Care
Par

ic or Primary Care Setting for Chronic Kidney Discase (¢€GFR 30-60 mL/min/1.73m’) in Type 2 Diabetes
1 C: On ACEi o

IseGFR 2 30
mL/min/1.73mE?

NO. YES Flowchart Legend

Start or end point
Consult NP/MD'
(Refer to

phrology)

Decision

Is patient on

e ACEi or ARB?

algorithm
PartD

Order labs

Activity or consideration

Algorithm connector

Is patient on
maximally tolerated
dose (sce Part E,
dosing table)?

1OORQC0

Flow line

History of low

BPor History of No reason
hypotensive || hyperkalemia | [ (rule out side
symptoms* [ [ (K*>5.0) with unu fall, or

with ACEi or || ACEior ARB [ ED visit from
ARB up- up-titration | [BP medication)
titration

[

[Consider consult with|
NP/MD prior to up-

titration

Ts patient at
maximally
tolerated dose?

YES

Continue with Ensure recent baseline SCr.
current ACEi or | | available. May use SCr from
ARB dose diagnosis algorithm if < §

weeks.

1

Titrate ACEi or

OrderSCr. electrolytes in 1-2 weeks.

Continue ACEi or ARB. Book

ppointment in 4-6 weeks
maximally Does patient toassess BP and if tolerating ACEi
tolerated dose BP monitoring as needed (daily to weekly), IsSCr 1 >30% - 5K >50t0S xo. have low BP or R or ARB.
(See Part E, Book CPPCC appointment within from baseline? 5.5 mmolL**? hypotensive
dosing table). 1-2 days of blood work results to review and) symptoms*?
Educate on check BP or if hypotensive E
SDVG. symptoms*. algorithm (NOTE: If

SCr 1 > 30% from
baseline, ensure
returns to baseline
first)

YES YES YES

Stop ACEi or ARB and consult NP/MD. With NP/MD recommendation, consider reducing to tolerated dose prior to titration.

C
NP = nurse practitioner; SCr = serum creatinine; SDMG =
Legend: Educate patient on triggers for SDM(
to baseline; Advise regarding contracep

< ARB = angiotensin I receptor blocker; BP = blood ized BP), ED = y SFR = estimated glomerular filtration rate (mL/min/1.73m?) using 2021 CKD-EPI Creatinine
ick day medication guidance: SGLT2i = sodium-glucose cotransporter-2 inhibitor; T2D = Type 2 diabetes
o to temporasly bokd ACES or AR figas and symptoms of volume depeton sch a darthe, vorig

uation; K* = serum potassium; MD = medical doctor;

2. nausea, anorexia, new lightheadedness or weakness, lower weight or urine output, or increased thirst. Restart when back to normal cating and drinking and completely back
in women. Consider restarting ACEi or ARB post-partum; *Hyp ptoms = light-headedness from sitting or lying p . unsteadiness, dizziness, weakness, tired. **If K* > 5.5 mmol/L. stop ACEi or ARB. Consult NP/MD/Pharmacist Con

ult Service.

Algorithm to Assist Pharmacist Prescribing of Angiotensin-Converting Enzyme Inhibitors (ACEi) OR Angiotensin Receptor Blockers (ARB) in Community Pharmacy Care Clinic or Primary Care Setting for Chronic Kidney Discase (¢GFR 30-60 mL/min/1.73m?) in Type 2 Diabetes
art D: Not on ACE or ARB with guidance for initiation and ttration to maximally tolerated dose

| / Assess reason(s)
1 1 I I I 1 1

< patient on

ACEi or ARBL
Contraindication History of No reason Patient has
s Pregnancy or
(renal artery e History of (rule out side an acute LowBPor
stenosis) o (K*>5.0) by bothersome effect, fall, or illness s
history of allergic| from ACEi o Y dry cough ED visit from (diarrhea, (:’mm
reaction ARB or other L with ACEi BP vomiting, Ry
the short-term
(angioedema) reason medication) fever)
algorithm
sy
{ l { I
Ensure recent baseline SCr available Wait until patient|
Do NOT prescribe May use SCr from diagnosis algorithm is back to normal Manage QusuIENP/MP/Gnce
ACEi or ARB. i < 8 weeks) i ’ BP stabi
Flowchart Legend Consult NP/MD. and completely medication(s) as ol o
" Ao back to their needed prescribe ACEi or
O surtorend point normal baseline ARB;

U Order labs
[ Activity or consideration (See Part E, m

dosing table).
O Algorithm connector Educate on

) SDVIG Do NOT pre
— Flow line ARB. Recheck SCr in 3 months.
l Prescribe initial 1f back to baseline,

I
NP/MD 1o determine whether
o prescribe ACEi or ARB.

Order 1SCr. electrolytes (K*) in 1-2 weeks. NOTE: Advise patient 10 book blood work before initiating AC
‘pharmacy BP monitoring as needed (daily to weekly). Book CPPCC appoin

i or ARB dose. Home BP or ACEi or ARB dose
n 1-2 days of blood work results to review and check (See Part E, dosing YES
table). Educate on

SDMG.

Go to SGLTi
algorithm (NOTE:
1SCr T >30%
from baseline,
ensure returns to
baseline first)

Continue ACEi or ARB.

Book CPPCC appointment in’

4:6 weeks 10 assess BP and if
tolerating ACEi or ARB.

$SCr T >30% from baseline Ol
K*>5.010 < 5.5 mmol/L OR low
BP or hypotensive symptoms*?

foes patient have 1%
BP OR hypotensive
symptoms*?

Does patient have
bothersome dry cough

Does patient have’
bothersome dry cough
with ARB?

Stop ACEi or ARB
and consult NPIMD

Titrate ACEi

or ARB 1o ; Boes patient Continue ACEi or ARB. Book.
maximally m - IsSCr
Order iSCr, electrolytes in 1-2 weeks. have low BP or e CPPCC appointment in 4-6
30% No. NO. No—f
tolerated dose NOTE: Advise patient to book blood work before e from hypotensive weeks to assess BP and it
d‘s*‘ P“"ME titrating ACEi or ARB dose. Home BP or pharmacy BP monitoring i symptoms*? tolerating ACEi or ARB.
;:;"g table), as needed (daily to weekly). Book CPPCC appointment within

symptoms*. vEs YES v algorithm (NOTE;
I6SCr 1 > 30%
from baseline,

Stop ACEi or ARB and consult NP/MD. With NP/MD recommendation, consider reducing to tolerated dose prior to

titration. ensure retumns to
baseline first)
ACEi= g inhibitor; ARB = angiotensin 1 recep + BP = blood pres BPJ ED = cmergency R = estimated glomerular filtration rate (mL/min/1.73n) using 2021 CKD-EPI Creatinine Equation; K- = serum potassium: MD = medical doctor;
:SCr= SDM(

G = sick guidance; SGLT2i = sodium-glucose cotransporter-2 inhibitor; T2D. iabetes
Logend: Educate patient on triggersfor SOMG and o temporarly hold ACE: or AR fsigns and symptoms of volume depetion such s diarrha, vomiting, nausea, anore
to baseline: Advise regarding contraception in women. Consider restarting ACEi or ARB post-partum: *Hypotensive symptoms = light-headedness when

new lightheadedness or weakness, lower weight or urine output, or increased thirst. Restart when back to normal eating and drinking and completely back
ng or lying position, unsteadiness, dizziness, weakness, tired. **If K* > 5.5 mmol/L., stop ACEi or ARB. Consult NP/MD/Pharmacist Consult

tanding from sit

Service.

(continued)
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rart E: ACEL Or AKB Dosing 1abple

NOTE: Adults with T2D and CKD with either hypertension or albuminuria should receive an ACEi or ARB to delay progression of CKD

ACEi Initial Dose(s)* Maximum Dose Strengths**
Lisinopril(Zestril) 5-10 mg 40 mg 5 mg, 10 mg, 20 mg
Perindopril(Coversyl) 2-4mg 16 mg 2mg,4 mg, 8 mg
Ramipril(Altace) 2.5-5mg 10 mg 2.5mg, 5mg, 10 mg
Trandolapril(Mavik) I mg 4 mg 0.5 mg, Img, 2 mg, 4 mg
ARB Initial Dose(s)* Maximum Dose Strengths**
Candesartan(Atacand) 8§ mg 32 mg 4 mg, 8 mg,16 mg, 32 mg
Irbesartan(Avapro) 150 mg 300 mg 75 mg, 150 mg, 300 mg
Losartan(Cozaar) 25-50 mg 100 mg 25 mg, 50 mg, 100 mg
Olmesartan(Olmetec) 20 mg 40 mg 20 mg, 40 mg
Telmisartan(Micardis) 40 mg 80 mg 40 mg, 80 mg
Valsartan(Diovan) 80 -160 mg 320 mg 40 mg, 80 mg, 160 mg, 320 mg

*Lower starting doses may be necessary in older adults or if BP already at target.

**Drug Coverage (Seniors’ Pharmacare, Community Services Pharmacare, Under 65-Long Term Care Pharmacare, & Family Pharmacare): All drugs/strengths listed
in table EXCEPT candesartan 4 mg.

Educate patient on triggers for sick day medication guidance (SDMG) and to temporarily hold ACEi or ARB if signs and symptoms of volume depletion such as
diarrhea, vomiting, nausea, anorexia, new lightheadedness or weakness, lower weight or urine output, or increased thirst. Restart when back to normal eating and
drinking and completely back to baseline).

Maximally tolerated dose refers to the dose that is not associated with low BP or hypotensive symptoms OR an increase serum potassium > 5.0 OR acute kidney
injury (serum creatinine rise > 30% from baseline). Increase dose to maximally tolerated dose at monthly intervals and/or based on individual patient parameters.
Example 1: Individual on ramipril 5 mg daily and BP not at target --> is not on maximally tolerated dose. Example 2: Individual on ramipril 5 mg daily and BP below
target -->is on maximally tolerated dose. Example 3: Individual on ramipril 5 mg daily and amlodipine 10 mg and BP at target ---> is not on maximally tolerated

dose. Prioritize up-titration of ramipril to 10 mg daily and down-titration of amlodipine.

Doses obtained from CPS, Micromedex, Lexicomp, Canadian Drug Monographs.

Resources:

“anada

Diabetes Canada
KDIGO 2021 Blood
KDIGO 2022 D

be

KDIGO 2024 Clinical Practice Guidelines for Evaluation and Management of CKD

(continued)
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Algorithm to Assist Pharmacist Prescribing

Ensure appropriate

renal dose: 1 SGLT2i
dapagliflozin 10 mg Contraindicated (history o
daily OR DDKA AND/OR type |

empaglifiozin 10 mg

daily OF (recurrent UTIs, mycotic
canagliflozin 100 genital infections)?
mg daily

diabetes) OR not tolerated

Goto
finerenone
algorithm

CAIC <7%AND D
patient at risk of
hypoglycemia (plasma
blood glucose < 4 mmol/L)
AND taking insulin or a
sulfonylurea?

Consider reducing dose of
insulin (by 10%) AND/OR
reduce or stop sulfonylurea
(guided by plasma blood
glucose).

As

-4

i eaann

ess at 2 weeks
patient still at risk of
hypoglycemia?

Do NOT prescribe
SGLT2i. Cons
with NP/MD.

No

Do NOT
prescribe
SGLT2i

< patient at risk

vomiting)?

ter consult

of volume depletion

fasting. diarrhea, or

Consult NP/MD. (NP/MD
Refer to Nephrology if not
previously done)

No

Does patient
have low BP or
hypotensive
symptoms?

y Pharmacy Primary Care Clinic or Primary Care S

g for Chronic Kidney Dis GFR 30-60 mL/min/1.73m?) in Type 2 Diabetes.

Flowchart Legend

Start or end point

Decision

Order labs

Activity or consideration

Algorithm connector

1O0ORO0

Flow line

laimer: SGLT2i pharmacist
algorithm s for e
‘mUimin/1.73n¢. However, SGLT2i may
be prescribed in individuals with an
¢GFR as low as 20 mUin/1. 73ne’. For
€GFR < 30 mL/min/1.73m?, consult
NPIMD to refer (0 nephrol

Prioritize ACEi or Al

or reducing diure

stable,

continuation. Consider holding
by S0%or
other antihypertensives until

% Initiate SGLT2i dose with cardiorenal benefit:

+ Dapaglifiozin® 10 mg daily
« Empagliflozin** 10 mg daily
Canagliflozin®* 100 mg daily
Educate on SDMG (s egend). Ad
patients to monitor and report low plasma

can initiate SGLT2

blood glucose or hypoglycemia symptoms.

Order labs (jSCr) in 4 weeks.

T Goto Do NOT goto
YES YES Cr T >30% of finerenone finerenone
baseline? algorithm algorithm
Continue

i,

Stop SGLT2i.
Consult NP/MD.

SGLT2i

Continue SOLTZ (one niiated coninue (Turine ACR.

: Vol
lcmpumnly
criteria

s practiione: SCi

ACR = alb

serum creatinine; SOMG
‘olume depletion symptoms
hold SGLT:

if signs and symptoms of volume depleti

YE!

medication guidance: SGLT2i

atio; ARB = angiotens

ssist Pharmacist Prescribing of Finerenone in Community

Is ¢GFR stable® AND
2 30 mUmin/1.73m* AN
K* <48 mmol/L AND

maximally tolerated ACEi or

I patient taking mineralocor
receptor antag

CHF NYHA Class Il to IV,

NC
YES
Traking SGLT2i, ha
YE patient been taking it for at
least 4 weeks?
For ¢GFR 30-60
mUn
prescribe finerenone 10
mg daily. Pharmacist to
L

status form established
with nephrology
collaboration.
NOTE: Algorithm
serves as nephrology
collaboration for drug
coverage.

Order iSCr, electrolytes
(K*) in 2-4 weeks

mg daily AND if

decreased > 30%
compared to the prior
measurement, increase
dose o finerenone 20 VE

mg daily

If taking finerenone 20}

mg daily, no change

decreased > 30%
compared to prior
‘measurement?

mL/min/1.73m* AND
- < 4.8 mmol/L

If taking finerenone 10} YES

sodium-glucose cotransporter-2 inhibitor; UT!
izziness when standing, muscle cramps, unable to urinate or reduced urination (not normal), tired or weak:

urine ACR 2 3 mg/mmol despite

nist or in patients with

algorithm is contraindicated,

+ BP = blood pressure; DKA =
rinary tract infection

Educate on SDMG (see legend).

weeks

wted glomerular filtration rate (mL/min/1.73m?) using 2021 CKD-EPI Creatinine Equation; MD = medical doctor; NP =

vhen standing from sitt

such as diarrhea, vomiting, nausea. anorexia, new lightheadedness or weakness, lower weight or urine output, o increased thirst. Restart when back to normal cating and drinking and completely back to basel

Pharmacy Primary Care

ARB?
ticoid

this

‘Do NOT prescribe
finerenone. Consult
NP/MD (NPMD to

refer (o nephrology).

DoNOT
prescribe
finerenone

STOP finerenone. Consult NP/MDT
titration from 10 mg to 20 mg to

determine if should return to previously

tolerated finerenone 10 mg daily.

NG YE!

2 or lying position, unsteadiness, dizziness, weakness, tired; Educate patient on triggers for SDMG and to
ublicly funded; ** = publicly funded with

ic or Primary Care Setting for Chronic Kidney Discase (¢GFR 30-60 mL/min/1.73m) in Type 2 Diabetes

Flowchart Legend
O srtorend point
> puion

[ Odertabs

D Activity or consideration

Algorithm connector

—— Flowline

Disclaimer: Finerenone pharmacist
algorithm is for ¢GFR 30-60
mL/min/1.73n, However,
may be prescribed in individuals with
an ¢GFR aslow as 25
mUmin/1.73m’. For éGFR < 30
mLimin/1.73m?, consult NP/MD to

finerenone

IsK* <55
mmol/L and
consistent between
readings?

/Order TSCr, electrolytes (K*)
every 2-4 months or more
frequently**

mmol/L and
ending upwards).

/Order {SCr. electrolytes
(K?)in 4 weeks or more
frequently**

Maintain STOP'
STOP finerenone | | finerenone
finerenone. doseif ifeGFR

Consult not stable*
NP/MD. OR <30
mL/min/1.7
J
255
mmol/L

NYHA = New York Heart Association; SCr
table kidney fun 5

fatio: ARB = angiotensin I

atleast 3

2inhibitor

I receptor blocker; CHF = congestive heart failure; eGFR

I
¢GFR <30
mLmin/1.73m3),

estimated glomerular fltration rate (mL/min/1.73n7) using 2021 CKD-EPI Creatinine Equation; MD = medical doctor; NP = nurse practitioner:

between readings or €GFR has not worsened by more than 10%; **Remeasure serum K+ as needed based on patient characteristics and serum potassium levels.

Figure 1.
Note. ACEi

Final validated algorithms.

angiotensin-converting enzyme inhibitor; ARB =

RAS = renin-angiotensin system; SGLT?2 inhibitor = sodium-glucose cotransporter-2 inhibitor; T2D = types 2 diabetes; RAS inhibitor = ACEi or ARB.

angiotensin |l receptor blocker; CKD = chronic kidney disease; CVD = cardiovascular disease;
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across 3 rounds) agreed they would use the algorithms in
their own practice.

Clinical pathways for diagnosis, management, and refer-
ral of adults with CKD have been developed for health care
providers including the potential clinical use for pharma-
cists.*” However, this is the first study to develop and vali-
date algorithms for a model of care that utilizes community
pharmacists to identify and manage T2D and CKD in pri-
mary care.

The algorithms provide a systematic, comprehensive, evi-
dence- and expert-informed approach to assist community
pharmacists screen, order blood work to identify T2D and
CKD, and prescribe and monitor ACEi or ARB, SGLT2i, and
finerenone.

The algorithms target those with an eGFR of 30 to 60 mL/
min/1.73 m? as these individuals are typically managed in
primary care and not by a nephrologist. A study in a com-
munity pharmacy conducting point-of-care eGFR testing in
high-risk individuals led to the identification of nearly 40%
of participants with CKD stages 3 to 5.* Our algorithms
also include triggers to refer to a nephrologist when the
eGFR falls below 30 mL/min/1.73 m?. They were developed
to support individuals with or without a family physician;
however, there are several algorithm branch points where
collaborative care is required. One example is where phar-
macists must consult with a nurse practitioner or the indi-
vidual’s family physician to confirm a diagnosis of CKD or
to refer to nephrology. Coordination of care has been shown
to increase the use of guideline-directed medication thera-
pies particularly in higher risk populations.*>*° The algo-
rithms also build in regular contact points for the pharmacist
to assess response, provide education, and support ongoing
treatment. Ongoing use of kidney-protective medications is
required to derive their benefits. Higher risk of death and
kidney failure have been associated with increasing dura-
tion of ACEi or ARB discontinuation.’! Significant
improvements in adherence and medication knowledge
have been reported with pharmacist-managed or cross-team
collaboration.323

The addition of a pharmacist in ambulatory or primary
care settings has been shown to support greater use of guide-
line-directed therapies in individuals with CKD.!*34-% The
DRIVE trial, Diabetes Remote Intervention to Improve
Use of Evidence-Based Medications, was a remote virtual
team-based approach which included a clinical pharmacist
who prescribed an SGLT2i or a GLP1 receptor agonist
under a collaborative drug therapy management agree-
ment, along with a nurse practitioner and physicians.®® The
trial led to greater detection and prescribing of guideline
therapeutics.

Strengths of this study include the utilization of evidence
and content experts in nephrology, endocrinology, family
medicine, nursing, pharmacy, informatics, professional asso-
ciations, and regulators to inform the algorithm develop-
ment. The algorithms foster collaborative team-based care

with the individual’s health care team and facilitate referrals
where needed. The algorithms support screening individuals
at risk of T2D and CKD, which may improve detection. To
remove the barrier of medication access, we only included
medications with provincial funding. Individuals lacking
medication insurance have been associated with lower pre-
scribing rates of guideline-directed kidney-protective medi-
cations.!*2%23 Following team expert consensus, content and
face validation with community pharmacists was undertaken
with a balanced number of urban and rural pharmacy clinics,
which may support adoption and scalability in other jurisdic-
tions. Furthermore, we utilized the Lynn method for estab-
lishing content validity, which is commonly used for
algorithm validation.3>**7 This method allows for multiple
rounds of feedback until validation of the final algorithms.?3
There are several study limitations. First, although Lynn’s
method is widely used to validate algorithms, there is no
universally accepted threshold for content validation.
Second, research team content experts validating the algo-
rithm initially were also those who developed the algo-
rithms and therefore may have been biased in their
validation scores. However, we achieved high I-CVI and
S-CVTI across three rounds with the community pharmacist
algorithm validators, which adds confidence that valida-
tion was achieved. Third, not all comments could be inte-
grated in the algorithms. These will be included in future
education and training for algorithm implementation.
Fourth, GLP-1 receptor agonists were not included as an
algorithm due to the lack of public funding but will be a
part of future algorithm development given the reported
benefits in reducing kidney and cardiovascular clinical
outcomes in individuals with CKD with T2D.°! It is impor-
tant to note that the generalizability of these algorithms in
other jurisdictions may be impacted by medication cover-
age. Furthermore, this validation study did not include
patient voice. Patient partners have joined the research
team to support the implementation and evaluation of the
algorithms. Lastly, these algorithms did not focus specifi-
cally on lifestyle considerations, but we plan to incorpo-
rate resources and education and strengthen linkages to
provincial diabetes centers with future algorithm
implementation.

Conclusion

We developed and validated algorithms for confirming the
diagnosis of T2D and CKD and for prescribing kidney-
protective medications (ACEi or ARB, SGLT2i, and finere-
none) by community pharmacists working in CPPCCs in
Nova Scotia. The algorithms underwent rigorous content and
face validation, first by the research team and then by the
community pharmacists end users. Community pharmacists
are positioned to support individuals who are not able to access
kidney care through traditional pathways. This research has
the potential to improve access to CKD care as well as create
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greater responsiveness and coordination of team-based care
through CPPCCs. Future research seeks to implement and
evaluate the algorithm’s effectiveness and safety in CPPCCs.
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