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Abstract

Background: Diabetes mellitus is the leading cause of chronic kidney disease (CKD) requiring
dialysis and contributes to one-half of all new dialysis cases each year in Canada. Despite the
ability to stop or slow the progression of CKD through early detection and intervention, CKD
continues to rise, in part, due to providers’ lack of knowledge of and adherence to established na-
tional clinical practice guidelines (CPGs). Methods: A quality improvement project was imple-
mented in a rural, primary care clinic to enhance provider knowledge of the current CPG recom-
mendations for CKD screening before and after a provider-specific educational intervention. Re-
sults: The educational intervention improved provider knowledge of and confidence in screening
for renal disease in diabetic patients. The average numbers of diabetic patients screened for renal
disease improved each year, with 85.5% being screened in 2015-2016, resulting in a net increase
of 31.5%. In addition, modifiable risk factor screening by providers also improved in the same
period, including measures of weight, blood pressure, lipids, and glycosylated hemoglobin lev-
els. Conclusion: Increasing primary provider awareness and knowledge, through education, can
foster early recognition and management of CKD in diabetes and ultimately improve renal health
outcomes in the diabetic population.

Keywords:  Type 2 diabetes, chronic kidney disease, primary care, provider adherence,

clinical practice guidelines, quality improvement
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Primary Care Provider Adherence to the Canadian Diabetes Association Guideline

for Chronic Kidney Disease

The rapidly increasing rate of diabetes mellitus has become a major public health issue
worldwide with latest estimates identifying 9% of the global population affected by the disease
(World Health Organization, 2014). In Canada, rates are slightly higher, with 9.4% (3.4 million)
of the population having diabetes (Canadian Diabetes Association [CDA], 2015). Improved
therapies have increased life expectancy, and, subsequently, amplified the incidence of sequelae,
including progressive kidney failure and chronic kidney disease (CKD) (Lloyd & Komenda,
2015; Packham, et al., 2012). Diabetes is the leading cause of kidney failure requiring dialysis
and contributes to one-half of all new dialysis cases each year (CDA, 2013; Canadian Institute
for Health information [CIHI], 2012; Public Health Agency of Canada, 2011). Further, studies
show that 50% of diabetics will demonstrate renal markers of kidney damage, also known as dia-
betic nephropathy, in their lifetime (CDA, 2013). Diabetes-related CKD has significant individ-
ual and societal costs impacting mortality, patient quality of life and healthcare system costs
(CDA, 2013; CIHI, 2009; McFarlane, Gilbert, MacCallum & Senior, 2015; Nova Scotia Renal
Program, 2015; Pyram, Kansara, Banerji & Loney-Hutchinson, 2011).

Comprehensive clinical practice guidelines (CPGs) for the prevention and management
of diabetes and related co-morbidities, including chronic kidney disease, have been developed by
the Canadian Diabetes Association. These guidelines, developed by an expert panel using peer-
reviewed evidence, have been recognized nationally and internationally as being rigorous and of
high quality (CDA, 2013) (Appendix A). However, there has been varied success in the uptake

of and adherence to renal protective recommendations by primary care providers (PCPs) which
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has contributed to a delay in the early detection and management of diabetes-related chronic kid-
ney disease (CDA, 2013; CIHI, 2009, 2012; Eilat-Tsanani, et al, 2014; Kastner, et al., 2015;
Malcolm, et al., 2013).
Problem Statement

Screening for early chronic kidney disease by primary care providers, using the Canadian
Diabetes Association guideline, is part of the nationally recommended management of the dia-
betic patient to achieve optimal renal health (CDA, 2013). However, there has been varied suc-
cess in the uptake and adherence to the CDA guidelines by PCPs to prevent and manage chronic
kidney disease. Prevention and at a minimum early detection of clinically-significant changes in
renal function can lead to early intervention and potentially delay the progression of renal dis-
ease. Increasing PCPs knowledge of these guidelines has the potential to increase adherence and
lead to earlier detection and management of CKD to slow or even halt its development and pro-
gression.

Review of the Literature
This review was conducted using the Cumulative Index to Nursing and Allied Health Lit-

erature (CINAHL), PubMed, and Medline, utilizing the Medical Subject Headings (MeSH) of

29 ¢ 99 ¢ 29 ¢

“type 2 diabetes,” “chronic kidney disease,” “primary care providers,” “clinical practice guide-
lines,” and “adherence.” Initial inclusion criteria consisted of articles that focused on PCP adher-
ence to diabetes-related renal guidelines in primary care that were published in peer-reviewed,
English-language journals within the preceding five years (i.e., 2011-2016). Exclusion criteria
included commentary and opinion articles and studies of late chronic renal disease involving re-

nal dialysis, where early detection is no longer applicable. As there was extreme paucity of re-

search specific to these criteria, the search was expanded to include general studies surrounding
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adherence to CPGs in primary care, as well as older publications having relevant content and sig-
nificant findings.
Clinical Practice Guidelines Adherence

Clinical practice guidelines are developed to assist providers in clinical decision-making
by providing evidenced-based care pathways on up-to-date therapies and interventions, with the
overall aim to reduce inappropriate patient harm and improve patient outcomes (Pronovost,
2013). Given the large number of CPGs to guide primary care practice, it is extremely challeng-
ing for providers to be aware of all evidence aimed at improving practice. Even when aware, be-
coming familiar and knowledgeable of CPGs is not guaranteed, which can negatively influence
provider behavior in adopting and adhering to CPGs.

Throughout the literature, there has been a multitude of barriers to providers’ adoption of
and adherence to CPGs, including environmental, professional practice, guideline-specific, and
behavioral factors (Abdel-Kader, et al., 2014; Cabana, 1999; Ennis, et al., 2015; Fox, et al., 2013;
Kortteisto et al., 2010; Lutenberg, Burgers, Besters, Han & Westert, 2011; Szczech, et al., 2014;
Taba, et al., 2012). Provider barriers are widely varied and include such factors as limited
knowledge and lack of familiarity with the CPG, skepticism about the value and use of CPGs,
and shortage of both time and resources with which to implement (Ennis et al., 2015; Kilpatrick,
Pichette & Jabbour, 2014; Taba et al, 2012). To better understand these influences, the work of
Cabana (1999) will be referenced, which separates barriers into three domains having the most
significant influence on adherence to CPGs, namely provider knowledge, attitudes, and behavior.

Provider knowledge. Several knowledge-based factors on impacting the uptake of

CPGs were identified in the literature, including PCP degree of familiarity with guidelines and
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quality indicators. Given the large number of CPGs to guide primary care practice, it is ex-
tremely challenging for providers to be aware of all the evidence aimed at improving practice;
even with awareness, becoming familiar and knowledgeable of CPGs is not guaranteed. PCPs
who valued the use of CPGs related to CKD identified general lack knowledge and expertise on
how to diagnose and manage CKD and were less familiar with specific measures which indicated
renal abnormalities (Abdel-Kader, et al., 2014; Crinson, Gallagher, Thomas & de Lusignan,
2010). Those parameters familiar to general practitioners (i.e., measures of blood pressure and
glycosylated hemoglobin testing), were measured and treated at a higher rate compared to those
that were not well-known (i.e., kidney-related management activities, including nephrology re-
ferral for proteinuria) (Eilat-Tsanani et al., 2014).

Provider attitude. Attitudinal barriers relate to the way providers perceive the content
and applicability of guidelines, as well as personal belief in the ability to implement the guideline
and maintain a practice change (Cabana, 1999; Crinson et al., 2010). In their work, Lugtenberg,
Zegers-van Schaick, Westert and Burgers (2009) identified lack of agreement with a guideline,
due to lack of evidence or lack of applicability to the patient, as the most significant barrier to
provider adherence. Other researchers found more significant differences in uptake and adher-
ence based on years of primary care provider clinical experience, in that providers practicing in
outpatient setting or for more than 25 years were the most likely group to have difficulty using
guidelines, although most denied that guidelines were too complex or difficult to access (Taba, et
al., 2012).

Provider behavior. Behavioural barriers include external factors largely out of the per-
ceived control of the provider, such as guideline-related, patient-related, environmental issues

(i.e., lack of time, human, and financial resources). Lack of time was the most common barrier
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to lack of use of CPGs, followed by lack of medical resources needed to implement the guideline
(Abdel-Kader, et al., 2014; Taba, et al, 2012). Primary care providers also expressed concerns
assigning a diagnosis of CKD using one specific measure (i.e., €GFR), the potential psychologi-
cal impact of CKD diagnosis on patients, and difficulty in approaching patients to explain CKD
(Crinson et al., 2010).

Approaches to Improve Adherence

To address the challenges and barriers to integrating CPGs by primary care providers, ap-
proaches and models of care have been proposed and trialed throughout the literature. The fol-
lowing is a brief review of literature surrounding these interventions related to CKD.

Alternate care providers. Methods to improve uptake of CPGs have involved integra-
tion of other health professionals in CKD care delivery, albeit with varied success. Researches
have sought to improve renal outcomes with the addition of advanced practice professionals (i.e.,
advanced practice nurses/nurse practitioners) to the routine care provided by physicians (Barrett,
et al., 2011; Peeters, et al., 2014). While studies have supported that the use of a multifactorial
intervention directed at multiple treatment targets, the effect was only modest in improving renal
outcomes and reducing renal decline. Further, the use of a nurse-led team did not significantly
affect the rate of decline in kidney function or provide control of CV risk factors when compared
to the findings from the control groups receiving usual care across the studies.

Clinical processes and tools. Other approaches have involved modification of clinical
processes and introduction of clinical tools to improve efficiency, work flow, and team work.
One group sought to improve adherence to evidence-based care pathways for patients with dia-

betes and CKD by developing a framework that included six team processes proposed to be im-
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proved by the additional of a nurse practitioner, which included communication, decision-mak-
ing, cohesion, problem-solving, care coordination and focus on patients and families (Kilpatrick
et al., 2014). Results supported several strategies that helped in integrating CPGs, including de-
velopment of complementary roles within the team, actively involving patients in their care, us-
ing EBP guidelines adapted to individual patients, communication, and coordination of complex
care.

To improve efficiency, other methods have focused on implementing clinical protocols,
tools and flowsheets. Researchers introduced several interventions to improve adherence to CPG
in managing diabetes compare to usual clinical care, including increasing appointment time, cre-
ating patient reminders, and use of a standardized diabetic flow sheet (Lin, Haler & Kirby, 2007).
These results showed an improvement in clinically significant outcome measures, in addition, the
interventions proved easy to implement and supported improved clinical outcomes.

These studies demonstrated improved renal outcomes with the addition of other health
professionals and highlighted the importance of team processes in improving communication,
decision-making, cohesion, problem-solving, care coordination and focus on patients and fami-
lies (Kilpatrick et al., 2014). Strategies that helped the integration of CPGs included develop-
ment of complementary roles within the team, actively involving patients in their care, using evi-
dence-based practice guidelines adapted to individual patients, enhancing communication, and
coordinating complex care (Lin et al., 2007; Peeters et al., 2014). Other clinical models and pro-
cesses have been developed increase screening and improve quality outcome measures support-
ing the use of a multimodal approach to screening for CKD. Studies in this area have identified
the importance of both a multidisciplinary team approach and use of specific clinical protocols in

improving health outcomes (Ennis, et al., 2015). Still others focus refining processes, such as
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utilizing specific clinical protocols and flowsheets to improve efficiency and quality outcomes in
renal diabetes care.

The importance of quality initiatives to improve diabetes management via primary care
clinics cannot be overstated, yet remains a challenge for providers. Review of the research iden-
tified several methods with which to negate the many obstacles encountered by PCPs in screen-
ing for CKD in diabetes, including lack of provider time. Also recognized are process barriers,
such as financial and time constraints, and lack of key persons to coordinate or drive this work.
Numerous clinical models and processes have been developed that are directed at increasing
screening and improving quality measures with more recent evidence supporting the use of a
multimodal approach to screening for CKD. Newer models include integration of advanced
practice nurses and other health professionals to lead the change process; other models focus on
refining processes, such as utilizing specific clinical protocols and flowsheets, to improve effi-
ciency and, ultimately, quality outcomes. Incorporation of CPGs specific to screening for CKD
in diabetes using established flowsheets and protocols provides a fitting and appropriate frame-
work for continuous quality improvement and evaluation of provider processes and patient out-
comes.

Theoretical Framework
The Theory of Planned Behavior (TPB) provided the foundation for the design of this cap-
stone project (Appendix B). It has been used throughout the literature with health care providers
to better understand the influences on behavior change, including attitudes and beliefs around
adoption and use of clinical practice guidelines (Ceccato, Ferris, Manuel & Grimshaw, 2007,
Kortteisto, Kaila, Komulainen, Mantyranta & Rissanen, 2010). The premise of the TPB is that

the constructs of personal attitudes, social norms, perceived behavioral control, and behavioral



PRIMARY CARE PROVIDER ADHERENCE 12

intention are all influencing factors on behavior change, the greatest of which is intention (Ajzen,
1991). The theory proposes that the three concepts of: 1) intention (i.e., personal attitude to-
wards the behavior), 2) subjective norm (i.e., social pressure and normative beliefs about the be-
havior), and 3) perceived behavioral control (i.e., ability to control and perform the behavior)
combine to determine the strength of the intention to perform the behavior. By using this model
to underpin this project, it is projected that there will be an improved understanding of influences
on provider behavior to use CPGs as well as identification of factors to improve adherence.
Project Design and Methods

Goals, Objectives, and Expected Outcomes

The goal of this project was to improve provider rates of screening for early chronic kid-
ney disease in diabetics. To achieve this, this capstone project aimed to increase provider
knowledge and awareness, through education, of nationally-established clinical practice guide-
lines that detailed the parameters for renal screening and reassessment in diabetics. Expected
outcomes included increased provider awareness of and adherence to the renal-diabetes CPG as
well as improvement in the numbers of diabetic patients screened for CKD using recommended
screening tests. Secondary outcomes were evaluated using the reporting system of the electronic
medical record (EMR) database. With assistance from the provincial EMR data analyst, data
were generated on numbers of diabetic patients screened with estimated glomerular filtration rate
(eGFR), creatinine, albumin-creatinine ratio (ACR) or urine for microalbumin (MAU) in the
three-year period from 2014 through 2016 preceding implementation of this project. This infor-
mation was used to compare the effectiveness of the project educational intervention on improv-

ing provider screening practices.
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Setting and Resources

This project was implemented in a small, rural primary health care clinic in Guysborough
township located in Guysborough County, the largest and most geographically dispersed county
in the province of Nova Scotia, Canada. A large proportion of patients registered with the clinic
are elderly with limited income and resources. There are also three surrounding communities of
African Nova Scotians, who are at increased risk for diabetes due to their ethnicity and the co-
morbid condition of CKD.

Description of the group, population or community. The project participants con-
sisted of the primary health care collaborative practice team, comprised of two family practice
physicians, one family nurse practitioner, and the diabetes education team (i.e., registered nurse
and registered dietitian) who work closely with the collaborative team in providing diabetes-spe-
cific care.

The patient population was comprised of all adult Type 2 diabetics ages eighteen and
older who received care from the collaborative care team physicians. All patients presenting for
a clinical appointment who had not received renal screening in the past twelve months were eli-
gible for screening, consisting of a measure of estimated glomerular filtration rate (¢eGFR), serum
creatinine, microalbuminuria (MAU), or albumin-creatinine ratio (ACR).

Organizational analysis of project site. Prior to implementing this project, an informal
review of the electronic medical records of a random selection of twenty-five adult diabetic pa-
tients under the care of the two primary care providers was conducted. From this data, a random
review of laboratory results was reviewed to determine the extent to which renal laboratory
screening was completed. This review included both the type of renal laboratory testing as well

as the frequency and accuracy of repeated screening. The information obtained from this review



PRIMARY CARE PROVIDER ADHERENCE 14

provided support for the project as less than 52% of this select group of patients had electronic
documentation of renal screening in the previous year (i.e., 2013-2014). Fewer still had repeat
laboratory measures within the recommended time frame or at all. Data generated from the
EMR by the provincial data analyst supported this conclusion finding that on average only 54%
of diabetic patients were screened for renal measures during that time.

Primary health care team members recognized the need for continuous quality improve-
ment in delivery of renal-diabetes care and were instrumental in early discussions on improving
individual and group clinical screening practices. To promote engagement and to standardize the
approach across all providers, clinical practice guidelines on the screening, detection, monitoring
and treatment of chronic kidney disease in diabetes as well as the provincial guidelines from the
Nova Scotia Renal Program (Province of Nova Scotia, 2013) were shared with primary care pro-
viders through a nationally-developed PowerPoint presentation (CDA, 2015). Providers were
encouraged to hold discussions with diabetic patients during their regular appointment times to
inform them of the recommendation for renal screening as part of routine diabetes care. A bro-
chure on the importance of awareness and monitoring of renal health in diabetes was made avail-
able to providers to be shared with patients.

To evaluate intervention success, the provider questionnaire was administered immedi-
ately prior to and one week after delivery of the educational intervention. There was a total of 26
questions - the first 17 questions measured provider confidence in (1) knowledge of the renal
screening guideline, and (2) ability to apply the guideline in clinical practice. An additional nine
questions evaluated specific knowledge components of the guideline.

Evidence of stakeholder support. This project received wide-reaching stakeholder sup-

port, not only from the primary care collaborative physician group who recognized the clinical
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benefits of the project to their practice and their patients, but also from both the Nova Scotia
Eastern Health Authority Zone Primary Health Care Manager and Director.

Implementation. A pre-project questionnaire was administered to the providers and dia-
betes educators to gauge the level of knowledge of the most recent clinical practice guideline as
well as their confidence in integrating the recommendations into practice (Appendix C). An edu-
cational intervention, consisting of a thorough review of the clinical practice guideline on screen-
ing for, and management of, CKD using a nationally-prepared and approved presentation (CDA,
2015), was then delivered. This presentation was supplemented with a provider toolkit contain-
ing nationally-recognized print resources for quick reference during patient appointments.
Toolkit items included: 1) the complete Clinical Practice Guideline for Chronic Kidney Disease
(2013), 2) Guideline for Therapeutic Management of Diabetic Medications in CKD, 3) the Nova
Scotia Renal Program Guideline (2016) (including laminated poster for office reference), and 4)
a patient education pamphlet outlining the importance of routine renal screening in diabetes
(Kidney Foundation of Canada, 2009) (Appendix D). Post completion of the educational inter-
vention, the provider questionnaire was again administered to assess change in knowledge and
intent to change practice behaviors. The project was implemented over a 3-month period begin-
ning in October, 2016. Data were extracted from the EMR at several points before, during and
on completion of the project to assess for change in provider screening rates.

Ethics and Human Subjects Protection

A human subjects’ determination form was submitted to the UMASS IRB before begin-
ning the project to determine if IRB approval was necessary; additional review by the Nova Sco-
tia Health Authority Research Ethics Board was completed for similar determination. Both enti-

ties concluded that as a quality improvement project, additional ethical review was not required.
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Data collected from the patient EMR, including measures of renal function, were de-identified
and analyzed in the aggregate in terms of overall rates to maintain patient confidentiality. No
other personal identifiers were linked to the extracted information. To protect the identities of
the individual providers, pre-and post-test questionnaires were assigned individual codes by an
administrative support team member. Any information used in the project was kept in a locked
cabinet and only accessed by those directly involved in the project.

Data Analysis

Pre- and post-intervention provider questionnaires were administered to four primary
health care team members, including two family physicians, a dietitian, and a registered nurse.
The latter two participants were diabetic educators directly involved in the care, education, and
management of diabetic patients of the primary health care clinic. Data from both the pre- and
post-intervention questionnaires were used to determine change in providers’ knowledge of the
CPG as well as confidence in using the recommended testing to evaluation renal function of their
diabetic patients.

Information was extracted from the patient electronic medical records (N=163) to
determine whether there had been a change in provider screening rates over time. Screening for
five modifiable risk factors in diabetes were included in this analysis, including blood pressure
(BP), cholesterol levels/lipids, body weight/obesity), glycoslated hemoglobin/Alc,, and kidney
function (renal lab values).

Results

Data were analyzed using dependent group t-tests, to compare pre- and post-intervention

knowledge scores. Because of the small sample size, resulting in a low power, a one-tail test was

completed. Overall, findings demonstrated that there was a significant improvement (t(3) = 2.6,
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p = 0.039) in provider knowledge of the clinical practice guideline before (M=2.3; SD=1.0) com-
pared to after (M=4.5; SD=1.7) the educational intervention. Specifically, providers were more
confident in using urine protein screening to manage their diabetic patients; more confident in
identifying conditions that can cause transient albuminuria; more confident in identifying the
stages of nephropathy using urinary albumin measures; and more confident in identifying non-

diabetic causes of CKD in diabetics (see Table 1).

Table 1 Change in Provider Confidence Post-Questionnaire Results
Pre- Post- SD One-tailed
test test p
Knowledge of CPG 34 4.0 1.73 -2.6
Use of Urine Protein Screening 3.0 38 500 -3.0
Identifying Causes of Transient Albuminuria 25 3.8 957 -2.6
Identifying Stages of Nephropathy 2.7 4.0 957 -2.6
Identifying non-diabetic causes of CKD 25 38 957 -2.6

To examine differences between provider type (i.e., physician, registered nurse, dietitian)
in screening for the modifiable risk factors of blood pressure (BP), lipids, obesity, Alc and renal
function, an independent t-test was conducted comparing physicians to non-physicians. Results
showed that there were no significant differences observed in rates of screening for any of the

five modifiable risk factors by provider type.
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To examine changes in screening across time, several repeated measures ANOVAs were
performed comparing the three years of screening rates from 2014 — 2016. Results identified
changes in provider screening for modifiable risk factors over time. Specifically, over time there
was a significant increase in blood pressure screening (F=34.45; p=.0045) and measures of lipids
(F=7.36; p=.035) (Figure 1). However, while there was a modest improvement in provider
screening for obesity (F=1.953; p=.143), glycolated hemoglobin (Alc) (F=1.785; p=.154), and

renal measures (F=1.904; p=.146) over time, results did not reach statistically significance.

Figure 1 Rates of Provider Screening for Modifiable Risk Factors

Provider Screening for Modifiable
Risk Factors
100.

75.

50. /

25.

1 2 3
Year (2014/2015/2016)

Percentage of Patients Screened

Rates of Lipid Screening Rates of BP Screening

One of the most important changes to note resulting from this project is the change in
screening rates over the two-year period. Prior to the project specific dates (Oct. — Dec. 2016),
there were many team discussions regarding the proposed quality improvement initiative. As a

result of these discussions which increased provider awareness, the average numbers of diabetic
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patients screened by providers for modifiable risk factors, including renal disease, improved in
each consecutive year. Specifically, overall rates of screening for CKD increased from 54%
(2014) to 85.5% (2016), resulting in a net increase of 31.5%. Rates of screening for other
diabetic risk factors improved in the same time period, including measures of blood pressure,

lipids, weight, and Alc (Table 2).

Table 2 Average Screening Rates Over Time for Modifiable Risk Factors
Year %BP %L.ipids %O0besity %Alc %Renal
2013-2014 29.0 49.5 145 23.7 54.0
2014-2015 73.5 66.0 25.0 46.0 81.0
2015-2016 92.2 69.5 40.5 67.0 85.5

Facilitators and Barriers

There were several facilitators that assisted with implementation of this project. Primary
care providers recognized the need to improve clinical practice in renal-diabetes care. There
were also other primary health care team members (i.e., nurse practitioner and diabetes educa-
tors), who were knowledgeable of diabetes and well-positioned to support the physicians in coor-
dinating patient follow-up. These team members also had longer appointment times in which to
complete more detailed patient chart reviews to identify whether renal screening and follow-up
were up-to-date. The project was implemented onsite within the existing clinic space during reg-
ularly scheduled appointment times; thus, there was not a significant increase in provider work

demands, patient appointment times, or a notable impact on clinic processes.
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There were several challenges in implementing this project. In relation to work-flow,
there was not a clinic-specific diabetic patient database in which to organize care or to track
chronic disease management. There was also significant variation in documentation and diag-
nostic coding in the electronic medical record (EMR) among providers, which created a chal-
lenge in collecting and analyzing data. In relation to practice-based barriers, the project site was
a busy primary health clinic servicing over 3000 patients, most of whom were elderly and who
had multiple, complex comorbidities. Large patient volumes and limited time allotted for ap-
pointments challenged providers to have ample time to educate patients on the importance of
screening for CKD. Limited clinical appointment time also challenged providers to retrospec-
tively review the renal history of diabetic patients to identify those at risk for progression of
CKD and in need of further follow-up screening.

Discussion

Screening for chronic kidney disease can help providers achieve optimal renal health for
their diabetic patients. The greatest barriers that prevent guidelines from being followed are lack
of awareness of and familiarity with the guideline (Cabana, 1999; Ennis et al., 2015; Misra &
Barth, 2016). The goal of this project was to increase provider knowledge and awareness of na-
tional clinical practice guidelines so as to positively influence screening rates to ultimately delay
or prevent chronic kidney disease. Delivering an educational intervention aimed at increasing
provider awareness of these evidence-based practice guidelines, including recommended labora-
tory tests, clinical parameters, and appropriate time-to-follow-up and referral to specialists, sig-
nificantly improved provider confidence in making clinical decisions in the care of diabetic pa-

tients.
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The findings from this project underscore the importance of educational initiatives that
promote positive change in provider clinical practice. In comparing pre- and post-intervention
questionnaire responses, providers demonstrated a significant improvement in confidence in (1)
using recommended laboratory tests to manage the renal health of their diabetic patients, (2) in-
terpreting results of renal testing to appropriately manage their patients, (3) identifying stages of
nephropathy, and (4) recognizing non-diabetic causes of CKD. This may be attributed to an in-
crease in general knowledge of the specifics of the guideline including recommended laboratory
tests and screening intervals for renal disease in diabetes.

Also, it is important to note the continued increase over time in provider rates of screen-
ing for all five modifiable diabetes risk factors. This can be explained, in part, by recurring dis-
cussions with providers early in the project of the importance of screening for renal disease in
diabetes. Creating awareness through informal discussions likely had a positive influence on the
clinical decisions of providers prior to the formal implementation of the quality improvement
project.

The Theory of Planned Behavior was used to better understand the influences on provider
behavior change, including attitudes and beliefs around adoption and use of clinical practice
guidelines and guided the approach to this project. Through this project, it was shown that in-
creasing provider knowledge of the guideline significantly improved confidence in the ability to
perform screening for modifiable risk factors in diabetes, which translated into increases in
screening rates. Through application of this model, a greater understanding of the influences on

provider behavior to use clinical practice guidelines was gained.
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Limitations

There were several factors that may have limited rates of provider screening. The sample
size of participating providers was small which creates difficulty in seeing statistically significant
change between the pre- and post-test results of some of the parameters. Data on screening rates
were gathered from the number of laboratory test results received into the electronic medical
record. For clarity, this would reflect the number of tests completed by patients versus number of
screening tests ordered by providers. So, while providers may have ordered laboratory screening
tests according to the guidelines, patient compliance, or even delay in attending the laboratory,
may have negatively influenced the calculations of rates of screening. It is entirely possible that
provider rates of screening could have been much higher. The duration of the project may also
have limited findings in that laboratory measures relevant to this project are usually repeated
every two to three months and may not have been captured in the short span of the project. As
well, the recommended time-to-appointment for diabetic patients is generally three months and
this may not have been enough time to allow for patients to attend for follow-up and potential
repeat laboratory testing.
Implications for Clinical Practice

As with any quality improvement project, it is hoped that the change in clinical practice
will be enduring and lead to improved outcomes for all patients. It is anticipated that the pro-
vider knowledge gained from participating in this project will translate into use in the general pa-
tient population, most whom are seniors with multiple chronic conditions, including hyperten-
sion and diabetes. It is hoped that provider awareness and confidence resulting from this project

will have a lasting effect on the general health of all patients.
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Conclusion

The importance of quality initiatives to improve diabetes management via primary care
clinics cannot be overstated yet remains a challenge for providers. Globally, early detection,
through projects such as this, include the potential for positive behavioral change in providers by
creating awareness of the risk of renal disease through dialogue and education. Increasing pro-
vider knowledge and awareness of CPGs specific to screening for CKD in diabetes provides a
fitting framework for continuous quality improvement through the evaluation of provider pro-
cesses on patient outcomes. This project demonstrates that a relatively simple quality improve-
ment project aimed at enhancing provider knowledge and awareness of clinical practice guide-
lines can improve patient outcomes. It also shows how projects of this size and nature are both
feasible and sustainable with very little system cost. Projects such as this can begin to create
awareness of the need for a defined approach to assist providers in understanding, monitoring

and managing other chronic diseases to improve overall health outcomes for their patients.
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KEY MESSAGES

» Mentification of chronic kidney disease (CKD) in disbetes requires
areening for proteinuria, as well as an asessment of renal funchion

» All individuak wirh (KD should be considered at high risk for cardiovas-
cular events and should be meared m reduce these risks.

» The progression of renal damage in diabetes can be slowed through
intensive glycemic controd and optimization of bleod pressure. Progresson
ofdiabetic nephropatiy can be slowed thmough the use of med ications that
disrupt the renin-angiotensin-ddostemne system.

PRACTICAL TIPS

Management of Potassium and Creatinine During the Use
of Angiotensin-Converting Enzyme (ACE) Inhibitor or
Angiotensin Il Receptor Blocker (ARB) or Direct Renin

Inhibitor (DRI)

» Check serumn potassiom and creatinine ar baseline and within 1t 2
weeks of initiation or titration ofthemapy AND duning imesof acute illnes.
o If potassium becomes elevated or aeatinine increases by more than 30%
from haseline, therapy showld be reviewed and serum creatinine and
potazium levels should be recheded.
» Mild-to-moderate stable hyperkalemia:
o Counsel on a low-potassiom diet
o If persistent, non—potassiom-spanng divretics and/or oml sodium
bicarbonate (in those with a metabolic acidosis) should be
considered.
o Condder temporarily holding renin-angiotensin-aldosterone system
(RAAS) bioclade | Le. ACE inhibitor, ARE or DRI)
= Severe hyperkalemia:
o In addition to emergncy management strategies, RAAS blockade
should be held or discontinued

Introduction

Micaacas nf rhe kidnew ara 3 cammon findine in neannla wirh

length and gquality of life (5,6). A vanety of forms of kidney disease
can be seen in people with diabetes, including diabetic nephrop-
athy, ischemic damage related © vascular disease and hyperten-
sion, as well as other renal diseases that are unrelated to diabetes
(Figure 1) (78], In this chapter, we will discuss how © screen for
and diagnose chronic kidney disease (CKD) in people with diabetes,
how to treat them with an aim to slow progression of CKD and
discuss the impact of (KD on other aspects of diabetes
management.

Diabetic Nephropathy

The classic description of diabetic nephropathy is of a progres-
sive increase in proteinuria in people with longstanding diabetes
followed by declining func tion that eventually can lead to end stage
renal disease (ESRD) (Figure 2} (1.9.10). Key risk factors for diabetic
nephropathy include long duraton of diabetes, poor glycemic
control, hypertension, male gender, obesity and cigarette smoking.
Many of these factors are modifiable.

The earliest stage of diabetic nephropathy is hyperfiltration,
where the glomerular filtration rate (GFR) is significantly higher
than normal. Identification of hyperfiliration is not clinical by useful,
as it is difficult to determine from routine testing. Persistent
albuminuria is considered the earliest dinical sign of diabetic
nephropathy (Table 1). Initially, small amounts of albumin are
leaked, below the detection threshold of a urine dipstick. This stage
is referred to as “microalbuminuria.” This can worsen so that the
urinary albumin excretion is sufficiently hizgh to be detectable by
a urine dipstick, a stage known as “overt nephropathy.” The rate of
progression from normoalbuminuria to microalbuminuria then to
overt nephropathy usually is slow, typically taking 5 years or longer
to progress through each stage (1112). During the early stages of
diabetic nephropathy, the rate of loss of renal function is relatively
slow (1 to 2 mLimin/173 m’ per year) and not impressively higher
than what is seen in the general population (0.5 to 1 mL/min/
173 m* per year). However, late in the overt nephropathy phase,
the rate of decline of renal function can accelerate (5 to 10 mL{min/

171 md mar weart Thie cionificant renal ducfimerion ic nnt nenalhe

Canadian Diabetes Association Clinical Practice Guidelines Expert Committee (2013). Canadian Diabetes Associa-
tion Clinical Practice Guidelines — Chronic Kidney disease in Diabetes. Canadian Journal of Diabetes, 37: S129-
S136.
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Appendix B

Theory of Planned Behavior
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Ajzen, 1. (1991). The Theory of Planned Behavior. Organizational Behavior and Human Decision Processes, 50(2):
179-211.
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Appendix C
Primary Care Provider Pre- and Post-Questionnaire

Questionnaire: Evaluating Primary Care Practitioners’ Confidence and Knowledge in Identifying and
Managing Chronic Kidney Disease in Type 2 Diabetes

This questionnaire is part of a student quality improvement intervention improve primary care provider
knowledge and application of the Canadian Diabetes Clinical Practice Guideline for Screening for Chronic
Kidney Disease in Type 2 diabetes. All questions relate to your care approach in management of adult
Type 2 diabetic patients.

Please complete all the questions. Some questions ask about your confidence in management of Type 2
diabetic patients with CKD; others assess knowledge of specific aspects of the guideline.

The information provided by you is strictly confidential and will be submitted directly to the DNP stu-
dent’s advisor for coding. You or your practice will not be identified in any reports or publications that
may result from this study. Respond using the following scale:

1 = ‘Not at all confident’, 2 = ‘Not confident’, 3 = ‘Neither confident nor not confident’,
4 = ‘Confident’, 5 = ‘Very confident’

1 2 3 4 5
QUESTION Not at Not Neither | Confi- Very
all con- | confi- | confi- dent Confi-
fident dent dent dent
nor not
confi-
dent
1. How confident are you with monitoring
eGFR in Type 2 diabetic patients? 1 2 3 4 5
2. How confident are you at interpreting 1 5 3 4 5
eGFR to stage CKD?
3. How confident are you at knowing the
time interval for repeat testing of eGFR in 1 5 3 4 5
Type 2 diabetic patients with reduced
eGFR?
4. How confident are you in identifying sig-
nificant proteinuria in patients with Type 2 1 2 3 4 5
diabetes?
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5. How confident are you at using urine
protein results to manage Type 2 diabetes?

6. How confident are you at identifying con-
ditions that can cause transient albuminu-
ria?

7. How confident are you in identifying the
stage of nephropathy, by level of urinary al-
bumin, of Type 2 diabetic patients?

8. How confident are you in making a diag-
nosis of CKD using ACR and/or eGFR in Type
2 diabetic patients?

9. How confident are you at knowing when
to appropriately refer to Nephrology for
Type 2 diabetic patients with reduced
eGFR?

10. How confident are you at identifying
non-diabetic causes of CKD in Type 2 dia-
betic patients?

11. How confident are you at managing hy-
pertension in Type 2 diabetic patients?

12. How confident are you that you can
achieve lowered blood pressure in Type 2
diabetic patients?

13. How confident are you in using ACEI
(angiotensin-converting enzyme inhibitor)
and/or ARB (angiotensin Il receptor
blocker) medications in Type 2 diabetic pa-
tients with CKD?

14. How confident are you in using other
anti-hypertensives in Type 2 diabetic pa-
tients with CKD?
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15. How confident are you at adjusting
common oral medication therapies (i.e.,
gliclazide, sitagliptin, statins) in Type 2 dia- 1 2 3 4 5
betic patients with reduced kidney func-
tion?

16. How confident are you at initiating ther-
apy to lower lipid levels in patients with is-

1 2 3 4 5
chemic heart disease and Type 2 diabetes?
17. How confident are you at initiating ther-
apy to lower lipid levels in Type 2 Diabetes 1 2 3 4 5

patients with CKD?

What level of Diastolic Blood pressure control do you typically aim to achieve in Type 2 diabetic pa-
tients with CKD without proteinuria?

(insert answer here)

2. What level of Systolic Blood pressure control do you typically aim to achieve in Type 2 diabetic pa-

tients with CKD without proteinuria?
(insert answer here)

3. What is the lowest necessary level of ACR (albumin-creatinine ratio) needed to indicate chronic kid-
ney disease? (circle one answer)

a. >1.0 mg/mmol

b. >2.0 mg/mmol

c. >3.0 mg/mmol

d. >4.0 mg/mmol

4. What is the lowest necessary level of random urine ACR (albumin-creatinine ratio) with which to
diagnose chronic kidney disease? (circle one answer)

a. >10 mg/mmol

b. >20 mg/mmol

c. >30mg/mmol

d. >40 mg/mmol

5. When the lowest random urine ACR level has been identified in a patient, what is the next recom-
mended action? (circle one answer)

a. order serum Cr for eGFR in 6 months AND repeat random urine ACR in 1 month

b. order serum Cr for eGFR in 3 months AND repeat random urine ACR twice over the next 3 months

c. order serum Cr for eGFR in 3 months AND repeat random urine ACR twice over the next 6 months

d. order serum Cr for eGFR in 6 months AND repeat random urine ACR in 3 months
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6. Once the serum Cr and eGFR have been repeated, which results infer the diagnosis of chronic kidney
disease? circle one answer)

a. eGFR 60-90 and 2 or more ACRs > 3.0 mg/mmol

b. eGFR 60-90 or 2 or more ACRs > 3.0 mg/mmol

c. eGFR <60 and 2 or more ACRs > 2.0 mg/mmol

d. eGFR <60 or 2 or more ACRs > 2.0 mg/mmol

7. Once CKD has been diagnosed, what is the next recommended investigation? (circle one answer))

a. Order urine routine and microscopic (R&M) and urine dipstick immediately

b. Order urine routine and microscopic (R&M) and urine dipstick in 3 months

c. Order urine routine and microscopic (R&M) and urine dipstick in 6 months

d. Order urine routine and microscopic (R&M) and urine dipstick in 12 months

8. If repeat measures of serum creatinine for eGFR and random urine ACRs are now normal, when is it
recommended to rescreen for CKD in your Type 2 diabetic patient?

a. In3 months

b. In 6 months

c. In9 months

d. In 12 months

9. Over the past six months in my practice, | have used the Canadian Diabetes Association Clinical Prac-
tice Guideline for Chronic Kidney Disease:

a. never

b. 1-3times

c. 4-6times

d. 7-9times

e. >10times

Note:

This questionnaire was adapted, in part, from http://www.implementationscience.com/content/4/1/39.
The complete QICKD confidence and knowledge questionnaire (QICKD-CCQ) is accessible here:
http://www.clininf.eu/qickd_ccq

Reference:

Tahir, M.A., Hassan, S., de Lusignan, S. & Dmitrieva, O. (2014). Development of a questionnaire to evalu-
ate practitioners’ confidence and knowledge in primary care in managing chronic kidney disease. BMC
Nephrology, 15(1):73. DOI: 10.1186/1471-2369-15-73.
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Provider Toolkit: Executive Summary — Chronic Kidney Disease in Diabetes
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CCRR< 6 miljmin onat a® 2003 samples over 2 3-maneh pediod [Cade
D, Consencus)

z-mmmucoumuum
ol ceted © reduce ak (see Vol

Powction daptes, ;sm)m&umu(lll

3 Adults with dibetes and O with cither lyperencion of dbuminoria
should recelve an ACE Inhiditor or an ARE © delay progresion of OD
[Grade A Level 1A, Sor ACE Inihidine use In type 1 and type 2 Slabeses, and
Sor ARS wie In type 2 didetes; Cade D, Consenses, for ARS wie in type |
Glbetes (3-12)4

4 People with dlbetes on an ACE inhiine or an ARB should have Swsir
serum oexine and pot stom levels chacked & baseloe and witin | ©
2 wecks of inktixba or tiraion of therapy and daring thmes of aute
Wness [Crade D, Qeve naus).

S Adcits with dlbetes and OXD should be gen 2 “sik day™ medicion st
2ut outines which medicaions shoukd be held during times of aute
Mness (see Appendix 7) [Cade D, Consensus)

6 Combinuton of agents tha bDiak Se renin-angiencin. ddogerons
system (ACE lhiding ARR, DRY) shauld not De matinely wsed in the
management of dabemes and OKD [Crade A Lewel | (B14)

7. Peopie wiTh diabe 35 shoclt be 2 SrTed B 2 e PAIDIOPST O Inae st with
an expentise in O in S Dlowing it Sons:
a. Qwonic, progressive loss of Kidney function
b ACR perdstently >80 mg mmdl
€. ¢GFR< 30 mill s
tumr-auow .-apu.n.m
efloc s sch as hyp

n-:-.ann;nn-nmum
. Unable © achieve target bbod resure (could be mired B any

specialist in yperanaion) [ Grate 0 Conmensus)

Addmviaions

ACE. ango sog ACR, 1 Q%o
ARB, angio epaoe block; OXD. ey dse e DRI drect
reain oFR, Mrason ae.
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pek o Ewvutve Summary / Can | Dsbetes 37(2003) S29-331

Tabde 1
Sages of Didbetc Nephropaty by Level of Urinary Alumin Level

~

Stage of Urine dipstick
ocphropathy for protein
Nl Newalow
Mocruclbuminuriz Negalwe
Creet naphreparhy Fasirne

Stazes of Diabetic Nepliropathy by Level of Usinary Albuoiio Level

values ars ‘or wrmary albumen, not telal unnesy prctaons ao wall oe igker Lan unnary 2 dumrin leve
MR vesuls iy be clevcied wil condtivas ol Uien diabets neplios. Jiy 5o b 2 Tulle N

-

Urvine MR 24 Isour wine colkction
Lmg mmol) for albumin
<2 «J0 Lo
220 30 300 eRMay
> VRO ngry
57 A0 gy

Pease note, Talie 4 lstad in S Dowe Tlle can be the &l 2013

" Potential Causes for Transicnt Albuminuria
ReCeut mujon exescise
Urinary tract infection
Lebrile iliness
Decompensated congestive heart failure
Meunstruanon
Acute severe elevation in blood glucose
Acute severs elevation in blood pressuse

LMQWI&.Q&M«&W‘::“:

2 M aaaer ey
umzmna‘uu 2001 345851 -60.
6. Brenner BM, Cooper ME, de Zocww D, ot J Efecs of locxtn an renal and
np with type 2 Gubews and nephropady.
N Engl ] Med 2001 345881 -9,

7. Parvieg HH, Lebnert H Bochnes- Moreaen | et 2l The effect of irbesartan on
e veip of Subetc nephipaty in patens with type 2 dlbetes
N Engl ) Med 2001 3458708,
£ Lafiel LM, McCHl J8, Gans D) The b
with Capop ammnm
Nozh Am

IDDM patienss with
Study Group. Am ] Med 1995.99:497-504.

9 mm-mwnmmualpm-ﬂ
type 1 e s and
ensyme inhdia? A mets ana i o indrvidod mmmmm
2001; B4370-9.

0. Ravid M, Savin H Juzin 1, et i Long-wrm stdblizing effect of angiomendin.
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Provider Toolkit: Screening for CKD Algorithm

Exvcutive Summnary / Can | Diadeses 37(2003)S29-331 an

Screen annually when nn transient causes of alhuminurnia
ar low ¢GFR are prosent, and when acule kithwey injury or
nim=tliaberic kidney disease is noe suspecod
Type 1 diabeles: Annually in pos.prherial individuoals with
duratior ol diabetes 235 vears
Type 2 diabeles: Al diagnosis and annuoal'y therealler

|

| Ovder randem uine ACR and sevum Creatinine for eGI'R ]

}

| CGFR <60 mimin OR ACR 22,0 mgimmol? |
.
No Tuy

|

|. Randum wrine ACR >20.0 mg/mmaol?

y " l
No Evidence of ¥
Chronic Kidney Discase No Yes
Rescreenin 1 year

4 Y

Order serum creatinine fuy ¢GER 123 months AND I

2 vepeat random urine AURs performed over next 3 muaths
At 3 months: |
eCIR <A ml!min or 2 or 1 ont of 3 ACRe > 2,0 mgmmn’?

) |
No You
Chronic Kidney Disease (CKD) Diagnosed |¢—

'

’, -

| Order urine ronrine and microscepic {R&A) and wrine dip:tirkl

|

Clinical or lab tesc saspition of non-diabetic renal discase
{see lable 4)?

.

.

CKD in Diabetes «<—  No Yos Non-Diabetic
Diagnosed Disease
See treatment Suspected
wuidelines Work up or reler

Fgure 1. Sorening Sor ronic kidaey die e In peogle with dlbetes. Ploase note, Tble 4 laand In D Dowe Sgare can be viewed b the 8l 01 guidelines.
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Provider Toolkit: 2015 Interim Update

Can ] Diabetes 39 (2015) 440

Contents lists available at ScienceDirect

Canadian Journal of Diabetes ([:)?g ggi'gg

PR journal homepage: ictti
FI SEVIER www.canadianjournalofdiabetes.com Association
Addendum to Policies, Guidelines and Consensus Statements: CrossMark

Pharmacologic Management of Type 2 Diabetes: 2015 Interim Update

An interim update of the chapter titled Pharmacologic Manage- References

ment of Type 2 Diabetes in the 2013 Clinical Practice Guidelines
: : : : Lt 1. Canadian Diabetes Association Clinical Practice Guidelines Expert Committee,

was recently. published ll'l. Canadian Journal of Draberf.?s. 1.t l_ncurpo- Harper W, Clement M. Goldenberg K. Hanna A, Main A, et al, Policies, guide.
rarethe sodium g}ucqse linked transporter 2 (SGLTZ) “?h'ti"t‘or class lines and consensus statements: pharmacologic management of type 2 diabe-
(1). Since the publication of the update, another SGLT2 inhibitor has tes: 2015 interim update. Can | Diabetes 2015:30:250-2.
received notice of CDIII[JHEHCE from Health Canada (2] The arti- 2. Health Canada notice of compliance database. http:|/webprod5.hc-sc.gc.cal

o . . . - - acfindex-eng.jsp. Accessed August 13, 2015.
cle’s Figure 2, which shows the antihyperglycemic medications and noc-ac/index-eng jsp. Accessed Augus
considerations for renal function, has been updated.

Antihyperglycemic Medications and Renal Function

CKD Stage: 5 4 3 2 1
GFR (mL/min): =~ <15 15-29 30-59 60-89 290

Acarbose

Metformin A

Alogliptin V /ﬁgéf//ﬁﬁf W%_
Linagliptin /l/// 5mg.

s |1 5o e
sainn (77T % s ]

Albiglutide V 7, 50 30-50 mg QW

st [ g AR ol

Liraglutide 50 1:2-1.8 mg 0D
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Provider Toolkit: Therapeutic Considerations in Renal Impairment

Therapeutic considerations when using common therapies in patients with diabetes
with varying degrees of renal impairment

CKD1&2 CKD 3 Comments
eLFR =60 eGFR 30-50
mlLf min miLmin
Metformin No dose Reduce dose See “Sick Day Medication
adjustment List™ (Appendix 7). Risk of
drug accumulation with
declining renal function,
especially if acute.
Alpha-glucosidase Inhibitor

Acarbose Mo dose Mo dose
adjustment adjustment

DPP4- Inhibitors

Alogliptin No dose Lower dose to 12.5 mg | Use lowest dose (6.25 mg daily)
adjustment daily (<50 mLmin}

Linagliptin Mo dose adjustment required Experience in patients
with ESRD or on dialysis is
limited. Lise with caution in

these patients.
Saxagliptin Mo dose Lower dose 2.5 mg once daily Should not be used in
adjustment (=50 mljmin} patients on diahysis.
Sitagliptin No dose Lower dose (%0 mg Use loweest dose (25 mg daily ) . B
adjustment daily] (30-49 mljmin) Risk of accumulation.
GLP-1 Receptor A gonists
Albiglutide Mo dose adjustment required Use caution when

initiating or escalating
doses in patients with renal
impairment

Exenatide Mo dose Lower dose
adjustment (5 mcg BID)

Antihyperglycemic Therapies

Liraglutide Mo dose
adjustment
Insulin Secretagogues
Gliclazide Mo dose adjustment Risk of
by poghycemia,
consider lower
dose
Glimepiride Mo dose adjustment i Both pharmacokinetics
and pharmacodynamics are
altered, increasing risk of
by poghrcemia.
Ghyburide Mo dose Increased risk of prolonged
adjustment hy poghrcemia due to
accumulation of parent drug
and active metabolites,
Mateglinide Mo dose adjustment required

Repaglinide No dose adjustment required
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Provider Toolkit: 2016 Nova Scotia Renal Program Guidelines

Chronic Kidney Disease (CKD)
InPrimary Care

Identify, Manage, Refer

nova scotia
%nal Mﬂffﬁ authority
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y Dipenmipy SR

[ Hypertension

1 Familyhistory of kidney disease

L1 High-riskethnic groups—FarstNations, African, SouthAsian, Hispanic

[ Vasculardissas—prior diagnosisof CVID, Stroke/ TIA or PYD

O Multi-system dissasewith potential kidneyinvolvementieg Systemic Lupus Erythematasus)

p ] INVESTIGATE

[ Creatinine ymol/L/ eGFR mL/min/.73m*
« IfipatientofAfrican desoent multiply eGFRresults by 1159
« Inpatientswithanew findingof reduced eGFRorarapid declineineGFR, excludecausesofacute deteriomtion
{egdehydmtion, intencumentiliness, nephrotoxing, obstruction), then repaat Creatinine/2GFR aftercomecting forpotential causes ofdeterioation
[ Urine ACR mg/mmol |Albumin to Craatinine Ratic)
* Preferably 1stamvoid. At ksast Zoutofd mndomurine ACRS must be elewated in onder to be considered.abnormal

[ Urinalysis
Patient presenting with one
or more of these test results: Refer to Nephrology
Include thefollowingimbrmationand alltestesults:
[l eGFR <30 O medical history O bicarbonate
g g; ﬁ' <70 O imedication list O calcium
e Action: Retest eGFR/ACRwithin2weeks [ recentCreatininejeGFRresults O phosphorous
[1 ACR 23 with persistent hematuria . : B N
Present in of 3 mndomurines Action: Refer to Nephrology 5 {andpreviousresultsifawailable) O albumin
Ol eGFRdecline Action: Manage medically rea O wrinalysis
Definedas > Sml/mininG months O electralytes o unnet,alpuemmmm
cragtinin 10
1 Order renalultsound
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L[] eGFR 30-59 & ACR<3

[ eGFR 30-59 & ACR 3-30
with no hematuria

Action: Manage medically
Action: RetesteGFRACR Himesperyear

Action: Manage medically
Action: Retest eGFRACR Itimes peryear

42

[l eGFR 60-89 & ACR < 30
with no hematuria

[l eGFR=%0 & ACR< 3

J
J
J
J

Assess patient for reversible causes of renal failure
C'Volurme depletion, abstruction, nephrotaxic drugs (NSAIDs, Lithium,
Aminaglyeosides, Tacralimus, Cyclosporine, and Contrast Media)
Slow Progression of CKD and Modify Cardiovascular Risk Factors
[ BPmanagement
« Diabstes Brget <130/80
+ Nendiabetes target< 140,90
+ UseACEi orARBasstlinefor CKDandaddotheragents asrequired
« Restrictsodiumto < 2gmyiday
hypedensioncafenichep
[1 ACR management
« HACR=3indiabetics: start ACEIMRBas tolergted (evenifBP atarget)

[ Glycemiccantrol
+ Target AlCasperCanadian Diabetes AssociationGuidelines:
guidelinesaliabetesca/fullguidelines

[1 Lipidcontrol
+ Usestatins asperCanadianCadioascularsocetyandCanadianDiabetes
AssociationGuidelings: onlinecjccaarticle/50828-282X(12)01510- Jabstract
andguidelinesdiabetes cafullguideli

Action: Manage medically
Action: Retest eGFRMCRannually unlesslinical cirumstancesindicate more frequenttesting

Action: Manage medically
Action: Forpatients with ciabefes rstesteGFRIACR annually
Action: Forall others, retesteGFRIACR everyl-2 yeass unlessclinical circumstances indicats more frequentizsting

[ Lifestyemodificatior————————————
* Stap smoking
+ Inorease physical activity
+ Manage-weight

Medication Considerations and Patient Safety

+ Nephrotaxic medications shauld beavoided onused with cautionin patients with.an
degree of CKD,asindicated byeGFR. Regularmonitoringofkidney function is requined.

« Cantrastmedia dye pases a risk-afacute kidney injury (AKI]in patientswith CKDUF procedure
ismedically necessary, monitor renal function preandjpostdye Cessationof ACEL, AR,
diuretics aswellas methrmin are recommended priorto procedure,

+ Beawane of commondrugsecretedby thekidneys thatmayrequire renal dose
adjustments{MNovel Anticoagulants, Antitypengheemics, Antimicnobials, Antifungals,
Antivieals, Opicids, Antihy perlipidemics, PychotropicsandMiscellaneous
kgabapentin, digoxin,spiranolactone, allopurinal, colchicine, ranitiding,
metaclopramidea]) andznsure allrenally encreted medications aredoseadjusted as per
Cockeroft Gaultequationoruse alternative tisatment.

Cockeroft Gault Equation

CrCimLimin)=[140-age mwesght (kg 1.2/ SCripmoliL) For
warnen,multiplytheresultby(.85
PatientswithCKDare atrisk of ARIwithvolumedepietion (.0, severe nausea, vomitingand
diarrhealasting > 24 hours). funableto maintain adequate fluidintake duringanillness,
withhaldingmedications isrecommended based ontheacronym SADMANS:S
(sutfonylureas), A (ACEN), Didiuretics, direct rnin inhibitors),

M (Wetarmin), A{ARB), NCNSAIDS] S456LT2 inhibitors)
guidelinesdiabetes.ca/Browse/Appendices/Appendix?
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CKD Notes

Definition of Kidney Disease « &GFR serial monitaring is <rucial when Prognosis of CKD by GFR and Albuminuria Catagories: KDIGO 2012
Kidney Disease ImprovingGlobal diagnosing CKD, one reading alone is : o )
Outcomes KDIGD) definesCKDas notusehul Persistent albuminuria categories
abnormalitiesofkidney structurz or - eGFRshouldnot beusedin pragnant Al AZ A3
function, presant for > 3months with wormanandsituations where creatining is T e o |
implications. for hesalth. changing rapidly [acute kidney injury . ) mildhyincreased | mareased naeased
Criteria for CKD areanyofthefollowing aracuteilinessrequiringhospitalization) GFR categories (mLimin/1.73nv) [3mgrmm Ea2 Al T R PR
present for » 3months: S+ Mormi e g <
O Albuminuria ACR Smg fmmaol Interpret eGFR with caution
0O Urinesedimentabnormalitiesieg « Highorlowmusclemass G2 |Miildudorpaed  |50.20 ;{ﬂ//ff/ﬂ/ﬁ
RBCcasts, RBCs, WBC castsandWaCs) (athkstes malnounshed jparaplegics) - ///////////
O Hlectralyte andatherabnormalities = Specific dietswithunusuallyhighor low G2 |\ temaderale o 0o 7
duetotubulardisorders protein,suchashighdietary creatine decreased
01 Abnomaliies deteciedbyNaiology intake {creatine supplements) G Modarh.amdmm L W/
O Structural abnomalitiesdetected .
SR ? interpreting ACR B4 Svehderamed 1520
imaging « Albuminorproteinintheurineisa marker T
O History of kidney transplantation of bothprogressionofkidney dissase g - .
O eGER <60mL/min/d. T3m? andingrzasedriskofCVevents e
pol/CKOYKDIGO, 2012 CKD GL pdf ideally fistmorningvoid) weligposnlinical pectice quidslines/ mederzlyincrasedrisk
important informati rding eGFR - ACR230ma/mmalisclinicallysignificant poiCIOVKDIGO 2013 (KD GLpdf — :E:;m
+ eGFfwilautomaticallybe repatedon 3ll -y einica) Decision Support Tools B
Adult(z18yrs)outpatientCreatinines - ‘ m. ) )
{eaceptemengency andrenaldialysis ;T;":K"Jd?y DI%:;-{CKD]CHH&%I A{:hmwledgemm For more information contact:
units) ay University ofCalgary. TheMova Scatia Renal Pragram would Nova Scofia Renal Program
« eGFRwilbecalculatedusingtheqrp-  Sdpathnaye like toacknowledge andthanktheNowa  gethune Building, Room 539
EPlequation, multiply theeGF Rresults ) ) ) o Scotia Akgarithm Development Committee  1276SouthPark
1159 patient oA doscant o "d“ﬂ"_lw':fnm' kn'ta'ﬂe:\fe'ffa‘;% andthemanyrevienersfortheir Halfax, Nowa Scotia, B3H2Y9
« eGFRresultsgreatsr thanOwillbe ODEH.; o Rea) NetwarblORNY cammentsandsuggestions. Phone: 902-473-5656
repartedas> 90 . Kidneyedoea Disclaimer Fax 902425-1752
+ CKO-EP| eGFR hasnot beenestensively Thisalgorithmisintended asaguideonly  Emallinb@nsmpagovnsca
walidated fordrugdosing and cannatire place clinical judgment The Website: nsrogovns ca

recammendations may beinappropriate for Jechonic copi )

specificclinical situations. Whenin doubt, luacuessm.n mﬁ-:pcesolms
- documert:nsmugovnscaickd-

pleaseconsult aNephralogist. - ==

ApilE
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Provider Toolkit: Patient Information Brochure

Diabetes
and
kKidney disease

The foundation of kidney care.

Reference: The Kidney Foundation of Canada (2009). Diabetes and Kidney Disease [Brochure]. Montreal, QC. Author.
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