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Introduction

Chronic Kidney Disease (CKD) affects more
than one in ten Canadians and is largely managed
in primary care.” Diabetes is the leading cause of
CKD, and primary care providers often manage
the underlying causes and comorbid conditions
related to kidney disease, as well as the adverse
consequences of CKD itself.

It is important to recognize that CKD
has a variable course. While most adults lose
approximately 1 mL/min of kidney function every
year after the age of 40, some patients lose
kidney function rapidly, leading to hospitalizations
due to heart failure and progression to kidney
failure, whereas others remain stable for decades,
requiring minimal additional intervention. Recent?
advances in risk prediction for CKD allows
all providers to accurately identify high risk
individuals. These innovations enable the use of
highly effective therapies that slow down, and in
many cases, normalize the rate of kidney function
loss, leading to potential lifetime risk reduction for
kidney failure. (Figure 1).

This review will cover key considerations in
screening, risk stratification, and treatment of CKD
in primary care, with an emphasis on tools that

are readily available in clinical settings. We believe
that a screen-triage-treat paradigm for CKD can
lead to optimal outcomes for patients and health
systems.

Screening

Mortality rates for kidney failure requiring
dialysis exceed rates for Stage 3 colorectal
cancer, yet there are no recommendations for
universal CKD screening in Canada.* As such,
current clinical guidelines recommend a case
finding approach, which suggests screening with
eGFR and albumiunuria (urine albumin to creatinine
ratio) in certain groups at high risk of developing
CKD.®

Guidelines from Diabetes Canada and global
kidney disease guidelines strongly endorse
screening individuals with diabetes for CKD
with eGFR and albuminuria on an annual basis.
Additional guidance recommends screening should
be expanded to include adults with hypertension,
cardiovascular disease, individuals with a strong
family history (first degree relative with kidney
failure), as well as high risk ethnic groups such as
indigenous Canadians (Figure 1).

In Canada, and in the United States, the rate
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Figure 1. Benefits of early intervention in high risk patients with CKD (actearlyonkidney.com); courtesy of Navdeep

Tangri, MD, PhD

of albuminuria testing, even among people with
diabetes, remains below 50%, which suggests

a major gap in implementing appropriate CKD
screening.® We believe that automating processes,
such as alerts in electronic medical records, and
the addition of urine ACR into to routine annual
bloodwork, can help close this gap in primary care.

Risk Stratification

It is now possible to estimate the risk of
progression for all patients with CKD using
routinely collected lab data. For patients in the
later stages of disease (eGFR 15-60 ml/min), we
developed the kidney failure risk equation (KFRE)
to estimate the risk of dialysis or transplantation
within the next 2-5 years.’

The KFRE was developed in patients from
Ontario and originally validated in an independent
sample of adults with CKD from British Columbia.
Since the original publication in 2011, the KFRE has
been validated in more than 30 countries involving
2 million individuals and has been used in more
than 180 countries worldwide. The Kidney Disease
Improving Global Outcomes (KDIGO) guidelines
and Diabetes Canada recommend it.8

The KFRE requires spot eGFR, urine ACR, age,

Canadian Primary Care Today | Vol. 3, Issue 1, Spring 2025

and sex for calculation, without needing historical
data or information on comorbid conditions or
blood pressure. It can be automatically calculated
in laboratory information systems and electronic
medical records, and is included in all routine
labs in Ontario, and in leading EMR software
platforms, such as EPIC. Primary care providers
can use the KFRE to determine the need for
nephrology referrals (> 5 % risk in 5 years), as well
as to counsel older adults who may have low risk
CKD and do not need education or planning for
dialysis.®

Risk Prediction for Earlier Stages of
Disease

Awareness of CKD among both patients
and physicians remains limited. As a result,
most patients go undiagnosed and suboptimally
treated until their eGFR falls below 45 mL/min,
by which point more than half of kidney function
is already lost. Furthermore,' the benefits of
disease-modifying therapies for CKD progression
are greatest when initiated earlier in the disease
course, a stage when CKD goes unrecognized.
To accurately identify patients at high risk of CKD
progression at all stages of disease, we have
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Abbreviations: CKD: chronic kidney disease; GLP-1 RAs: GLP-1 receptor agonists; KFRE: kidney failure risk
equation; ns-MRA: Non-steroidal mineralocorticoid receptor antagonists; RAASi: Renin-angiotensin-aldosterone
system inhibitors; SGLT2i: Sodium-Glucose Transport Protein 2 Inhibitors

developed highly accurate models that can be
used in clinical care.

The Klinrisk models, which are machine
learning based, use data from routine CBC,
metabolic panels and urine ACR to predict the
likelihood of CKD progression in the next 5 years.
CKD progression is defined as a loss of 40% or
more in kidney function, an outcome which has
been validated as an appropriate surrogate for
dialysis/kidney failure by regulatory bodies and is
appropriate at any level of eGFR."

These models were developed in Manitoba
and Alberta and have subsequently been validated
in clinical trial populations, as well as more than 6
million adults from Canada and the United States,
with a wide range of age, underlying disease, and
socioeconomic status. In the overall population,
and in these subpopulations, the models have
consistently showed excellent discrimination
(AUC > 0.8) as well as good calibration/agreement
between the predicted risk of event and the actual
observed risk.24

Importantly, these models fill a key gap in
care — by ensuring the appropriate blood and
urine tests are ordered (CBC, metabolic panel,

urine ACR), the interpretation is accurate (low,
intermediate or high-risk CKD), and by connecting
the tests to relevant clinical practice guidelines. The
combination of these three key processes results

in meaningful improvements in quality of care,
focused on the patients with the highest need. In
Ontario, these models are available through Lifelabs
Inc., a leading provider of laboratory services.

In addition to these laboratory-based models,
we developed models that use routinely collected
demographic data and comorbid conditions that
are freely available as an online risk calculator.
These models (available from CKD-PC Models)
use 14 routinely available variables, and predict
the same outcome of CKD progression with good
discrimination (AUC 0.74-0.77) in patients with or
without diabetes.™

Using the Klinrisk or the CKD-PC models,
primary care providers can identify patients who
have intermediate or high-risk CKD at the point of
care and take appropriate actions. Today, these
actions can include the prescription of highly
effective therapies that both slow CKD progression
and address the underlying comorbid conditions
(Figure 2).
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A Risk Based Treatment Paradigm

We now have access to four highly effective
classes of treatment that slow CKD progression
in patients with diabetes (Figure 1). Trils of Non-
steroidal mineralocorticoid receptor antagonists
(ns-MRAs) and GLP-1 receptor agonists (GLP-1
RAs) for non-diabetic CKD patients are ongoing
and will report findings in the next 12-24 months.

Primary care providers are very familiar with
prescribing both Renin-angiotensin-aldosterone
system inhibitors (RAASI) and Sodium-Glucose
Transport Protein 2 Inhibitors (SGLT2i), but rates
of SGLT2i use, particularly in those with non-
diabetic kidney disease remain low. Our work, and
work by others shows that the benefits of SGLT2i
are independent of diabetes status, and that
patients at all levels of risk have an improvement
in their rate of kidney function decline with SGLT2i
use. As such, we recommend that RAASi and
SGLT2i be considered foundational therapy for all
patients with CKD.

For patients with intermediate and high-
risk disease, we believe that a risk-based care
paradigm should be applied and can most
effectively balance the benefits of additional
therapy (GLP-1 RAs or ns-MRA) vs the risks of
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side effects, polypharmacy and costs. (Figure 3)
For intermediate risk patients, the choice of ns-
MRA vs GLP-1 RAs should be made on patient
preferences regarding injection, body mass index,
glyemic control and serum potassium.

For high risk patients, there is likely to be
benefit for both cardiovascular and kidney events
with use of GLP-1 RAs and ns-MRA. These patients
typically lose ~ 3 mL/min/year even with RAASI
and SGLT2i therapy, and additional treatment can
further reduce albuminuria and risk, and potentially
lower the risk of all cause death. Communication
of risk including the use of visual aids (Figure 3)
can help engage the patients in shared decision
making and thereby improve initiation and reduce
discontinuation of these highly effective therapies.

It is important to note that no data to date
demonstrates any interactions between these
therapies (SGLT2i, GLP-1 RAs, ns-MRA) with
respect to safety and efficacy and physicians
should assume that these treatments, with their
independent mechanisms of action have additive
effects on slowing the progression of disease.
Nonetheless, the benefit is the largest in the
patients at the highest risk of progression, further
supporting the intensification of treatment in high
risk individuals.
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Summary

Of the more than 4 million Canadians with
CKD, less than 500,000 receive care from a

nephrologist. We believe that accurate and usable

risk prediction tools like the KFRE and the Klinrisk

model can enable primary care providers to deliver

the same quality of care as a kidney specialist for
the vast majority of patients with, or at risk for,
CKD.

In addition, risk prediction tools can help
engage the patient in their care journey, improve
awareness and shared decision making, and also
provide valuable reassurance to patients and
families who may perceive CKD to be equivalent
to kidney failure. Ultimately, a risk-based care
paradigm will lead to more personalized care for
this vulnerable population.
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