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ACCREDITATION

This 1-credit-per-hour Group Learning activity has been certified by the College of Family Physicians of
Canada and the {Name of Chapter} Chapter for up to 1.5 Mainpro+ certified credits.

LEARNING OBJECTIVES

At the end of the program, participants will be able to:
• Determine individualized treatment options that optimize glycemic control and offer CV and
renal protection in patients with type 2 diabetes
• Identify and manage CV risk factors in patients with type 2 diabetes
• Screen appropriately for complications related to type 2 diabetes
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INSTRUCTIONS FOR FACILITATORS: HOW SHOULD THIS
PROGRAM BE RUN?
Important note about this facilitator guide: The instructions described herein will prepare you for
running this program for small-group, in-person settings. If you are asked to present this program
virtually, you will receive a virtual-friendly adaptation of the program slides to facilitate your
delivery of the program.

ABOUT THE PROGRAM

Reverse Engineering is a dynamic, free-form educational program with an element of mystery. The
goal is to present participants with a small but pivotal block of information and ask them to make
inferences about the patient on the basis of that information. The information in question is a set of
treatment instructions for a patient with type 2 diabetes.

MATERIALS

This program has been deliberately designed with few materials. You, the facilitator, are the most
important resource. This facilitator’s guide will help you prepare.
The following materials have also been developed to support your discussions with participants:
• Minimal Slides: The slide deck has been intentionally designed with minimal slides in order to
encourage discussion—the treatment plan and questions to ask participants, and a few optional
supporting slides that can be used to support the points made throughout the program
(important note: these slides are not meant to be presented didactically).
• Patient worksheet: Participants will receive a worksheet to help in the creation of patient
profiles (see below for more information).
• Program Resources: As you build a case with the participants, encourage participants to make
use of the program resources that include:
o Guidelines (2020 DC Pharmacologic Management Update, DC Quick Reference Guide,
ADA/EASD guideline, ESC guideline, and CCS Heart Failure guideline)
o Diabetes Canada resources and tools
o Cardiovascular Evidence with Antihyperglycemic Medications
o Renal Outcome Trials with ACEIs and ARBs in T2D
o Antihyperglycemic Agents and Renal Function Chart
o Chronic Kidney Disease in Diabetes: Thresholds and Classifications
o KDIGO Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney
Disease
o Links to publications of randomized controlled trials
• Program Website: The program resources are available on the program website that can be
accessed during an event. Participants will also be able to access and consult the website after
the event by visiting: www.cpdnetwork.org/reverseengineering (password: reverse). For
access to speaker resources, use the password “reversespeaker”.
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“BUILD A CASE” FORMAT

Typically, medical education programs involve
reviewing a patient case, then determining what
treatment plan would be best and why. This
program does the reverse. We start with a
treatment plan and then infer, based on the drugs
and actions being prescribed, what kind of
patient(s) the plan might apply to. Essentially,
participants are being asked to “reverse
engineering” possible patient profiles based on a
treatment plan.
A worksheet will be distributed to participants in
order to create detailed patient profiles (see
below). Participants can invent appropriate lab
values, exam results and clinical presentation. If
they wish, they can elaborate by creating names,
family information, lifestyle information,
occupation, and any other information that makes
the case come alive for them. Distribute the sheets
at the beginning of the learning activity. Decide in
advance when you would like to have participants
complete the details (e.g., as a continuous
independent activity throughout the meeting, or
only during the share-based sessions) and inform
the participants of this as you describe the agenda
for the meeting.

SUGGESTED FORMAT

This program is all about thinking and discussion. As such, the best format will be the one that is
thought-provoking and that fosters animated conversation.
One way this could work would be to divide a larger group into hubs of 2-3 people. You would then
move through the questions by presenting the question to the group, having each hub discuss it
privately for several minutes, then doing a share-back in which each hub presents their answer and
explains their rationale. You, the facilitator, could expand on any points you wish, using the slides to
support your message.
For virtual sessions, you will receive a virtual-friendly adapatation of the slides to facilitate delivery
of the program.
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POSSIBLE AGENDA (60-90 MINUTES)

Welcome.
Explain the
concept.
Divide group into
hubs of 2-3
people.

Present the
Treatment Plan.
Ask th e first
question.

10 minutes

2 minutes

Each hub
discusses it
privately.

Share-back:
each hub
presents their
answer and
explains their
rationale.

Expand on any
points you wish,
using the
optional slides
to support your
message.

5 minutes

5-10 minutes

5 minutes

Repeat for every
subsequent
question
15-30 minutes
per question

LEARNING POINTS “AT A GLANCE”

Below is a “cheat sheet” showing the points that should be made about each of the six categories of
this patient’s treatment plan. Print a copy of this page to help guide the discussions with participants
and to ensure that all points are covered.
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INSTRUCTIONS FOR THE PARTICIPANTS

Review the following treatment plan for a patient with type 2 diabetes mellitus, then answer the
questions below with participants.

Treatment Plan:
1. Glycemia:
a) Discontinue gliclazide MR
b) Continue metformin
c) Add SGLT-2 inhibitor
2. Blood pressure: No changes made
3. Cholesterol: Add ezetimibe 10 mg a day
4. Vascular protection: See above
5. Exercise/eating: Referred to diabetes management centre
6. Screening: Referred to optometry and chiropody
7. Smoking cessation: No action required
8. Self-management: Referred to diabetes education
9. Stress management: Discussed with patient
Question #1: Consider the changes made for glycemic control. Build the features of your patient that
would justify this treatment plan.
Question #2: Consider the action taken for your patient’s blood pressure, cholesterol and vascular
protection. Build the features of your patient that would justify this treatment plan.
Question #3: Consider the actions with respect to exercise/eating, screening, smoking cessation, selfmanagement, and stress management. Build the features of your patient that would justify this
treatment plan.
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BACKGROUND INFORMATION TO GUIDE DISCUSSIONS
Question #1: Consider the changes made for glycemic control.
Build the features of your patient that would justify this treatment
plan
Treatment plan recall:
1. Glycemia:
a) Discontinue gliclazide MR
b) Continue metformin
c) Add SGLT-2 inhibitor

DISCONTINUATION OF GLICLAZIDE

Gliclazide was likely discontinued in order to reduce the risk of hypoglycemia. There is a moderate risk
of hypoglycemia with sulfonylurea in general; when another antihyperglycemic agent is added, the risk
increases. When adding another agent, physicians need to consider whether sulfonylurea needs
adjusting or whether it should be stopped. Possible scenarios to account for the discontinuation of
gliclazide include the following:
•

The patient is at high risk of hypoglycemia or its consequences.

•

The patient’s A1c is already at target; discontinuation of gliclazide will allow for the addition of
a medication with outcome reduction.

•

The patient’s A1c is close to target; discontinuation of gliclazide will allow for the addition of a
medication with outcome reduction.

•

The patient is intolerant to gliclazide or does not want the associated weight gain.

ADDITION OF SGLT-2I

There are five possible reasons the SGLT-2 inhibitor could be prescribed. (The research supporting the
choice of SGLT-2 inhibitor in each of these cases is described in detail below.)
1. The patient has established atherosclerotic cardiovascular disease (ASCVD).
2. The patient has a history of heart failure (HF) or known heart failure with reduced ejection
fraction (HFrEF).
3. The patient has chronic kidney disease (CKD) with an elevated albumin-creatinine ratio (ACR)
that warrants treatment with SGLT-2 inhibitor.
4. The patient is at high CV risk, meaning that the patient is over the age of 60 and has two of the
following CV risk factors: smoking (tobacco use), hypertension [untreated blood pressure (BP)
≥140/95 mmHg or current antihypertensive therapy], dyslipidemia (untreated LDL-c >3.4
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mmol/L or HDL-c <1.0 mmol/L in men / <1.3 in women or triglyceride >2.3 mmol/L or current
lipid lowering therapy), and central obesity).
5. The patient requires A1c lowering with clinical benefits (BP reduction, weight loss, no
hypoglycemia).

1. PRIMARY AND SECONDARY CV PROTECTION WITH SGLT-2
INHIBITORS AND GLP-1 RECEPTOR AGONISTS
Optional slides, in case you need extra support, but try to focus on discussion instead of using
slides.
• 2020 update to the Diabetes Canada Clinical Practice Guidelines algorithm
• ADA/EASD algorithm
• ESC treatment algorithm + definitions of high and very high CV risk
• CCS Heart Failure guideline
• CVOT summary

GUIDELINES SUMMARY
DC 2020 Update to the 2018 Guideline: In the fall of 2020, Diabetes Canada updated its 2018 Clinical
Practice Guidelines on pharmacologic glycemic management of type 2 diabetes in adults. The update
states that physicians should consider adjusting or advancing treatment in patients already taking
metformin who have either ASCVD, a history of HF, CKD, or high CV risk. This is listed as a separate
clinical decision point from a scenario in which A1c is above target and glucose lowering is required.
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The Diabetes Canada 2020 update specifically recommends SGLT-2 inhibitors for patients with type
2 diabetes in the following situations:
•

For patients with ASCVD, to reduce the risk of:
o Major adverse cardiovascular events (MACE) (Grade A, Level 1A evidence for
empagliflozin; Grade B, Level 2 evidence for canagliflozin).


GLP-1 receptor agonists are also recommended to reduce the risk of MACE
(Grade A, Level 1A evidence for liraglutide and dulaglutide; Grade B, Level 2
evidence for subcutaneous semaglutide).

o Hospitalization for Heart Failure (HHF) (Grade B, Level 2 evidence for empagliflozin,
canagliflozin and dapagliflozin).
o Progression of nephropathy (Grade B, Level 2 evidence for empagliflozin,
canagliflozin and dapagliflozin)
•

For patients with a history of HF (reduced ejection fraction 40%), to reduce the risk of:
o HHF or CV death*,** (Grade A, Level 1A evidence for dapagliflozin; Grade A, Level 1
evidence for empagliflozin and canagliflozin).

•

For patients with CKD (provided eGFR is >30 mL/min/ 1.73m2), to reduce the risk of:
10

o Progression of nephropathy (Grade A, Level 1A evidence for canagliflozin; Grade A,
Level 1 evidence for empagliflozin and dapagliflozin).
o HHF (Grade A, Level 1 evidence for canagliflozin, dapagliflozin and empagliflozin).
o MACE (Grade B, Level 2 evidence for canagliflozin, Grade C, Level 3 evidence for
empagliflozin).

•

A GLP-1 receptor agonist can also be considered to reduce the risk of MACE
(Grade B, Level 2 evidence for liraglutide and semaglutide).

For patients aged >60 years with ≥2 CV risk factors***, to reduce the risk of:
o HHF* (Grade B, Level 2 evidence for dapagliflozin and canagliflozin).
o Progression of nephropathy* (Grade C, Level 3 evidence for canagliflozin and
dapagliflozin)

* Provided eGFR is >30 mL/min/ 1.73m2
** Thiazolidinediones and saxagliptin should be avoided due to their higher risk of HF (Grade A, Level 1A evidence).
*** CV risk factors include: smoking (tobacco use); hypertension (untreated BP ≥140/95 mmHg or current antihypertensive therapy); dyslipidemia
(untreated LDL-c >3.4 mmol/L or HDL-c <1.0 mmol/L in men / <1.3 in women or triglyceride >2.3 mmol/L or current lipid lowering therapy); and central
obesity.

CCS 2020 HF Guideline: The 2020 Canadian Cardiovascular Society (CCS) Heart Failure guideline
recommends the use of SGLT-2 inhibitors “such as empagliflozin, canagliflozin or dapagliflozin” in
patients with type 2 diabetes and ASCVD, to reduce the risk of HHF and death. It also recommends
SGLT-2 inhibitors “such as dapagliflozin” in patients with type 2 diabetes aged >50 years with
additional risk factors for ASCVD, to reduce the risk of HHF.[O’Meara p.166]
ADA/EASD 2019 Guideline: In the 2019 update to its 2018 consensus report the American Diabetes
Association and European Association for the Study of Diabetes (ADA/EASD) state that “in appropriate
high-risk individuals with established type 2 diabetes, the decision to treat with a GLP-1 receptor
agonist or SGLT-2 inhibitor to reduce MACE, HHF, CV death or CKD progression should be considered
independently of baseline HbA1c or individualised HbA1c target.”[Buse p.223]
It specifically recommends SGLT-2 inhibitors in the following situations:
•

For patients with or without established ASCVD, but with heart failure with reduced ejection
fraction (HFrEF) (EF <45%) or CKD [eGFR 30 to ≤60 ml/min/1.73 m2 or urinary albumin creatinine
ratio (UACR) >30 mg/g, particularly UACR >300 mg/g], the level of evidence for benefit is greatest
for SGLT-2 inhibitors.
o SGLT-2 inhibitors are recommended in patients with type 2 diabetes and HF,
particularly those with HFrEF, to reduce HHF, MACE and CV death.
o SGLT-2 inhibitors are recommended to prevent the progression of CKD, HHF, MACE
and CV death in patients with type 2 diabetes with CKD.

It specifically recommends GLP-1 receptor agonists in the following situations:
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•

For patients with type 2 diabetes and established ASCVD (such as those with prior myocardial
infarction, ischaemic stroke, unstable angina with ECG changes, myocardial ischaemia on imaging
or stress test, or revascularisation of coronary, carotid or peripheral arteries) where MACE is the
gravest threat, the level of evidence for MACE benefit is greatest for GLP-1 receptor agonists.

•

To reduce risk of MACE, GLP-1 receptor agonists can also be considered in patients with type 2
diabetes without established CVD with indicators of high risk, specifically, patients aged 55 years
or older with coronary, carotid or lower extremity artery stenosis >50%, left ventricular
hypertrophy, eGFR <60 ml/min/1.73 m2 or albuminuria.
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ESC 2019 Guideline: In its 2019 guidelines on the management of diabetes, pre-diabetes and CVD, the
European Society of Cardiology (ESC) recommends that a SGLT-2 inhibitor or GLP-1 receptor agonist
with proven CV benefit be prescribed not only in patients with ASCVD but also in patients with high or
very high CV risk. It further states that those agents should be used even in drug naïve patients,
meaning that they should be used first-line before metformin.[Cosentino 2020, p.285, 286]
Specific drug recommendations:
•

Three SGLT-2 inhibitors (empagliflozin, canagliflozin, dapagliflozin) and three GLP-1 receptor
agonists (liraglutide, semaglutide, dulaglutide) are recommended to reduce CV events in
patients with T2DM and CVD, or at high/very high CV risk.

•

Empagliflozin is also recommended to reduce the risk of death in patients with T2DM and
CVD.

•

Liraglutide is also recommended to reduce the risk of death in patients with T2DM and CVD,
or at high/very high CV risk.

High CV risk and very high CV risk in patients with T2DM are defined as follows:
•

High risk: Patients with diabetes duration ≥10 years without target organ damage plus any
other additional risk factor.

Very high risk: Patients with diabetes duration and established CVD or other target organ damage
(e.g., proteinuria, renal impairment defined as eGFR <30 mL/min/1.73 m2, left ventricular
hypertrophy, or retinopathy) or three or more major risk factors (e.g., age, hypertension,
dyslipidemia, smoking, obesity).
However, this definition of “high CV risk” has been criticized as being insufficiently specific and
encompassing a very large proportion of patients with type 2 diabetes whose absolute risk of MACE is
low. The recommendation to use SGLT-2 inhibitors or GLP-1 receptor agonists is those patients,
effectively widening that use of these newer classes of drugs substantially, has been questioned.[Sattar,

2020]
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CVOT SUMMARY
The cardiovascular outcome trials (CVOTs) that have shown significant cardioprotective benefit with
SGLT-2 inhibitors and GLP-1 receptor agonists are summarized in Tables 1 and 2.
The following SGLT-2 inhibitors have demonstrated cardioprotective effects in CVOTs:
•

Empagliflozin
•

In the EMPA-REG OUTCOME study, 7020 patients with type 2 diabetes at high CV risk were
randomized to 10 mg or 25 mg of empagliflozin or placebo once daily. There was a statistically
significant 14% reduction in the primary composite outcome (death from CV causes, nonfatal
MI, or nonfatal stroke), analyzed in the pooled empagliflozin groups vs. the placebo group
(10.5% vs. 12.1%; HR 0.86; 95% CI, 0.74 to 0.99; p=0.04 for superiority). The secondary
14

endpoints of CV death and all-cause mortality were also significantly reduced. The risk of CV
death was 38% lower (3.7% vs. 5.9%, p<0.001) and the risk of all-cause death was 32% lower
(5.7% vs. 8.3%, p<0.001).[Zinman 2015, p.2117/A, 2122]
•

In the EMPEROR-Reduced study, 3730 patients with heart failure (NYHA class II-IV) and an
ejection fraction of 40% or less were randomized to 10 mg of empagliflozin or placebo once
daily in addition to recommended therapy. Only 49.8% of patients had type 2 diabetes. There
was a statistically significant 25% reduction in the primary composite outcome (death from CV
causes or HHF) for the empagliflozin group vs. the placebo group (19.4% vs. 24.7%; HR 0.75;
95% CI, 0.65 to 0.86; p<0.001). This effect was consistent regardless of the presence or
absence of diabetes. The secondary endpoint of HHF was significantly reduced (HR 0.70; 95%
CI 0.58 to 0.85; p<0.001) and the secondary endpoint of annual rate of eGFR decline was
significantly lower with empagliflozin (-0.55 vs. -2.28 ml/min/1.73 m2; HR 1.73, 95% CI 1.10 to
2.37, no p-value reported). The rate of composite renal outcomes was lower with
empagliflozin (HR 0.50, 95% CI 0.32 to 0.77, no p-value reported). Composite renal outcomes
included chronic dialysis, renal transplantation, sustained reduction of ≥40% in eGFR,
sustained eGFR of <15 in patients whose eGFR was ≥30 ml/min/1.73 m2 at baseline, or
sustained eGFR of <10 in patients whose eGFR was <30 ml/min/1.73 m2 at baseline).[Packer 2020,
p.1/A, 2/B]

•

Canagliflozin
•

In the CANVAS program (which integrated data from two trials), 10,142 patients with type 2
diabetes and high CV risk were randomized to canagliflozin or placebo and were followed for a
mean of 188.2 weeks. There was a significant 14% reduction in the primary composite
outcome (death from CV causes, nonfatal MI, or nonfatal stroke) with canagliflozin vs. placebo
(occurring in 26.9 vs. 31.5 participants per 1000 patient-years; HR 0.86; 95% CI 0.75 to 0.97;
p=0.02 for superiority).[Neal 2017, p.644/A]

•

In the placebo-controlled renal outcome trial CREDENCE (discussed further in the renal
protection section), canagliflozin was evaluated as add-on therapy to prevent renal outcomes
in patients with T2DM and renal disease, only half of whom had established CVD. The primary
outcome (a composite of end stage kidney disease, doubling of serum creatinine, or death
from renal or CV cause) was met. Secondary CV endpoints were also met, including the
composite of non-fatal MI, non-fatal stroke or CV death, which was significantly reduced with
canagliflozin (hazard ratio 0.80; 95% CI 0.67 to 0.95; p=0.01).[Jardine 2017, p.463/A, Perkovic 2019, p.1./A,

Rosenstock 2019, pE1/A]

•

Dapagliflozin
•

In the DECLARE TIMI-58 study, 17,160 patients with diabetes and either multiple risk factors
for atherosclerotic disease (59%) or established atherosclerotic disease (41%) were
randomized to receive dapagliflozin or placebo and followed for a median of 4.2 years.
Dapagliflozin did not show superiority to placebo in the co-primary composite outcome (death
from CV causes, nonfatal MI, or nonfatal stroke), which occurred in 8.8% of patients treated
with dapagliflozin vs. 9.4% of patient treated with placebo (HR 0.93; 95% CI 0.84 to 1.03,
p=0.17). However, the other co-primary composite endpoint of hospitalization for heart
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failure or CV death was significantly reduced with dapagliflozin (HR 0.83, 95% CI 0.73 to
0.95).[Wiviott 2019, p.4/A/B, p.5-6/C]
In the DAPA-CKD trial (discussed further in the renal protection section), patients with CKD,
with or without type 2 diabetes, were randomized to receive dapagliflozin 10 mg once daily or
placebo in addition to standard care (which included the maximum tolerable dose of ACE
inhibitor or ARB). The trial was stopped early due to a clear benefit for dapagliflozin. The
primary outcome (a composite of ≥50% decline in eGFR, ESKD, or renal or CV death) was met,
with no difference found based on type 2 diabetes status at baseline, UACR at baseline (> or ≤
113 mg/mmol) or eGFR at baseline (< or ≥45 mL/min/1.73m2). The secondary composite renal
endpoint was also met (a composite of ≥50% decline in eGFR, ESKD, or renal death), and there
was a significantly reduction in all-cause mortality with dapagliflozin (hazard ratio 0.69; 95% CI
0.53 to 0.88; p=0.0035).[Heerspink NEJM 2020]

•

The following GLP-1 receptor agonists have demonstrated efficacy in the following CVOTs:
•

Liraglutide. In the LEADER study, 9,340 patients with type 2 diabetes at high CV risk were
randomized to liraglutide or placebo. After a median follow-up of 3.8 years, there was a statistically
significant 13% reduction in the primary composite outcome (death from CV causes, nonfatal MI or
nonfatal stroke) with liraglutide vs. placebo (13.0% vs. 14.9%; HR 0.87; 95% CI 0.78 to 0.97; p=0.01
for superiority). There was also a significantly lower rate of CV death and in death from any cause
with liraglutide vs. placebo.[Marso 2016, p.311/A]

•

Semaglutide


In the SUSTAIN-6 CV safety trial, 3,297 patients with type 2 diabetes who were on a
standard care regimen were randomized to receive once weekly injectable semaglutide (0.5
mg or 1.0 mg) or placebo for 104 weeks. At baseline, 83.0% of patients had established CVD,
CKD or both; more specifically, 58.8% had established CVD without CKD, 10.7% had CKD
without established CVD, and 13.4% had both CVD and CKD.[Marso SUSTAIN6 2016, p.1837/E]. There
was a significant 26% reduction in the primary composite outcome (death from CV causes,
nonfatal MI, or nonfatal stroke) with semaglutide vs. placebo (6.6% vs. 8.9%; HR 0.74; 95%
CI 0.58 to 0.95; p=0.02 for superiority). Semaglutide also significantly reduced the risk of
non-fatal stroke (1.6% vs. 2.7%, HR 0.61, 95% CI 0.38 to 0.99, p=0.04).[Marso SUSTAIN6 2016,

p.1834/A, p.1838/F]



The PIONEER-6 CV safety trial with oral semaglutide included 3,183 patients who were
either aged ≥50 years with established CVD or moderate CKD (84.7% of the total
population) or aged ≥60 years with CV risk factors only (15.3% of the total population). The
treatment time was event driven (time to occurrence of ≥122 first MACE events). As noted
above, oral semaglutide showed non-inferiority to placebo in the primary outcome (first
major CV event) but failed to show superiority. There were 61 MACE events for oral
semaglutide vs. 76 MACE events for placebo over a median follow-up of 15.9 months
(incidence rate of 2.9 vs. 3.7 events per 100 patient-years; HR 0.79, 95% CI 0.57-1.11;
p<0.001 for non-inferiority; p=0.17 for superiority). The rate of CV mortality was 0.9% with
oral semaglutide vs. 1.9% with placebo (HR 0.49, 95% CI 0.27-0.92) and the rate of all-cause
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mortality was 1.4% with oral semaglutide vs. 2.8% with placebo (HR 0.51, 95% CI 0.310.84)[Husain 2019] Of note, this is a CV safety trial and the large prospective CV outcome
superiority trial is underway.
•

Dulaglutide. In the REWIND trial, 9,901 patients aged ≥50 years with type 2 diabetes, hemoglobin
A1c ≤9.5, and either previous CV events or CV risk factors were randomized to weekly SC injections
of dulaglutide. After a median of 5.4 years of follow-up (51,820 patient-years), there was a
statistically significant 12% reduction in the relative risk of the primary endpoint of non-fatal MI,
non-fatal stroke, and CV (or unknown) death (rate of 12.0% vs. 13.4%; incidence rate of 2.4 vs. 2.7
per 100 person-years; HR 0.88, 95% CI 0.79-0.99; p=0.026). There was no significant reduction in
all-cause mortality. Significantly more participants assigned to dulaglutide reported a
gastrointestinal adverse event during follow-up (47.4% vs. 34.1% with placebo, p<0·0001)[Gerstein
2019].

•

Albiglutide. In the HARMONY OUTCOMES study, 9,463 patients with type 2 diabetes aged 40 years
and older were randomly assigned to receive a SC injection of albiglutide (30-50 mg, based on
glycaemic response and tolerability) or of a matched volume of placebo once a week, in addition to
their standard care. The primary composite outcome (first occurrence of CV death, MI, or stroke)
occurred in 7% of patients treated with albiglutide vs. 9% of patients treated with placebo
(incidence rate of 4.6 vs. 5.9 events per 100 person-years, HR 0.78, 95% CI 0.68-0.90, p=0.0006 for
superiority).[Hernandez 2018, p.1/A] Of note, albiglutide is not commercially available anywhere in the
world at the time of publication of this guide (June 2020).

DPP-4 inhibitors have failed to demonstrate CV risk protection in CVOTs.
• Saxagliptin (non-inferior to placebo). In the SAVOR-TIMI 53 study, saxagliptin showed noninferiority to placebo in the primary outcome but failed to show superiority.(Scirica 2013, p.1317/A)
• Sitagliptin (non-inferior to placebo). In the TECOS study, sitagliptin showed non-inferiority to
placebo in the primary outcome but failed to show superiority.(Green 2015, p.232/A)
•

Linagliptin (non-inferior to placebo, non-inferior to glimepiride).
•

In the CARMELINA study, 6,979 adults with type 2 diabetes, hemoglobin A1c of 6.5% to 10.0%,
high CV risk (history of vascular disease and urine-albumin creatinine ratio [UACR] >200 mg/g),
and high renal risk (reduced eGFR and micro- or macroalbuminuria) were randomized to
receive linagliptin, 5 mg once daily or placebo once daily added to usual care. Primary outcome
was time to first occurrence of the composite of CV death, nonfatal MI, or nonfatal stroke. The
median follow-up was 2.2 years. In that time, 12.4% of patients treated with linagliptin and
12.1% of patients treated with placebo experienced a primary outcome (absolute incidence
rate difference, 0.13 [95% CI, -0.63 to 0.90] per 100 person-years) (HR, 1.02; 95% CI, 0.89-1.17;
p<0.001 for noninferiority, p=0.75 for superiority).[Rosenstock 2018, p.E1/A, E5/B]

•

In the CAROLINA study, 6042 adults with type 2 diabetes, HbA1c of 6.5% to 8.5% and elevated
CV risk were randomized to receive 5 mg of linagliptin once daily or 1 to 4 mg of glimepiride
once daily in addition to usual care. The primary oucome was time to first occurrence of CV
death, non-fatal MI or non-fatal stroke. The median duration of follow-up was 6.3 years. In that
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time, 11.8% of patients treated with linagliptin and 12.0% of those treated with glimepiride
experienced a primary outcome (HR 0.98, 95.47% CI 0.84-1.14, p<0.001 for non-inferiority). This
met the study’s noninferiority criterion but not superiority (p=0.76).(Rosenstock 2019)

CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; ESRD, end-stage renal disease; Est, established;
hHF, hospitalization for heart failure; HF, heart failure; HR, hazard ratio; MAU, microalbuminuria; MI, myocardial infarction; NA, not applicable; NR, not reported;
NS, non-significant; RF, risk factor; RRT, renal replacement therapy; SrCr, serum creatinine; empa, empagliflozin; cana, canagliflozin; dapa, dapagliflozin; lira,
liraglutide; dula, dulaglutide; sema, semaglutide.
* Progression to microalbuminuria.
** Progression of albuminuria. This was defined as more than a 30% increase in albuminuria and a change from either normoalbuminuria to microalbuminuria or
macroalbuminuria, or from microalbuminuria to macroalbuminuria

† MI and stroke in the DECLARE-TIMI 58 study were not subdivided into fatal and nonfatal.

†† Included chronic kidney disease of stage 3 or higher.
‡ In EMPA-REG: Defined as doubling of serum creatinine level accompanied by eGFR of ≤45 ml/min/1.73 m2, RRT, or death from renal disease
‖ In CANVAS & DECLARE: Defined as ≥40% decrease in eGFR to <60 ml/min/1.73 m2, ESRD (RRT in CANVAS trial), or death from renal cause
¶ In REWIND: Defined as new macroalbuminuria, a sustained decline in eGFR of 30% or more from baseline, or chronic RRT

Table 1. Hazard Ratios (HR) from Recent CV Outcome Trials with Antihyperglycemic Agents in Patients
with Type 2 Diabetes (Separate Studies – Not Direct Comparisons).

1. Zinman B, et al. N Engl J Med 2015;373(22):2117-28. 2. Neal B, et al. N Engl J Med 2017; 377(7):644-57. 3. Wiviott SD, et al. N Engl J Med 2019;380(4):347-357. 4.
Marso SP, et al. N Engl J Med 2016; 375(4):311-22. 5. Gerstein HC, et al. Lancet 2019;394(10193):121-130. 6. Marso SP, et al. N Engl J Med 2016; 375(19):1834-44.
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Note: Dash marks indicate outcomes not reported in study
ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; CVD, cardiovascular disease; eGFR, estimated glomerular filtration rate; ESRD, end-stage
renal disease; Est, established; hHF, hospitalization for heart failure; HF, heart failure; HR, hazard ratio; MAU, microalbuminuria; MI, myocardial infarction; NA, not
applicable; NNT, number needed to treat; NR, not reported; NS, non-significant; RF, risk factor; RRT, renal replacement therapy; SrCr, serum creatinine; empa,
empagliflozin; cana, canagliflozin; dapa, dapagliflozin; lira, liraglutide; dula, dulaglutide; sema, semaglutide.
* Progression to microalbuminuria.
** Progression of albuminuria. This was defined as more than a 30% increase in albuminuria and a change from either normoalbuminuria to microalbuminuria or
macroalbuminuria, or from microalbuminuria to macroalbuminuria

† MI and stroke in the DECLARE-TIMI 58 study were not subdivided into fatal and nonfatal.

†† Included chronic kidney disease of stage 3 or higher.
‡ In EMPA-REG: Defined as doubling of serum creatinine level accompanied by eGFR of ≤45 ml/min/1.73 m2, RRT, or death from renal disease
‖ In CANVAS & DECLARE: Defined as ≥40% decrease in eGFR to <60 ml/min/1.73 m2, ESRD (RRT in CANVAS trial), or death from renal cause
¶ In REWIND: Defined as new macroalbuminuria, a sustained decline in eGFR of 30% or more from baseline, or chronic RRT

Table 2. Absolute Risk Reduction (ARR) and Number Needed to Treat (NNT) from Recent CV Outcome
Trials with Antihyperglycemic Agents in Patients with Type 2 Diabetes (Separate Studies – Not Direct
Comparisons).

1. Zinman B, et al. N Engl J Med 2015;373(22):2117-28. 2. Neal B, et al. N Engl J Med 2017; 377(7):644-57. 3. Wiviott SD, et al. N Engl J Med 2019;380(4):347-357. 4.
Marso SP, et al. N Engl J Med 2016; 375(4):311-22. 5. Gerstein HC, et al. Lancet 2019;394(10193):121-130. 6. Marso SP, et al. N Engl J Med 2016; 375(19):1834-44.

19

2. CV OUTCOME REDUCTION FOR PATIENTS WITH HF
Optional slides, in case you need extra support, but try to focus on discussion instead of using
slides.
• ADA/EASD algorithm
• CCS Heart Failure guidance
• CVOT summary
• DAPA-HF and EMPEROR-Reduced
As summarized in Tables 1 and 2, empagliflozin (in EMPA-REG OUTCOMES), canagliflozin (in CANVAS
and CREDENCE) and dapagliflozin (in DECLARE TIMI-58) have all been shown to significantly reduce the
secondary outcome of hospitalization for heart failure in patients with type 2 diabetes. The proportion
of patients with known heart failure at baseline included in those studies is relatively low. However,
the relative reduction in hospitalization for heart failure was seen in those with or without baseline
heart failure.
Two studies have considered outcome reduction with SGLT-2 inhibitor therapy in patients with heart
failure with or without diabetes: DAPA-HF with dapagliflozin and EMPEROR-Reduced with
empagliflozin (see Tables 3 and 4).
Dapagliflozin demonstrated outcome reduction in the DAPA-HF study, in which 4,744 patients with
heart failure (NYHA class II-IV) and a reduced ejection fraction (≤40%) were randomized to
dapagliflozin 10 mg/d or placebo. All patients were well treated: they were already receiving standard
heart-failure therapy, including an ACE inhibitor, an ARB or sacubitril-valsartan + a beta-blocker (unless
contraindicated). At baseline, 42% of the total population had diagnosed type 2 diabetes, and an
additional 3% received a new diagnosis at screening. Randomization was stratified on the basis of type
2 diabetes diagnosis. Median follow-up was only 18.2 months. Dapagliflozin was associated with a
significantly lower rate of the primary composite outcome of worsening heart failure (hospitalization
or an urgent visit resulting in intravenous therapy for heart failure) or death from CV causes (16.3% vs.
21.2% with placebo, HR 0.74; 95% CI 0.65 to 0.85, p<0.001). This benefit was observed in patients with
or without diabetes. Superiority was also seen in secondary endpoints. The composite of
hospitalization for heart failure and CV death was significantly reduced with dapagliflozin (16.1% vs.
20.9% with placebo, HR 0.75, 95% CI 0.65 to 0.85, p<0.001). Dapagliflozin was also associated with a
lower rate of first worsening heart failure event (10.0% vs. 13.7% with placebo, HR 0.70, 95% CI 0.59 to
0.83), a lower rate of hospitalization for heart failure (9.7% vs. 13.4% with placebo, HR 0.70, 95% CI
0.59 to 0.83), and a lower rate of CV death (9.6% vs. 11.5% with placebo, HR 0.82, 95% CI, 0.69 to
0.98).(McMurray 2019, p.9/A/B/C, p.10/D, p.6/E, p.11/F, p.5/G, p.4/H, p.2/I, p.1/J/K
Empagliflozin demonstrated outcome reduction in the EMPEROR-Reduced study, in which 3,730
patients with heart failure (NYHA class II-IV) and a reduced ejection fraction (≤40%) were randomized
to empagliflozin 10 mg/d or placebo once daily in addition to recommended therapy. All patients were
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already receiving appropriate treatments for HF, including diuretics, renin-angiotensin system
inhibitors and neprilysin, beta- blockers, mineralocorticoid receptor antagonists, and, when indicated,
cardiac devices. At baseline, 49.8% of the total population had diagnosed type 2 diabetes. Median
follow-up was only 16 months. There was a statistically significant 25% reduction in the primary
composite outcome (death from CV causes or HHF) for the empagliflozin group vs. the placebo group
(19.4% vs. 24.7%; HR 0.75; 95% CI, 0.65 to 0.86; p<0.001). This effect was consistent regardless of the
presence or absence of diabetes. The secondary endpoint of first and recurrent HHF was also
significantly reduced (HR 0.70; 95% CI 0.58 to 0.85; p<0.001).[Packer 2020, p.1/A, 2/B]
These studies highlight the important role of SGLT-2 inhibition in the treatment of HFrEF.

CI, confidence interval; CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; Est, established; hHF, hospitalization for heart
failure; HF, heart failure; HFrEF, heart failure with reduced ejection fraction of 40% or less; HR, hazard ratio; NR, not reported; NS, non-significant; T2DM, type 2
diabetes mellitus; dapa, dapagliflozin; empa, empagliflozin.
* In the DAPA-HF trial, the first component of the composite primary endpoint was a worsening of HF defined as an unplanned hospitalization or an urgent visit
resulting in intravenous therapy for HF. In the EMPEROR-Reduced study, the first component of the composite primary endpoint was hospitalization for HF.
** In the EMPEROR-Reduced trial, worsening renal function was defined as chronic dialysis or renal transplantation or a sustained reduction of ≥40% in eGFR or a
sustained eGFR of <15 ml/min/1.73 m2 in patients with a baseline eGFR of ≥30 ml per minute per 1.73 m2 or more or a sustained eGFR of <10 ml/min/1.73 m2 in those
with a baseline estimated GFR <30 ml/min/1.73 m2.

Table 3. Hazard Ratios from Recent CV Outcome Trials with SGLT-2 Inhibitors in Patients with HF with or
without Type 2 Diabetes
(Separate Studies – Not Direct Comparisons)
1. McMurray JJV, et al. N Engl J Med. 2019;381:1995-2008. 2. Packer M, et al. N Engl J Med. 2020 Aug 29. doi: 10.1056/NEJMoa2022190. Online ahead of print.
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ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; Est, established;
hHF, hospitalization for heart failure; HF, heart failure; HFrEF, heart failure with reduced ejection fraction of 40% or less; HR, hazard ratio; NA, not applicable; NNT,
number needed to treat; NR, not reported; NS, non-significant; T2DM, type 2 diabetes mellitus; dapa, dapagliflozin; empa, empagliflozin.
* In the DAPA-HF trial, the first component of the composite primary endpoint was a worsening of HF defined as an unplanned hospitalization or an urgent visit
resulting in intravenous therapy for HF. In the EMPEROR-Reduced study, the first component of the composite primary endpoint was hospitalization for HF.
** In the EMPEROR-Reduced trial, worsening renal function was defined as chronic dialysis or renal transplantation or a sustained reduction of ≥40% in eGFR or a
sustained eGFR of <15 ml/min/1.73 m2 in patients with a baseline eGFR of ≥30 ml per minute per 1.73 m2 or more or a sustained eGFR of <10 ml/min/1.73 m2 in those
with a baseline estimated GFR <30 ml/min/1.73 m2.

Table 4. Absolute Risk Reduction (ARR) and Number Needed to Treat (NNT) from Recent CV Outcome Trials
with SGLT-2 Inhibitors in Patients with HF with or without Type 2 Diabetes
(Separate Studies – Not Direct Comparisons)
1. McMurray JJV, et al. N Engl J Med. 2019;381:1995-2008. 2. Packer M, et al. N Engl J Med. 2020 Aug 29. doi: 10.1056/NEJMoa2022190. Online ahead of print.

Dapagliflozin is also being studied in patients with heart failure and preserved ejection fraction (i.e.,
left ejection fraction >40% and evidence of structural heart disease), with or without diabetes, in the
DELIVER study [NCT03619213]. The primary endpoint is a composite of worsening heart failure (i.e.,
hospitalization or equivalent event, such as an urgent heart failure visit) and CV death.
The EMPEROR-Preserved study [NCT03057951] is currently investigating the safety and efficacy of
empagliflozin in patients with heart failure with preserved ejection fraction.
In its 2020 update, Diabetes Canada states that SGLT-2 inhibitors are recommended in patients with
type 2 diabetes and a history of HF (reduced ejection fraction ≤40%) to reduce the risk of HHF or CV
death, provided that eGFR is >30 mL/min/1.73 m2. The update states that the level of evidence is
highest for dapagliflozin (Grade A, Level 1A), followed by empagliflozin and canagliflozin (Grade A,
Level 1). Importantly, in this group of patients thiazolidinediones and saxagliptin should be avoided due
to their higher risk of HF.
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The 2020 CCS Heart Failure guidelines recommend the use of SGLT-2 inhibitors “such as dapagliflozin”
in patients with type 2 diabetes and mild to moderate HF due to reduced LVEF (40%), to improve
symptoms and quality of life and to reduce the risk of hospitalization and CV mortality.[O’Meara p.166]

3. RENAL OUTCOME REDUCTION WITH SGLT-2 INHIBITORS
Optional slides, in case you need extra support, but try to focus on discussion instead of using
slides.
• ADA/EASD algorithm
• CVOT renal outcomes summary
• CREDENCE and DAPA-CKD trial results
In its 2020 update, Diabetes Canada states that SGLT-2 inhibitors are recommended in patients with
type 2 diabetes and CKD (with an eGFR >30 mL/min/1.73 m2) to reduce the risk of the following:
• Progression of nephropathy [highest grade of evidence for canagliflozin (Grade A, Level 1A),
followed by empagliflozin and dapagliflozin (Grade A, Level 1)]
• HHF (equally high levels of evidence for canagliflozin, empagliflozin and dapagliflozin: Grade A,
Level 1)
• MACE [highest grade of evidence for canagliflozin (Grade B, Level 2), followed by empagliflozin
(Grade C, Level 3)].
The update states that GLP-1 receptor agonists “may also be considered” to reduce the risk of MACE
(Grade B, Level 2 evidence for liraglutide and semaglutide).
These recommendations are based on evidence from randomized controlled trials that certain SGLT-2
inhibitors and, to a much lesser extent, GLP-1 receptor agonists can protect the kidneys. Details are
provided below and summarized in Tables 3 and 4.
The 2020 CCS Heart Failure guidelines recommend the use of SGLT-2 inhibitors “such as canagliflozin”
in patients with type 2 diabetes aged >30 years with macroalbumineric renal disease (i.e., ACR >20.0
mg/mmol), to reduce the risk of HF hospitalization and progression of renal disease.[O’Meara p.166]

SGLT-2 INHIBITORS:
•

Canagliflozin. There are only two renal outcome trials that have reported outcomes to date. The
first is CREDENCE with canagliflozin (see Tables 5 and 6). The CREDENCE study, which evaluated
canagliflozin vs. placebo as add-on therapy to prevent renal outcomes in patients with T2DM, CKD
(eGFR 30-90 ml/mg/ 1.73 m2 and ACR 33.9-565 mg/mmol),[Jardine 2017, p.463/A] and who were treated
with renin-angiotensin system blockade, was stopped early in June of 2018 due to achieving prespecified efficacy criteria. In all, 4,401 patients were studied, with a median follow-up of 2.62 years.
The average eGFR at baseline was 56.2 ml/mg/ 1.73 m2. The primary outcome was a composite of
end stage kidney disease, doubling of serum creatinine, or death from renal or CV cause. The
relative risk of the primary outcome was 30% lower in the canagliflozin group than in the placebo
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group, with event rates of 43.2 and 61.2 per 1000 patient-years, respectively (hazard ratio, 0.70;
95% CI, 0.59 to 0.82; p = 0.00001)[Perkovic 2019, p.1./A].
This builds on results from the CANVAS program, which integrated data from two trials in which
10,142 patients with type 2 diabetes and high CV risk were randomized to canagliflozin or placebo
and were followed for a mean of 188.2 weeks. The results showed a possible benefit with respect
to progression of albuminuria (HR 0.73, 95% CI, 0.67 to 0.79), and the composite outcome of a
sustained 40% reduction in eGFR, need for renal-replacement therapy, or death from renal causes
(HR 0.60, 95% CI, 0.47 to 0.77).[Neal 2017, p.644/A]
•

Dapagliflozin. The second renal outcome trial to have reported results is DAPA-CKD with
dapagliflozin, in which all patients had CKD but only 67.5% had T2DM at baseline (see Tables 5 and
6). The primary endpoint was a composite of sustained decline in eGFR ≥50%, ESKD, renal death or
CV death. Like CREDENCE, the trial was stopped early in March of 2020 due to achieving prespecified efficacy criteria.[Heerspink, ESC 2020] The group treated with dapagliflozin had a 39% reduction
in the primary outcome, which was a composite of ≥50% decline in eGFR, ESKD, or renal or CV
death (HR 0.61, 95% CI 0.51 to 0.72, p<0.001). No difference was found based on type 2 diabetes
status at baseline, UACR at baseline (> or ≤ 113 mg/mmol) or eGFR at baseline (< or ≥45
mL/min/1.73m2). There was a 44% reduction in the secondary composite renal endpoint (a
composite of ≥50% decline in eGFR, ESKD, or renal death; HR 0.56, 95% CI 0.45 to 0.68; p<0.001),
and there was a significant 31% reduction in all-cause mortality with dapagliflozin (hazard ratio
0.69; 95% CI 0.53 to 0.88; p=0.0035).[Heerspink, NEJM 2020]
This builds on results from the DECLARE trial in which patients with type 2 diabetes who had or
were at risk for ASCVD were randomized to receive either dapagliflozin or placebo. This was a CVOT
with prespecified renal secondary outcomes. A renal event (≥40% decrease in eGFR to <60
ml/min/1.73 m2, new end-stage renal disease, or death from renal or CV causes) occurred in 4.3%
in the dapagliflozin group and in 5.6% in the placebo group (hazard ratio, 0.76; 95% CI, 0.67 to
0.87). [Wiviott 2019]
Dapagliflozin was also studied in the DAPA-HF trial described earlier, which included 4,744 patients
with heart failure (NYHA class II-IV) and a reduced ejection fraction (≤40%), only 45% of whom had
type 2 diabetes. No between-group difference was seen on the secondary composite endpoint of
worsening renal function (a composite outcome of a reduction of 50% or more in the eGFR
sustained for at least 28 days, death from renal causes, or end-stage renal disease defined as an
eGFR of less than 15 ml/min/1.73 m2 that was sustained for at least 28 days, long-term dialysis
treatment (sustained for ≥28 days), or kidney transplantation): the event rates was 1.2% vs. 1.6%
with placebo (HR 0.71, 95% CI 0.44 to 1.16). There were significantly fewer serious renal adverse
events in the dapagliflozin group (1.6% vs. 2.7% with placebo, p=0.009). The short follow-up time
has been suggested as an explanation for the lack of renal benefit. [McMurray 2019, p.6/E, p.10/M]

•

Empagliflozin. A dedicated renal outcome trial is underway with empagliflozin (EMPA-KIDNEY).
Until those data are available, one can look at renal data from the CVOT. In the EMPA-REG
OUTCOME trial, patients with type 2 diabetes and an eGFR of at least 30 mg/mL/1.73 m2 were
randomized to empagliflozin 10 mg or 25 mg or placebo. This was a CVOT with prespecified renal
secondary outcomes. Patients in the empagliflozin group had a reduction in the risk of incident or
worsening nephropathy (12.7% vs. 18.8% with placebo, HR 0.61; 95% CI 0.53 to 0.70; p<0.001).
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Fewer patients in the empagliflozin group experienced a doubling of serum creatinine level (which
occurred in 1.5% of patients taking empagliflozin vs. 2.6% of patients taking placebo). Patients in
the empagliflozin group also had a lower risk of initiating renal-replacement therapy (0.3% of
empagliflozin patients vs. 0.6% of patients taking placebo).[Wanner 2016, p.323/A]

GLP-1 RECEPTOR AGONISTS:
•

Liraglutide. In the LEADER trial, 9,340 patients with type 2 diabetes and high CV risk were
randomized to liraglutide or placebo. The prespecified secondary renal outcome (a composite of
new-onset persistent macroalbuminuria, persistent doubling of the serum creatinine level, endstage renal disease, or death due to renal disease) occurred in fewer patients in the liraglutide
group (HR, 0.78; 95% CI, 0.67 to 0.92; p=0.003). The result was driven by fewer patients in the
liraglutide group developing new onset persistent macroalbuminuria (161 vs. 215; HR, 0.74; 95% CI,
0.60 to 0.91; p=0.004).[Mann 2017, p.839/A]

•

Semaglutide. In the SUSTAIN-6 trial, 3297 patients with type 2 diabetes who were on a standard
care regimen were randomized to receive once weekly semaglutide (0.5 mg or 1.0 mg) or placebo
for 104 weeks. At baseline, 83.0% of patients had established CVD, CKD or both. Rates of new or
worsening nephropathy* were significantly lower in the semaglutide group but rates of retinopathy
complications were significantly higher.[Marso SUSTAIN6 2016, p.1834/A, p.1840/B/C/D]

•

Dulaglutide. In the REWIND trial, 9901 patients aged ≥50 years with type 2 diabetes, hemoglobin
A1c ≤9.5, and either previous CV events or CV risk factors were randomized to weekly
subcutaneous injections of dulaglutide or placebo. At baseline, 31.5% of participants reported
previous CVD, 22.2% had a baseline eGFR <60 mL/min/1.73 m2, the median HbA1c was 7.2%, and
the median eGFR was 74.9 mL/min/1.73 m2. The trial met its primary endpoint (composite CV
outcomes). Composite renal outcomes was a prespecified secondary analysis (i.e., a composite of
new-onset microalbuminuria, eGFR decline ≥30%, or chronic renal replacement therapy). After a
median of 5.4 years of follow-up (51,820 patient-years), there was a statistically significant 15%
reduction in the relative risk of composite renal outcomes with dulaglutide (rate of 17.1% vs. 19.5%
with placebo; incidence rate of 3.5 vs. 4.1 per 100 person-years with placebo; HR 0.85, 95% CI 0.770.93; p=0.0004). This was driven by a significant reduction in new macroalbuminuria (HR 0.77, 95%
CI 0.68-0.87; p<0.0001). No statistically significant reductions were seen in the risk of a sustained
decline in eGFR of ≥30% (HR 0.89, 95% CI 0.78-1.01; p=0.066) and the risk of chronic renal
replacement therapy (HR 0.75, 95% CI 0.39-1.44; p=0·39)[Gerstein 2019].

* New or worsening nephropathy includes persistent macroalbuminuria, persistent doubling of the serum creatinine level and a creatinine clearance of
less than 45 ml/min/1.73 m2 (according to the Modification of Diet in Renal Disease criteria), or the need for continuous renal-replacement therapy.
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CI, confidence interval; CV, cardiovascular; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; ESKD, end-stage kidney disease; Est, established;
hHF, hospitalization for heart failure; HF, heart failure; HR, hazard ratio; MI, myocardial infarction; NA, not applicable; NR, not reported; NS, non-significant; SrCr, serum
creatinine; T2DM, type 2 diabetes mellitus; cana, canagliflozin; dapa, dapagliflozin.
* In the CREDENCE trial, the first component of the composite primary endpoint was a doubling of serum creatinine whereas in the DAPA-CKD trial it was a ≥50% decline in eGFR.

Table 5. Hazard Ratios from Primary Renal Outcome Trials with SGLT-2 Inhibitors in Patients with CKD with or
without Type 2 Diabetes
(Separate Studies – Not Direct Comparisons)

1. Perkovic V, et al. N Engl J Med 2019;380(24):2295-2306. 2 Heerspink HJL. Dapagliflozin in patients with chronic kidney disease (DAPA-CKD). Virtual presentation given at the 2020 European
Society of Cardiology Congress. 3. Heerspink HJL, et al. N Engl J Med 2020 Sept 24, online ahead of print.

ARR, absolute risk reduction; CI, confidence interval; CV, cardiovascular; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; ESKD, end-stage
kidney disease; Est, established; hHF, hospitalization for heart failure; HF, heart failure; HR, hazard ratio; MI, myocardial infarction; NA, not applicable; NNT, number
needed to treat; NR, not reported; NS, non-significant; SrCr, serum creatinine; T2DM, type 2 diabetes mellitus; cana, canagliflozin; dapa, dapagliflozin.

* In the CREDENCE trial, the first component of the composite primary endpoint was a doubling of serum creatinine whereas in the DAPA-CKD trial it was a ≥50% decline in eGFR.

Table 6. Absolute Risk Reduction (ARR) and Number Needed to Treat (NNT) from Primary Renal Outcome
Trials with SGLT-2 Inhibitors in Patients with CKD with or without Type 2 Diabetes
(Separate Studies – Not Direct Comparisons)

1. Perkovic V, et al. N Engl J Med 2019;380(24):2295-2306. 2 Heerspink HJL. Dapagliflozin in patients with chronic kidney disease (DAPA-CKD). Virtual presentation given at the 2020 European
Society of Cardiology Congress.
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4. GLYCEMIC AND METABOLIC BENEFITS OF SGLT-2 INHIBITORS
If a patient with T2DM requires additional A1c lowering, and weight loss is a priority, the 2020 update
from Diabetes Canada states that an SGLT-2 inhibitor or a GLP1 receptor agonist should be considered
as add-on medication to improve glycemic control with more weight loss than other agents.[DC 2020

update, pg589, Fig2A]
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Question #2: Consider the action taken for your patient’s
blood pressure, cholesterol, and vascular protection. Build
the features of your patient that would justify this treatment
plan.
Treatment plan recall:
2. Blood pressure: No changes made
3. Cholesterol: Add ezetimibe 10 mg a day
4. Vascular protection: See above
Optional slides, in case you need extra support, but try to focus on discussion instead of
using slides.
• Diabetes Canada ABCDES checklist
• Diabetes Canada recommendations on who should receive statins
(on the resource page)
• Diabetes Canada recommendations on who should receive ACEi/ARBs
(on the resource page)

BLOOD PRESSURE

The patient’s BP is at target. Given that there are no changes to her blood pressure treatment, we
know that our patient is currently at target, meaning that their BP is <130/80 mmHg.
There are two scenarios that could explain this:
1. The patient has hypertension, which is being adequately controlled. If so, the patient is likely
taking an ACE inhibitor or ARB. This is the recommended antihypertensive approach for all
patients with T2DM and hypertension who also have CVD or renal disease (including
albuminuria).
2. There is no need for treatment. In other words, the patient does not have hypertension and
does not qualify for vascular or renal protection.

LIPIDS

There are three possible scenarios to explain the addition of ezetimibe:
1. The patient is above LDL-c target and is intolerant (or contraindicated) to statin therapy. Goalinhibiting statin intolerance is documented by challenge/dechallenge/rechallenge, when
appropriate, using at least two statins, including atorvastatin and rosuvastatin. Failure of
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challenge is defined as severe symptoms associated with either objective muscle weakness
and/or elevated CK (>5 times ULN) or significant ALT elevation (>3 times ULN).[Mancini 2016, p.S37]
2. The patient is above LDL-c target and is already taking a statin (whether for LDL-c lower or for
CV risk reduction). The Diabetes Canada 2018 guidelines state that if an individual is not at LDLC goal despite statin therapy (i.e., if their LDL-C is higher than 2.0 mmol/L), ezetimibe should
generally be considered as a second-line combination, followed by a PCSK9 inhibitor in thirdline.
3. The patient is already taking a statin and is at LDL-c target but is at particularly high risk of
major adverse cardiac events. The Diabetes Canada 2018 Clinical Practice Guidelines for the
Prevention and Management of Diabetes in Canada recommends the use of a statin in patients
with diabetes regardless of baseline LDL-c for CV risk reduction in several circumstances (see
below).[Diabetes Canada 2018 Guidelines, p.S166/L] The Diabetes Canada 2018 guidelines further state that
ezetimibe or evolocumab may be considered to further reduce the risk of MACE in people with
diabetes and concomitant clinical CVD.[Diabetes Canada 2018 Guidelines, p.S166] The CV risk reduction data
for alirocumab became available after the publication of the Diabetes Canada 2018 guidelines.
The data from ODYSSEY OUTCOME also support the use of alirocumab for risk reduction.[Schwartz
2018]

VASCULAR PROTECTION

The Diabetes Canada vascular protection checklist has the acronym ABCDES with the “D” standing for
“Drugs that protect the heart”. The following medications should be prescribed in the following
circumstances:
•

Statins: The Diabetes Canada 2018 Clinical Practice Guidelines for the Prevention and Management
of Diabetes in Canada recommends the use of a statin in patients with diabetes regardless of
baseline LDL-C in the following circumstances:[Diabetes Canada 2018 Guidelines, p.S166/L]
• If the patient has clinical CVD*
• If the patient has microvascular disease**
• If the patient is ≥40 years of age
• If the patient is ≥30 years of age and has had diabetes for more than 15 years
• If statin therapy is warranted based on the Canadian Cardiovascular Society Lipid
Guidelines
Statins are recommended in patients with diabetes aged 40 and over because of the results of the
CARDS trial (Collaborative Atorvastatin Diabetes Study). In this landmark prospective, multicentre
study, 2838 patients aged 40-75 with type 2 diabetes without high LDL-C were randomized to
placebo or atorvastatin 10 mg daily. The trial was terminated two years earlier than expected
because the prespecified early stopping rule for efficacy had been met, resulting in a median
duration of 3.9 years of follow-up. The risk of MACE was reduced by 37% with atorvastatin (1.54
vs. 2.46 events per 100 person-years, 95% CI -52 to -17, p=0.001).[Colhoun 2004, p.685/A]
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•

ACE inhibitors or ARBs: The Diabetes Canada 2018 Clinical Practice Guidelines for the Prevention
and Management of Diabetes in Canada recommends the use of an ACE inhibitor or ARB in patients
with diabetes regardless of baseline blood pressure if they meet the criteria listed below. The ACE
inhibitor or ARB should be prescribed at a dose that has demonstrated vascular protection (e.g.,
perindopril 8 mg once daily, ramipril 10 mg once daily, telmisartan 80 mg once daily).[Diabetes Canada
2018 Guidelines, p.S167/M]

•
•
•

If the patient has CVD*
If the patient has microvascular disease**
If the patient is ≥55 years of age with additional CV risk factors or end organ damage
(albuminuria, retinopathy, left ventricular hypertrophy)

These recommendations have been developed on the basis of the HOPE,[HOPE 2000, p.253/C, p.254/B, p.256/A]
EUROPA[Fox 2003] and ONTARGET[ONTARGET 2008, p.1547/A] studies.
* CVD defined as cardiac ischemia (silent or overt), peripheral artery disease, or cerebrovascular/carotid disease.
** Microvascular disease defined as retinopathy, kidney disease (albumin-creatinine ratio, or ACR, of 2.0 or more), or neuropathy

•

Acetysalicylic acid (ASA): The Diabetes Canada 2018 Clinical Practice Guidelines for the Prevention
and Management of Diabetes in Canada recommends the use of ASA for secondary prevention in
patients with CVD*. In patients who are intolerant to ASA, clopidogrel may be considered.[Diabetes
Canada 2018 Guidelines, p.S167/N]

ASA is not recommended for the primary prevention of CVD. The 2020 Canadian Stroke Best Practice
Recommendations state that the harms of daily ASA use “could potentially outweigh the benefits”
when it comes to primary prevention in individuals without a history of symptomatic CVD, stroke or
peripheral artery disease.[Wein 2020]
What information does this give us about the patient?
Nothing more than we already gathered. The note “see above” could apply to the addition of an SGLT2 inhibitor, the addition of ezetimibe, or both. If the patient has CVD, she/he should already be on ASA
or clopidogrel for vascular protection.
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Question #3: Consider the actions with respect to exercise/eating
and screening. Build the features of your patient that would justify
this treatment plan.
Treatment plan recall:
5.
6.
7.
8.
9.

Exercise/eating: Referred to diabetes management centre
Screening: Referred to optometry and chiropody + other screening tests
Smoking cessation: No action required
Self-management: Referred to diabetes education
Stress management: Discussed with patient

Optional slides, in case you need extra support, but try to focus on discussion instead of using
slides.
• Diabetes Canada checklist slide for Nutrition (on the resource page)
• Diabetes Canada checklist slide for physical activity (on the resource page)
• Diabetes Canada checklist slide for Retinopathy (on the resource page)
• Diabetes Canada checklist slide for Foot Care (on the resource page)
Patient Resources:
• Canadian Physical Activity Guidelines for Adults 18-64 years
• Canadian Physical Activity Guidelines for Adults 65 years and older
• Canada’s Food Guide Healthy Eating Recommendations
• Canada’s Food Guide Snapshot (available in 31 languages)
Self-management education is a process by which patients learn the skills they need to effectively
manage their diabetes. The skills they learn include problem solving, goal setting, and self-monitoring
of health parameters. These skills are brought to bear on their lifestyle choices including diet and
exercise, and their adherence to treatment.
We can expect the diabetes management centre to offer self-management education and selfmanagement support that reflects person-centred goals and needs.
We can also expect the diabetes management centre to offer this patient information and support in
developing a sustainable approach to healthy exercise and eating, which are cornerstones of diabetes
management. It is not clear from the note if weight loss is required but if so, we know that glycemic
control and CV risk factors are substantially improved by sustained weight loss of 5-10% of initial body
weight.[DC guidelines p.124-125]
The target for exercise, as described in the Diabetes Canada 2018 guidelines, is a minimum of 150
minutes of moderate to vigorous aerobic activity every week, and resistance exercises 2-3 times a
week.[DC quick reference p.10] The Canadian Physical Activity Guidelines further state that exercise should be
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done in bouts of 10 minutes or more. They define moderate-intensity physical activities as those that
cause adults to sweat a little and breathe harder (e.g., brisk walking, bike riding) and vigorous-intensity
physical activities as those that cause adults to sweat and be “out of breath” (e.g., jogging, crosscountry skiing, swimming).[CSEP 2011]
The Diabetes Canada 2018 guidelines recommends that all patients with diabetes receive nutrition
counselling by a registered dietitian to lower A1c levels. We know that it is possible to reduce A1c by
1.0 to 2.0% through nutrition therapy, and that healthy eating can improve clinical and metabolic
outcomes. The target for eating is to follow a healthy dietary pattern. This patient may require help in
reducing caloric intake to achieve and/or maintain a healthier body weight, and/or this patient may
require help in replacing high-glycemic-index carbohydrates with low-glycemic-index carbohydrates.
The Canada Food Guide has the following recommendations about the foods we choose to eat and the
way in which we eat:
Healthy Food Choices:

Healthy Eating Habits:

•

Eat plenty of vegetables and fruits (i.e., half the plate)

•

Use food labels

•

Choose whole grain foods

•

•

Choose protein foods that come from plants more often

•

Choose foods with healthy fats instead of saturated fats

Eat mindfully—take time to eat
and notice when you are hungry
and when you are full

•

Make water your drink of choice

•

Cook more often

•

Limit highly processed foods

•

Enjoy your food

•

Eat meals with others

SCREENING

We can assume three things about screening for this patient:
1. The patient has a reason for referral to chiropody. The Diabetes Canada guidelines
recommends foot exams be performed at least annually to identify people with diabetes at risk
for ulcers and lower-extremity amputation. In high-risk people, examinations should be
performed at more frequent intervals. Given that this patient is being referred to chiropody,
foot complications are suspected.
2. It has been 1 or 2 years since the patient’s last eye exam. The Diabetes Canada guidelines
recommend annual screening for retinopathy every 1-2 years in patients with type 2 diabetes. If
screening is being ordered, this means that 1-2 years have passed since the patient’s last
exams.
3. Other recommended tests have already been performed for this patient, given that they are
not being ordered now:
o This patient has already undergone ACR testing. The Diabetes Canada guidelines also
recommend annual screening for kidney disease. If that has not been ordered here, we
can assume that it has been done in the previous year.
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o If this patient does not have clinical cardiovascular disease, either cardiac screening
has already been done or the patient is not considered to be at risk. The 2018 Diabetes
Canada guidelines state that a resting ECG should be performed, and repeated every 3
to 5 years, in individuals with diabetes who meet any of the following criteria:
i.
ii.
iii.
iv.

Age >40 years
Duration of diabetes >15 years and age >30 years
End organ damage (microvascular, cardiovascular)
≥1 cardiovascular disease risk factor(s) (current smoking, hypertension, family
history of premature cardiovascular disease in first degree relative [men <55
years, women <65 years], chronic kidney disease, obesity [BMI >30 kg/m2],
erectile dysfunction)
v. Age >40 years and planning to undertake very vigorous or prolonged exercise,
such as competitive running, long-distance running, or high-intensity interval
training.
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