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Background and Purpose

Diabetes Canada prepares clinical practice guidelines to provide
a synthesis of the best evidence to help clinicians in their daily
practice. Evidence-based medicine seeks to integrate the best evi-
dence with clinical expertise and the values of people living with
diabetes. It is a challenging process to balance the goals of
providing guidelines based on high-quality evidence with
addressing the needs of clinicians who commonly face clinical
scenarios for which there is no robust evidence.

A major challenge that all clinicians face is how to apply evi-
dence to individuals who do not resemble clinical trial participants.
Extrapolation may be required by practitioners in certain scenarios,
and we have provided some commentary around this. Disagree-
ments of approach may be less about the evidence itself and more
about the priorities and values of the persons interpreting or
applying the evidence. Individual treatment decisions should
always be based on the principles of shared decision-making.

This document seeks to help address this gap by providing
some clinical perspective (in a question-and-answer format) that
will help support health-care practitioners apply the updated
recommendations with greater confidence and/or the rationale behind
them. We also encourage the use of Diabetes Canada’s educational
tools available online through their website (guidelines.diabetes.ca).

Initiating Pharmacotherapy
1. Should pharmacotherapy always be started at diagnosis?

a. Itis acceptable to defer pharmacotherapy until after a trial of
healthy behaviour interventions. Metformin should be started

if the glycated hemoglobin (A1C) target is not achieved by 3
months. This approach aligns with the United Kingdom Pro-
spective Diabetes Study (UKPDS), where participants were
randomized to start therapy if they did not reach glycemic
targets after a trial of lifestyle interventions [1].

b. Remission of type 2 diabetes may be possible in certain
individuals, with healthy behaviour interventions or bar-
iatric surgery resulting in weight loss, and is a worthwhile
goal to discuss with those individuals in whom it is safe and
feasible to do so [2—11].

2. Why is metformin still reccommended as first-line pharma-
cologic therapy?

a. Metformin is inexpensive, has few side effects, provides
effective durable glycemic control, and has decades of
robust clinical experience associated with it.

b. Metformin was assessed in the UKPDS and demonstrated
cardiovascular (CV) benefit in individuals living with
overweight and newly diagnosed type 2 diabetes.

c. Almost all the participants in outcome trials demonstrating
CV benefits for specific drugs/classes were taking metfor-
min as background medication.

3. Can I start a drug with cardiorenal benefits at diagnosis of
type 2 diabetes instead of starting metformin?

a. Trial data supports the use of antihyperglycemic agents
(AHAs) that have cardiorenal benefits as add-on therapy to
metformin. Almost all individuals that were enrolled in
trials demonstrating cardiorenal benefits were on other
AHAs at baseline. For example, in the EMPA-REG trial, 98%
of individuals were receiving other AHAs at baseline, with
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74% receiving metformin therapy prior to the addition of
empagliflozin [12].

Additionally, there are other considerations that still sup-
port metformin as first-line therapy, such as its potent and
durable A1C-lowering ability, well-known side-effect pro-
file, and low cost.

The exceptions to the use of metformin first line would be if
metformin is contraindicated or not tolerated.

4. What if metformin is not tolerated?

d.

Gastrointestinal (GI) side effects may occur with metfor-
min. Strategies to mitigate these side effects may include
taking metformin with a meal, starting at a lower dose (e.g.
250 mg once daily), uptitrating to the desired strength
slowly (e.g. by 250 mg or 500 mg at weekly intervals),
keeping the dose below 1,500 mg per day (divided into 2 to
3 doses per day), and/or continuing at a dose tolerated
before dose escalation. In general, there is less clinical
benefit in escalating doses beyond 2 g/day and GI side
effects may be more pronounced.

Individuals with adverse effects even at low doses of
immediate-release metformin may better tolerate
extended-release versions taken with an evening meal.
Metformin-related adverse effects may also improve over
time, so an adequate trial duration could also be
considered.

If metformin is not tolerated, despite trying the above
recommendations, metformin may be replaced with an
agent that is matched to the individual’s preferences or
goals (see Question 9).

5. CanlI start a drug with cardiorenal benefit at diagnosis of type
2 diabetes if an individual already has high CV risk, heart
failure (HF), or chronic kidney disease (CKD)?

d.

There have been no CV or renal outcome trials performed
specifically in this setting, but this seems to be a reasonable
choice, in addition to metformin, as the benefit of effect
seen in the CV outcome trials has not been found to vary
with the duration of diabetes.

Adjusting or Advancing Intensification

6. Do I always need to add an extra medication or can I switch
the last medication because it was ineffective in managing
glucose (if that was the goal)?

d.

b.

Individual responses to different therapies will vary. This
seems to be particularly true for some agents (e.g.
glucagon-like peptide-1 receptor agonists [GLP1-RAs],
thiazolidinediones [TZDs]).
If a drug has not been desirably effective, it is reasonable to
switch to a different agent.

7. Can individuals with high CV risk, HF, or CKD be prescribed
antihyperglycemic agents with demonstrated cardiorenal
benefits even if A1C is at target?

d.

b.

Cardiorenal benefits have been seen in people without
diabetes and glycemia should not be the only reason to
consider an agent with cardiorenal benefit.

i. In people with HF, a sodium-glucose cotransporter-2
(SGLT2) inhibitor was found to reduce risk of hospi-
talization for HF and CV death [13].

ii. In people with high CV risk, both GLP1-RAs and SGLT2
inhibitors were found to reduce risk of major adverse
CV events (MACE) [14].

The cardiorenal benefits for people with CKD do not appear
to depend solely on substantial glycemic improvements.

For example, in the Canagliflozin and Renal Events in Dia-

betes with Established Nephropathy Clinical Evaluation

(CREDENCE) trial, the A1C of individuals in the intervention
group at the end of the study was only 0.11% lower than in
individuals in the control group [15].

8. Is there any role for AHAs that do not have proven CV or renal
benefits?

d.

b.

Yes, there is a role. All AHAs have clinical trial evidence
showing effectiveness for reducing blood glucose levels.
Multiple AHAs may be required to meet and maintain
optimal glycemic control.

Contraindications, costs, coverage, and other factors should
be considered when selecting therapies for individuals
(refer to Question 9).

Most participants in trials demonstrating cardiorenal
benefits for specific drugs/classes were taking other AHAs,
including metformin, sulfonylureas (SUs), dipeptidyl
peptidase 4 inhibitors (DPP4is), and/or insulin.

Factors to Consider When Selecting AHAs

9. What other factors should be considered when choosing
AHAs for an individual with type 2 diabetes?

-0 N T

The individual’s preference/goals

Access, cost, and coverage

Frailty and goals of care, including life expectancy
Side-effect profile and medication intolerance
Polypharmacy

Degree of hyperglycemia (A1C, relative contributions of
fasting versus postprandial hyperglycemia)

Symptoms of polyuria and polydipsia or weight loss that
may indicate a need for insulin

Renal function (glycemic efficacy of SGLT2 inhibitors is
reduced with lower glomerular filtration rate; dose
adjustments may be required for some medications, espe-
cially metformin or SUs)

Eating patterns

Need for glucose monitoring

Dexterity for treatments taken by injection

Planning or potential for pregnancy

Breastfeeding

Relative contributions of insulin deficiency versus resis-
tance (assessment based on clinical parameters, including
duration of diabetes, degree of fasting hyperglycemia,
weight, body mass index, waist circumference, and dysli-
pidemia (low high-density lipoprotein, high triglycerides)

10. What is the role of SUs?

d.

SUs have a role in glycemic management. As a class, SUs
have potent A1C-lowering abilities but are also associated
with weight gain and hypoglycemia. They have the
advantage of being inexpensive medications and have a
long history of use.

Glyburide is sometimes used as an off-label treatment
option in some women who are pregnant (refer to Diabetes
and Pregnancy chapter [16]).

11. What is the role of oral semaglutide?

d.

C.

Oral semaglutide has a role in glycemic management and
has the same mechanism of action as the subcutaneous
formulation of semaglutide.

In trials, oral semaglutide has been found to effectively
lower glucose levels and cause weight loss with a low risk
of hypoglycemia [17]. It has strict administration rules, but
could play a role in those who are reluctant to use or are
intolerant to an injectable medication.

The major difference from subcutaneous semaglutide is
that oral semaglutide does not have a CV risk-lowering
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benefit yet, and weight- and Al1C-lowering effects are
smaller than the subcutaneous formulation.

12. What is the role of TZDs?

d.

b.

TZDs have a role in glycemic management. They lower A1C
with minimal hypoglycemia.

TZDs have known potential adverse effects of an increased
risk of HF, weight gain, fluid retention, and bone fractures.
Pioglitazone is not recommended with a history of bladder
cancer.

Pioglitazone has been associated with potential CV- [18,19]
and metabolic dysfunction—associated steatotic liver dis-
ease (MASLD) benefits [20].

13. How does tirzepatide compare to the GLP1-RAs?

d.

Tirzepatide is a newer incretin-based therapy belonging to
the class of gastric inhibitory polypeptide (GIP) and
glucagon-like peptide-1 (GLP1) receptor dual agonists. A
head-to-head study comparing tirzepatide to subcutane-
ous semaglutide showed greater A1C and weight reduction
with tirzepatide [21].

There are not yet any data showing benefit on CV outcomes
with tirzepatide.

Insulin Therapy

14. When should initiation of insulin be considered?

d.

b.

d.
e.

f.

Symptomatic hyperglycemia and/or metabolic decompen-
sation (e.g. unintentional weight loss)

Relative insulin deficiency with severely elevated A1C and
fasting glucose, even without symptomatic hyperglycemia
and/or metabolic decompensation

Unclear diagnosis (i.e. when type 1 diabetes or latent auto-
immune diabetes in adults [LADA] are being considered)
Conception planning or during pregnancy

When glycemic metrics are above target despite use of
non-insulin AHAs

Contraindications to other AHAs

15. What are insulin biosimilars?

d.

C.

d.

Biosimilars include preparations approved by Health Can-
ada based on clinical trials that show similar glucose-
lowering effects as the originator (brand-name) product
[22]. However, biosimilars are less expensive than the
comparable originator product.

No special considerations are required when starting bio-
similars in an individual.

When individuals switch between insulin preparations
(from, to, or between insulin biosimilars), increased
glucose monitoring is recommended in case dose adjust-
ments are required.

Some payors reimburse only biosimilars as a means of
controlling costs.

16. What is the role of NPH insulin?

a.

NPH can be used as basal insulin either once at bedtime or
twice daily. NPH has a higher risk for hypoglycemia
(especially nocturnal) than basal insulin analogues.

NPH is less expensive than longer-acting insulin analogues.
NPH is not peak less and has a relatively shorter duration
compared with other basal insulin and, thus, it can be
useful for the management of steroid-induced hypergly-
cemia due to prednisone with both being administered in
the morning.

d. NPH may also be considered during pregnancy planning,

for gestational diabetes, or preference of an individual with
lived experience.

. A major challenge is the substantial day-to-day variability

in its glucose-lowering effect within individuals, resulting
in unpredictable glucose levels [23].

17. What is the role of pre-mixed insulins?
a. Pre-mixed insulin products have a fixed ratio of fast-acting

and intermediate-acting basal insulins combined in one
insulin pen or vial (for example, 30% regular insulin with
70% insulin isophane).

. They can be taken once or twice daily (breakfast and din-

ner) as an alternative to multiple daily insulin injections
when fewer injections are preferred, and tight glycemic
management is not required.

Since the percentages are pre-determined, dose titrations
are less flexible than if the insulin products were admin-
istered separately, so there is a concern of hyperglycemia
and hypoglycemia.

18. Where do once-weekly insulins fit in the management of
type 2 diabetes?
a. No recommendation regarding the use of once-weekly

insulin (e.g. icodec) is made in the updated 2024 Pharma-
cologic Glycemic Management of Type 2 Diabetes in Adults
guidelines because its approval for use in Canada came
after the critical appraisal and grading of evidence had been
completed.

Icodec is a very long-acting basal insulin analogue that is
licensed to be dosed once per week.

Phase 3 clinical trials suggest that the safety and efficacy
of icodec is similar to insulin glargine and insulin
degludec [24].

Clinical Status Considerations

19. What if an individual living with type 2 diabetes has recently
had a heart attack, stroke/transient ischemic attack, devel-
oped HF, or been diagnosed with CKD?

a. This change in clinical status should prompt consideration

of a drug with demonstrated cardiorenal benefit—either by
addition, if A1C is not at target, or substitution, if A1C is at
target.

20. Which individuals with HF should be treated with SGLT2
inhibitors?
a. Clinical trials now show that certain SGLT2 inhibitors can

reduce the risk of CV events in individuals with symp-
tomatic HF (New York Heart Association [NYHA] class II, III,
and IV and HFrEF) and individuals with HF characterized by
reduced (HFrEF) or preserved (HFpEF) ejection fraction
[25,26].

Caution regarding renal function, hemodynamic function,
and tolerability is warranted when initiating or continuing
an SGLT2 inhibitor, particularly since many individuals
with HF may be taking other drugs affecting renal and
cardiac function.

21. Do I need to use drugs with proven cardiorenal benefits in all
individuals, including the elderly?
a. This may not be appropriate in persons with limited life

expectancy or where these drugs are not tolerated or are
contraindicated. For example, the risk of hypotension with
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SGLT2 inhibitors should be considered and may require
adjustment of antihypertensive therapy.

b. There are other factors that should be considered when
considering therapeutic choices (refer to Question 9).

Primary Prevention of CV Disease in People Without Prior CV
Disease

22. Can we assume that drugs with cardiorenal benefits will
have benefits for people with no history of CV/renal disease
or any CV risk factors?

a. Some drugs that are important for secondary prevention in
people with diabetes are not recommended for primary
prevention (e.g. acetylsalicylic acid [ASA]), so caution needs
to be followed when extrapolating results.

b. Among people living with type 2 diabetes but who are not
at high risk for CV disease (i.e. without any CV risk factors
or established atherosclerotic CV disease [ASCVD]), no
single trial to date has been adequately powered to assess
the primary prevention of MACE. In the absence of multiple
CV risk factors, there is currently no robust evidence for the
use of any AHAs for the primary prevention of MACE.

23. What approach can we take in people with only CV risk
factors?

a. GLP1-RAs or SGTL2 inhibitors may be used by people with
diabetes, with only CV risk factors, both for glycemic
management and for primary prevention of MACE. How-
ever, the clinical trials that included this population were
heterogenous. These trials were generally underpowered
to examine the primary prevention population specifically,
but subgroup analyses suggested benefits on CV outcomes,
albeit with a smaller effect size compared to secondary
prevention. Given the smaller magnitude of effect and the
heterogeneity between trials, meta-analyses of these data
found that the evidence of benefit of these agents for pri-
mary prevention was less certain than it was for secondary
prevention.

Selecting Agents With Cardiorenal Benefits

24. Are some SGLT2 inhibitors or GLP1-RAs more effective than
others?

a. In the absence of head-to-head trials, it is not possible to
determine whether different agents within a class are more
or less effective.

b. Some agents in these classes, although safe and effective to
improve glycemia, do not have cardiorenal benefits
(i.e. lixisenatide).

25. How do I choose between SGLT2 inhibitors or GLP1-RAs for
an individual who has a combination of high CV risk/HF/CKD
or can I use both?

a. No clinical trials have assessed the combination of these
2 classes for cardiorenal protection, so it is not known if
using an agent from each class will have additional
cardiorenal benefit. In combination, they will be effective
for glucose lowering and likely have a favourable profile
(low risk for hypogylcemia and no weight gain), so using
both may be logical for individuals not at glycemic
targets.

b. High CV risk or CKD: Either SGLT2 inhibitors or GLP1-RAs
are expected to reduce risk of CV events. Reduced risk of
renal outcomes has been demonstrated with SGLT2

inhibitors and is suggested by a recent clinical trial of
injectable semaglutide (FLOW trial), which will be formally
evaluated in an update of our CKD chapter in the guidelines
[27]. Factors listed in Question 9 will help with individu-
alized choices.

HF: SGLT2 inhibitor therapy is preferred over GLP1-RAs in
people with HF (either HFrEF or HFpEF) because clinical
trials show CV benefits (predominantly reduced hospitali-
zation for HF).

26. Can I use both a GLP1-RA and SGLT2 inhibitor and get
additional benefits?

d.

C.

No clinical trials have assessed the combination of these 2
classes for cardiorenal protection, so it is not known if using
an agent from each class will have additional cardiorenal
benefit.

Using both for optimal glycemic management when
needed is reasonable and there is no mechanistic reason
they cannot be used in combination.

As for all prescribing decisions, the clinical characteristics of
the individual, comorbidities, and the safety and side-effect
profile of the agent(s) should be considered, along with the
individual’s preferences and values (refer to Question 9).

Dose Titration and Use of Combination Products (Including
Insulin)

27. Is there an advantage to increasing the dose of an SGLT2
inhibitor?

d.

b.

The dose-response curve for an SGLT2 inhibitor is rather
flat—such that going to the higher dose generally has only a
small effect to further reduce blood glucose levels.

The cardiorenal benefits are not different between the
higher and lower doses. Low doses seem to be as effective
as high doses. Most CV outcome trials analyzed the
doses together, while only the lower dose was used in
CREDENCE [15].

28. Is there an advantage to increasing the dose of GLP1-RAs?

d.

b.

Titrating the GLP1-RA doses to the maximum approved
dose (for diabetes) will generally be associated with greater
reductions in blood glucose levels and body weight.
Higher doses may cause increased GI side effects, which
may lead to treatment discontinuation.

29. Can I use fixed-dose combination (FDC) tablets?

d.

Yes, but the advantages of convenience, reduced pill burden
and simplicity of once- or twice-daily combination prepa-
rations may be offset by costs and/or coverage, larger pill
size, and inflexibility. For sick-day management, holding
FDC tablets containing AHAs that put individuals at risk is
appropriate.

30. Can I use fixed-ratio combinations (FRCs) of insulin and
GLP1-RAs rather than basal insulin for insulin initiation or
intensification?

d.

b.

Using an FRC of basal insulin and GLP1-RA rather than basal
insulin alone may simplify treatment regimen and reduce
weight gain and the risk of hypoglycemia compared to
basal insulin alone [28,29].

FRCs may also be considered when advancing therapy in
people using basal insulin as an alternative to adding a
GLP1-RA separately [30,31].

Slower titration of FRCs may have fewer GI adverse effects
compared to a separate injection of GLP1-RA, but the
maximum dose of insulin is limited to 50 or 60 units per
injection.
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Safety Questions

31. Can GLP1-RAs be initiated in people who [may] have
retinopathy?

a. Yes, but the risk/benefit should be discussed. Large, rapid
reductions in A1C may be associated with progression of
retinopathy regardless of the treatment that resulted in the
reduction (e.g. insulin, bariatric surgery).

b. Prompt referral to an optometrist or ophthalmologist
should be made when starting GLP1-RAs for people with
retinopathy or who have not been screened. If retinal
screening is overdue (more than 1 year), treatment with a
GLP1-RA should not be delayed, but careful monitoring of
retinopathy is important when glycemic management
improves rapidly.

32. Which AHAs should be held during illness?

a. Guidance for sick-day management:

i. For individuals, guidance is provided at https://www.
diabetes.ca/DiabetesCanadaWebsite/media/Managing-
My-Diabetes/Tools%20and%20Resources/stay-safe-when-
you-have-diabetes-and-sick-or-at-risk-of-dehydration.
pdf?ext=.pdf

ii. For health-care providers, guidance is provided in the
Chronic Kidney Disease chapter and Appendix 8: Sick-
Day Medication List [32,33].

b. During illnesses with risk for dehydration or acute kidney
injury (AKI), metformin and SGLT2 inhibitors should be
held.

c. If people are not eating, SUs and meglitinides should be
held. Insulin doses may need to be adjusted, and increased
blood glucose monitoring is recommended. Individuals
taking these medications should be reminded how to
detect and treat hypoglycemia.

d. SGLT2 inhibitors should be held prior to major elective
surgery or during acute severe illness requiring hospitali-
zation to reduce the risk for euglycemic diabetic ketoaci-
dosis (DKA) (i.e. DKA in the absence of significant
hyperglycemia), particularly in people with insulin
deficiency.

33. What are the potential concerns with SGLT2 inhibitors?

a. With respect to potential adverse events of SGLT2
inhibitors:

i. There is an increased risk of genital mycotic infections
(given glycosuria), especially in women. Mycotic
infections can be treated with local antifungals or sin-
gle dose oral fluconazole.

ii. There is a rare but important risk of euglycemic DKA
(i.e. DKA in the absence of significant hyperglyce-
mia), particularly in people with insulin deficiency.
To reduce the risk of euglycemic DKA, SGLT2 inhibi-
tors should be held or not used if fasting, if
consuming a low-carbohydrate diet, if at risk for
volume depletion (diarrhea, sepsis), or prior to major
surgery.

iii. Other adverse events are listed in Table 1 [34] of the
Pharmacologic Glycemic Management of Type 2 Dia-
betes in Adults—2024 Update (pages 415—424).

34. What are the potential concerns with GLP1-RAs?

a. There is a concern of inappropriately prescribing GLP1-RAs
together with DPP4is for glycemic management. There is
no clinically significant glycemic benefit in using a GLP1-RA
with DPP4i [35].

b. GLP1-RAs are associated with an increased risk for med-
ullary thyroid cancers and thus contraindicated in indi-
viduals with a personal or family history of medullary

thyroid cancer or multiple endocrine neoplasia syndrome
type 2 (MEN 2).

c. Whether to hold a GLP1-RA prior to surgery remains
debated. GLP1-RA may delay gastric emptying sufficiently
during the perioperative period to increase the risk of
pulmonary aspiration of gastric contents [36]. Based pri-
marily on observational reports, some anesthesia societies
recommend holding GLP1-RAs up to 3 weeks prior to
surgeries that require general anesthetics or deep sedation
as a precautionary measure [36]. If GLP1-RAs are held,
they may be resumed after surgery if there are no post-
operative complications such as ileus, with consideration
for restarting at a lower dose and individualized uptitra-
tion [37]. If GLP1-RAs are held, additional AHAs may be
needed.

d. Other adverse events are listed in Table 1 [34] of the
Pharmacologic Glycemic Management of Type 2 Diabetes
in Adults—2024 Update (pages 415—424).

Summary

In summary, we hope this document will assist in making
individual treatment decisions, based on the principles of shared
decision-making. Additional clinical practice tools and resources
are available on Diabetes Canada’s website (guidelines.diabetes.ca).
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