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GLP1-RA (Glucagon-like peptide-1 receptor agonists) “–glutides”
See page 8 for acronym definitions

Monitoring summary:
✓  BG
✓  Weight
✓  GI tolerability
✓  Renal function if renal impairment and/or GI side effects
✓  Annual eye exam (obtain if possible)
✓  Heart rate

Counselling summary:
✓  GI tolerability tips and reporting symptoms of pancreatitis,

cholecystitis, gastroparesis, and bowel obstruction.
✓  What to do if significant GI side effects leading to dehydration

(stay hydrated, check BG, meds to hold: SADMANS list1).
✓  Report vision changes.
✓  Consult surgeon +/- diabetes team regarding holding doses

before procedures requiring fasting and anesthesia.

Medication names

GLP1-RA medications:
• Dulaglutide (Trulicity®) once weekly injectable
• Liraglutide (Victoza®) once daily injectable
• Lixisenatide (Adlyxine®) once daily injectable
• Semaglutide (Ozempic®) once weekly injectable
• Semaglutide (Rybelsus®) once daily oral

Insulin + GLP1-RA combination medications:
• Insulin glargine + lixisenatide (Soliqua®) once daily injectable
• Insulin degludec + liraglutide (Xultophy®) once daily injectable

GLP1-RA and GIP medication:
• Tirzepatide (Mounjaro®) once weekly injectable

Glucose-lowering mechanisms 

• ↑ glucose-dependent insulin release
• ↓ glucagon release

• ↓ appetite
• Delays gastric emptying2

 Benefits and patient buy-in  

• ↓ A1c 0.6-2.0%3

• ↓ weight by 1.6-5 kg (benefit for BP, BG and pain)3

• Low risk of hypoglycemia3

• ↑ insulin sensitivity and ↓ insulin requirements (dose sparing effects)4

•  Weekly subcutaneous dulaglutide (Trulicity®), weekly subcutaneous semaglutide (Ozempic®), and daily subcutaneous liraglutide
(Victoza®) ↓ CV risk in patients with T2DM and history of CVD, CKD or a high CVD risk.4

•  Possible renal risk reduction (much less evidence than with SGLT2is and is limited to surrogate measures and secondary
endpoints).3

• Once weekly injection options.
• Patients report less pain with injection compared to finger pokes for BG checks.

 Contraindications   

• Pregnancy, planning to become pregnant or breastfeeding2

• Type I diabetes2

• Personal or family history of medullary thyroid cancer2

• Personal or family history of multiple endocrine neoplasia syndrome type 22
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 Warnings and precautions   

Reduced appetite and weight loss: 
•  Consider alternate treatment if weight loss and reduced

appetite could be detrimental.
• Monitor weight and oral intake.
•  Counsel to report worsening of oral intake and problematic

weight loss.

Surgical/procedural complications: 
•  Aspiration has been reported with surgeries requiring

anesthesia.5,6

•  Incomplete bowel preparation has been reported for
colonoscopies.

•  Coordinate with the surgical team about whether this
medication needs to be held before a procedure and when it
can be restarted. Re-titration may be needed.

•  Caution in patients who may be at higher risk of DKA. Interim
treatment for BG may be needed. Consult an endocrinologist
if needed.

Gastroparesis and ileus:
•  Caution in patients who have gastroparesis, constipation, or

other GI conditions.2

•  Monitor for changes in GI symptoms and frequency of bowel
movements.

• Slower titration is a reasonable precaution.
•  Counsel on eating small, more frequent meals and reporting

any worsening symptoms.

Heart rhythm/rate changes: 
• May ↑ heart rate and PR interval.2

•  Caution in patients who have a history of arrhythmia such as
tachyarrhythmias or patients sensitive to tachycardia.

Cholecystitis: 
•  Caution in patients with a history of cholecystitis/

cholelithiasis.4

•  Counsel on how to identify cholecystitis symptoms (upper
right stomach pain that worsens with deep breaths and may
radiate to the back, +/- vomiting) and to seek immediate
medical attention if symptoms arise.

Pancreatitis:
•  Consider alternate treatment in patients with a history of

pancreatitis.2

•  Counsel on how to identify pancreatitis (severe pain in
stomach that may radiate to the back, +/- vomiting) and to
seek immediate medical attention if symptoms arise.

Acute kidney injury:
•  Caution in patients who have CKD.2

•  Monitor for diarrhea, vomiting and signs/symptoms of
dehydration or AKI.

•  Counsel on staying hydrated and prepare a “Sick Day Plan”
(e.g., SADMANS1) if dehydrated.

Retinopathy (3% semaglutide SC vs 1.8% placebo):4

•  Caution and consider ophthalmology consult if patient has
diabetic retinopathy.

•  Monitor to ensure patient has a baseline/annual optometry
exam to identify retinopathy (consider obtaining optometrist
report).

•  Slower titration is a reasonable precaution as risk may be
related to rapid ↓ in A1c.4

•  Counsel to report any vision changes.

 Adjusting other drugs

• Sulfonylureas (SU): consider SU dose ↓ due to risk of hypoglycemia.  Monitor for hypoglycemia.2

• Insulin: insulin dose was ↓ by 20% in trials due to risk of hypoglycemia.  Monitor for hypoglycemia.2

•  Do not use with DPP4i due to redundant mechanisms of action. There are no specific safety concerns but the combination has
not been studied.2

Common side effects and counselling tips

GI effects (nausea, vomiting, diarrhea, dyspepsia, 
gastroparesis and ↓ appetite) are common with 
initiation:
•  Counsel “No one enjoys the first few weeks”. GI effects often

resolve with time and may be a signal of efficacy.
•  Monitor to establish tolerability during initiation and dose

changes.

GI disturbances can cause dehydration +/- BG changes:
•  Counsel to drink fluids to prevent dehydration and when to

hold other medications on SADMANS list.1

•  Counsel to check BG and how to manage hypoglycemia.
•  Monitor for diarrhea, vomiting, BG changes, and signs/

symptoms of dehydration or AKI.

To minimize GI side effects:
• Eat smaller, more frequent meals.
• Eat slowly and stop eating when full.
• Avoid fatty and spicy food.

• Start low and titrate dose slowly.
• Consider dosing at bedtime.
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Common side effects and counselling tips (continued)

Off-label:
• Weekly injectable formulations can initially be given q8, q9 or q10 days to possibly reduce the risk of GI side effects. 
• Slower titration is also a reasonable precaution to possibly ↓ retinopathy risk.
•  Note: the off-label “10 clicks” method for initiating semaglutide (Ozempic®) is no longer 10 clicks with the new semaglutide 

(Ozempic®) pens. The manufacturer recommends against counting clicks due to inaccurate dosing and wastage. 
•  Note: the off-label practice of combining with Janumet XR® to maintain ODB-covered long-acting metformin while titrating 

semaglutide (Ozempic®) is no longer an option as the LU code for semaglutide (Ozempic®) specifies it cannot be combined 
with a DPP4i. 

Rotate injection site:
• Absorption: abdomen = arms = thighs.
• Avoid lipohypertrophic areas (GLP1-RA do not cause lipos; insulin does), scars, hair roots and moles.
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SGLT2i (Sodium-glucose cotransporter-2 inhibitors) “–gliflozins” ” (“flow” sugar)
See page 8 for acronym definitions

Monitoring summary:
✓  SCr, K+, ACR (baseline)
✓  SCr, K+ 2-4 weeks after initiation
✓  BG
✓  Weight
✓  BP
✓  Foot care
✓  Genitourinary infections

Counselling summary:
✓  Urinary frequency/volume (take in morning)
✓  Genital hygiene and managing infections
✓  Foot care and reporting changes
✓  Hypotension (check BP, hydrate, arise slowly)
✓  When to hold (SADMANS list,1 3 days pre-op, acute illness)
✓  Euglycemic DKA (symptoms, no keto diet)

Medication names

• Canagliflozin (Invokana®)
• Dapagliflozin (Forxiga®, generics)
• Empagliflozin (Jardiance®)

• Canagliflozin + metformin (Invokamet®)
• Dapagliflozin + metformin (Xigduo®)
• Empagliflozin + metformin (Synjardy®) 

Glucose-lowering mechanisms 

• ↓ renal tubular glucose reabsorption

Benefits and patient buy-in  

• ↓ A1c 0.5-0.7%3

• ↓ weight 2-3 kg (benefit for BP, BG and pain)3 
• Low risk of hypoglycemia3

• ↓ CV/MACE risk3 in patients with T2DM and a history of ASCVD or CKD4

• ↓ HHF in patients with T2DM and a history of HFrEF or HFpEF, CKD, or high risk for ASCVD4,7,8

• ↓ HHF in patients without T2DM and a history of HFrEF or HFpEF8

• ↓ Nephropathy in patients with T2DM and a history of ASCVD, CKD, or high risk for ASCVD4

• ↓ Nephropathy in patients with or without diabetes and a history of HFrEF7,8, eGFR 25-90 mL/min/1.73m2 or UACR >200 mg/g8,9

• ↓ all-cause mortality in patients with T2DM and a history of CKD, HFrEF or ASCVD8

•  Note: Glucose-lowering efficacy may be reduced in CKD (eGFR < 45 ml/min/1.73m2), but renal and heart failure benefits 
persist.10,11

Contraindications   

• People who are pregnant, planning to become pregnant, or breastfeeding
• People who are at a high risk for DKA: 
 o Type I diabetes
 o History of DKA
 o People who follow a restrictive carbohydrate (e.g., keto) diet
• CKD: 
 o Evidence for renal dosing is evolving and varies based on product and indication.10-12

 o Please check the most recent product monograph for the most up-to-date information. 
 o  Consult nephrology and/or cardiology/internal medicine regarding medication continuation and dosing adjustments in 

advanced CKD eGFR < 30 mL/min/1.73m2.
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Warnings and precautions   

Lower extremity amputation:13

•  Caution: ~2x ↑ risk of surgical lower 
limb amputation (mostly toe/midfoot) 
in two canagliflozin trials.

•  Caution in patients with prior 
amputation, PAD, neuropathy, and 
diabetic foot ulcers.

•  Counsel on proper foot care, monitor 
feet, maintain hydration, and to seek 
medical attention if any changes.

•  Monitor for PAD, neuropathy, ulcers, 
infections.

•  Discontinue if complication develops 
that may precede amputation (i.e., 
lower-extremity skin ulcer, infection, 
osteomyelitis, gangrene).

AKI:
•  Caution: Increased risk in older adults, 

CKD, use with diuretics, NSAIDs, ARNI/
ACEIs/ARBs.3

•  Consider ↓ dose of diuretic(s) and/or 
other higher-risk meds if appropriate.

•  Counsel on staying hydrated and 
prepare a “Sick Day Plan” (e.g., 
SADMANS1) if dehydrated. Resume 
when dehydration, low oral intake and 
acute illness resolves.8

•  Monitor:3 
 o  Baseline: SCr, K+, ACR 
 o  2-4 wks: SCr, K+
 o Periodically: SCr, K+, ACR.
•  eGFR drops ~5 ml/mL in first 3 

months14,15 but resolves over 18 
months.16

•  Discontinue if >30% increase in SCr.

DKA:11,12

•  Avoid in patients with a history of DKA 
and patients who follow a keto diet.

•  Caution in patients with low- carb 
diets or fasting;4 insulin deficiency 
(pancreatic disorder or insulin dose 
reductions); alcohol use; intense 
exercise; acute illness/hospitalization.1,7

•  Counsel on symptoms of DKA 
(confusion, slurred speech, sweet/
metallic taste, sweet smelling breath, 
unusual tiredness/fatigue, excessive 
thirst, ↓ appetite, SOB, tachypnea, 
tachycardia).

•  Counsel that DKA may occur with a 
normal BG and to seek immediate 
medical attention if symptoms arise.

•  Counsel to not combine with a keto 
diet and when to hold (3+ days before 
major surgery; acute illness).

Other:
• 20 possible cases of pancreatitis.18

• Small increased risk of Fournier’s gangrene.3

• Increased risk of fractures was observed in canagliflozin trials.3

Adjusting other drugs

•  Consider reducing the dose of sulfonylureas and insulin when starting an SGLT2i due to the risk of hypoglycemia.11,12 Monitor for 
hypoglycemia.

•  Use with caution in patients taking diuretics (especially loop diuretics), due to increased risk of volume depletion.12 Dose 
adjustments may be needed. Monitor for volume depletion and AKI. 

Common side effects and counselling tips

Diuretic effects:  
•  Counsel to take in morning or when 

diuretic effects are not inconvenient.3 
Diuretic effect usually subsides with 
time.

•  Counsel to maintain adequate 
hydration. 

• Consider ↓ dose of diuretic(s).
•  Monitor urinary symptoms and fluid 

status. 
•  Caution in benign prostatic 

hyperplasia and/or patients with 
existing urinary incontinence/
frequency.

Genitourinary infections (especially 
mycotic):4 
•  Counsel on hygiene and symptom 

awareness (and what to do).
•  Avoid if history of severe and/or 

recurrent infection despite appropriate 
treatment. 

Hypotension:3

•  Counsel to arise slowly (orthostatic 
changes).

•  Monitor blood pressure, volume 
status, signs of dehydration.

•  May consider ↓ other BP medications 
(especially diuretics) and medications 
that increase risk of falls.
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Metformin
See page 8 for acronym definitions

Glucose-lowering mechanisms 

• ↓  gluconeogenesis
• ↓  glucose absorption

• ↑ insulin sensitivity

Benefits and patient buy-in  

•  First line therapy: metformin = background therapy in major 
RCTs of newer agents3 

• ↓ MACE, microvascular disease, and mortality19

• ↓ A1c 1.0%

• ↓ weight 2.9 kg (benefit for BP, BG, pain)3 
• Excellent safety profile
• Low risk of hypoglycemia3

• Cost-effective; many combinations3 

Contraindications   

• Unstable and/or type I diabetes
• Acute or chronic metabolic acidosis

• Unknown or unstable renal function 
• History of lactic acidosis

Warnings and precautions   
Lactic acidosis:
•  Caution in patients with hepatic disease and patients who have excessive alcohol intake. 
•  Monitor SCr annually and prn for CKD.3

 o eGFR 30-45 mL/min/1.73m2: max ≤1000 mg/day.
 o eGFR <30 mL/min/1.73m2: avoid (some specialists consider low dose if eGFR is stable).
• Counsel on staying hydrated and prepare a “Sick Day Plan” (e.g., SADMANS1) if dehydrated. 
• Counsel to hold for 48-hour post-contrast/iodinated dye.
•  Monitor for hepatic dysfunction as indicated.

Vitamin B12 deficiency: 
• 10-20% of patients may develop B12 deficiency after 4 years of treatment.20

•  Monitor Hg and B12 level q1-2 years.3

Common side effects and counselling tips

To minimize GI side effects:
• Start by taking with the largest meal of the day.3

• Titrate every 1-2 weeks to avoid GI side effects (i.e., 250 mg once daily and ↑ as slowly as needed).3 
• Use highest tolerated dose (85% of effect at 1500 mg/day, mortality benefit at 2550 mg/day).3 
• ER formulations may have fewer GI side effects, but also more expensive.3

 o Metformin/sitagliptin (Janumet XR®) is the only ER formulation covered by ODB.
• Dose daily or bid (not tid or qid).
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Sulfonylureas
See page 8 for acronym definitions

Glucose-lowering mechanisms 

• ↑ insulin
• Efficacy may ↓ over time as pancreatic function declines.

Benefits and patient buy-in  

• ↓ A1c 0.6-1.2%3

• Low cost for medication (for some patients, costs of monitoring BG may outweigh this benefit).3 
• Possible microvascular benefits; commonly used in regimens for glycemic control studies.

Adjusting other drugs21  

• Sulfonylureas should be dose-reduced by 50% or discontinued when starting a basal insulin.
• Discontinue sulfonylureas when starting a prandial insulin. 
• Insulin dose should be reduced when initiating a sulfonylurea.
•  Monitor for hypoglycemia when sulfonylureas are combined with insulin. 

Contraindications22   

• Pregnancy, planning to become pregnant or breastfeeding
•  Unstable and/or type I diabetes (especially juvenile diabetes), 

DKA, or diabetic coma
• Acute illness, trauma, infection or surgery

• Severe hepatic impairment
• Severe renal impairment
•  Treatment with miconazole via systemic route or oromucosal 

gel

Warnings and precautions   
Hypoglycemia:3

•  Caution in older adults and those with renal impairment. 
• Risk is relative to intensity of BG lowering regimen.
• Risk may be ↓ with long-acting agents (i.e., gliclazide [Diamicron MR®]).3

• Gliclazide (Diamicron MR®) should be dosed once a day in the morning – do not split dose bid.22

 o Giving this medication in the evening increases risk of nocturnal hypoglycemia.
• Counsel on staying hydrated and prepare a “Sick Day Plan” (e.g., SADMANS1) if dehydrated.
• Counsel on hypoglycemia management.

Common side effects and counselling tips

• Weight gain: 1.2-3.2 kg3

http://cep.health/diabetes
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Notes: ACEIs = angiotensin-converting enzyme inhibitors, ACR = urine albumin to creatinine ratio, AKI = acute kidney injury, 
ARBs = angiotensin receptor blockers, bid = twice daily, BG = blood glucose, BP = blood pressure, CKD = chronic kidney 
disease, CV = cardiovascular, DKA = diabetes ketoacidosis, DPP4i = dipeptidyl peptidase-4 inhibitors, eGFR = estimated 
glomerular filtration rate, ER = extended release, GI = gastrointestinal, GLP1-RA = glucagon-like peptide-1 receptor agonists, 
IR = immediate release, K+ = potassium, MACE = major adverse cardiac events, mg = milligram, MR = modified release, 
NIHB = Non-Insured Health Benefits, NSAIDs = nonsteroidal anti-inflammatory drugs, ODB = Ontario Drug Benefit, PAD = 
peripheral artery disease, q = every, qid = four times daily, RCT = randomized control trial, SC = subcutaneous, SCr = serum 
creatinine, SGLT2i = sodium-glucose cotransporter-2 inhibitors, SMBG = self-monitoring of blood glucose, tid = three times 
daily, XR = extended release
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for the use or misuse of this Resource by any individual including, but not limited to, primary care providers or entity, including for any loss, damage 
or injury (including death) arising from or in connection with the use of this Resource, in whole or in part; or (iii) give or make any representation, 
warranty or endorsement of any external sources referenced in this Resource (whether specifically named or not) that are owned or operated by their 
parties, including any information or advice contained therein.

This Resource is a product of the Centre for Effective Practice. Permission to use, copy, and distribute this material is for all noncommercial and 
research purposes is granted, provided the above disclaimer, this paragraph and the following paragraphs, and appropriate citations appear in all 
copies, modifications, and distributions. Use of this Resource for commercial purposes or any modifications of the Resource are subject to charge and 
must be negotiated with the Centre for Effective Practice (Email: info@cep.health).

For statistical and bibliographic purposes, please notify the Centre for Effective Practice (info@cep.health) of any use or 
reprinting of the Resource. Please use the following citation when referencing the Resource: Reprinted with Permission 
from Centre for Effective Practice. (May 2024). Type 2 diabetes non-insulin drug pearls: Ontario. Toronto: Centre for Effective Practice.
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