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Background 

Sodium glucose co-transporter 2 (SGLT2) inhibitors are a class of oral glucose-

lowering medications that play an important role in the management of type 2 

diabetes (T2DM).1 They act by inhibiting the sodium glucose co-transporter 2 in the 

proximal tubule to reduce sodium and glucose reabsorption from the nephron 

(functional unit of the kidney). This mechanism of action is independent of insulin 

supply and resistance.1 

Although originally indicated for glucose-lowering therapy in T2DM, SGLT2 inhibitors 

have recently been found to have both cardiovascular (CV) and renal benefits in the 

diabetic population. The CREDENCE trial demonstrated the renal protection benefits 

of canagliflozin in patients with chronic kidney disease (CKD) with T2DM.2 The 

DECLARE TIMI 58, EMPA-REG OUTCOME and VERTIS-CV trials examined the CV 

benefits of SGLT2 inhibitors dapagliflozin, empagliflozin, and ertugliflozin, 

respectively, on patients with T2DM, and with or at risk of CV disease. All three trials 

demonstrated a reduced risk of CV death and heart failure (HF) hospitalizations with 

the SGLT2 inhibitor.3, 4, 5 

Recent studies have demonstrated renal and CV benefits of SGLT2 inhibitors in 

patients both with or without T2DM. The following is a brief summary of the evidence 

for renal protection and HF benefits in this broader population. 

Evidence for renal protection 

The DAPA-CKD trial was a phase III RCT conducted in 4,304 participants, assessing 

the long-term efficacy of dapagliflozin in patients with CKD, with or without T2DM.6 All 

participants were on a stable dose of an angiotensin converting enzyme (ACE) 

inhibitor or angiotensin receptor blocker (ARB) for 4 weeks before screening and had 

an estimated glomerular filtration rate (eGFR) of 25 to 75 mL/min/1.73 m2. 

Participants who were randomized to dapagliflozin 10 mg daily experienced 

significantly fewer primary outcome events (first occurrence of decline in eGFR of 

50%, onset of end stage renal disease, or death from renal or CV causes) than the 

placebo group (hazard ratio, HR 0.61; 95% CI 0.51 to 0.72; p<0.001), corresponding 

to a number needed to treat (NNT) of 19. The trial was stopped early due to 

overwhelming evidence of efficacy. On subgroup analysis, the results were similar in 

those with and without diabetes.  

Adverse effects were similar in the dapagliflozin and placebo groups, and no diabetic 

ketoacidosis (DKA) or hypoglycemia was observed in participants without T2DM. This 

trial provides evidence for the use of dapagliflozin in patients with a creatinine 

clearance as low as 25 mL/min. 

Data from the DAPA-CKD trial is recent and is not included in the current Kidney 

Disease Improving Global Outcomes (KDIGO) guidelines. The next guideline update 

may incorporate data from this trial. 
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Evidence for heart failure 

DAPA-HF was a phase III RCT comparing dapagliflozin to placebo in 4,744 patients with New York Heart Association 

(NYHA) class II-IV HF with a reduced EF < 40% (HFrEF), with or without diabetes.7 All patients were taking standard 

drug therapy for HF, including an ACE inhibitor, ARB or angiotensin receptor-neprilysin inhibitor (ARNI) and a beta-

blocker; many were also taking a mineralocorticoid receptor antagonist. The primary composite outcome of worsening 

HF or CV death occurred less frequently in the dapagliflozin group compared to the placebo group (HR 0.74; CI 0.65-

0.85; p<0.001). The NNT to prevent one primary outcome during the 18-month trial period was 21. The frequency of 

adverse events, including volume depletion, renal dysfunction and hypoglycemia were similar between the two groups. 

Three cases of DKA were observed in the dapagliflozin group and zero cases in the placebo group. 

The EMPEROR-reduced trial compared empagliflozin 10 mg to placebo in patients with symptomatic HFrEF, with or 

without diabetes. Similarly to DAPA-HF, the primary composite outcome of CV death or hospitalization for HF occurred 

less frequently in the empagliflozin group (HR 0.75, CI 0.65-0.86, p<0.001). There were more genital infections 

observed with empagliflozin; however, no cases of DKA were observed in either group.  

EMPEROR-Preserved was a RCT comparing empagliflozin 10 mg daily to placebo in 5,988 patients with NYHA class II-

IV HF and preserved EF > 40% (HFpEF).9 The primary outcome of HF hospitalization and CV death was less frequent 

in the empagliflozin group compared to the placebo group (HR 0.79; CI 0.69-0.9; p<0.001), and was primarily driven by 

a reduction in HF hospitalizations. Similar to other trials, these results were consistent regardless of the patient’s 

diabetic status. More urinary and genital infections, and hypotension were reported with empagliflozin.  

The Canadian Cardiovascular Society (CCS)/Canadian Heart Failure Society (CHFS) HF Guidelines recommend 

SGLT2 inhibitors in combination with other therapies for patients with HFrEF, with or without diabetes, to reduce the risk 

of CV mortality and HF hospitalization.10 The updated CCS/CHFS guideline does not currently include 

recommendations for patients with HFpEF, since the EMPEROR-Preserved trial was not yet published at the time the 

guidelines were updated. 

Summary 

SGLT-2 inhibitors have demonstrated renal and cardiovascular benefits in patients with CKD and HF with both reduced 

and preserved ejection fraction (see Table 1 for a brief summary of clinical trials). These benefits have been 

demonstrated in patients with or without diabetes. Adverse effects were similar to previously published trials with SGLT2 

inhibitors. The CCS/CHFS guidelines recommend an SGLT2 inhibitor as part of combination therapy for patients with 

HF with reduced ejection fraction, with or without diabetes. Future guideline updates for renal and cardiovascular 

indications would likely incorporate the results of additional published trials.  
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Trial SGLT2 drug Population Results 

DAPA-CKD6 dapagliflozin Patients with CKD, 
with or without T2DM 

Reduced composite renal outcome (first 
occurrence of 50% decline in GFR, onset of ESRD, 
or death from renal or CV causes). 

DAPA-HF7 Patients with HFrEF, 
with or without T2DM 

Reduced composite outcome of worsening HF or 
CV death. 

EMPEROR-reduced8 empagliflozin Patients with HFrEF, 
with or without T2DM 

Reduced composite outcome of CV death or 
hospitalization for HF. 

EMPEROR-
preserved9 

Patients with HFpEF, 
with or without T2DM 

Reduced composite outcome of CV death or 
hospitalization for HF. 

Table 1: Summary of SGLT2 trials in patients with or without diabetes 

CKD = chronic kidney disease; CV = cardiovascular; ESRD = end stage renal disease; GFR = glomerular filtration rate; HF = 

heart failure; HFrEF = heart failure with reduced ejection fraction; HFpEF = heart failure with preserved ejection fraction; T2DM = 

type 2 diabetes mellitus 
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Question: Should fentanyl patches be modified to change the dosing (e.g. cutting patches or partially 

occluding patches)? 

YOU ASKED US 

Answer summary:  Overall, there is no robust evidence to recommend the practice of fentanyl patch 

modification. Although matrix type patches could theoretically be modified to change dosing, the nature of the 

drug (opioid) in this case elevates the potential risks. Modifying fentanyl patches can lead to many 

unintended consequences such as: inaccurate dosing, erratic drug delivery rate, decreased patch 

adhesiveness, local irritation and accidental drug exposure.1 If deciding to modify a fentanyl patch, proceed 

with extreme caution and ensure that all risks have been taken into consideration. 

Background  

Fentanyl is an opioid medication that is available as 

a transdermal patch. There are currently 3 brands 

of fentanyl patches available in Canada: PMS-

fentanyl MTX, Sandoz Fentanyl Patch, and Teva-

Fentanyl. Across these brands, fentanyl patches 

are available in 12 mcg/h, 25 mcg/h, 37 mcg/h, 50 

mcg/h, 75 mcg/h, and 100 mcg/h strengths. These 

patches are comprised of a matrix drug delivery 

system.2, 3, 4 The monograph for each brand states 

that patches should not be modified.2, 3, 4 However, 

some health care providers and/or patients may 

elect to modify patches to get smaller dosages, 

titrate a dose more slowly, as a cost-saving 

measure (in Ontario, only the 25 mcg/h and the 50 

mcg/h are covered by Ontario Drug Benefit with a 

Limited Use code), or for other reasons.5 An 

overview of the limited evidence relating to patch 

modification for fentanyl matrix-type patches is 

supplied below. 

Evidence 

Fentanyl patches should not be cut or altered 

regardless of the drug delivery system when exact 

dosing is critical.6 Half of a patch may not equal half 

a dose (this could be due to uneven cutting or less 

surface area).7 It is important to use clinical 

judgement when considering if opioid patch 

modification is required when there are no feasible 

therapeutic alternatives. Patch modification can 

lead to inaccurate dosing, erratic drug delivery rate, 

affect adhesiveness, produce local irritation and 

result in accidental drug exposure for staff or 

caregivers.1 

 

 

 

One small study in 32 patients with cancer-related 

pain compared the mean serum concentration of 

fentanyl delivered through a full 2.5 mg patch and 

half of a 2.5 mg patch (partially occluding method 

with Tegaderm, a transparent medical dressing).8 

Blood samples were collected 48 to 72 hours after 

patch application. The mean serum concentration 

of the half patch was 0.286 ng/ml and the full-sized 

patch was 0.544 ng/ml (about double).8 This result 

suggested that the absorption of fentanyl for the 

half patch (partially occluded) was about half that of 

the full patch in this study.  

A single-centre, qualitative study was conducted at 

the British Columbia Cancer Agency (BCCA) to 

explore cancer patients’ experiences with cutting 

fentanyl patches. The authors of the study noted 

that the inability to adjust fentanyl patch dosing in 

increments of less than 12.5 mcg/h has potential 

consequences such as: toxicity from excessive 

dosing, delays in making dose adjustments (as 

patients need to obtain and fill new prescriptions), 

potential for diversion and wasted cost of unused 

patches.9 They argued that the previously 

appropriate prohibition against cutting patches is no 

longer necessary and concluded that cutting matrix 

patches may be safe and effective in certain 

circumstances.9 No incidences of harm from cutting 

fentanyl patches were reported in this study; 

however, reduced skin adherence from cutting 

patches was reported in 5 out of 9 patients.9 It is 

important to note that this was not a 

pharmacokinetic/pharmacodynamic study and no 

serum drug concentrations were reported. 
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 RESOURCES OF INTEREST 

COVID-19 Vaccine Administration. The Ministry of Health. November 15, 2021. Available from: https://
www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-
19_vaccine_administration.pdf  

Highlighted Changes 

 Added second dose recommended interval of 8 weeks for Moderna and Pfizer-BioNTech vaccines and 
at least 8 weeks for AstraZeneca vaccine. 

 Information regarding allergic reactions experienced by individuals to a first mRNA vaccine dose.  

 

COVID-19 Vaccine Third Dose Recommendations. The Ministry of Health. November 12, 2021. Available 
from: https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-
19_vaccine_third_dose_recommendations.pdf 

Highlighted Changes 

Updated observation period for health care workers of at least 5 minutes following receipt of the COVID-19 
vaccine booster dose in healthcare settings. 

 

Shapiro, GK, et al. Behavioural Science-Informed Strategies for Increasing COVID-19 Vaccine Uptake in 
Children and Youth. Ontario Science Advisory Table, October 26, 2021. Available from: https://
doi.org/10.47326/ocsat.2021.02.50.1.0  

Key Messages 

Four broad evidence-based strategies for increasing COVID-19 vaccination uptake in children and youth 
were identified: 1) School-based vaccination, 2) Healthcare provider recommendation, 3) Reminders and 
recall systems, and 4) Public health communication campaigns.  

Behavioural science principles can be used to optimize COVID-19 vaccination uptake amongst children and 
youth, including:  

 Leveraging recommendations from trusted sources, 

 Tailoring messaging and experience to children, youth, and their parents/caregivers through individual 
and population-based approaches, and 

 Ensuring special considerations for reaching at-risk and racialized communities. 

 

Walter, EB, et al. Evaluation of the BNT162b2 Covid-19 Vaccine in Children 5 to 11 Years of Age. NEJM 
November 2021. DOI: 10.1056/NEJMoa2116298  

Abstract summary 

 A phase 1 dose finding study and an ongoing phase 2-3 clinical trial are being conducted to evaluate 
the efficacy and safety of the SAR-CoV2 vaccine, BNT162b2 (Pfizer-BioNTech) in children aged 6 
months to 11 years. Results of the study in children aged 5 to 11 years are presented here.  

 The phase 1 dose finding study identified 10 mcg as the optimal dose for further study. 

 The phase 2-3 clinical trial randomized 2268 children to the vaccine or placebo at 2:1 ratio. Participants 
received 2 doses of 10 mcg of the vaccine, 21 days apart.  

 After a median follow-up of 2.3 months, no vaccine related serious adverse events were noted.  

 The vaccine met pre-specified criteria for immunogenicity and demonstrated an efficacy of 90.7% (95% 
CI 67.7 to 98.3).  

 The investigators concluded that the vaccine was safe, immunogenic and efficacious in children aged 5 
to 11 years.  

https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_administration.pdf
https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_administration.pdf
https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_administration.pdf
https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_third_dose_recommendations.pdf
https://www.health.gov.on.ca/en/pro/programs/publichealth/coronavirus/docs/vaccine/COVID-19_vaccine_third_dose_recommendations.pdf
https://doi.org/10.47326/ocsat.2021.02.50.1.0
https://doi.org/10.47326/ocsat.2021.02.50.1.0
https://www.nejm.org/doi/full/10.1056/NEJMoa2116298
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