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Learning Objectives 
1. Describe new insulins/ non-insulin/ insulin 

combination medications available in Canada 
including their therapeutics uses. 
 

2. Describe new studies supporting the 
therapeutic use of non-insulin/ insulin 
combination diabetes medications.  
 



Outline 
 

• Review new diabetes products 
 

• Review new diabetes trials 
 

• Application of above to patient scenarios 
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What’s New in Diabetes in Canada 



Start metformin immediately 
 

Consider a second concurrent 
antihyperglycemic agent 

Start healthy behaviour interventions  
(nutritional therapy, weight management, physical activity) +/- metformin 

A1C <1.5% above target Symptomatic hyperglycemia 
and/or metabolic decompensation A1C ≥1.5% above target 

Initiate insulin +/- 
metformin 

If not at glycemic target 
within 3 months, 

start/increase metformin 

If not at glycemic target 
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Clinical CVD? 

See next page 

AT DIAGNOSIS OF TYPE 2 DIABETES 2018 

If not at glycemic target 

YES 

Start antihyperglycemic agent with 
demonstrated CV benefit 

empagliflozin (Grade A, Level 1A) 
liraglutide (Grade A, Level 1A) 

canagliflozin* (Grade C, Level 2) 

NO 

If not at glycemic target 

* Avoid in people with prior lower extremity amputation 

Presenter
Presentation Notes
This is the updated algorithm for management of type 2 diabetes in people with type 2 diabetes.At the time of diagnosis of type 2 diabetes, healthy behaviour interventions should be initiated.  This is new preferred term over “lifestyle modification”.  These include nutritional therapy, weight management, and physical activity.  This is also an option to start metformin.A change from the 2013 guidelines is the next step is based on the patients individualized A1C target rather than an absolute value.If the A1C is less than 1.5% above the patient’s target A1C, if they are not at glycemic target within 3 months of healthy behaviour interventions, metformin should be started or increased.If the A1C is greater than or equal to 1.5% above target A1C, metfomin should be started immediately.  A second concurrent antihyperglycemmic agent antihyperglycemic agent should be considered.If the patient has symptomatic hyperglycemia and/or metabolic decompensation, insulin should be initiated alone or in combination with metformin. This includes patients with dehydration, diabetic ketoacidosis or hyperosmolar hyperglycemic state.If the patient remains not at glycemic target, the first question to ask in choosing the second antihyperglycemic agent is whether the patient has clinical cardiovascular disease.  Clinical cardiovascular disease is defined as history of myocardial infarction, coronary artery disease on angiography, unstable angina, stroke, peripheral artery disease)  If the patient has clinical cardiovascular disease, an antihyperglycemic agent with demonstrated CV benefit should be added.  This recommendation is based on several cardiovascular safety outcome studies.  



Add additional antihyperglycemic agent best suited to the individual based 
on the following 

Other considerations: 
  Reduced eGFR and/or albuminuria 
  Clinical CVD or CV risk factors 
  Degree of hyperglycemia 
  Other comorbidities (CHF, hepatic   
  disease) 
  Planning pregnancy 
  Cost/coverage 
  Patient preference 

see Renal Impairment Appendix  
 

See Table Below 
 
 
 
 

CLINICAL CONSIDERATIONS CHOICE OF AGENT 

                    
  

Avoidance of hypoglycemia and/or 
weight gain with adequate glycemic 
efficacy 

                    
  

DPP-4 inhibitor, GLP-1 receptor 
agonist or SGLT2 inhibitor 

Clinical CVD? 

NO 

2018 



If not at glycemic targets 

Add another antihyperglycemic agent from a different class and/or add/intensify insulin regimen 
Make timely adjustments to attain target A1C within 3-6 months 

2018 Diabetes Canada CPG – Chapter 13.  Pharmacologic Glycemic Management of Type 2 Diabetes  

2018 

Presenter
Presentation Notes
It is important that if glycemic targets are not met, that other antihyperglycemic agents from a different class are added and/or an insulin regimen is added or intensified.  Timely adjustments should be made to attain target A1C levels within 3 to 6 months.



Insulin Comparison 
Rapid Acting 
 
 
  

Short Acting 

Intermediate Acting 

Insulin Detemir 

Insulin Glargine 

(Subcutaneous) 

  

7AM 12PM 7PM 12AM 7AM 

Presenter
Presentation Notes
Insulins on the Canadian market are categorized by their onset, peak and duration of action.  As indicated in the schematic above, using these pharmacokinetic parameters, insulins can be categorized, from quickest onset/peak and shortest duration to slowest onset onset/peak and longest duration of action, into rapid-acting insulins (insulins lispro, aspart, glulisine), short acting (regular insulin), intermediate (NPH), and long-acting insulins (determie and glargine).  It is important to note that insulin detemir’s duration of action increases with increasing doses – doses of levemir of less than 30 units typically will not last a full 24 hours, while doses above 30 units typically do last a full 24 hours.  Because of their quicker onsets of action and shorter durations of action, rapid- and short-acting insulins are used as pre-meal bolus insulins while intermediate- and long-acting insulins are used to provide background or basal insulin coverage.  By combining a bolus insulin prior to each meal with background dose(s) of a basal insulin, one can make an insulin regimen that resembles insulin secretion by a healthy native pancreas.  This combination of insulins forms the basis of basal-bolus insulin regimens.



Kinetic Parameters of New Insulins 

Insulin 
 

Onset Peak Duration 

Fiasp 
(Aspart) 

5-10min 1-1.5hr 3-5 hr 

Concentrated 
Lispro (U200 

Humalog) 

10-15min 1-1.5hr 3-5hr 

U300 
glargine 
(Toujeo) 

6hr No peak 24-36 hr 

Degludec 
(U100 & 
U200) 

(Tresiba) 

1hr No peak  Up to 42 hr 

U500 
Regular 

(Entuzity) 

30min 
 

4-8hr 
 

17-24hr 
 

Data taken from Medication Product Monographs 

Presenter
Presentation Notes
This chart displays the new insulins that have come onto the Canadian market within the last year.  With the exception of Fiasp (first insulin in the chart), the remaining insulins are all concentrated insulins.Fiasp® is a mealtime insulin aspart formulation in which insulin aspart is coupled with niacinamide (vitamin B3), resulting in a faster initial absorption of insulin, leading to an earlier onset of exposure and greater early insulin exposure following bolus administration via subcutaneous injection in patients.  It is intended to be used as a meal-time insulin.  The purpose of concentrated insulins is to avoid giving multiple injections of insulin to make up a high dose of insulin.  For example, if patient requires 60 unit of insulin lispro prior to meals, this would require two injections to give the dose  in order to maximize the absorption of the insulin.  Use of the concentrated lispro allows the injection to be given as one injection, since the U200 insulin lispro requires half the volume for injection. 



Biosimilar Insulins 
• Basaglar – glargine 100 units/ mL – first biosimilar insulin 

 
• More glargine biosimilars expected 
• Lispro biosimilar expected 

Presenter
Presentation Notes
Formerly Subsequent Entry Biologics (SEB’s)A subsequent entry biologic (SEB) is a biologic molecule that is highly similar to an existing biologic medication1,2Has the same amino acid sequence as the reference product1,2Does not necessarily have the same 3-dimensional structure, safety, dosing, efficacy and certain other properties as the reference product1,2



Degludec vs Glargine (Switch-2 trial) 
• RC cross-over DB trial – degludec vs glargine in 
type 2 diabetes patients 

• Primary endpoint – overall hypoglycemia, 
nocturnal hypoglycemia at 32 weeks 
 

• 0.70 rate ratio with less overall hypoglycemia with 
degludec (p<0.01) 
 

• 0.58 rate ratio with less nocturnal hypoglycemia 
with degludec (p<0.01) 
 
 

Wysham C et al.  JAMA.  2017;318(1):45-56. 

Presenter
Presentation Notes
Degludec – dosed at variable times of day (8-40 hr variable intervals) non-inferior to fixed timing of glargineRCT of degludec vs glargine in high risk CV ptsPrimary endpoint – CV death + stroke + MI8.5% in degludec vs 9.3% glargine – non-inferior after 24 monthsSevere hypoglycemia: 4.9% degludec vs 6.6% glargine group



Origin Trial 
• RCT in DM type 2/ IFG/ IGT pts with CV risk  glargine or 

standard of care (local guidelines) 
 

• 6.2 years follow-up; 12,537 pts 
 

• Similar rates of CV outcomes, cancers 
• More hypoglycemia/ wt gain with glargine 

NEJM.  2012;367:319-28. 



Devote Trials 
• RCT DB treat-to-target event-driven CV non-inferiority 

comparison: degludec vs glargine once daily in the pm 
• All patients had prior CV disease and/or CKD 

 
• Primary composite outcome:  8.5% degludec, 9.3% 

glargine – non-inferior (p<0.001)  
• A1C=7.5% both groups; less severe hypoglycemia in 

degludec group (p<0.001) 

Marso S et al.  NEJM.  2017;377:723-32. 



Confirm Trial 
• Retrospective real-world study comparing degludec and 

glargine U300 
• 4000 type 2 DM patients starting insulin 
• Lower A1C levels 
• 30% less hypoglycemia 
• Less discontinuation rates with degludec 

Pratley R et al. ADA Scientific Sessions, Orlando FL.  June 2018; 22-26.   



Other CV Trials 

Trial Name Demonstrated 
Superiority 

Demonstrated 
Non-inferiority 

SGLT-2 Inhibitors 

Empagliflozin 
 

EMPA-REG 2015 X  
MACE, CV death 

Canagliflozin  CANVAS 2017 X 
MACE only 

Dapagliflozin DECLARE-TIMI 58 
2019 

X 
(except HF 

hospitalization) 

SGLT-2 Inhibitors 
Renal Outcomes 

Secondary 
Analyses 

Progression of 
Nephropathy 

No Benefit on 
Nephropathy 

Empagliflozin EMPA-REG 2016 X 

Canagliflozin CANVAS-R 2017 X  
Possible Benefit? 

Dapagliflozin DECLARE-TIMI 58 
2019 

X 
Possible Benefit? 

Presenter
Presentation Notes
EMPA-REGEmpagliflozin reduced CV death by 38%Empagliflozin improved survival by reducing all-cause mortality by 32%Empagliflozin reduced hospitalization for heart failure by 35% Empagliflozin was associated with an increase in genital infections but was otherwise well tolerated, with no increase in volume related adverse effects, DKA or fracturesPrespecified renal outcomes assessed:worsening of nephropathy:  12.7% empa vs 18.8% placebo, p<0.001Doubling of SCr:  1.5% empa vs 2.6% placeboRenal replacement therapy:  0.3% empa vs 0.6% placeboCANVASRate of primary outcome:  26.9 vs 31.5 per 1000 pt-years (p<0.0001 non-inferiority, p=0.02 superiority)Renal secondary outcomes not significant, benefit in progression of albuminuria – more hypothesis generatingIncreased risk of amputation with canagliflozin (6.3 vs 3.4 pts / 1000 pt-years)DECLARE-TIMIDone in patients with or without atherosclerotic cardiovascular diseaseSafety - 3 point MACE – non-inferiorEfficacy – 3 point MACE – non-inferior; superior for composite of CV death or hospitalization for heart failure driven but significantly less hospitalization for heart failureRenal Outcomes – superior; renal composite of >40% decrease in eGFR<60mL/min, new onset ESRD, or death from renal or cardiovascular causes but secondary outcome, therefore hypothesis generatingDeath from any cause – non-inferiorFirst, in 2012 an interim analysis of the CANVAS study for medication approval necessitated unblinding of study data. A decision was then made to combine this study with the CANVAS-R study, presumably to provide greater power for CV outcomes. The interim unblinding and protocol revision were viewed as potential threats to internal validity, thereby weakening the strength of evidence for benefit. Second, while canagliflozin was associated with a significant decrease in the composite MACE outcome, there was no significant benefit on individual outcomes, such as all-cause or CV mortality. Third, the findings of increased risk of fractures and amputations with canagliflozin treatment in the context of a noninferiority design where the comparator is placebo was particularly concerning, indicating that harms may outweigh benefits



DECLARE-TIMI 58 – Dapagliflozin 
• 17,160 patients with type 2 DM, including 10,186 pts 

without CV disease 
 

• RCT dapagliflozin 10mg daily vs placebo for median 4.2 
years non-inferiority trial 
 

• Primary outcome:  death from CV, nonfatal MI, nonfatal 
stroke 

• Secondary outcome:  decreased renal function 
composite, death from any cause 
 



DECLARE-TIMI 58 – Dapagliflozin 
• Primary outcome:  8.8% dapagliflozin pts vs 9.4% placebo 

pts, p<0.001 non-inferiority 
 

• Lower rate of hospitalization for heart failure – 
dapagliflozin, p=0.005 

• Renal outcome:  4.3% dapagliflozin pts vs 5.6% placebo 
pts (HR 0.76; 95% CI, 0.67 to 0.87), 
 

• More DKA, genital infections in dapagliflozin pts 



New GLP-1 Agonists 
• Bydureon – once weekly formulation of exanitide 
• Needs special mixing instructions 

 
 
 

• Adlyxine – lixisenatide – once daily 

Product pictures from company websites 



New GLP-1 Agonists 
• Ozempic – semaglutide – once weekly 

 
 
 

• Trulicity – dulaglutide – once weekly 
 

• Easy to inject 
• Pt considerations – for patients struggling with taking daily 

injections 
 
 

Product pictures from company websites 



Other CV Trials 
Trial Name Demonstrated 

Superiority 
Demonstrated 
Non-inferiority 

GLP-1 Agonists 
Liraglutide daily 

 
LEADER 2016 X 

MACE, CV 
Death 

Exenatide once 
weekly 

EXSCEL 2017 X 

DDP-4 Inhibitors 
Saxagliptin SAVOR-TIMI 53 

2013 
X 

Alogliptin EXAMINE 2013 X 

Sitagliptin 
 

TECOS 2015 X 

Linagliptin 
 

CARMELINA 
2018 

X 

Presenter
Presentation Notes
ELIXA 2015 – lixisenatide non-inferior for primary endpoint (CV death, MI, stroke, hospitalization for UA)SUSTAIN-6 2016 – semaglutide superior for MACE outcomes and non-fatal stroke but CV death and all cause mortality not significantly differentEXSCEL 2017 – exenatide once weekly non-inferior for MACE outcomesLEADER 2016 – liraglutide daily superior for MACE, CV death outcomesSAVOR-TIMI 53 2013 – saxagliptin non-inferior to placebo for primary endpoint (CV death, myocardial infarction, ischemic stroke)More patients in saxagliptin grp hospitalized for heart failure (3.5% vs 2.8%, p=0.007)EXAMINE 2013 -  alogliptin non-inferior to placebo for primary endpoint (death from CV causes, nonfatal MI, nonfatal stroke)TECOS 2015 – sitagliptin non-inferior to placebo for primary endpoint (death from CV causes, nonfatal MI, nonfatal stroke, hospitalization for UA).  Rates of hospitalization for HF did not differ between the two groupsEmpa-Reg – empagliflozin – superior for MACE, CV death, overall mortalityCanvas – canagliflozin – superior for MACE only, some technical issues with studies which lowered the level of evidence rating in DC 2018 guidelinesDeclare-TIMI 58 – dapagliflozin –  non-inferior for MACE, CV death, superior for HF hospitalization which was a secondary outcome; done in patients primarily with no established CV disease



SUSTAIN-6 – Semaglutide CV Outcomes 
• RCT with DM 2 pts with CVD or stage 3 CKD followed for 

median 2.1 years 
 

• Semaglutide 0.5 or 1mg qweekly vs placebo added to 
existing therapy – non-inferiority trial 
 

• Primary outcome – MACE  CV death, non-fatal MI, non-
fatal stroke 
 

Marso SP et al.  NEJM.  2016;375:1834-44. 



SUSTAIN-6 – Semaglutide CV Outcomes 
 

• 6.6% vs 8.9%, 26% RRR, p<0.001 non-inferiority, p=0.02 
superiority (non-prespecified) 
 

• Higher rate of retinopathy in semaglutide – 3.0% vs 1.8%, 
p=0.02 
• explanation unclear 

Marso SP et al.  NEJM.  2016;375:1834-44. 



ELIXA – Lixisenatide 2015 
• RCT with 6068 pts & median 25 months follow up, 

previous CV event 
 

• Lixisenatide 20mcg daily vs placebo added to existing 
therapy (oral agents +/- insulin) non-inferiority trial 
 

• Primary outcome – CV death, non-fatal MI, or non-fatal 
stroke, hospitalization for USA 
 

Pfeffer MA et al.  NEJM.  2015;383:2247-57. 

Presenter
Presentation Notes
Previous CV event – MI, USA hospitalization



ELIXA – Lixisenatide 2015 
• Primary event:  13.4% lixisenatide vs 13.2% placebo, 

p<0.001 non-inferiority  
• Also non-inferior for individual components of primary event 

 
• Lixisenatide not associated with higher rates of adverse 

effects 

Pfeffer MA et al.  NEJM.  2015;383:2247-57. 

Presenter
Presentation Notes
Previous CV event – MI, USA hospitalization



CARMELINA – Linagliptin CV Outcomes 
• RCT non-inferiority trial comparing linagliptin 5mg add-on 

usual therapy 
 

• High CV risk and renal risk (reduced eGFR or micro/ 
macroalbuminuria) patients 
 

• Median follow-up 2.2 years; primary outcome MACE; 
secondary outcome renal outcomes 

Rosenstock J et al.  JAMA.  2019;321(1):69-79. 



CARMELINA – Linagliptin CV Outcomes 
• 12.4% linagliptin vs 12.1% placebo – non-inferior 

 
• Renal outcome non-inferior, comparable AE’s 

Rosenstock J et al.  JAMA.  2019;321(1):69-79. 



Updated CV Trials 
Trial Name Demonstrated 

Superiority 
Demonstrated 
Non-inferiority 

GLP-1 Agonists 
Lixisenatide daily 

 
ELIXA 2015 X 

Semaglutide once weekly SUSTAIN-6 2016 X – MACE Outcomes X – CV death, all cause 
mortality 

Exenatide once weekly  EXSCEL 2017 X 

Liraglutide daily LEADER 2016 X 
MACE, CV Death 

SGLT-2 Inhibitors 
Empagliflozin EMPA-REG 2015 X  

MACE, CV death 

Canagliflozin  CANVAS 2017 X 
MACE only 

Dapagliflozin DECLARE-TIMI 58 2019 X 
(except HF 

hospitalization) 

Presenter
Presentation Notes
ELIXA 2015 – lixisenatide non-inferior for primary endpoint (CV death, MI, stroke, hospitalization for UA)SUSTAIN-6 2016 – semaglutide superior for MACE outcomes and non-fatal stroke but CV death and all cause mortality not significantly differentEXSCEL 2017 – exenatide once weekly non-inferior for MACE outcomes LEADER 2016 – liraglutide daily superior for MACE, CV death outcomesEmpa-Reg – empagliflozin – superior for MACE, CV death, overall mortalityCanvas – canagliflozin – superior for MACE only, some technical issues with studies which lowered the level of evidence rating in DC 2018 guidelinesDeclare-TIMI 58 – dapagliflozin –  non-inferior for MACE, CV death, superior for HF hospitalization which was a secondary outcome; done in patients primarily with no established CV disease



Ongoing CV Trials 
Trial Name Design Outcome 

GLP-1 
Agonists 

Dulaglutide 
once weekly 

REWIND 2019 RCT placebo 3 point MACE 

Semaglutide 
oral dialy 

PIONEER 6 
2018 

RCT placebo MACE 

DDP-4 
Inhibitors 
Linagliptin CAROLINA 

2019 
RCT glimepiride 4 point MACE 

+UA 
Ertugliflozin VERTIS CV 

2019 
RCT placebo MACE 

Presenter
Presentation Notes
REWIND 2019 – dulaglutide – press release indicating positive outcomes in type 2 DM with and without prior CV, to be released at ADA meeting in June 2019PIONEER 6 – semaglutide oral daily – Nov 2018 press release indicated non-inferiority and possible benefit in type 2 DM patients – full results to be released at June ADA 2019CAROLINA – linagliptin – Feb 2019 – press release indicating non-inferiority of linagliptin vs glimepirideVERTIS CV – ertugliflozin (Steglatro) – ongoing non-inferiority study



New Developments in Diabetes 



New Development in Diabetes 

• Oral GLP-1 agonists – oral semaglutide 2020 
• Co-formulated with a absorption enhancer 

 
• HF studies with SGLT-2i’s & renal outcomes 

 

• Improved technology: 
• Hybrid closed-loop insulin pumps 
• Improved continuous glucose monitor technology 
• Novel pump delivery of GLP-1 agonists 

 
 

Bailey CJ et al.  Lancet.  2016(4):350-59.  
http://clinical.diabetesjournals.org/content/36/4/327 

Presenter
Presentation Notes
CREEDENCE 2019 – canagliflozin renal outcomes – Perkovic V et al.  NEJM.  2019 (April14)

http://clinical.diabetesjournals.org/content/36/4/327
http://clinical.diabetesjournals.org/content/36/4/327


CREEDENCE – Canagliflozin Renal 
Outcomes Study 
• RCT, type 2 DM + albumineric  CKD  canagliflozin 

100mg daily vs placebo 
• eGFR – 30-<90mL/min + ACR >300-5000 mg/g 
• Primary outcome of composite ESRD 

 
• 2.62 years of f/u – RR 30% significantly lower in primary 

outcome in canagliflozin group 
• No difference in fracture or amputation 

 

Perkovic V  et al.  NEJM.  2019; April 14:DOI: 10.1056/NEJMoa1811744 

Presenter
Presentation Notes
The primary outcome was a composite of end-stage kidney disease (dialysis, transplantation, or a sustained estimated GFR of <15mL/min), a doubling of the serum creatinine level, or death from renal or cardiovascular causes. Prespecified secondary outcomes were tested hierarchically.Trial stopped earlyThe canagliflozin group also had a lower risk of cardiovascular death, myocardial infarction, or stroke (hazard ratio, 0.80; 95% CI, 0.67 to 0.95; P=0.01) and hospitalization for heart failure (hazard ratio, 0.61; 95% CI, 0.47 to 0.80; P<0.001).



Sotagliflozin (Zynquista) 
• Combination SGLT-1 & 2 inhibitor 
• Recently approved in Europe 

 
• Studied in type 1 diabetes; ongoing studies in type 2 

diabetes; CV outcomes studies 
 

• RCT 400mg sotagliflozin vs placebo in type 1 DM - A1C 
levels at 24 weeks 

Garg SK et al.  NEJM. 2017:;377:2337-48. 



Sotagliflozin (Zynquista) 
• 28.6% sotagliflozin pts vs 15.2% placebo pts achieved 

target endpoint (p<0.001) 
 

• Hypoglycemia in two groups similar 
 
• DKA higher in sotagliflozin group 3% vs 0.6% placebo 

 
 

Garg SK et al.  NEJM. 2017:;377:2337-48. 

Presenter
Presentation Notes
Greater weight -2.98 kg and BP -3.5mmgHGreductions in sotagliflozin group



Hybrid Closed Loop Insulin Pump 
• Increasing amounts of automation  artificial 
pancreas 

• Programmed to automatically adjust basal insulin 
rates based on sensor readings & suspend basal 
insulin if BG levels fall below predefined threshold 
values 

MiniMed 670G 

https://www.medtronicdiabetes.com/blog/fda-approves-minimed-670g-system-worlds-first-hybrid-closed-loop-system/ 

Presenter
Presentation Notes
The MiniMed 670G system features our most advanced algorithm to date – SmartGuard HCL – which simplifies and improves diabetes management through a smart algorithm that enables greater glucose control with reduced user input. Intraperitoneal implanted pumps – insulin portal circulationPump glucagonOther - Glucose response insulin GRI delivered via an insulin patch or sc matrix enveloping insulin



Patient Cases 



Case #1 
• A.B. is a 57 yo male T2DM x 10yrs: 

• was previously well controlled on metformin 1g bid and 
glyburide 10mg bid for many years 

• last 6 months, his A1C has risen from 7.0% to 8.5%   
• current weight is 102kg 
• He has private insurance 
• Sporadic SMBG:  FBG 9.3, 8.6, 8.2, 10.1 mmol/L (no 

hypoglycemia episodes) 
 

• What recommendation(s) would you make 
regarding A.B.’s diabetes management? 
 
 
 



Case #1 
• What recommendation(s) would you make 
regarding A.B.’s diabetes management? 
 

• Multiple possibilities – if weight gain a large concern 
for the patient and patient can afford/ has coverage, 
consider GLP-1 injections 

• If patient refusing injections, could add an oral med 
e.g., SGLT-2i, but unlikely to reduce A1C back to 
target on own 

• Or start basal insulin qhs – e.g., glargine 10u qhs and 
titrate 1u qhs until FBG values are in target 
(knowledge of FBG’s would help us here). 



Case #1 
• What recommendation(s) would you make 
regarding A.B.’s diabetes management? 
 

• Or start GLP-1 agonist 
• Start low and go slow titration 

• Weekly titration for daily GLP-1 agonists 
• Monthly titration for weekly GLP-1 agonists 



Case #1 
• What recommendation(s) would you make 
regarding A.B.’s diabetes management? 
 

• Or start newer basal insulin qhs –  
• insulin degludec 10u qhs and titrate 2 units q3-4 days OR 

4 units qweekly until FBG values are in target  
• Toujeo 10 units qhs and titrate 1unit qdaily until FBG 

values are in target 



Case #1 Part 2 
• A.B. is now on the following regimen for his diabetes: 

• metformin 1g bid, dulaglutide 1.5mg qweekly, dapagliflozin 10mg 
daily 

• stable BG control on these meds 
• eGFR = 45mL/min recently, a sharp decline in renal function from 

previous 
 

• What considerations are there for A.B.’s renal function? 



Antihyperglycemic Agents and Renal Function 

eGFR (mL/min/1.73 m2): <15 15–29 30–44 ≥ 60 
CKD Stage 5 4 3b 1 or 2 

Acarbose  

Dapagliflozin 
Empagliflozin 

Pioglitazone 

Use alternative agent Dose adjustment not required Dose adjustment required 

Canagliflozin* 25 100 mg daily 

Caution  

Metformin  

Linagliptin 

Sitagliptin  50 50 mg daily 25 mg daily 

Saxagliptin 50 2.5 mg daily 

Alogliptin 

Exenatide  

Liraglutide  

Repaglinide  

Gliclazide  

Glyburide  

Alpha-glucosidase 
Inhibitors 

Glimepiride 

Biguanides 

DPP-4 
Inhibitors 

SGLT2 
Inhibitors 

Insulin 
Secretagogues 

GLP-1 
Receptor 
Agonists 

Insulins 

Rosiglitazone 
Thiazolidinediones 

500-1000 mg daily 

Dulaglutide  

50 
Exenatide QW  50 

Lixisenatide   

Fluid retention 

45-59 
3a 

30 
45 

15 

15 

30 

30 
30 

15 

Do not initiate 

30 
30 60 

60 

60 
60 

60 
60 

30 
60 

45 

30 

15 

* May be used for cardiorenal benefits in those with clinical CVD, A1C above target and eGFR >30 mL/min/1.73m2  

60 30 12.5 mg daily 6.25 mg daily 

60 

30 

2018 Diabetes Canada CPG – Chapter 29.  Chronic Kidney Disease in Diabetes 

30 

45 

45 



2018 Diabetes Canada CPG – Chapter 29.  Chronic Kidney Disease in Diabetes 



Case #1 Part 3 
• A.B. is admitted to hospital for elective bowel surgery in a 

few days. 
• Now on metformin 500mg bid, empagliflozin 10mg daily, 

dulaglutide 1.5mg daily 
• eGFR/ CrCl = 45mL/min 

 

• What considerations are there for A.B.’s hospital 
admission? 



Case #1 Part 3 
 

• SGLT-2i  hold for two days prior to surgery 
 

• GLP-1 agonist  hold on morning of procedure 
 

• Metformin  hold on morning of procedure 
 
 



Case #2 
• G.C. is 52 year old women with 12 years of type 2 DM 

• taking glargine (Lantus) 40 units and aspart 7-8-10 with meals.   
• she has erratic eating patterns, erratic exercise patterns coupled 

with frequent hypoglycemia (often post-prandial) 

 
• What can be done for G.C.’s glucose levels?  

Presenter
Presentation Notes
recommended starting dose in insulin naïve patients is 10 units once daily o when transferring from once-daily long- or intermediate-acting insulin start insulin degludec at same dose o when transferring from twice daily long- or intermediate-acting insulin it is recommended that dose of insulin degludec be reduced by 20% 	



Case #2 - SMBG 
Day  FBG 2HP

P B 
acL 2HP

P L 
acS 2HP

P S 
HS 

1 5.6 12.1 8.2 8.1 3.8 14.3 9.0 
2 3.8 9.2 6.0 13.8 
3 6.9 7.4 7.2 8.7 
4 6.4 8.3 6.2 9.2 
5 6.3 3.2 3.9 8.3 
6 5.9 6.8 5.4 8.1 15.6 
7 7.0 4.1 8.6 4.7 10.1 



Case #2 – Starting New Basals 
 

• Consider newer basal insulin for glargine (Lantus) 
 

• Degludec 
 

• Tresiba 



Case #3 
• M.N. is a 62 year old male with type 2 diabetes for 7 

years.   
• Currently treated with metformin 1g bid + sitagliptin 100mg daily + 

detemir 25 units qhs (has private drug coverage) 
• BMI = 34kg/m2; interested in losing weight 
• A1C = 9.2%, pt complains of increased frequency of urination 

keeping him up at night 

 
• What do you recommend for M.N.? 



Case #3 
Breakfast – 

8am 
Lunch – 1pm Supper – 

6pm 
Bedtime – 

10pm 
8.5 8.1 9.2 8.2 

10.2 9.2 8.3 9.3 

8.8 9.3 9.3 8.2 

9.0 8.8 9.8 8.3 

8.9 10.5 8.2 9.4 

9.1 9.6 8.7 9.5 

9.2 9.8 10.2 9.8 



Case #3 
• What do you recommend for M.N.? 

 
• Continue to titrate insulin up? 

 
• Start GLP-1 agonist analogue? 

 
• Start combination basal insulin – GLP-1 agonist? 



New Development in Diabetes 

 
• Greater emphasis on early combination therapy 

• GLP-1 agonists + basal insulin 
• SGLT-2i +GLP-1 agonists 

 
 
 

Bailey CJ et al.  Lancet.  2016(4):350-59. 



Degludec/ Liraglutide Combination 
(Xultophy) 

 
• RCT of degludec/liraglutide vs degludec vs 
liraglutide 
 

• 26 weeks – A1C reduction 1.9% on combo 
(p<0.05) vs 1.4% degludec or 1.3% liraglutide 
 

• Weight:  -1.5kg combo, -3kg liraglutide, +1.6kg 
degludec 

Holst J et al.  J Diabetes Sci Techol.  2016;10:389-97.  Pen Picture from company website. 

Presenter
Presentation Notes
DUAL-I study26 weeks – proportion of patients reaching A1C <7% without weight gain or hypoglycemia – 36% combination, 14% degludec, 52% liraglutide



Glargine/ Lixisenatide Combination 
(Soliqua)  

 
• RCT of glargine/ lixisenatide vs glargine vs 
lixisenatide 
 

• 30 weeks – A1C reductions significantly more 
with combo of -1.6% vs -1.3% glargine or 0.9% 
lixisenatide 
 

• Weight:  -0.3kg combo, -2.3kg lixisenatide, +1.1 
kg with glargine 
 Rosenstock  J et al.  Diabetes Care. 2016;39:2026-35.  Pen Picture from Company Website 

Presenter
Presentation Notes
LixiLan-O studyA1c<7% achieved with no weight gain/ hypoglycemia:  31.8% combo, 18.9% glargine, 26.2% lixisenatide



Case #3 
 

• M.N. elects to start a basal insulin – GLP-1 analogue. 
 

• Which agent would you recommend that he start? 
 

• How would you counsel M.N. to start and titrate his new 
basal insulin – GLP-1 analogue?  



Xultophy Dose Titration 
• 100 units degludec  + 3.6mg liraglutide in 3 mL 
pen 

• pen delivers doses from 10 to 50 units with 
each injection  
• each dosage unit contains 1 unit of degludec and 0.036 mg of 

liraglutide 
• use alternative agent if pt require dose below 16 units or above 50 

units 
• recommended starting dose 16 units degludec 
• increase or decrease by 2 units q3-4 days until FBG in target 

 
Xultophy Product Monograph 2018 

 

Presenter
Presentation Notes
• Administer once daily at same time each day with or without foodMaximum daily dosage is 50 units (50 units of insulin degludec and 1.8 mg of liraglutide)



Soliqua Dose Titration 
• 100 units glargine  + 33 mcg lixisenatide in 3 mL pen 
• pen delivers doses from 15 to 60 units with 
each injection  
• each dosage unit contains 1 unit of glargine and 0.33 mcg of 

lixisenatide 
• use alternative agent if pt require dose below 15 units or 

above 60 units 
• recommended starting dose 15 units glargine (previous basal 

dose <30) or 30 units glargine (previous basal 30-60) 
• increase or decrease by 2-4 units qweek until FBG in target 

Soliqua Product Monograph 2018 

Presenter
Presentation Notes
Administer SOLIQUA 100/33 subcutaneously once a day within the hour prior to the first meal of the day.�The maximum dosage of SOLIQUA 100/33 is 60 units (60 units insulin glargine/20 mcg lixisenatide)���



Case #4 
• P.D. is 52 year old male, type 2 DM X 20 years, wt=113kg,   

BMI = 35 kg/m2 recent A1C = 10.7%; otherwise generally 
healthy 

• Glargine (Lantus) 100 units qam and 100 units qhs + 
lispro  (U100 Humalog) 80 units ac each meal tid, no 
other DM meds 
 

• According to the patient: 
– he is taking all his insulin doses regularly at the correct doses 

(you verify with Rx refill histories) but finds the number of 
injections a lot.   

– Has ODB & private coverage; he states that he is compliant with 
his diet, unwilling to make other dietary modifications 

– he is only able to walk a couple of blocks because of knee and 
hip pains, he is unwilling to try other forms of exercise 

 

Presenter
Presentation Notes
2.1 units/kgDiscuss in hospital use.



Case #4 
 
 
 
 
 
 

 
 
 
 
 
 

•What could be accounting for P.D.’s 
persistently elevated BG values? 

FBS acL acS HS 
9.8 10.7 11.2 14.4 

10.2 11.1 13.2 10.6 
8.7 12.3 12.5 15.1 
12.4 9.8 10.1 12.3 
8.3 8.7 11.5 16.7 
13.2 16.2 20.2 9.8 
9.7 10.2 11.7 17.2 



Case #4 
• TDD = 100 + 100 + 80 + 80 + 80 = 440 
units 

• 440 unit TDD/113 kg = 3.9 unit/kg 
 

• What could be accounting for P.D.’s persistently elevated 
BG values? 
• Food/ snacking 
• Incorrect insulin injection technique/ insulin dose errors 
• Insulin dose omissions 
• Lipohypertrophy 
• Severe insulin resistance 
• Others? 



Case #4 
• P.D.’s endocrinologist believes he has resistant 
diabetes.   

• What treatment options could P.D.’s 
endocrinologist consider? 
• Food records/ more education 
• Small changes to self-care/ exercise 
• CCAC assessment of home DM management/ injection 

technique 
• Injection technique education  

• dose splitting, rotation of injection sites 

Presenter
Presentation Notes
Injection education technique – talk about dose splitting



Case #4 
 

• What treatment options could P.D.’s 
endocrinologist consider? 
• Add oral medications/ GLP-1 agonists 

• Metformin, liraglutide, DPP-4 inhibitors, SGLT-2 inhibitors 

 
• Add basal insulin 

• Low dose and titrate upwards 

 
• 4/5 injection regimen 

 



Case #4 
• Adding medications to patients already on insulin: 

 
 - SLGT-2i, GLP-1 agonists 
 - reduce TDD of insulin by 10-20% to start 
 - adjust insulin dose as needed 
 - expected impact in 3-5 days 



Insulin Dose Conversions 
From To Dose Conversion 

U200 Lispro Lispro 1 unit: 1 unit 
Lispro U200 Lispro 1 unit: 1unit 
Fiasp NovoRapid 1 unit: 1 unit 

NovoRapid Fiasp 1 unit: 1 unit 
Toujeo Lantus 20% dose reduction 

Tresiba (both 
concentrations) 

Lantus 20% dose reduction 

Lantus Toujeo 1 unit: 1 unit 
Lantus Tresiba (both 

concentrations) 
1 unit: 1 unit or  

20% dose reduction 

Entuzity Others Should not do 



Case #4 
• Consider concentrated insulins: 
• TDD = 100 + 100 + 80 + 80 + 80 = 440 units 

 
• Entuzity – tid distribution 
• 40:30:30 split 

 
• Toujeo – replace U100 glargine 
• U200 Humalog – unit for unit conversion 



Entuzity – Efficacy and Safety 
• 24 week open label, n=325 pts type 2 DM over 
200 units/day U100 insulin  randomized: 
• TID U500 R insulin 
• BID U500 R insulin 

 
• Endpoints:  A1C reductions – TID 1.1% vs BID 
1.2% - clinical equivalence 
 

• Hypoglycemia:  symptomatic hypoglycemia lower 
for TID vs BID 
 

Hood RC et al.  Endocrine Practice.  2015;21(7):782-93. 

Presenter
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Weight gain similar between treatments:  TID 5.4kg vs BID 4.9kg



Converting to U500 Regular Insulin 
• 100% TDD of U100 if A1C >8% or 80% TDD of U100 if 

A1C < 8% 
 

• TID split 40:30:30 at each meal 
• BID split 60:40 at breakfast & supper 

 
• If skip meal, then reduce dose by 50% 

Hood RC et al.  Endocrine Practice.  2015;21(7):782-93. 



Summary 
• New insulin & non-insulin products offer new alternatives  

to help with blood glucose management and insulin 
resistance 
 

• Current and ongoing trials will help to define the role of 
non-insulin & combination diabetes medications better 
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