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Diabetes new approaches IS IT TIME TO SAY 
GOODBYE TO MY DEAR FRIEND
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VOTE

• A) YES

• B) NO

• C) NOT SURE



DIABETES IS CHANGING

*TIR: 3.9–10 mmol/L.
1. Battelino T et al. Diabetes Care. 2019 Aug;42(8); 2. Wright Jr. EE et al. Clin 

Diabetes. 2020 Dec;38(5):439-448.
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diabetes

A time in range (TIR)* of 70% correlates with an A1C of 7%1

TIR 
70%

A1C 
7%

10%
TIR

0.5% 
to 

0.8%
A1C

Every 10% ↑ in TIR* corresponds to a clinically relevant 
improvement in A1C1

Each 5% ↑ in TIR* is clinically beneficial2
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MRS P

• TYPE 2 DIABETES FOR ? 5 YEARS

• NEW CONSULT

• FEELS WELL

• NOT CHECKING SUGARS

• NO RECENT EYE CHECKUP

• NO KNOWN KIDNEY ISSUES

METFORMIN ; ACE AND STATIN

And Diamicron



EXAMINATION

• BP 140/90

• BMI 33

• FEET DECREASE MONOFILAMENT

• CVS NORMAL

• RESP CLEAR



LABS

• GFR 50

• PROTEINURIA 1 GRAM/DAY

• A1C 0.095

• LDL 1.8

• TSH NORMAL



DISCUSSION

• DISCUSSED PROS AND CONS WITH PATIENT

• GIVEN LOW GFR AND NO CAD; SGLT2 WOULD HAVE BEEN A GOOD 
OPTION

• PATIENT HAS RECURRENT YEAST AND UTI

• DIDN’T WANT INJECTIONS

• WENT WITH RYBELSUS



RYBELSUS; 
OZEMPIC



COURSE

• PATIENT WAS STARTED ON 3 MG A DAY

• FOR ONE MONTH

• WAS GOING AWAY MARCH 5

• DUE TO COVID TRIP CANCELLED

• INCREASED TO 7 MG

• NO SIDE EFFECTS; TOLERATING WELL

• A1c over 7 sglt2 added

• 3 years later a1c at 8 percent on 4 agents ;what is next step
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History lane with dr K

• Young resident at JGH

• Started my

• endo training 1990

• We had crazy hair back then

• And Insulin was out!!!!



1992

• First clinic at jgh

• Insulin was BAD

• Caused heart disease; made you gain weight

• Made you swell

• Don’t use it even if your sugars are high

• First clinic a1c 10 percent

• Don’t start insulin

• He is insulin resistant he needs to lose weight and exercise



1992 to 2010

• Oral agents available

• Glyberide and its friends

• Metformin

• Dpp4

• Tzd

• Acarbose



ukpds



Conclusion they all work get control better and 
hence the following 20 years would be about 
glucose control;insulin was no longer evil



Adopt trial



World rocked again 2008

• Nissen published 

• Linking an metanalysis

• Showing tzd high cardiac complications and death

• Gone were tzd;

• First time an agent  was associated with worsening outcomes

• BUT GOING FORWARD ALL TRIALS HAD TO SHOW SAFETY OF AGENTS





2008 TO 2010

• INSULIN BACK IN 

• TZD OUT

• ORIGIN TRIAL

• Insulin was safe but 

• But didn’t offer any 

• Cardiac protection



2010 TO PRESENT

• DRUGS HAD TO BE TESTED FOR CARDIAC SAFETY

• AND HENCE A NEW ERA OF DIABETES
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* In individuals with atherosclerotic cardiovascular disease, history of heart failure (with reduced ejection fraction) or chronic kidney disease, agents with cardiorenal benefits (Fig 2a and 2b) may be considered (see 2020 Update – The Users Guide)
† Unintentional weight loss should prompt consideration of other diagnoses (e.g. type 1 diabetes or pancreatic disease) †† Reassess need for ongoing insulin therapy once type of diabetes is established and response to health behaviour interventions is assessed

Go to Figure 3Go to Figure 2

• Assess glycemic control, cardiovascular and renal status*, recent dietary patterns and weight change †

• Select individualized A1C target (see Chapter 8, 2018 CPG)

• Provide and/or refer for diabetes education (see Chapter 7 2018 CPG)

• Start healthy behaviour interventions (see Chapters 10,11, 17 2018 CPG)

Goal: 

Attain A1C target by 3 
months

Lifestyle changes expected to 

reduce blood glucose levels

No pharmacotherapy

Start metformin

(if A1C is > 1.5% above target, start 

metformin plus a second agent)

Symptomatic hyperglycemia 

and/or metabolic decompensation

Start Insulin†† ± metformin

start Metformin Adjust or Advance Therapy

Reassess A1C in 3-6 months (see Chapter 9 2018 CPG)

If A1C NOT at target 

at 3 months

A1C, glycated hemoglobin; 
CPG, clinical practice guidelines

At Diagnosis of Type 2 Diabetes

2020



Regular Review

• Assess glycemic control, cardiovascular and 

renal status

• Screen for complications (eyes, feet, kidneys)

• Review efficacy, side effects, safety and ability 

to take current medications

• Reinforce & support healthy behaviour

interventions

if A1C NOT at Target

and/or

Change in Clinical Status

Adjust or Advance 

Therapy1

A1C above target and glucose lowering requiredASCVD, CKD or HF, OR Age >60 with 2 CV risk factors2

ADD or SUBSTITUTE AHA 

with demonstrated cardiorenal benefits (see Fig 2b)

ADD or SUBSTITUTE AHA3

according to clinical priorities4

start insulin for symptomatic hyperglycemia and/or metabolic decompensation (fig 3)

1. Changes in clinical status may necessitate adjustment of glycemic targets and/or deprescribing
2. Tobacco use; dyslipidemia (use of lipid modifying therapy or a documented untreated LDL ≥3.4 mmol/L, or HDL-C <1.0 

mmol/L for men and <1.3 mmol/L for women, or triglycerides ≥2.3 mmol/L); or hypertension (use of blood pressure 
drug or untreated SBP ≥140 mm Hg or DBP ≥95 mmHg)

3. All AHA’s have Grade A evidence for effectiveness to reduce blood glucose levels
4. Consider degree of hyperglycemia, costs and coverage, renal function, comorbidity, side effect profile, and potential 

for pregnancy

NEW

NEW

NEW

Update: Reviewing, Adjusting or 
Advancing Therapy

2020



POPULATION
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Update: For People with ASCVD, CKD or HF, 
OR >60yrs and 2 CV risk factors

2020



** In CV outcome trials performed in people with ASCVD, CKD, HF or at high CV risk

*** VERTIS (CV outcome trial for ertugliflozin) presented at ADA June 2020 showed non-inferiority for MACE. Manuscript 
not published at time of writing.

†† All AHA’s have Grade A 
evidence for effectiveness 
to reduce blood glucose 
levels

††† Consider degree of 
hyperglycemia, costs and 
coverage, renal function, 
comorbidity, side effect 
profile, and potential for 
pregnancy

AGENT CHARACTERISTICS
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2020
Where additional glucose lowering is required

Hypoglycemia Weight gain

Return to Main Menu



Both GLP1-RA & SGLT2i reduce 
risk of MACE

Summary of Outcome Trials Showing Cardiorenal Benefits

For People with 
T2D and ASCVD

2020
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Unchanged: Initial choice of therapy

Symptomatic 
Hyperglycemia 

and/or 

Metabolic 
Decompensation

• Polyuria

• Polydipsia

• Weight loss

• Volume depletion

Start INSULIN +/- metformin



When to start insulin

1)Metabolic decompensation

2) Preconception

If a1c not at target

3) Evidence of ketoacidosis

4) Poor control despite oral agents and glp1 agonist

5) All of the above



• Symptomatic hyperglycemia and/or metabolic decompensation (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. type 1 diabetes or latent autoimmune diabetes 
in adults [LADA] are being considered)

• Conception planning or during pregnancy

• When noninsulin AHA are unable to achieve target glycemic control

2020Users’ Guide
Adjusting or 
advancing therapy

Continued on next slide



If starting insulin

1) Best to start with mealtime insulin 

2) Best to start with basal insulin only

3) Best to start with multiple daily injections

4) Insulin pump is the best way to go



Clinical Practice Guidelines 2020 Updates:
Initiating Insulin Treatment in Patients With T2D

Lipscombe L et al. Can J Diabetes 44 (2020) 575–591. 37

What are the recommendations for patients with T2D who need to initiate insulin?

In people not achieving glycemic targets on existing noninsulin antihyperglycemic medication(s), 
the addition of a basal insulin regimen should be considered over premixed insulin or bolus-only regimens, 

if lower risk of hypoglycemia and/or preventing weight gain are priorities

Therapeutic considerations

• Potentially greatest A1C reduction and 
(theoretically) no maximum dose

• Dose escalation may be limited by 
hypoglycemia

• Numerous formulations and delivery 
systems allow for regimen flexibility

Cautions

• Education required regarding blood glucose 
monitoring and preventing, detecting and 
treating hypoglycemia

• Numerous formulations and delivery 
systems increases complexity and risk for 
errors



Clinical Advantages of Second-Generation 
Basal Insulin Analogues

Gla-300: insulin glargine U300; IDeg: insulin degludec.
Kalra S et al. Diabetes Ther. 2021 Feb;12(2):465-485; Cheng AYY 

et al. Adv Ther (2019) 36:1018–1030.
38

Second-generation basal analogues have 
advantages over previous generations

• Extended action profiles

• Comparable glycemic control

• Reduced risk of hypoglycemia

• Reduced number of injections

• Smaller injection volumes 

Newer second-generation basal insulin analogues 
Gla-300 and IDeg have demonstrated increased 

stability, which translates to:

What are the clinically meaningful benefits of second-generation basal insulin 
analogues compared to first-generation?

Increased convenience and  flexibility in 
timing of administration

Potential for morning dosing, without 
adversely impacting efficacy or safety

Reduced risk of severe and nocturnal 
hypoglycemia

Potentially overcoming key barriers to 
insulin initiation and titration



Starting or Advancing Insulin in Type 2 Diabetes

Advance therapy if 
A1C not at target 

within 3-6 months 
despite adequate 

titration of insulin* 
and supports for 

lifestyle and 
pharmacotherapy

Decision to initiate insulin
Fasting glucose and/or A1C NOT at target on current AHA or symptomatic hyperglycemia and 

/or metabolic decompensation.

Regular Review

• Assess glycemic 
control, 
cardiovascular and 
renal status

• Screen for 
complications (eyes, 
feet, kidneys)

• Review efficacy, 
side effects, safety 
and ability to take 
current medications

• Reinforce and 
support healthy 
behaviour 
interventions

Start basal insulin and titrate to achieve fasting glucose target.
Continue Metformin unless contraindicated. Review/adjust other AHAs.

Add bolus insulin step-wise, beginning with one meal injection per day
(consider stopping SUs)

Advance to multiple injections with bolus injection at each meal.
(stop SUs, review or adjust other AHAs)

.

If GLP1-RA, SGLT2i, 
DPP4i are 

contraindicated or not 
options

Add GLP1-RA 
(stop DPP4i)

Add SGLT2i (for 
glycemia, if 
eGFR>45)

Add DPP4i 
(unless taking 

GLP1-RA)

Add SGLT2i (for 
glycemia if eGFR

>45)

Add GLP1-RA (stop 
DPP4i)

Return to Main Menu
Highest level of evidence: Grade C or DGrade A Grade B

*     Titration of basal insulin to achieve target FPG without hypoglycemia 
†     And titrate dose of GLP1-RA as tolerated
††   Or fixed ratio combination
††† If eGFR >30ml/min/1.73m2, may be used for cardiorenal benefit
**   Sulfonylureas or meglitinides

Users’ Guide
Dose titration and use of 
combination products



Real-World Burden of Hypoglycemia in 
Canadians With Diabetes

InHypo-DMPQ: InHypo-DM Person with Diabetes Mellitus 
Questionnaire. CI: confidence interval.

Ratzki-Leewing A et al. BMJ Open Diab Res Care 
2018;6:e000503.

40

41% Nocturnal hypoglycemia

Incidence of hypoglycemia among adults with diabetes taking insulin may be higher than previously thought

Overall hypoglycemia rate: 

35.1 events/person-year
95% CI: 34.6 to 35.6

65% experienced ≥1 hypoglycemia event

66% Daytime hypoglycemia
(22.7 events/person-year)

(12.6 events/person-year)

Total hypoglycemia:

27% Nocturnal hypoglycemia

Overall hypoglycemia rate: 

2.5 events/person-year
95% CI: 2.3 to 2.6

40% experienced ≥1 hypoglycemia event

38% Daytime hypoglycemia
(1.5 events/person-year)

(1.0 events/person-year)

Severe hypoglycemia:

N=552

T1D patients  
n=94

T2D patients  
n=456

InHypo-DMPQ Study
(Canada)

95% CI: 58.2 to 66.3

95% CI: 36.9 to 45.1

95% CI: 22.2 to 23.0

95% CI: 12.3 to 12.9

95% CI: 34.0 to 42.1

95% CI: 23.4 to 30.8

95% CI: 1.4 to 1.6

95% CI: 0.9 to 1.0

95% CI: 61.0 to 69.0 95% CI: 36.5 to 44.7
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Time in Range Targets for People With 
Diabetes

*Includes percentage of values >13.9 mmol/L; **includes percentage of values <3.0 mmol/L. 
Note: Targets are tighter for pregnancy.  

Image adapted from: Battelino T et al. Diabetes Care. 2019 Aug;42(8):1593-1603.
44

Time in range goals will be different for every person and may depend on medication, diabetes type, diet, age, 
general health, and hypoglycemia risk. Thus, targets can be personalized to meet individual needs.

Primary goal for effective and safe glucose control is to           time in range and           time below range

What time in range goals should my patients aim for?

Most people with diabetes:

<1%
<4%**

>70% 

<25%*

<5%>13.9 mmol/L 

>10.0 mmol/L 

Target range:
3.9–10.0 mmol/L

<3.9 mmol/L 
<3.0 mmol/L <1%

>50%

<50%*

<10%>13.9 mmol/L

>10.0 mmol/L

Target range:
3.9–10.0 mmol/L

<3.9 mmol/L

Older/high-risk people with diabetes:

Click for information 
on factors that impact 
the daily life of people 
with type 2 diabetes
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Date of Download:  11/10/2022 Copyright © 2022 American Diabetes Association. All rights reserved.

From: Management of Hyperglycemia in Type 2 Diabetes, 2022. A Consensus 

Report by the American Diabetes Association (ADA) and the European 

Association for the Study of Diabetes (EASD) 

Diabetes Care. 2022;45(11):2753-2786. doi:10.2337/dci22-0034

Importance of 24-h physical behaviors for type 2 diabetes.

Figure Legend:





AND GUESS WHAT 
EXERCISE IS IN



Thank you ;Any Questions


