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Learning Objectives
By the end of this session, the participants will be 
able to:
1. Describe the latest practice-changing data fot he 

management of type 2 diabetes
2. Discuss unique aspects of diabetes among the 

Chinese population
3. Utilize the tools on the guidelines.diabetes.ca

website from Diabetes Canada



ABCDES3 of Vascular Protection
A • A1C – optimal glycemic control (usually ≤7%)

B • BP – optimal blood pressure control (<130/80)

C • Cholesterol – LDL <2.0 mmol/L or >50% reduction 

D • Drugs to protect the heart

A – ACEi or ARB │ S – Statin │ A – ASA if indicated │SGLT2i/GLP-1 RA 

with demonstrated CV benefit if type 2 DM with CVD and A1C not at target

E • Exercise / Healthy Eating 

S • Smoking cessation

S • Screening for complications

S • Self-management, stress and other barriers
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2018 Diabetes Canada CPG – Chapter 8.  Targets for Glycemic Control 

A1C Targets

≤6.5
Adults with type 2 diabetes to reduce the risk of CKD and 

retinopathy if at low risk of hypoglycemia

Avoid higher A1C to minimize risk of symptomatic hyperglycemia and acute and chronic 
complications

≤7.0 MOST ADULTS WITH TYPE 1 OR TYPE 2 DIABETES

7.1

8.5

7.1-8.0%: Functionally dependent*

7.1-8.5%:
• Recurrent severe hypoglycemia and/or hypoglycemia unawareness

• Limited life expectancy

• Frail elderly and/or with dementia**

* Based on class of antihyperglycemic medication(s) utilized and person’s characteristics

** see Diabetes in Older People chapter

CKD; chronic kidney disease

A1C measurement not recommended. Avoid symptomatic hyperglycemia 
and any hypoglycemiaEnd of life

2018



Figure 3:  Pathophysiology of diabetes and antihyperglycemic therapies that address the defects
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Add additional antihyperglycemic agent best suited to the individual by prioritizing patient characteristics  (agents listed in alphabetical order by CV outcome data):

Class Effect on CVD 
Outcomes

Hypo-
glycemia

Weight Relative
A1C Lowering when 
added to metformin

Other therapeutic considerations Cost

GLP-1R agonists lira: Superiority
in T2DM with clinical 

CVD
exenatide LAR &

lixi: Neutral

Rare   to  GI side-effects, Gallstone disease
Contraindicated with personal / family history of medullary thyroid cancer 
or MEN 2
Requires subcutaneous injection

$$$$

SGLT2 inhibitors Cana & empa:
Superiority in

T2DM patients
with clinical CVD

Rare   to  Genital infections, UTI, hypotension, dose-related changes in LDL-C. Caution 
with renal dysfunction, loop diuretics, in the elderly. Dapagliflozin not to be 
used if bladder cancer.  Rare diabetic ketoacidosis (may occur with no 
hyperglycemia). Increased risk of fractures and amputations with 
canagliflozin. Reduced progression of nephropathy & CHF hospitalizations 
with empagliflozin and canagliflozin in those with clinical CVD

$$$

DPP-4 Inhibitors alo, saxa, sita: Neutral Rare Neutral  Caution with saxagliptin in heart failure
Rare joint pain

$$$

Insulin glar: Neutral
degludec: noninferior to 

glar

Yes   No dose ceiling, flexible regimens
Requires subcutaneous injection

$-
$$$$

Thiazolidinediones Neutral Rare   CHF, edema, fractures, rare bladder cancer (pioglitazone), cardiovascular 
controversy (rosiglitazone), 6-12 weeks for maximal effect

$$

-glucosidase inhibitor 
(acarbose)

Rare Neutral  GI side-effects common
Requires 3 times daily dosing

$$

Insulin secretagogue:
Meglitinide

Sulfonylurea

Yes

Yes









More rapid BG-lowering response
Reduced postprandial glycemia with meglitinides but usually requires 3 to 4 
times daily dosing.
Gliclazide and glimepiride associated with less hypoglycemia than 
glyburide.  Poor durability

$$

$

Weight loss agent (orlistat) None   GI side effects
Requires 3 times daily dosing

$$$



Positive CVOT emerged …

1 Zinman B, Wanner C, Lachin JM, et al. N Engl J Med Sep 17, 2015. 10.1056/NEJMoa1504720; 2 Neal B., Perkovic V, Mahaffey KW et al, N Engl J Med Jun 12, 2017. doi: 10.1056/NEJMoa1611925; 3 Marso S et al. N Engl J Med 

June 2016 doi: 10.1056/NEJMoa160382; 4 Marso S et al.N Engl J Med September 2016 doi: 10.1056/NEJMoa1607141. 5. Hernandez A et al. Lancet 2018 – Oct 2, 2018

PRIMARY

OUTCOME
SECONDARY OUTCOMES

CV Death, 

Nonfatal MI, 

Nonfatal Stroke

CV Death Nonfatal MI Nonfatal Stroke
Hospitalization for 

Heart Failure

EMPA-REG OUTCOME1

HR (95% CI)

0.86

(0.74, 0.99)

0.62   

(0.49, 0.77)
NS NS

0.65        

(0.50, 0.85)

CANVAS2

HR (95% CI)

0.86

(0.75, 0.97)
NS NS NS

0.67

(0.52, 0.87)

LEADER3

HR (95% CI)

0.87 

(0.78, 0.97)

0.78    

(0.66, 0.93)
NS NS NS

SUSTAIN-64

HR (95% CI)

0.74

(0.58, 0.95)
NS NS

0.61      

(0.38, 0.99)
NS

HARMONY

OUTCOMES5

HR (95% CI)

0.78 *

(0.68, 0.90)
NS

0.75**

(0.61, 0.90)
NS**

Data not 

shown

CV: cardiovascular; NS: not significant; MI: myocardial infarction. *CV death, MI, stroke;  **Fatal and nonfatal;  
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EMPA-REG Outcome: Primary Composite Endpoint
CV Death, MI, or Stroke

Zinman B et al. N Engl J Med 2015; DOI: 10.1056/NEJMoa1504720 
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HR 0.86 

95.02% CI (0.74, 0.99)

P < 0.001 for non-inferiority

p=0.04 for superiority

Placebo

Empagliflozin

No. of patients

Empagliflozin 4687 4580 4455 4328 3851 2821 2359 1534 370

Placebo 2333 2256 2194 2112 1875 1380 1161 741 166
9

PBO EMPA HR P NNT3

CV death, MI, stroke (%) 12.1 10.5 0.86 0.04 63

CV deaths (%) 5.9 3.7 0.62 <0.001 46

Nonfatal MI (%) 5.2 4.5 0.87 0.22

Nonfatal stroke (%) 2.6 3.2 1.24 0.16

Hosp. heart failure (%) 4.1 2.7 0.65 0.002 72

All-cause mortality (%) 8.3 5.7 0.68 <0.001 39



CANVAS PROGRAM: Primary Composite Endpoint
CV Death, MI, or Stroke

Neal B et al. N Engl J Med 2017; DOI:10.1056/NEJMoa1611925

No. of patients

Canagliflozin 5795 5566 4343 2555 2460 2363 1661

Placebo 4347 4153 2942 1240 1187 1120 789

10

Canagliflozin

Placebo

HR 0.86 

95% CI (0.75, 0.97)

P < 0.001 for non-inferiority

p=0.02 for superiority

Outcome (per 1000 pt-y) PBO CANA HR P or 95% CI NNT5

CV death, MI, stroke 31.5 26.9 0.86 0.02 44

CV deaths 12.8 11.6 0.87 (0.72-1.06)

Nonfatal MI 11.6 9.7 0.85 (0.69-1.05)

Nonfatal stroke 8.4 7.1 0.90 (0.71-1.15)

Hosp. heart failure 8.7 5.5 0.67 (0.52-0.87) 63

All-cause mortality 19.5 17.3 0.87 (0.74-1.01)
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Patients at risk

Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424

Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

LEADER: Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

Marso SP et al. N Engl J Med 2016;375(4):311-22.
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HR 0.87 

95.02% CI (0.78, 0.97)

P < 0.001 for non-inferiority

p=0.01 for superiority

Placebo
Liraglutide

12

PBO LIRA HR P NNT4

CV death, MI, stroke (%) 14.9 13.0 0.87 0.01 53

CV death (%) 6.0 4.7 0.78 0.007 77

Nonfatal MI (%) 6.8 6.0 0.88 0.11

Nonfatal stroke (%) 3.8 3.4 0.89 0.30

Hosp. heart failure (%) 5.3 4.7 0.87 0.14

All-cause mortality (%) 9.6 8.2 0.85 0.02 72



SUSTAIN-6: Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

Figure 1A. Kaplan Meier plot for first event adjudication committee-confirmed CV death, non-fatal MI and non-fatal stroke using ‘in-trial’ data from subjects in the full analysis set. 

*Not prespecified. CI, confidence interval; CV, cardiovascular; HR, hazard ratio; MI, myocardial infarction. 

Marso et al. NEJM, Published on September 16th, NEJM.org
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HR, 0.74 (95% CI, 0.58; 0.95)

P<0.001 for non-inferiority

P=0.02 for superiority

Semaglutide, 6.6%

Placebo, 8.9%

Number of subjects at risk

Semaglutide 1648

Placebo 1649

PBO SEMA HR P NNT2

CV death, MI, stroke (%) 8.9 6.6 0.74 0.02 44

CV death (%) 2.8 2.7 0.98 0.92

Nonfatal MI (%) 3.9 2.9 0.74 0.12

Nonfatal stroke (%) 2.7 1.6 0.61 0.04 91

Hosp. heart failure (%) 3.3 3.6 1.11 0.57

All-cause mortality (%) 3.6 3.8 1.05 0.79
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Hernandez AF et al. Lancet 2018; published online October 2, 2018. 14

HARMONY OUTCOME: Primary outcome
CV death, myocardial infarction, or stroke

PBO ALBI HR CI

CV death, MI, 

stroke 

(%)

9.0 7.1 0.78 0.68-0.90

CV death (%) 2.7 2.6 0.93 NS

Total MI (%) 5.1 3.8 0.75 0.61-0.90

Total stroke (%) 2.3 2.0 0.86 NS

All-cause 

mortality 

(%)

4.3 4.1 0.95 NS



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

H
E
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N

T
IO

N
S

Clinical CVD?

See next page

AT DIAGNOSIS OF TYPE 2 DIABETES2018

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



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 

SGLT2 inhibitor

Clinical CVD?

NO

2018







ABCDES3 of Vascular Protection
A • A1C – optimal glycemic control (usually ≤7%)

B • BP – optimal blood pressure control (<130/80)

C • Cholesterol – LDL <2.0 mmol/L or >50% reduction 

D • Drugs to protect the heart

A – ACEi or ARB │ S – Statin │ A – ASA if indicated │SGLT2i/GLP-1 RA 

with demonstrated CV benefit if type 2 DM with CVD and A1C not at target

E • Exercise / Healthy Eating 

S • Smoking cessation

S • Screening for complications

S • Self-management, stress and other barriers
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Guidelines.diabetes.ca



Or download the App



Prevalence of diabetes in adults, 2017

IDF diabetes atlas, 8th edition, 2017



Total number of adults with diabetes, 2017 / 2045

IDF diabetes atlas, 8th edition, 2017





Feature Eastern Populations Western populations
Subgroup with fastest increase in prevalence Young and middle aged individuals Elderly and migrant individuals

Complications

Stroke, renal disease and cancers that might have 
viral aetiologies.
Renal dysfunction is a main driver of cardiovascular
disease

Predominantly coronary heart disease

Pattern of prediabetes
Predominantly impaired glucose tolerance, which is 
diagnosed using an oral glucose tolerance test

Predominantly impaired fasting glycaemia.
Fasting plasma glucose level is the preferred test to 
diagnose diabetes mellitus

Aetiology of early onset diabetes (<35 years)

Considerable phenotypic and genetic 
heterogeneity.
Familial causes and obesity more important than 
autoimmunity

Predominantly autoimmune etiology

Principal driver of type 2 diabetes mellitus
Low BMI is common in populations with diabetes 
mellitus and reflects ß-cell dysfunction

High BMI is common in populations with diabetes 
mellitus and reflects insulin resistance

Adiposity
Higher visceral fat for same BMI and waist 
circumference

Lower visceral fat for same BMI

Causes of insulin resistance

Pollutants, pathogen-rich environment (low grade 
infection), and psychosocial stress.
Activation of innate inflammatory response 
exacerbates glucolipotoxicity

Predominantly due to adiposity.
Environmental factors and inflammation less 
important.

East vs West: Population related differences in risk 
factors, diabetes profiles and care delivery

Kong AP et al. Nat Rev Endocrinol 2013 Sep;9(9):537-47.



Table 1- Age- and sex-standardized diabetes incidence with 95% CIs for each ethnic group and year, and adjusted hazard ratios for diabetes 
incidence (relative to the European 1996 population)

Adjusted hazard ratios

Group
Diabetes incidence 
(95% CI) per 1,000 

person-years

Adjusted for age and 
sex

Adjust for age, sex, 
income, and immigration

Adjust for age, sex, income, 
immigration, and BMI

Adjust for age, sex, 
income, immigration, 
BMI, physical activity, 

and smoking

European

1996 7.8 (7.2 – 8.7) 1 1 1 1

2001 9.6 (8.8 – 10.5) 1.23 (1.08 – 1.40) 1.25 (1.09 – 1.43) 1.12 (0.98 – 1.28) 1.10 (0.95 – 1.27)

2003 10.0 (9.1 – 10.8) 1.28 (1.12 – 1.44) 1.32 (1.15 – 1.51) 1.20 (1.04 – 1.36) 1.19 (1.03 – 1.37)

2005 9.7 (8.8 – 10.4) 1.26 (1.09 – 1.42) 1.31 (1.13 – 1.49) 1.21 (1.05 – 1.40) 1.22 (1.05 – 1.39)

Chinese

1996 1.3 (0.0 – 3.7) 0.16 (0.00 – 0.40) 0.20 (0.00 – 0.55) 0.33 (0.00 – 0.93) 0.39 (0.00 – 1.11)

2001 13.6 (4.4 – 23.6) 1.58 (0.51 – 2.88) 1.92 (0.61 – 3.75) 2.63 (0.76 – 5.18) 2.74 (0.58 – 5.64)

2003 13.0 (5.7 – 22.6) 1.67 (0.72 – 2.90) 2.02 (0.90 – 3.61) 2.89 (1.11 – 5.19) 3.22 (1.25 – 5.98)

2005 19.6 (9.8 – 30.0) 2.41 (1.19 – 3.80) 2.89 (1.47 – 4.74) 4.49 (2.25 – 7.31) 4.50 (1.89 – 7.49)

P value for trend* - < 0.001 < 0.001 < 0.001 < 0.001

11½-fold increase in DM incidence among 
Chinese-Canadians from 1996-2005

Alangh A et al. Diabetes Care 2013;36(10):3015-7.



Higher prevalence of T2D among young people 

Ke C et al. Diabet Med 2015:32:487-96.



Higher prevalence of Gestational diabetes

Yeung R et al. J Diab Complic 2017;31:529-36.



Less risk of complications

Shah B et al. Diabetes Care 2013;36: 2670-76..



Greater A1C lowering with DPP4 inhibitor 
among Asians

A1c correlated with BMI when average BMI <30 kg/m2

Kim YG et al. Diabetologia 2013;56(4):696-708.

Subgroup No. Of Studies 
(comparisons)

No. Of Patients
Control

HbA 1c

WMD (95% CI) (%)
I2

(%)
Treatment Control

Overall studies

Non-Asian-dominant studies 41 (44) 7,639 6,145 -0.65 (-0.69, -0.60) 35.4

Asian-dominant studies 13 (13) 2,050 1,357 -0.92 (-1.03, -0.82) 74.8

Combined 54 (57) 9,689 7,502 -0.72 (-0.77, -0.67) 67.6

Monotherapy studies

Non-Asian-dominant studies 15 (15) 1,944 1,533 -0.64 (-0.70, -0.57) 13.8

Asian-dominant studies 6 (6) 675 498 -1.01 (-1.14, -0.88) 58.   3

Combined 21 (21) 2,619 2,031 -0.74 (-0.84, -0.64) 73.9

Oral combination therapy studies

Non-Asian-dominant studies 27 (29) 5,695 4,612 -0.66 (-0.71, -0.60) 44.3

Asian-dominant studies 7 (7) 1,375 859 -0.85 (-0.97, -0.72) 72.3

Combined 34 (36) 7,070 5,471 -0.70 (-0.76, -0.65) 61.2

-1.5 -1.0 -0.0 0.50
WMD (95% CI) (%)

Favours 
control

Favours
treatment

WMD = weighted mean difference.  BMI = body mass index.  DPP = dipeptyl peptidse



Increased mortality and CV outcomes with 
sulfonylurea use by ethnicity

Ke C et al. Can J Diabetes 2017;41:150-55.



High carbohydrate foods

3-inch mantou 8-inch yao tiu 3 dumpling wrappers

1 cheung fun 1 ham siu gok 2 pieces

1 cup white rice 1 cup udon1 cup pad thai

= 30 grams = 30 grams = 15 grams

= 15 grams = 30 grams

= 44 grams = 48 grams= 47 grams

= 15 grams







Summary

• Presence of CV disease has changed diabetes 
managements

• ABCDESSS   guidelines.diabetes.ca

• DM among Chinese increasing, lower BMI, 
more insulin deficient, more GDM, DPP4i may 
work better, high carb foods – use resources


