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Overview of Today’s Talk

• Forming the Comparative Question
• A Cohort Comparison Setup
• Taking a look at the results
• Moving Forward with Drug Therapy



Background

• Guidelines for A1C targets in Canada and the 
United States in the past (~2007) were similar to 
today
– Over 7% A1C would be at the level for diagnosis
– Target is near or less than 7%, or more aggressively 

6.5%. The United States leaned more towards 6.5%
• Current guidelines for A1C in type 2 diabetes are:

– An A1C between 6%-6.5% will mean you are at risk 
of Diabetes, and diagnosis occurs when fasting 
A1C values are 7% or above. 

– A1C Targets can be patient specific, but most aim 
to keep A1C below 7%, or 6.5% if possible

• Guidelines today and in the past stress timely 
addition of additional oral therapy or insulin to 
control glycemic levels



Background



Background

• Treatment for Type 2 Diabetes includes 
pharmaceuticals and lifestyle changes
– United States and Canadian Guidelines suggest 

Metformin as a first line oral agent for treatment
– Blood glucose level target is set with physician

• When a patient’s A1C levels are no longer in 
control near the target set, their therapy 
must be escalated
– This is referred to as Treatment Intensification



Hypothesis

• Canada and the United States follow similar 
guidelines for the treatment of newly 
diagnosed type 2 diabetics

• We would assume that given these 
similarities, the time to therapy progression 
should be similar as well between the two 
countries

• However, given some studies showing 
aggressive drug treatments in the United 
States, potential exists that there may be a 
difference in diabetic drug treatment as well



Population and Methods

• New User Design
– Patients with a new antihyperglycemic 

prescription
– Restricted to Metformin Monotherapy with no 

combination therapy
– Exclude women with ICD Code for Polycystic 

Ovarian Syndrome 
• Two Observation Periods

– 2003-2007 New Users (Cohort 1)
– 2008-2009 New Users (Cohort 2)

• Both cohorts followed until 2010



Methods

• Our two cohorts were comprised of new 
patients prescribed metformin as a first line 
agent

• Time to treatment intensification was 
evaluated between the U.S. vs Canada 
using the two cohort groups. 

• U.S. patients were comparable in inclusion 
criteria to Canadians

• Main statistical analysis was Cox proportional 
hazards regression with adjustment for age, 
sex, laboratory data, and major 
comorbidities using Elixhauser Comorbidity 
Scores. 



Looking at the Results

Patient Characteristics
2003-2007 Canada

N=2432
U.S.

N=3977 P-value

Mean age 70 68 < 0.01

Sex, (%) Male 45 55 < 0.01

Elixhauser Score, Mean (SD) 1.52 (1.20) 1.11 (0.49) < 0.01

Follow-up, mean, days 1152 1003 < 0.01



Looking at the Results

Patient Characteristics
2008-2009 Canada

N=23022
U.S.

N=19318 P-value

Mean age* 57 54 < 0.01

Sex, (%) Male 53 51 < 0.01

A1C at Baseline, Mean (SD) 8.15 (2.3) 7.97 (2.2) 0.96

Elixhauser Score, Mean (SD) 1.15 (0.65) 1.09 (0.46) < 0.01

Follow-up, mean, days 578 649 < 0.01



Looking at the Results

• Average Days to Secondary Failure:
– From 2003-2008:

• Canada: 492
• U.S.: 264

– From 2008-2010:
• Canada: 267
• U.S.: 194

• Average A1C at Failure (SD):
– Canada: 9.0 (2.07)
– U.S.: 8.6 (1.88)



Looking at the Results

Days to Intensification, Distribution for Canada



Looking at the Results

Days to Intensification, Distribution for US



Looking at the Results

Kaplan Meier Survival Curve, Cohort 1

263 327



Looking at the Results

Kaplan Meier Survival Curve, Cohort 2

119 197



What Did We See?

• New type 2 diabetics in the United States are 
more likely to experience secondary failure 
sooner than new type 2 diabetics in Canada

• This progression is potentially a good choice 
for prevention of complications

• Aggressiveness in progression to second 
agent is more consistent with clinical 
practice guidelines

• The United States appears to initiate therapy 
at a lower baseline A1C

• The United States also appears to initiate a 
second agent at a lower A1C compared to 
Canada
– A1C > 0.3% is clinically significant



Previous Literature 

• Time to intensification in Canada in this study 
is shorter than a similar study in Ontario of 
elderly patients 
– Average time to therapy intensification was six 

years
– Those patients had a substantial delay between 

diabetes diagnosis and initiation of antidiabetic 
therapy. (Gomes 2013)

• Our time of about 8 months to treatment 
intensification in the United States is shorter 
than other studies
– Others have shown times of 372 days, 14 months, 

and 16.9 months to therapy escalation (Yood 
2006, Fu 2011, Pantalone 2016, Brown 2010)



Previous Literature 

• Our baseline A1C in this study is much higher 
than other Canadian studies have shown
– DICE study and ADOPT trial, study showed baseline 

A1C Around 7.3% (Harris 2005, Kahn 2006)
– DRIVE study and DM-SCAN study showed a 

baseline A1C of 7.5% (Braga 2010, Lieter 2013)

• Baseline A1C in the United States was closer 
to previous studies
– An A1C of 8.3% was shown for patients from a 

study in Massachusetts (Grant, 2004)
– An A1C of 8.2% was shown for metformin 

monotherapy patients across the United States 
(Riedel, 2007)



Strengths

• Large population based samples in Canada and the 
United states

• Similar Clinical Practise Guidelines between Canada 
and the United States

• Comprehensive dispensation records

• Laboratory data at baseline was able to determine 
some characteristics at baseline



Limitations 

• Prescription records were used as markers for 
treatment intensification

– Some patients may have changed therapies due to adverse 
events

– Changes in dosage were not assessed

• Laboratory Data were not complete throughout the 
entire follow-up time

– Cannot fully evaluate A1C values at time of intensification. 

• Patients in the United States were insured
– No extrapolation to uninsured patients
– Patients in Canada are eligible for universal coverage



Recommendations

• Maintaining low A1C values is very 
important in health and preventing long 
term complications in new type 2 
diabetics
– The evidence of lowered A1C is not as strong 

in preventing complications as it used to be; 
however lower A1C is associated with lower 
risk of Renal Disease

• Progressing therapy early may be one 
way to reduce risk for patients in the long 
term

• Developing and maintaining a goal for 
therapy and A1C is key to diabetic 
health
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Questions?



Cohort 1, 30 day window
N Obs Mean Median

United States 361 299.3102493 170.0000000
Canada 698 528.9340974 362.0000000

Cohort 1, 14 day window
canada N Obs Mean Median
0 415 263.2361446 127.0000000
1 753 491.9243028 327.0000000



Cohort 2, 14 day window
canada N Obs Mean Median
United States 1445 194.0906574 119.0000000
Canada 4676 266.7991873 196.5000000

Cohort 2, 30 day window
N Obs Mean Median

United States 1220 225.7385246 161.0000000
Canada 4198 294.6021915 236.0000000




