
Basal insulins are a very valuable therapy in managing hyperglycemia in people with type 
2 diabetes. Initiating basal insulin therapy is a recommended option for people living with 
type 2 diabetes whose A1c goals are not reached after 3 months on existing therapy or who 
have significantly elevated A1c levels (>11.0%), symptoms of hyperglycemia, or evidence 
of catabolism such as weight loss (1). The use of other antihyperglycemic agents (metfor-
min, DPP4 inhibitors, GLP-1 receptor agonists, SGLT2 inhibitors) with insulin often results 
in lower doses of basal insulin being necessary to achieve glycemic control (2). The role of 
basal insulin in managing type 2 diabetes is fundamental based on the pathogenesis of 
type 2 diabetes; insulin is often under-produced by the pancreas over time and requires 
replacement. Compared with mixed insulin or basal bolus regimens, basal insulin often 
numerous advantages including resulting in less hypoglycemia, less weight gain, and less  
complexity (3).  

The Landscape of Basal Insulins
In Canada, basal insulin therapies include intermediate-acting NPH and long-acting ana-
logues such as degludec U-100, degludec U-200, detemir, glargine U-100 and glargine U-300. 
These therapies differ in how they are absorbed into circulation from the subcutaneous 
tissue and their duration of action 
(4,5). In particular, the newer genera-
tion basal analogues, degludec and 
glargine U-300, can be given once 
per day with lower rates of hypogly-
cemia than other basal insulins (6). As 
well, the newer generation basal in-
sulin analogues offer more flexibility 
and can be given in the morning or 
evening with equal effectiveness and 
safety (6). The Flex Study illustrates 
the amazing flexibility of degludec 
by varying injection timing without 
compromising glycemic control or 
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period and is directly related to the risk of micro-
vascular complications (and possibly macrovascular 
disease) related to diabetes. However, the A1c has 
numerous disadvantages including the fact that 
is does not take in to account glycemic variability, 
does not lead to real-time actions since it is only 
measured every few months, and may be inaccurate 
in individuals who have certain medical conditions 
that affect hemoglobin (9). 

As result, another parameter for “glycemic con-
trol” that has been adopted globally is the ‘Time in 
Range’, defined in most cases as the percentage of 
time in which a person’s glucose is between 3.9-10 
mmol/L. For most people with diabetes, it is recom-
mended that >70% of time be in range, < 25% of 
the time above range (> 10.0 mmol/L), and < 4% of 
the time below range (< 3.9 mmol/L) (10). For people 
with diabetes in pregnancy, children, or frail elder-
ly, these international consensus recommendations 
are different allowing for the individualization of 
diabetes care. Another very useful parameter is the 
coefficient of variation, which reflects the degree 
of glycemic variability that exists for the person 
with diabetes (target < 36%).  Suboptimal glycemic 
variability leads to more diabetes distress and an in-
creases risk of complications  (13, 14). Time in range and 

safety vs. same-time-daily degludec or glargine 
administration (6). The Diabetes Canada guidelines 
comment on the various types of basal insulin and 
provide recommendations on the different op-
tions. They emphasize that if minimizing the risk 
of hypoglycemia is a priority, to use long-acting 
insulin analogues (insulin glargine U-100, glargine 
U-300, detemir, degludec) over NPH insulin to re-
duce the risk of nocturnal and symptomatic hypo-
glycemia (8). This recommendation is very practical 
since reducing hypoglycemia is almost always a 
priority for all people living with diabetes. To help 
differentiate amongst the basal insulin options, Di-
abetes Canada suggests using insulin degludec or 
insulin glargine U-300 over insulin glargine U-100 
to reduce overall and nocturnal hypoglycemia; and 
severe hypoglycemia in patients at high CV risk (8). 

Time in Range: A Best Practice Consequence
Since the advent of glucose sensing technology 
with continuous glucose monitors and flash glucose 
monitors, the ability for people living with diabetes 
to monitor their glucose in real time accurately has 
greatly improved. This can lead people to make bet-
ter decisions around lifestyle and pharmacotherapy. 
This is especially valuable for people using insulin 
to reduce the risk of hypoglycemia and prevent or 
correct hyperglycemia effectively. Those with hy-
poglycemia unawareness or populations at higher 
risk of hypoglycemia (children, elderly) also derive 
benefits. As well, these new glucose sensing tech-
nologies can generate reports, such as the ambu-
latory glucose profile, that gives valuable informa-
tion to the person living with diabetes and health 
care professionals. These technologies improve care 
offered by health care teams and promote patient 
self-management. The ADA has noted that these 
technologies can reduce the incidence of diabetes 
related complications and mortality (12). 

Traditionally, “glycemic control” was evaluated 
based on a person’s A1c. This is because the A1c rep-
resents the average glucose over about a 3-month 
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other parameters can be viewed by the person liv-
ing with diabetes and their health care profession-
als in real-time, permitting beneficial adjustments 
to diabetes management.

New basal insulins, such as degludec and glargine 
U-300, have been shown to improve time in range 
and result in less time below range compared with 
other basal insulin therapies. As well, they improve 
the coefficient of variation emphasizing their value 
in reducing glycemic variability (6). 

Key Takeaways
Diabetes is a chronic condition that is largely man-
aged by primary care physicians (11). Given that 
about 9.3% of people in Canada have diabetes, it 
is not realistic for all people living with diabetes to 
be managed by endocrinologists (9). The adoption of 
new glucose sensing technologies by primary care 
physicians is a necessity. Fortunately, these tech-
nologies are user-friendly and often preferred by 
people living with diabetes. It is important to be 
aware of challenges that exist with continuous glu-
cose monitoring sensors, such as irritation from the 
adhesives attached to the skin or the sensor falling 
off. There are strategies to help minimize these un-
wanted adverse events such as adding medical tape 

on top of the sensor and placing it on a flat sur-
face. It is important to remember that continuous 
glucose monitoring devices measure interstitial glu-
cose while self-monitoring blood glucose monitors 
measure capillary blood glucose so the values may 

not be the same. Therefore, reassuring 
the person living with diabetes that the 
glucose values are different and “not 
wrong” can enhance the person’s trust 
in the glucose sensor in proving accurate 
information. If glucose values are chang-
ing rapidly or don’t make sense, advise 
the person to double check with a differ-
ent glucose sensing device. 

Similar to the value of newer glucose 
sensing technologies, the newer basal 
insulin analogues (degludec, glargine 
U-300) provide people living with type 
2 diabetes an effective and safer treat-
ment option. Both glucose sensing tech-
nology and newer basal insulin ana-

logues (compared with older basal insulins) reduce 
the risk of hypoglycemia and glycemic variability. 
Further, the ability to inject degludec and glargine 
U-300 daily with greater flexibility is undoubtedly 
patient-centred. Primary care physicians should be 
aware of these basal insulins and consider using 
them when starting or switching therapy to achieve 
novel targets for the person living with diabetes. 

References
1) .J. Davies, D.A. D’Alessio, J. Fradkin, et al. Management of hyperglycemia in type 2 diabetes, 
2018. A consensus report by the American diabetes association (ADA) and the European as-
sociation for the study of diabetes (EASD). Diabetes Care, 41 (2018), pp. 2669-2701
2) A.J. Garber, M.J. Abrahamson, J.I. Barzilay, et al. Consensus statement by the American 
Association of Clinical Endocrinologists and American College of Endocrinology on the com-
prehensive type 2 diabetes management algorithm—2018 executive summary. Endocr Pract, 
24 (2018), pp. 91-120
3)Attainment of glycaemic goals in type 2 diabetes with once-, twice-, or thrice-daily dosing with 
biphasic insulin aspart 70/30 (The 1-2-3 study) A J Garber 1, J Wahlen, T Wahl, P Bressler, R 
Braceras, E Allen, R Jain; Diabetes Obes Metab. 2006 Jan;8(1):58-66.
4) Toujeo product monograph
5) Tresiba product monograph
6) Differentiating Basal Insulin Preparations: Understanding How They Work Explains Why They 
Are Different Alice Y Y Cheng , Dhiren K Patel , Timothy S Reid, Kathleen Wyne  Adv Ther. 2019 
May;36(5):1018-1030
7) Efficacy and Safety of Insulin Degludec in a Flexible Dosing Regimen vs Insulin Glargine in 
Patients With Type 1 Diabetes (BEGIN: Flex T1): A 26-Week Randomized, Treat-to-Target Trial 
With a 26-Week Extension. J Clin Endocrinol Metab. 2013 Mar; 98(3): 1154–1162.
8) Pharmacologic Glycemic Management of Type 2 Diabetes in Adults: 2020 Update; Diabetes 
Canada Clinical Practice Guidelines Expert Committee Lorraine Lipscombe MD, MSc, FRCPC; 
Sonia Butalia MD, FRCPC, MSc; Kaberi Dasgupta MD, MSc, FRCPC c; Dean T. Eurich BSP, 
PhD; Lori MacCallum BScPhm, PharmD, CDE; Baiju R. Shah MD, PhD, FRCPC; Scot Simpson 
BSP, PharmD, MSc; Peter A. Senior BMedSci, MBBS, PhD, FRCP; CJD 2020
9) Diabetes Canada Guidelines 2018; CJD
10) Battelino T. et al. Clinical Targets for CGM data interpretation: Recommendations  from the 
International Consensus on Time in Range Diabetes Care 2019
11) Shrivastav et al. Type 2 diabetes management in primary care; the role of retrospective, 
professional continuous glucose monitoring. Diabetes Spectr 2018; 31 (3) 279-87. 
12) American Diabetes Assocation- Improving care and promoting health in populations; stan-
dards of medical care in diabetes. Diabetes Care 2020; 43 (supplement 1); S7-13. 
13) Okemeh et al. Addressing clinical inertia in type 2 diabetes mellitus; a review. Adv Ther. 
2018; 35 (11) 1735-45. 
14) Beck et al. Validation of time in range as an outcome measure for diabetes clinical trials. 
Diabetes Care 2019 (2) 81-85. 

International Consensus Guidelines for “Time in Range” 

*	

†	

International Consensus Guidelines for  
“Time in Range” 

New basal insulins, such as  
degludec and glargine U-300,  

have been shown to improve time 
in range and result in less time  

below range



TORONTO   •   OAKVILLE   •   ETOBICOKE   •  VAUGHAN   •   SCARBOROUGH   •   BARRIE   •   BRAMPTON   •   OTTAWA   •   MONTREAL   •   CALGARY   •   LONDON

This CPU newsletter series is supported by pooled educational grants from multiple sponsors.

BACK

Obesity is a chronic disease just like 
type 2 diabetes and hypertension. 
Pharmacotherapy is an important tool 
to help patients improve their health 
and reach their healthy weight goals. 
Our team of physicians, educators, 
and pharmacists at the LMC Medical 
Weight Management Program have 
the expertise to help with pharmaco-
therapy selection, monitoring, setting 
realistic expectations and navigating 
financial coverage. 
 
Dr. Emily Brennan, LMC London  

There is no one diet for weight loss. 
Behavioural modification is the cor-
nerstone of weight management and 
requires incremental and sustainable 
changes. Personalized goals made with 
support from educators and health 
care professionals can help increase 
motivation and adherence to these 
goals in the long term. 
 
Dr. Jill Trinacty, LMC Ottawa

Bariatric surgery is the most successful 
long-term treatment for obesity and 
should be considered for those with a 
BMI>40 or BMI>35 with co-morbidities 
related to weight. At the LMC Medical 
Weight Management Program we help 
support our patients by reviewing their 
candidacy for bariatric surgery, guiding 
the referral process, and monitoring 
them throughout their pre- and post-
operative journey. 
 
Dr. Megha Poddar, Clinical Director 
of LMC Medical Weight Management 
Program, LMC Downtown Toronto
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4	Publicly funded (free with OHIP), 
	 evidence-based, individualized obesity
	 treatment

4	Offers behavioural modification,
	 pharmacotherapy & bariatric surgery
	 support

4	ABOM certified endocrinolgists, obesity
	 educator (RD) and pharmacist led team

4	In person and/or virtual visits every
	 4-6 weeks or as needed
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