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Basal insulin therapy is a critical part of effective type 2 diabetes (T2D) management for many patients,
yet its initiation and titration are often delayed or avoided. Aversion to basal insulin therapy contributes
to unnecessary hyperglycemia and poorer outcomes for patients. Primary care physicians often make
decisions regarding the initiation of basal insulin in T2D, as they work closely with patients and are
well placed to discuss and manage the transition to basal insulin therapy. However, many primary care
clinicians hesitate to initiate basal insulin due to concerns regarding time or effort needed to educate
patients, doubts about patient acceptance or ability to manage titration or injection, or patient fears of
hypoglycemia. Resistance to basal insulin therapy is often linked to the outdated perception that the
need for insulin represents a failure to control the disease, or that insulin is dangerous or toxic. Time
concerns can be addressed via group classes and mobile technology and by working with diabetes educators in the community. Hypoglycemia or weight gain can be minimized with proper titration and use
of second-generation basal insulins. This article reviews strategies for the initiation of basal insulin
therapy, with an emphasis on the characteristics and titration of second-generation basal insulins, introducing current guidelines and offering suggestions for recognizing and overcoming barriers to insulin therapy in the management of T2D. (J Am Board Fam Med 2019;32:431– 447.)
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Type 2 diabetes (T2D), a leading cause of kidney
disease, blindness, amputation, cardiovascular disease, and excess mortality, is a growing epidemic
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that affects more than 422 million people worldwide.1,2 In the USA, an estimated 90% to 95% of
the 30.3 million people with diabetes have T2D.3
Achieving glycemic goals as early as possible is crucial
if patients with T2D are to avert the long-term issues
associated with uncontrolled hyperglycemia, including microvascular (and some macrovascular) complications and diabetes-related mortality.4 – 6 Yet according to US Centers for Disease Control and
Prevention National Health and Nutrition Examination Survey data for the years 2011 to 2014,
only 51% of patients met the generally recommended goal of a glycohemoglobin A1C (A1C)
⬍7.0%, and 27.7% had an A1C ⬎8.0% (including 15.5% with A1C ⬎9.0%).7 The management
of T2 Days using individualized targets based on
several patient factors (including disease duration
and the presence of concomitant illness) is a
well-established principle advocated by the
American Diabetes Association (ADA).8 In 2014,
however, less than two-thirds of patients with
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CLINICAL REVIEW

the issues raised when initiating basal insulin can
help improve acceptance of therapy by PCPs and
patients.
Physicians often cite concerns about patients’
reluctance to start insulin, doubts about patient
adherence, inadequate time for the effort needed to
educate patients and help them ﬁnd their proper
insulin dose, and concerns about hypoglycemia and
weight gain as reasons to delay initiation of basal
insulin. Patients tend to emphasize concerns about
hypoglycemia and weight gain, injection pain, social stigma, and disease progression.20 The phenomenon of psychological insulin resistance—in
which resistance is based on fears or assumptions
rather than clinical facts— can affect clinicians as
well as patients.20 While patient and provider barriers are often viewed as distinct, in practice, provider attitudes have an impact on patient barriers.
Clinicians who lack conﬁdence in their patients’
ability to manage basal insulin may be inﬂuenced
by the knowledge that educating patients about
their treatment and titration can be time consuming. Physicians who delay prescribing insulin may
feed patient concerns that the need for insulin represents a serious decline in their health.21,22

Barriers to Insulin Initiation and Titration
Diabetes treatment is increasingly becoming the
domain of primary care providers (PCPs), and initiation of insulin is commonly believed to be the
most difﬁcult aspect of diabetes treatment in primary care.12 It is estimated that more than 90% of
patients with T2D receive diabetes care in primary
care settings.13 Given their crucial role in managing patients with T2D, PCPs are often responsible
for educating patients about the role of basal insulin therapy in their health and wellbeing and ensuring that patients are adherent with therapy.14 A
further challenge is presented by patient nonadherence to therapy once basal insulin has been prescribed. Data suggest that almost 25% of patients
prescribed basal insulin never use it or do not reﬁll
their prescription.15 Furthermore, almost 62% of
patients who initiate basal insulin have interrupted
therapy, and 18% discontinue therapy within a year
of initiation.16 Despite its proven efﬁcacy, multiple
studies have found that as little as 30% of patients
using basal insulin are achieving their glycemic
goals. Failure to titrate is a key reason for this poor
outcome, especially early in treatment.17–19 To improve patient care and outcomes, examination of

Hypoglycemia
The occurrence of hypoglycemia with any diabetes
therapy is a serious concern. Its effects range from
undermining patients’ conﬁdence in their treatment and negatively affecting their quality of life to
contributing to excess mortality and cognitive decline.23,24 The avoidance of hypoglycemia is an
underlying principle of diabetes therapy, and a
drug’s potential to cause hypoglycemia should be
considered when making treatment decisions.8
Patients who discontinue basal insulin are more
likely to have been concerned about hypoglycemia,
implying that hypoglycemia affects insulin adherence.25 Hypoglycemia risk can be minimized with
appropriate titration and glycemic control during
the ﬁrst weeks (8 to 16) following insulin initiation,
as well as by using basal insulins—particularly longer-acting basal insulins.26 –29 In a randomized controlled trial, insulin-naïve patients with T2D and
who initiated treatment with insulin glargine 300
U/mL (vs insulin glargine 100 U/mL) had less
symptomatic hypoglycemia (46% vs 53% for insulin glargine 300 U/mL and 100 U/mL, respectively) and severe hypoglycemia (1% of participants) over 12 months of followup.10 Real-world
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T2D in the USA achieved their individualized
targets.7
Several new classes of medications, with multiple options within each class, have entered clinical
practice in the past few years, complicating the
treatment decision-making process for clinicians
and patients and adding to the misperception that,
as a treatment option, basal insulin is a “last resort.”
Despite the increasingly complex management of
patients with T2D, insulin remains a mainstay of
therapy with a long history of effective and safe use
in clinical settings. First-generation basal insulin
analogs (insulin glargine 100 U/mL and insulin
detemir 100 U/mL) have been in clinical use for
over a decade, and clinicians are familiar with these
treatments.9 Recently, second-generation longeracting basal insulin analogs (insulin glargine
300 U/mL and insulin degludec 100 or 200 U/mL),
which provide certain advantages over earlier analogs, have become available.10,11 The purpose of
this article is to review processes, barriers, and
practical issues in initiation and titration of basal
insulin, particularly focusing on the second-generation basal insulins, insulin glargine 300 U/mL and
insulin degludec.

Weight Gain
Weight gain is a common occurrence with basal
insulin, not only because of the anabolic effects of
insulin itself, but also due to patient actions such as
defensive eating to offset hypoglycemia.33 As with
hypoglycemia, both PCPs and their patients express concerns over weight gain. This presents a
barrier to insulin initiation and titration, and undermines treatment efﬁcacy.25,34 –37
In patients who need to minimize weight gain or
lose weight, addition of basal insulin is advised only
after addition of other agents such as GLP-1 RAs,
SGLT-2 inhibitors, or DPP-4 inhibitors.38 Insulin-related weight gain can be mitigated by using
treatment strategies that combine basal insulin with
metformin or treatments associated with weight
loss, such as ﬁxed-ratio combinations with a GLP-1
RA or with an SGLT-2 inhibitor.33,38,39 Insulin
analogs result in less weight gain than neutral
protamine hagedorn (NPH) insulin.40,41 In clinical trials, weight gain associated with secondgeneration basal insulin analogs was generally
low, ranging from a mean of 0.5 kg to 2.5
kg,10,26,27,42 with younger age being one of the
baseline predictors of higher weight gain.43,44
Insulin glargine 300 U/mL (but not insulin degludec) was associated with less weight gain than
insulin glargine 100 U/mL.10,26,27,42
Lack of Time and Increased Treatment Complexity
Concerns regarding time constraints and the complexity of initiating or titrating basal insulin are
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issues commonly cited by both PCPs and patients.25,32,34,35,45,46 More than half (53%) of PCPs
surveyed in the USA felt that the training and
education of patients regarding titration was “very
challenging” or “extremely challenging” to achieve
in the limited time available during consultations.25
In a patient survey, 50.6% believed that insulin
therapy would restrict their lives and 40% to 50%
believed that the regimen would be too complex for
them to handle.46 In general, patients who ﬁnd
integrating insulin into their daily routine difﬁcult
are more likely to discontinue therapy.25 The use of
preprepared media resources that the patient can
rewatch at home, such as an injection-pen or titration training video, can take less than 5 minutes,
and may allay fears regarding the complexity of
treatment.
Self Blame and Feelings of Failure
Self blame and feelings of failure associated with the
need to initiate insulin are frequently cited by patients
and may be underestimated by PCPs.15,36,37 In the
Diabetes Attitudes, Wishes, and Needs (DAWN)
study, physicians and diabetes nurses failed to recognize that patients’ feelings of self blame were
associated with delay of insulin initiation, which,
combined with a common physician belief that insulin therapy should be delayed as long as possible,
suggests a possible causal link between physician
and patient attitudes.47 Patients may be receiving
messages from physicians that initiation of insulin
represents a failure to control diabetes or a “punishment” for failing on their oral therapies.8,46,47
Some patients who are using basal insulin, but
are not at their glycemic goal, carry the perception
that titration of insulin dose is a sign of worsening
disease.25 Physicians should assure patients that an
increasing dose does not represent a failure. This
may be done by discussing with patients the need to
start basal insulin on a low dose and slowly build to
a “regular” dose, which will help them avoid hypoglycemia. Further, physicians should emphasize
that dose titration does not indicate that their disease is worsening, but rather that it is the normal
process when initiating basal insulin.
As many patients view insulin therapy as a “lastresort” therapy, physicians should instead introduce the concept of insulin at the time of diagnosis.
They should remind patients that basal insulin is
indicated as one of several options for treatment
intensiﬁcation if A1C remains elevated after treat-

Basal Insulin in Primary Care

433

J Am Board Fam Med: first published as 10.3122/jabfm.2019.03.180162 on 8 May 2019. Downloaded from http://www.jabfm.org/ on 8 January 2023 by guest. Protected by copyright.

data also show lower incidence of hypoglycemia
with insulin glargine 300 U/mL versus insulin
glargine 100 U/mL in insulin-naïve patients with
T2D.30 Insulin-naïve patients who initiated insulin degludec 100 U/mL (vs insulin glargine 100
U/mL) had signiﬁcantly less nocturnal conﬁrmed
hypoglycemia (0.25 vs 0.39 episodes per patientyear of exposure for insulin degludec 100 U/mL
and insulin glargine 100 U/mL, respectively) and
numerically less overall conﬁrmed hypoglycemia
(1.52 vs 1.85 episodes per patient-year of exposure
for insulin degludec 100 U/mL and insulin glargine
100 U/mL, respectively).11 Direct discussion with
patients regarding the potential risk of hypoglycemia, the rarity of severe hypoglycemia, and hypoglycemia prevention and recognition practices may
help mitigate patient fears when initiating and
titrating basal insulin.31,32

Misperceptions
Patients’ misperceptions, based on poor or inaccurate knowledge about insulin therapy and diabetes,
inform their fears and undermine their acceptance
of treatment. Patients may wrongly believe that
insulin is not effective.15,34 –37,47 Patients may also
hold a belief that insulin is addictive or toxic, or
that it leads to myocardial infarction.15,46 – 48 The
outdated concern about heart disease persists and
reﬂects a lack of knowledge about the role of diabetes in increasing risk for an array of serious cardiovascular outcomes. To address this fear, clinicians should be knowledgeable about the Outcome
Reduction with an Initial Glargine Intervention
(ORIGIN) study, which showed that insulin
glargine 100 U/mL has a neutral effect on cardiovascular outcomes overall and a beneﬁcial effect on
microvascular complications, and the DEVOTE
study, which established insulin degludec 100
U/mL as having a similar effect to insulin glargine
100 U/mL on the risk of cardiovascular events.49 –51
Basal insulins are recommended in the recent
ADA/European Association for the Study of Diabetes (EASD) consensus statement as a treatment
intensiﬁcation option for patients with established
atherosclerotic cardiovascular disease or chronic
kidney disease requiring additional glucose-lowering efﬁcacy after introduction of an SGLT2 inhibitor or GLP-1 RA.38 Unfortunately, physicians
may often underestimate patients’ concerns that
their disease will worsen following insulin initiation.36,52 Another misperception that patients may
have, in particular those who drive for a living, is
that they will no longer be able to drive when on
insulin therapy due to hypoglycemia risk. Clinicians can assure these patients that they can apply
for an exemption to a rule that prevents interstate
commercial driving while using insulin.53
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Lack of Confidence in Patient Ability
PCPs are often familiar with their individual patient cases and may have insight into patient behavior that can affect the physician’s opinion regarding
the suitability of basal insulin therapy; many physicians underestimate the ability of their patients
to manage their disease—most commonly due to
concerns surrounding daily injection and titration.48,54 While issues regarding titration of insulin and patient adherence are real, the majority
of people can manage their condition using basal
insulin when given appropriate diabetes-speciﬁc
education and support, such as the recommended
diabetes self-management education and support
(DSMES) programs.16 –19,32,38,55 Self titration is
recommended by guidelines, achieves similar control to physician-guided titration, and helps overcome a number of insulin barriers.8,56 –58 Nonetheless, many health care providers add to their burden
in caring for patients using insulin; physicians say
they prefer to manage titration alongside their patients, citing likely errors and lack of adherence by
patients as potential issues.25,57 It is hard to judge
how competent patients are in self titration. The
majority of US patients with experience using basal
insulin (83%) expressed some conﬁdence in being
able to adjust their basal insulin dose correctly; yet
in that same study, 42% of patients reported being
unaware that titration was required.25 This is where
physicians’ insights into their patients’ behavior can
play an important role by encouraging independence in those who can manage it, and by supporting those patients who have doubts about their own
abilities. Further, it underscores the important role
that educating patients has in optimizing outcomes
with insulin therapy. Extending education in basal
insulin self-titration methods may improve patient
conﬁdence and treatment adherence.25
Novel mobile technology can play a signiﬁcant
role in helping patients titrate and manage their
insulin dose, and thus improve both physician and
patient conﬁdence. For example, using a web tool
to help with insulin titration was shown to provide
similar A1C reductions, with similar proportions of
patients achieving A1C ⱕ7.0% and similar hypoglycemia incidence, while increasing patient satisfaction and reducing the number of additional
health care provider visits compared with enhanced
usual therapy.59 Although this study failed to demonstrate noninferiority for the web tool compared
with enhanced usual therapy for the primary com-
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ment with oral antidiabetes drugs (OADs) or injectable GLP-1 RAs.38 Patients should be educated
that diabetes is a progressive disease; therefore,
even if they are doing everything correctly with
lifestyle modiﬁcation and medication, diabetes will
still progress over the years, and injectable therapy
may eventually be needed. Approximately 30% of
people with T2D use insulin during the course of
their disease, which likely underestimates the true
need.

Social Concerns
PCPs are likely to consider a wider array of patientrelated factors than specialists when it comes to
initiating basal insulin. However, patients’ social
concerns regarding basal insulin therapy are frequently overlooked.36,52 Social concerns are often
related to perceived social stigma, which can result
in, for example, a reluctance to inject insulin in
public or around family members.37,65 The fear
that using basal insulin will interfere with the patient’s daily routine is likely to have a negative
effect on several aspects of their social life.15,25,37,46
In the Japanese population of the DAWN trial,
avoiding social stigma was cited as an issue by 55%
of patients and only 7% of physicians.52
To address personal concerns in a social setting,
group visits or group classes can be helpful to introduce patients who are new to basal insulin to
patients who are already using it. This provides an
opportunity to talk with peers about how insulin
affects them, whether daily injection is an undue
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burden, and how they have ﬁt using insulin into
their daily lives.
Injection Pain
PCPs should be aware that very few patients have
genuine needle phobia, and that for these few patients, counseling can be effective in allaying their
fear.66 Pain or fear related to injections or self
monitoring of blood glucose (SMBG) is perhaps
the most acknowledged barrier to basal insulin initiation. In a survey of beliefs regarding insulin, 93%
of PCPs believed that patients would be more likely
to initiate insulin if it could be administered without injection, and 89% believed the injection route
was the greatest barrier to acceptance.12 However,
studies suggest that fear of injection pain is one of
the factors most overestimated by PCPs when assessing their patients’ receptiveness to therapy.36,48,52 In clinical use, only 37% of patients
using injection pens report injection-related pain.67
However, fear of injection, like other barriers, may
be anticipatory; it is often transient and tends to
minimize or disappear once patients have started
using basal insulin.68 Speciﬁc fears can be identiﬁed
using standardized survey tools such as the Diabetes Fear of Injection and Self-testing Questionnaire
(D-FISQ).69
Breathing techniques, such as deep breathing
and a forceful exhale during injection, may be helpful for some patients.67,70 Anxiety around injection
can be mitigated by use of modern insulin injection
pens with shorter, ﬁner-gauge needles, which have
been shown to reduce pain and bleeding compared
with earlier delivery devices.67 It is helpful to demonstrate injection technique in the ofﬁce before
sending patients home with their ﬁrst prescription;
this can mitigate fears about technique and also
show patients that injection pain is minimal.67 Physicians may also consider teaching insulin injection
at the time of diagnosis, when patients are taught
ﬁnger-stick glucose monitoring; patients will notice
that insulin injection is the less painful of the two.
Basal Insulin Initiation and Titration: Guideline
Summary
Basal insulin remains the single most effective medication to reduce hyperglycemia and is a recommended option that can be combined with almost
all other T2D therapies at any time in the course of
disease management.8,39 Patients for whom basal
insulin should be considered include those with
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posite outcome, the authors concluded that such
tools have the potential to reduce physician and
patient barriers related to complexity of titration,
reduce the time taken to titrate basal insulin, and
reduce resource utilization related to basal insulin
initiation and titration.59 Using a web tool or a
diabetes app through a smartphone to track blood
glucose and diet may improve diabetes management and self monitoring.60 The US Food and
Drug Administration (FDA) requires premarket
approval for insulin dose-calculating apps.61 Currently approved apps are My Dose Coach (https://
www.mydosecoach.com), Voluntis’ Insulia (http://
www.insulia.com), and Accu-Chek (https://www.
accu-chek.com).62,63 These apps offer dose calculation based on fasting plasma glucose (FPG) and
hypoglycemia data, as well as a database of diabetes
information.62,63
Well-designed patient support programs may
help improve treatment adherence; for example,
the COACH support program provides patients
initiating insulin glargine 300 U/mL with tailored
support via live phone contact with a clinically
trained nurse and resources including product-focused educational materials and encouragement to
initiate lifestyle changes.64 Patients enrolled in this
program were found to be more likely to reﬁll their
prescriptions and stay on therapy compared with
matched controls.64
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however, other types of OADs can be continued as
they can help to lower insulin dose requirements.8,39

Available Basal Insulin Options
The number of different types of basal insulin
available may contribute to challenges and delays in
initiating treatment for appropriate patients. The
ﬁrst-generation basal insulins (ie, insulin glargine
100 U/mL and insulin detemir 100 U/mL) have a
duration of action of up to 24 hours and are injected once daily in most patients.
There has been an increase in “follow-on biologics” for ﬁrst-generation insulin analogs, with
several currently under development or approved
for use as basal insulins. For example, the FDAapproved alternative version of insulin glargine 100
U/mL (LY2963016; Basaglar, Eli Lilly and Company, Indianapolis, IN) has been shown as noninferior to the originator product (insulin glargine
100 U/mL), with similar safety and immunogenicity proﬁles.72,73 While discussion of follow-on insulins is out of the scope of the current manuscript,
physicians should be aware of whether interchangeability is permissible for alternative versions of insulin analogs, as well as the potential cost-saving
beneﬁts from use of follow-on insulins.74
The longer-acting second-generation basal insulins (ie, insulin glargine 300 U/mL and insulin
degludec 100 or 200 U/mL) have an extended duration of action that exceeds 24 hours. Insulin
glargine 300 U/mL provides the same insulin dose
in one-third the volume as insulin glargine 100
U/mL and, following injection, releases the dose
more gradually from the subcutaneous tissue. Insulin glargine 300 U/mL has a duration of action of
up to 36 hours, giving a more evenly distributed
pharmacokinetic/pharmacodynamic (PK/PD) proﬁle with increased stability and reduced variability
compared with insulin glargine 100 U/mL and insulin degludec 100 U/mL.75–78 Insulin degludec is
available in 100 U/mL and 200 U/mL formulations, the 200 U/mL product providing the same dose
as the 100 U/mL formulation in half the volume.
Insulin glargine 300 U/mL and insulin degludec 100
and 200 U/mL have been compared with insulin
glargine 100 U/mL in clinical trials, with results
showing that similar A1C reductions are achieved
with less hypoglycemia (particularly nocturnal hypoglycemia), and less weight gain.10,11,26,42,78,79 These
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complicated noninsulin regimens that may contribute to poor adherence and failure to achieve A1C
goals, and patients with T2D who have not attained
A1C goals despite multiple treatments over time.
The 2018 ADA/EASD consensus report recommends GLP-1 RAs as the preferred initial choice
for patients requiring an injectable medication, due
to their lower risk of hypoglycemia and association
with weight loss; however, basal insulin is recommended as the ﬁrst injectable therapy for patients
with extreme or symptomatic hyperglycemia, or for
whom GLP-1 RAs are not suitable.38 While a
number of factors (eg, comorbidities such as cardiovascular disease; need for weight loss; and cost
considerations) inﬂuence the choice and intensiﬁcation pathways of glucose-lowering medications,
basal insulin is an option for all patients who still
have A1C levels above target despite optimization
of other treatments.38 The 2018 ADA/EASD consensus report provides advice on the types of basal
insulin preferable in different situations, with insulin glargine 300 U/mL or insulin degludec to be
considered over insulin glargine 100 U/mL, insulin
detemir, and NPH due to their lower risk of hypoglycemia, with considerations for lower-cost insulins in patients where cost is a major factor.38
Basal insulin therapy is designed to replace endogenous basal insulin in patients who lack insulin
either completely, as in type 1 diabetes, or partially,
as is the case in T2D. The ADA/EASD and the
American Association of Clinical Endocrinologists/
American College of Endocrinology state that the
goals of insulin therapy are to replicate, as closely as
possible, a normal glycemic proﬁle without unacceptable weight gain or hypoglycemia.8,39,71 These
guidelines, and those from the International Diabetes Federation, recommend initiation of insulin
with basal insulin followed by titration to a FPG
target (Table 1).8,39,56 Each organization further
states a preference for basal insulins over NPH
insulin because of their relatively ﬂat action proﬁle
over 24 hours, which reduces glycemic variability,
and lower hypoglycemia risk.8,39 In practice, however, basal insulin is usually considered as a later
therapy option for patients with T2D inadequately
controlled on other therapies (Figure 1).8,38,39 At
initiation of basal insulin, clinicians should review
and adjust a patient’s current diabetes medications.
Discontinuation of OADs that may increase the
risk of hypoglycemia, such as sulfonylureas and
other insulin secretagogues, is typically mandated;
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Basal insulin

ⱕ6.5%

American Association of Clinical
Endocrinologists/American
College of Endocrinology

*Generally a range from ⱖ80 mg/dL to upper limit shown here.
A1C, glycated hemoglobin A1C; FPG, fasting plasma glucose.

Basal or premix
insulin

Basal insulin

Initiate with

⬍7.0%

7.0%

A1C
Target

International Diabetes
Federation

American Diabetes Association/
European Association for the
Study of Diabetes

Body

If A1C >8.0%:
0.2–0.3 U/kg

If A1C <8.0%:
0.1–0.2 U/kg

—

10 U or 0.1 to
0.2 U/kg per
day

Initial Dose of
Basal Insulin

FPG ⬍110
mg/dL

Dose increases of
2 U every 3
days

Dose increases of
2 U every 3
days

2 to 4 U once or
twice weekly

FPG ⬍130
mg/dL

FPG ⬍115
mg/dL

Titration
Instructions

Titrate to*

Table 1. Summary of Guidelines for Initiation and Titration of Basal Insulin in Patients With Type 2 Diabetes8,39,56,71

Minimizing risk of hypoglycemia is a
priority
Minimizing risk of weight gain is a
priority

Consider individual patient factors when
setting A1C target (health status,
concomitant illness, etc.)
An algorithm for self titration of insulin
doses improves glycemic control
Explain at diagnosis that because of
disease progression, insulin eventually
may be the best option for glycemic
control
Do not unduly delay the commencement
of insulin
Initiate insulin using a self-titration
regimen
Explain that starting doses of insulin are
low, for safety reasons, but that
eventual dose requirement is expected
to be 30 to 100 U/day
Target A1C for patients without serious
concurrent illness and low
hypoglycemia risk: ⱕ6.5%
A1C target must be individualized

Target A1C (to be individualized): ⬍7.0%

Considerations
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outcomes have also been reﬂected in real-world
studies, where both insulin glargine 300 U/mL and
insulin degludec were associated with reduced hypoglycemia risk but similar glycemic control levels
to other basal insulins.78,80 – 84 Insulin glargine 300
U/mL and insulin degludec 100 and 200 U/mL are
appropriate for use in any patient who requires
insulin. In addition, the use of patient support programs, such as COACH and Cornerstones4Care,
in combination with these longer-acting basal insulins has demonstrated increased compliance and
adherence to treatment schedules. Patients in the
COACH program were signiﬁcantly more likely to
reﬁll their prescriptions and stay on therapy (P ⬍
.0001 at 6 and 9 months after initiating insulin
glargine 300 U/mL for both measures), when compared with patients who did not take part in the
program.64
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Incorporating Longer-Acting Basal Insulins in
Clinical Care
Although the duration of action is up to 36 hours
with insulin glargine 300 U/mL, and up to 42 hours
with insulin degludec 100 or 200 U/mL, each is
designed to be given once daily. The extended
duration of action allows patients some ﬂexibility in
dosing rather than having to stick to a rigid 24hour schedule. For example, if a morning dose is
missed, patients can take their insulin that evening
without compromising basal coverage (provided
the 2 doses are separated by at least 8 hours).85,86
For patients not previously taking insulin, the
recommended starting dose of insulin glargine 300
U/mL is 0.2 U/kg once daily, according to the
manufacturer’s guidelines.87 For insulin degludec,
the recommendation is 10 U once daily.88 The
pens in which these longer-acting basal insulins are
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Figure 1. Antihyperglycemia Therapy in Type 2 Diabetes: Consensus of the American Diabetes Association and
European Association for the Study of Diabetes.38 ASCVD, atherosclerotic cardiovascular disease; CKD, chronic
kidney disease; CVD, cardiovascular disease; CVOT, cardiovascular outcomes trials; DPP-4, dipeptidyl peptidase-4;
eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide-1; HbA1C, glycohemoglobin; HF, heart
failure; SGLT2i, SGLT2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione.

Basal Insulin Patient
Is Converting to

Insulin
Glargine 100
U/mL

Starting dose for
insulin-naïve
patients with T2D

10 units (or 0.2
units per kg
body weight)
once daily

Conversion ratio
from other basal
insulin treatments

1:1 for once
daily NPH

Insulin
Detemir
10 units (or 0.1
to 0.2 units
per kg body
weight) once
daily in the
evening or
twice daily
1:1 for NPH
or insulin
glargine

80% for twice
daily NPH

Titration
recommendations*

Adjustments
Adjustments
should be
should be
made
made
according to
according to
blood
blood
glucose
glucose
measurements
measurements

LY2963016 (Insulin
Glargine 100 U/mL
Alternative)

Insulin Glargine
300 U/mL

Insulin Degludec 100
U/mL or 200 U/mL

0.2 units per kg body
weight or up to 10
units once daily

0.2 units per kg
body weight

10 units once daily

1:1 for insulin glargine
100 units/mL

1:1 for once daily,
long- or
intermediateacting basal
insulin

1:1 for once daily basal
insulin

80% for insulin
glargine 300 units/
mL or twice daily
NPH
Titrate based on
metabolic needs,
blood glucose
measurements, and
glycemic control
goal

80% of daily NPH

3 to 4 days
between dose
increases

Adjust and titrate over 3
to 4 days

Decrease 2 units if
below FPG
goal, 0 units if
within FPG
goal, and
increase 2 units
if above FPG
goal

Should be individualized
to patient needs and
FPG goals

*These should be individualized to patient needs.
FPG, fasting plasma glucose; T2D, type 2 diabetes.

provided are specially designed so that the dose
counter shows the desired dose in units, meaning
no dose recalculation is required, which simpliﬁes
administration.87,88
If patients are converting to a longer-acting
basal insulin from another basal insulin product
(Table 2), they should initiate insulin degludec at
the same number of units being used. Insulin
glargine 300 U/mL is initiated at the current number of units, but patients must be told to expect
their insulin dose to increase by up to 20% compared with insulin glargine 100 U/mL. This is an
important point to emphasize with patients so that
they do not underdose insulin glargine 300 U/mL
or fear that their therapy is unsuccessful as they
need a higher dose. Patients should be reminded of
the reduced weight gain and hypoglycemia with
insulin glargine 300 U/mL to mitigate potential
concerns related to the expected dose increase.27
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Because the duration of action of the longer-acting
basal insulins exceeds 24 hours, while dosing is once a
day, there were initial concerns that repeated use of
the longer-acting analogs could lead to overaccumulation of insulin in the circulation with a resultant
increase in hypoglycemia risk. With prandial insulin,
the phenomenon of “stacking” can be observed when
additional doses are given before the previous dose
has been completely absorbed, resulting in overlapping insulin effects and an increased risk of hypoglycemia.89 Nevertheless, this phenomenon does not occur in clinical use of longer-acting basal insulins
because of their relatively ﬂat PK/PD proﬁles and the
achievement of steady state, where the rate of insulin
absorption matches the rate of elimination over the
dosing period.89 Using the recommended, less-frequent titration schedule of longer-acting basal insulins allows the insulin to reach steady state and avoids
this concern.
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Table 2. Manufacturer’s Recommended Starting Dose and Conversion to Longer-Acting Basal Insulins from Other
Basal Insulin Treatments for Patients with Type 2 Diabetes93–97

Barriers to Initiation and Titration Are Also
Applicable to Nonbasal Insulins
While the initiation and titration of basal insulins
are the focus of the current discussion, many of the
barriers outlined above are also potentially applicable to prandial insulin. Patients beginning prandial
insulin are usually already receiving basal insulin,
and therefore physicians may consider some of the
barriers to be less of a concern for these insulinexperienced patients. However, escalation of therapy may be associated with feelings of failure, and
patients may still have concerns about potential
weight gain or hypoglycemia from the new treatment, or the increasing complexity of the treatment
regimen. Transition to multiple injections per day
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may also lead to an increased fear of disruption of a
patient’s daily routine, or reduced treatment adherence. The paths to overcoming these barriers discussed below are important considerations for patients transitioning to all insulins, not just those
receiving basal insulins.
Communication and Education: The Path to
Overcoming Barriers
Education of physicians and their patients is the
ﬁrst essential step to demystify basal insulin usage
and remind us of its importance as a cornerstone in
diabetes care. Beginning at diagnosis, patients
should receive education about their disease, its
likely progression, the consequences of poorly controlled hyperglycemia, and the role of basal insulin
in treatment and improving their long-term outcomes.8 DSMES programs, which are recommended from diagnosis and throughout treatment,
generally allow face-to-face contact with trained
educators in individual or group settings, and can
promote adherence to treatment as well as aid in
lifestyle management interventions such as healthy
eating and increased physical activity.38 The initiation of basal insulin should never be used as a
threat to attempt to maintain a patient’s adherence
to an exercise or OAD regimen.8,36 To facilitate
patient education, group-based DSMES programs,
the use of mobile technology, and the use of diabetes educators and specialists in difﬁcult cases can
reduce the time burden of individual patient education.92
Individualized patient care extends to understanding a patient’s speciﬁc barriers to basal insulin
therapy and is the ﬁrst step in overcoming them.31
Data suggest that patient barriers to insulin may be
temporary and overcome once they experience insulin therapy and confront their fears.68 This is best
achieved through open communication with the
individual; for example, via direct email communication offering titration advice and ensuring that
the patient does not feel isolated. Effective strategies that can be used to identify and address speciﬁc
barriers have been developed; once individual barriers have been identiﬁed, counseling strategies are
available to address them (Table 3).

Conclusions
Basal insulin represents an effective therapy that
can be initiated at any time during treatment of
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Titration of Basal Insulin
Targeted titration of basal insulin is an essential
part of the process of initiating basal insulin therapy.8,38,39,71 Regular glucose monitoring is necessary for accurate titration, and patients must be
trained in SMBG using commercially available
glucose meters and test strips. For most patients
initiating basal insulin, SMBG can be done once a
day to assess FPG with the dose adjusted upward or
downward at regular intervals based on the results.
Adjusting every 2 to 3 days is typically recommended with insulin glargine 100 U/mL and insulin detemir; however, in practice it is also appropriate to tell patients to simply increase by 1 U
every day until FPG reaches target.90 There are
several other common approaches to titration illustrated in Table 1 and Figure 2. In addition, a
recently published review discusses practical considerations for insulin initiation and titration in
patients with T2D.91 These can be adapted based
on the patient’s capabilities, hypoglycemia risk, comorbidities, and other factors. Because of the
PK/PD properties of insulin glargine 300 U/mL
and insulin degludec 100 or 200 U/mL, they are
not titrated as frequently as insulin glargine 100
U/mL. Generally, titration should be done no
more often than every 3 to 4 days, to allow insulin
concentrations to reach steady state (Table 2).87,89
Although it would be off label for insulin glargine
300 U/mL, a patient-driven algorithm changing
the dose by 1 U/day has been shown to provide
comparable efﬁcacy and safety to an algorithm that
changes the dose every 3 days. Furthermore, the 1
U/day algorithm was preferred by health care professionals.90
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Figure 2. Intensification to Injectable Therapies (GLP-1 RAs and Basal Insulin): Consensus of the American
Diabetes Association and European Association for the Study of Diabetes.38 FBP, fasting blood glucose; FPG,
fasting plasma glucose; FRC, fixed-ratio combination; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA1C,
glycohemoglobin; IU, insulin units; PPG, postprandial glucose.

Barrier

Strategies

Complexity of insulin regimens

Self blame and feelings of failure

Hypoglycemia

Weight gain

Patient misconceptions regarding insulin

Social concerns

Injection pain

Introduce easy-to-use insulin pens
Demonstrate use of pen or watch injection-pen training video with patients
Explain that for many people a single daily injection of basal insulin is
sufﬁcient to regain and maintain glycemic control for many years
Introduce simple titration algorithms and explain that education is available
Suggest the use of FDA-approved mobile applications
Explain that as T2D is highly inﬂuenced by age and genetics, insulin is
required by approximately 30% of patients as part of the natural course of
the disease, not patient behavior
Remind patients that insulin is indicated as ﬁrst- and second-line therapy
for T2D and therefore is not a “last resort”
Explain that all patients experience ␤-cell failure but at different rates
Introduce the possibility of insulin use at diagnosis
Do not use insulin as a “threat” or “punishment” for not dieting, exercising,
or taking oral agents
Give a realistic description of the potential harm and life-threatening
potential
Explain that incidence of serious hypoglycemia is rare, and give patients
estimates of how frequently less serious hypoglycemia occurs
Explain that long-acting, once-daily formulations cause less hypoglycemia
Give patients advice on how low is “low”, and how to prevent hypoglycemia
Express conviction that prophylaxis and treatment of hypoglycemia can be
learned
Explain that once-daily formulations are associated with less weight gain
than split-dose regimens
Give patients information on how much weight gain is normally observed
(⬍2.5 kg)
Provide information on healthy eating and low carbohydrate diets, including
dietician advice
Reassert that daily exercise can minimize weight gain and improve glycemic
control; suggest exercise programs
Explain that T2D is serious from the beginning, not because insulin is
initiated
Explore any inﬂuential negative experiences the patient may have had
Explain that insulin helps to reduce the likelihood of complications and does
not cause complications such as amputations or dialysis, etc.
Reassure patients who drive for a living that it possible to apply for an
exemption to the rule preventing interstate commercial driving
Explain that basal insulins allow control with a single daily injection which
can be administered in private
Introduce pen technology, which allows fast convenient administration
Let the patient deﬁne their special situations
Respect the courage needed in the beginning to inject in public
Introduce ultra-long-acting insulin, which may allow ﬂexible any-time daily
dosing
Suggest group classes to discuss social concerns and solutions with peers
Show that needles are small and very ﬁne
Explain injection technique
Introduce insulin pens and let the patient touch the device
Carry out an initial injection without insulin
Explain that pain is often ower with insulin injection than ﬁnger-stick
glucose measurement
Suggest breathing techniques (deep breathing, forceful exhalation) to control
anxiety

FDA, US Food and Drug Administration; T2D, type 2 diabetes.
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Table 3. Barriers and Counseling Strategies for Initiating Basal Insulin31,32

This article was funded by Sanoﬁ US, Inc. The authors received
writing/editorial support in the preparation of this manuscript
provided by Grace Richmond, PhD, and Rasila Vaghjiani, PhD,
of Excerpta Medica, funded by Sanoﬁ US, Inc.

To see this article online, please go to: http://jabfm.org/content/
32/3/431.full.

References
1. Rawshani A, Rawshani A, Franzén S, et al. Mortality
and cardiovascular disease in type 1 and type 2 diabetes. N Engl J Med 2017;376:1407–18.
2. World Health Organization (WHO). Global report on
diabetes: executive summary. 2016. Available from:
http://apps.who.int/iris/bitstream/10665/204874/1/
WHO_NMH_NVI_16.3_eng.pdf. Accessed December 2018.
3. Centers for Disease Control and Prevention (CDC).
National diabetes statistics report, 2017. Estimates
of diabetes and its burden in the United States.
Available from: https://www.cdc.gov/diabetes/pdfs/
data/statistics/national-diabetes-statistics-report.pdf.
Accessed December 2018.
4. Stratton IM, Adler AI, Neil HA, et al. Association of
glycaemia with macrovascular and microvascular
complications of type 2 diabetes (UKPDS 35): prospective observational study. BMJ 2000;321:405–12.
5. UK Prospective Diabetes Study (UKPDS) Group.
Intensive blood-glucose control with sulphonylureas
or insulin compared with conventional treatment
and risk of complications in patients with type 2
diabetes (UKPDS 33). Lancet 1998;352:837–53.
6. Holman RR, Paul SK, Bethel MA, Matthews DR,
Neil HA. 10-year follow-up of intensive glucose control in type 2 diabetes. N Engl J Med 2008;359:
1577– 89.
7. Carls G, Huynh J, Tuttle E, Yee J, Edelman SV.
Achievement of glycated hemoglobin goals in the US
remains unchanged through 2014. Diabetes Ther
2017;8:863–73.
8. American Diabetes Association. Standards of medical care in diabetes—2018. Diabetes Care 2018;1:
S1–S153.

doi: 10.3122/jabfm.2019.03.180162

9. Hirsch IB. Insulin analogues. N Engl J Med 2005;
352:174 – 83.
10. Bolli GB, Riddle MC, Bergenstal RM, et al. New
insulin glargine 300 U/ml compared with glargine
100 U/ml in insulin-naïve people with type 2 diabetes on oral glucose-lowering drugs: a randomized
controlled trial (EDITION 3). Diabetes Obes Metab
2015;17:386 –94.
11. Zinman B, Philis-Tsimikas A, Cariou B, et al. Insulin
degludec versus insulin glargine in insulin-naïve patients with type 2 diabetes: a 1-year, randomized,
treat-to-target trial (BEGIN Once Long). Diabetes
Care 2012;35:2464 –71.
12. Hayes RP, Fitzgerald JT, Jacober SJ. Primary care
physician beliefs about insulin initiation in patients
with type 2 diabetes. Int J Clin Pract 2008;62:860 – 8.
13. Beaser RS, Okeke E, Neighbours J, Brown J, Ronk
K, Wolyniec WW. Coordinated primary and specialty care for type 2 diabetes mellitus, guidelines,
and systems: an educational needs assessment. Endocr Pract 2011;17:880 –90.
14. Philis-Tsimikas A. Initiating basal insulin therapy in
type 2 diabetes: practical steps to optimize glycemic
control. Am J Med 2013;126:S21–S27.
15. Karter AJ, Subramanian U, Saha C, et al. Barriers to
insulin initiation: the Translating Research into Action for Diabetes Insulin Starts Project. Diabetes
Care 2010;33:733–5.
16. Perez-Nieves M, Kabul S, Desai U, et al. Basal
insulin persistence, associated factors, and outcomes
after treatment initiation among people with type 2
diabetes mellitus in the US. Curr Med Res Opin
2016;32:669 – 80.
17. Khunti K, Nikolajsen A, Thorsted BL, Andersen M,
Davies MJ, Paul SK. Clinical inertia with regard to
intensifying therapy in people with type 2 diabetes
treated with basal insulin. Diabetes Obes Metab
2016;18:401–9.
18. Dalal MR, Grabner M, Bonine N, Stephenson JJ,
DiGenio A, Bieszk N. Are patients on basal insulin
attaining glycemic targets? Characteristics and goal
achievement of patients with type 2 diabetes mellitus
treated with basal insulin and physician-perceived
barriers to achieving glycemic targets. Diabetes Res
Clin Pract 2016;121:17–26.
19. Stark Casagrande S, Fradkin JE, Saydah SH, Rust
KF, Cowie CC. The prevalence of meeting A1C,
blood pressure, and LDL goals among people with
diabetes, 1988 –2010. Diabetes Care 2013;36:
2271–9.
20. Korytkowski M. When oral agents fail: practical barriers to starting insulin. Int J Obes Relat Metab
Disord 2002;3:S18 –S24.
21. Khunti K, Millar-Jones D. Clinical inertia to insulin
initiation and intensiﬁcation in the UK: a focused
literature review. Prim Care Diabetes 2017;11:3–12.

Basal Insulin in Primary Care

443

J Am Board Fam Med: first published as 10.3122/jabfm.2019.03.180162 on 8 May 2019. Downloaded from http://www.jabfm.org/ on 8 January 2023 by guest. Protected by copyright.

T2D in a patient who has not reached individual
glycemic goals. PCPs should be careful not to allow
their own attitudes and concerns to become barriers when initiating a patient on insulin therapy and
should use their familiarity with the patient to fully
understand and address any issues, fears, and concerns that may impact optimal therapy. Improvements in basal insulin formulations, pen injection
devices, and digital dose titration applications can
be used alongside practical measures focused on
communication and patient education to overcome
barriers to basal insulin initiation and titration.

23. Seaquist ER, Anderson J, Childs B, et al. Hypoglycemia and diabetes: a report of a workgroup of the
American Diabetes Association and the Endocrine
Society. Diabetes Care 2013;36:1384 –95.
24. Barendse S, Singh H, Frier BM, Speight J. The
impact of hypoglycaemia on quality of life and related patient-reported outcomes in Type 2 diabetes:
a narrative review. Diabet Med 2012;29:293–302.
25. Berard L, Bonnemaire M, Mical M, Edelman S.
Insights into optimal basal insulin titration in type 2
diabetes: results of a quantitative survey. Diabetes
Obes Metab 2018;20:301– 8.
26. Bolli GB, Riddle MC, Bergenstal RM, Wardecki M,
Goyeau H, Home PD. Glycaemic control and hypoglycaemia with insulin glargine 300U/mL versus
insulin glargine 100U/mL in insulin-naïve people
with type 2 diabetes: 12-month results from the
EDITION 3 trial. Diabetes Metab 2017;43:351– 8.
27. Ritzel R, Roussel R, Bolli GB, et al. Patient-level
meta-analysis of the EDITION 1, 2 and 3 studies:
glycaemic control and hypoglycaemia with new insulin glargine 300 U/ml versus glargine 100 U/ml in
people with type 2 diabetes. Diabetes Obes Metab
2015;17:859 – 67.
28. Russell-Jones D, Gall MA, Niemeyer M, Diamant
M, Del Prato S. Insulin degludec results in lower
rates of nocturnal hypoglycaemia and fasting plasma
glucose vs. insulin glargine: a meta-analysis of seven
clinical trials. Nutr Metab Cardiovasc Dis 2015;25:
898 –905.
29. Brunton SA, Kruger DF, Funnell MM. Role of
emerging insulin technologies in the initiation and
intensiﬁcation of insulin therapy for diabetes in primary care. Clin Diabetes 2016;34:34 – 43.
30. Gupta S, Wang H, Skolnik N, et al. Treatment
dosing patterns and clinical outcomes for patients
with type 2 diabetes starting or switching to treatment with insulin glargine (300 units per milliliter)
in a real-world setting: a retrospective observational
study. Adv Ther 2018;35:43–55.
31. Davis SN, Renda SM. Psychological insulin resistance: overcoming barriers to starting insulin therapy. Diabetes Educ 2006;32:146S–52S.
32. Kunt T, Snoek FJ. Barriers to insulin initiation and
intensiﬁcation and how to overcome them. Int J Clin
Pract Suppl 2009;6 –10.
33. McFarlane SI. Insulin therapy and type 2 diabetes:
management of weight gain. J Clin Hypertens
(Greenwich) 2009;11:601–7.
34. Haque M, Emerson SH, Dennison CR, Navsa M,
Levitt NS. Barriers to initiating insulin therapy in
patients with type 2 diabetes mellitus in public-sector primary health care centres in Cape Town. S Afr
Med J 2005;95:798 – 802.

444 JABFM May–June 2019

Vol. 32 No. 3

35. Hayat AS, Shaikh N. Barriers and myths to initiate
insulin therapy for type 2 diabetes mellitus at primary health care centers of Hyderabad district.
World Applied Sci 2010;8:66 –72.
36. Bin Rsheed A, Chenoweth I. Barriers that practitioners face when initiating insulin therapy in general
practice settings and how they can be overcome.
World J Diabetes 2017;8:28 –39.
37. Brod M, Kongsø JH, Lessard S, Christensen TL.
Psychological insulin resistance: patient beliefs and
implications for diabetes management. Qual Life
Res 2009;18:23–32.
38. Davies MJ, D’Alessio DA, Fradkin J, et al. Management of hyperglycemia in type 2 diabetes, 2018. A
consensus report by the American Diabetes Association (ADA) and the European Association for the
Study of Diabetes (EASD). Diabetes Care 2018;41:
2669 –701.
39. Garber AJ, Abrahamson MJ, Barzilay JI, et al. Consensus statement by the American Association of
Clinical Endocrinologists and American College of
Endocrinology on the comprehensive type 2 diabetes
management algorithm—2018 executive summary.
Endocr Pract 2018;24:91–120.
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