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Insulin for type 2 diabetes:  
How and when to get started 
With guidelines now calling for initiation of basal insulin 
for patients who are not at goal a year after diagnosis, 
familiarity with optimal timing, dosing, and titration is 
critical for family physicians. 

W ith type 2 diabetes now affecting 8.3% of the US 
population, most primary care physicians see pa-
tients with this disorder every day.1  Based on the 

concurrent obesity epidemic, aging population, and emer-
gence of type 2 diabetes in children and adolescents, it is es-
timated that by 2050, the prevalence will have risen from one 
in 12 Americans to one in 3.1

Type 2 diabetes is a progressive disorder, with a relent-
less decline in beta cells. By the time of diagnosis, patients 
typically have lost at least 50% of insulin secretion; within  
6 years of diagnosis, insulin secretion decreases to less  
than 25%.2

The American Association of Clinical Endocrinologists 
(AACE)3 and the American Diabetes Association/European 
Association for the Study of Diabetes (ADA/EASD)4 have 
recently published guidelines for the management of type  
2 diabetes. While the AACE’s guidelines (available at https://
www.aace.com/files/aace_algorithm.pdf) focus on different 
treatments at different stages of disease and both glycemic 
and nonglycemic benefits of treatment,3 the ADA/EASD’s 
guidelines (see http://care.diabetesjournals.org/content/
early/2012/04/17/dc12-0413.full.pdf+html) emphasize a 
patient-centered approach, shared decision making, and in-
dividualization of treatment goals based on both patient pref-
erence and comorbid disease states.4

One thing both sets of guidelines have in common is a 
purposeful intensification of therapy every 2 to 3 months, as 
needed, and the introduction of insulin one year after diag-
nosis if the patient is still not at goal.3,4 But all too often, this 
does not occur, particularly in primary care settings. 

This article will review the “when” and “how” of insulin 
initiation. But first, a look at barriers to insulin therapy and 
evidence in support of earlier use. 
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› Initiate insulin for 
patients whose hemoglobin 
A1c ≥8% despite taking  
2 or more oral agents. C

› Prescribe insulin for pa-
tients who have not reached 
their goal one year after 
diagnosis and  
initiation of oral therapy. C

› Consider reducing—but 
do not discontinue—oral 
agents, such as sulfonylureas 
and meglitinides, when you 
initiate insulin therapy. B

Strength of recommendation (SOr)

     Good-quality patient-oriented 
evidence

  Inconsistent or limited-quality 
patient-oriented evidence

  Consensus, usual practice,  
opinion, disease-oriented 
evidence, case series

A

B
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In a recent study, patients 
were out of control—with 
an HbA1c >8%—for 
an average of 4.6 years  
before insulin was  
initiated. 

For their part, primary care physicians 
are much less likely to prescribe insulin 
than clinicians specializing in diabetes.6 
Physician-reported barriers to insulin ini-
tiation include the time required to train pa-
tients to use it correctly; the lack of support, 
including access to diabetes educators; and 
the absence of clear guidelines on the use  
of insulin.10 

A case for earlier insulin 
There has been recent momentum in favor 
of earlier initiation of insulin. In fact, some 
researchers regard intensive insulin as an 
excellent first treatment for type 2 diabetes,11 
based on the belief that early insulin (used 
for a brief time) can provide not only imme-
diate improvement in glucose control, but 
also a lasting “legacy” effect. The ADA/EASD 
guidelines support the use of insulin as a first-
line treatment for patients with symptoms of 
insulin deficiency,4 but do not recommend 
it for everyone with newly diagnosed type 2 
diabetes.

z there have also been a number of 
advances in insulin therapy over the past 2 
decades. These include insulin analogs with 
physiologic profiles that better match daily 

Clinical inertia and patient fear  
are associated with delays 
Both the AACE and the ADA/EASD guidelines 
agree that metformin is best used as early as 
possible.5,6 With typical use, however, metfor-
min fails to prevent the progression of diabe-
tes, as measured by the climb of hemoglobin 
A1c (HbA1c), at a failure rate of about 17% of 
patients per year.5 Physicians have been slow 
to intensify treatment for type 2 diabetes6—a 
phenomenon referred to as clinical inertia.

Typically, physicians adopt a stepwise 
approach, which often results in patients 
spending more than 10 years with an HbA1c 
>7% and 5 years with an HbA1c >8% before 
insulin is started.5 In a recent Veterans Ad-
ministration study, patients were out of con-
trol, with an HbA1c >8%, for an average of  
4.6 years before insulin was initiated.7

Both patient and physician factors con-
tribute to the delay. Patient factors include the 
fear of injection, the belief that insulin will in-
terfere with their lifestyle, and the idea that the 
use of insulin signifies impending complica-
tions or even death.8 But such beliefs are start-
ing to change. In a recent multinational study 
of patients with type 2 diabetes, less than 20% 
stated they were unwilling to start insulin.9 
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schedules, as well as improvements in the way 
insulin is delivered. Insulin pens, smaller nee-
dles, disposable devices, and insulin pumps 
have made it easier to administer and fine-tune 
insulin delivery. Despite these improvements 
and recommendations for earlier implementa-
tion, the use of insulin in type 2 diabetes is sig-
nificantly lower today than in the 1990s.12

When to introduce insulin
Insulin is indicated for patients with type 2 di-
abetes whose disease is not easily controlled. 
That includes individuals with decompen-
sated type 2 diabetes, those whose HbA1c re-
mains high even with 2 or more oral agents, 
and individuals who have not reached goal 
after a year of treatment.

z Glucose toxicity. It is generally agreed 
that insulin is the most effective treatment for 
patients who present with decompensated 
type 2 diabetes4—ie, with significant hyper-
glycemia and catabolic symptoms such as 
polydipsia, polyuria, and weight loss. Initia-
tion of insulin promotes reversal of glucose 
toxicity and stabilization of metabolic status. 
In such cases, insulin can be started at a low 
dose to expose the patient to the complexities 
of injection therapy (more about this in a bit), 
then titrated as needed for stabilization.

z HbA1c ≥8% even with 2 or more 
drugs. In my experience, an oral diabetes 
drug will lead to a drop in HbA1c of about 
one percentage point. Generally, the further 

from goal the patient is, the greater the effect 
the medication will have. As HbA1c inches 
closer to 7%, the effect diminishes. And when 
2 oral agents fail to lower a patient’s HbA1c 
adequately, the incremental change expected 
from the addition of a third, fourth, or fifth 
agent is small. 

Thus, in a patient with an HbA1c ≥8%, 
there is still a significant fasting hyperglyce-
mic component. In such a case, a basal insu-
lin is likely the best treatment option.

z not at goal at one year. Both the AACE 
and the ADA/EASD guidelines agree that 
treatment titration should be considered ev-
ery 2 to 3 months to achieve metabolic con-
trol and that if a patient is not at goal after a 
year, insulin should be started.3,4 However, 
traditionally this is not done. The delayed 
implementation of this recommendation is 
an example of clinical inertia, which can con-
tribute to further misunderstandings about 
the role and effect of insulin therapy.

Getting started with basal insulin
Most patients who are started on insulin have 
global hyperglycemia. But because fasting 
hyperglycemia can affect pancreatic insulin 
secretion, it is important to get control of the 
fasting glucose first. This can often be done 
with insulin sensitizers (metformin, thiazoli-
dinediones, and incretin-based agents). 

z Suppression of excessive hepatic 
glucose production, which is very com-

Primary care 
physicians are 
much less likely 
to prescribe 
insulin than  
clinicians  
specializing in 
diabetes.

tAblE 1  

Basal insulins: Properties of human and long-acting analogs*13

agent onset (h) Peak (h) Duration (h) considerations 

nPh 2-4 4-10 10-16 greater risk of  
nocturnal  
hypoglycemia  
compared with 
insulin analogs

glargine, Detemir ~1-4 no pronounced 
peak†

up to 24 h‡ less nocturnal 
hypoglycemia  
compared  
with nPh

nPh, neutral protamine hagedorn.

*adapted based on clinical experience. 
†exhibits a peak at higher doses. 
‡Dose-dependent.
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mon in type 2 diabetes, is one of the biggest 
challenges in normalizing fasting glucose. 
This is well managed with a basal insulin.  
When starting basal insulin, however, it 
is critical that current treatments not be 
stopped. Oral agents such as sulfonylureas 
and meglitinides can be reduced to lower the 
risk of hypoglycemia, but stopping them al-
together will only prolong the time it takes to 
get to goal.

z there are 3 insulin formulations that 
can serve as basal insulin (tAblE 1).13 Neutral 
protamine Hagedorn (NPH) is a human insu-
lin that can be used 2 to 3 times daily to pro-
vide basal insulin coverage. But long-acting 
basal analog insulins glargine and detemir, 
typically administered once a day when used 
by patients with type 2 diabetes, are a better 
option.14 

While all 3 formulations have similar effi-
cacy for lowering HbA1c, the analog basal in-
sulins have numerous advantages: less weight 
gain, less hypoglycemia for the same level of 
glucose control, and less frequent dosing.  In 
addition, glargine and detemir are available 
in a pen or vial, while generic NPH is available 
only in a vial. The primary disadvantage of the 
analogs is cost:  A month’s supply—one vial—
of NPH sells for approximately $25 (generic) or 
$94 (brand name); in comparison, a month’s 
supply (one box of 5 3-mL pens) of detemir 
and glargine costs about $300 and $320, re-
spectively.15 (Humulin N, a brand-name NPH, 

is available in a pen, at a cost of approximately 
$315 per box.)

Use a weight-based initial dose
The recommended starting dose is 0.1 to  
0.2 U/kg daily for patients with an HbA1c 
<8%. If HbA1c is ≥8%, the ADA/EASD guide-
lines recommend a starting dose of 0.3 to  
0.4 U/kg daily4 (tAblE 2).3,4,16 While basal in-
sulin is most commonly dosed at bedtime, in 
fact, basal analog insulins can be given at any 
time that’s convenient for the patient. Morn-
ing dosing may be preferable for individuals 
with a significant fear of hypoglycemia—a 
phobia that sometimes causes patients to 
skip insulin doses and engage in “defensive 
eating” (ie, eating in an attempt to prevent 
hypoglycemia rather than because of hunger 
or the need for nutrition).

teach injection technique
It is critically important that patients get the 
first shot in the office, guided by a clinician 
who can teach proper injection technique. 
This also helps to dispel the apprehension of 
self-injection. 

In addition to being surprised at how 
easy and painless injection can be, patients 
have the opportunity to observe the results 
and gain confidence in insulin’s efficacy.  
And, in my experience, adherence to an insu-
lin regimen is much greater if the first injec-
tion is administered in an office setting.

in my  
experience, 
adherence to an 
insulin regimen 
is much greater 
if the first  
injection is  
administered in 
an office setting.

tAblE 2  

Basal insulin dose and titration schedules

aDa/eaSD4 aace3

initial dose when:
   • hba1c is 7%-<8%

   •  hba1c is ≥8% 
(Severe hyperglycemia)

 
0.1-0.2 u/kg 

0.3-0.4 u/kg

 
0.1-0.2 u/kg

0.2-0.3 u/kg

target blood glucose fasting/premeal: <130 mg/dl;  
prebedtime: <180 mg/dl

fasting/premeal:  
<110 mg/dl*

titration schedule increase by 1-2 u twice weekly increase by 2 u every 2-3 days

aace, american association of clinical endocrinologists; aDa/eaSD, american Diabetes association/european association 
for the Study of Diabetes.

*no bedtime target is provided by aace. 

Adapted with permission: laSalle et al. J Am Osteopath Assoc. 2013.16

conTinueD
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(Tech-savvy patients may find it helpful 
to use a smartphone app, such as Glucose 
Buddy or Dbees.com, to help manage their 
diabetes. See “The 13 best diabetes iPhone 
& Android apps of 2013” at http://www.
h e a l t h l i n e . c o m / h e a l t h - s l i d e s h o w / 
top-iphone-android-apps-diabetes.)

Establish a titration schedule 
It is important, too, to teach the patient how 
to titrate the insulin dose from the start, 
rather than waiting until the next visit to ad-
dress this. Patient titration—facilitated by a  
clinician-provided titration schedule (avail-
able from the AACE and the ADA/EASD3,4)—
has been shown to achieve target glucose 
levels faster than physician titration.17

I usually suggest that patients increase 
the basal insulin dose by 3 units every  
3 days, with an upper limit of 0.5 U/kg/d, 
until fasting glucose is consistently between  
100 and 150 mg/dL. I advise every patient 
who starts taking insulin to track morning 
readings and titrate the dose until one of  
3 things occurs: 

1)  the 0.5 U/kg/d limit is reached; 
2)   the patient has a glucose reading  

<100 mg/dL; or
3)   the patient achieves his or her HbA1c 

target (<7% for most patients).

In every case, I recommend that the pa-
tient call my office for further instruction. 

If the patient has any low glucose read-
ings, I reduce the basal insulin by 5 U/kg/d. 
If he or she is still above goal, I advise the pa-
tient to continue titration, but more slowly. If 
the patient is at goal, I advise continuing at 
the current dose. 

z basal titration vs mealtime coverage. 
Most people with type 2 diabetes require  
between 0.2 and 1 U/kg of basal insulin daily. 
It is currently recommended that when a pa-
tient has titrated to a dose of 0.5 U/kg/d, it is 
time to look at the glucose pattern to deter-
mine whether further titrating basal insulin 
or addressing prandial hyperglycemia should 
be the next step.4,18 This requires a change in 
fingerstick pattern.

The patient can stop the first morn-
ing glucose check and start checking before 
meals and 90 to 120 minutes postmeal. This 

allows for exploration of the mealtime ex-
cursion. Generally, a difference of <50 mg/
dL is preferred. If the morning glucose level 
is at target but HbA1c is high, it is likely that 
postprandial glucose is contributing to this 
difference. This is particularly true when the 
HbA1c is between 7% and 8%. If the glucose 
pattern shows high postmeal glucose read-
ings, it is much safer to address mealtime 
insulin (not discussed in this article) than to 
continue to titrate the basal insulin.4,18

z Avoid “overbasalization”—ie, titrating 
basal insulin beyond its normal role to sup-
press hepatic glucose production and get the 
fasting glucose to goal. Doing so puts the pa-
tient at risk for unexpected hypoglycemia, as 
the insulin will now try to overcome hypergly-
cemia with meals, as well. Basal insulins are 
not designed to meet insulin requirements at 
meals. If a patient misses a meal yet continues 
the same dose of basal insulin, the risk of a hy-
poglycemic episode increases substantially.

z in the pipeline. There are a number of 
new basal insulins in development, including 
one that has a prolonged duration of action 
and the potential for every-other-day injec-
tions19 and another that uses an attached 
polyethylene glycol moiety to slow absorp-
tion and prolong its effect.20 

the nuts and bolts of insulin  
prescribing 
When you prescribe insulin, there are a num-
ber of components to consider. 

z Pen or vial? In addition to decid-
ing whether to order pen or vial, it is es-
sential to consider the volume of insulin 
needed. Glargine, detemir, and Humulin N 
are available in 10 mL vials (100 U/mL) and in  
3 mL pens (100 U/mL). (Generic NPH is 
available in vials only.) Most patients prefer 
insulin pens, which are more convenient and 
easier to use than a vial and syringe. 

The choice also depends on the dosage, 
however. A patient on a daily dose of 45 units 
would need one box of 5 pens (each prefilled 
pen has a 3 mL, or 300 unit, capacity) to have 
sufficient insulin for a month. Vials would be 
preferable for an individual who requires a larg-
er single dose than a pen can dispense at one 
time (80 units of glargine, 60 units of detemir). 

teach the  
patient how to 
titrate the  
insulin dose 
from the start, 
rather than 
waiting until the 
next visit  
to address this.
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z Syringe and needle size. If you are 
ordering insulin vials, you will also need 
to specify the correct syringe—available in  
0.3 mL (which holds 30 units), 0.5 mL (50 units), 
and 1 mL (100 units) sizes. If the patient re-
quires <50 units, order a small syringe to ensure 
that the unit markings are clear; a 1 mL syringe 
is preferable for those using a larger volume of 
insulin. Order the smallest syringe, which also 
has half-unit markings, if the patient is a child. 

All needles are fine, with a 29 to 31 gauge, 
and available in regular (12.7 mm), short  
(8 mm), mini (5 mm), and nano (4 mm). Re-
cent studies have shown that absorption, safe-
ty, and adverse events are similar for all needle 
lengths across a variety of patient factors,21  but 
patients generally prefer shorter needles. 

Remember, too, to specify the maximum 
daily dose of insulin—a consideration that will 
be more important when prescribing meal-
time insulin but is worth mentioning here.

Finally, tell patients who are getting 
started on insulin about www.accurate
insulin.org. Hosted by The Endocrine Society 
in partnership with the American Association 
of Diabetes Educators, ADA, American Phar-
macists Association, and American College of 
Osteopathic Family Physicians, among other 
clinical groups, the Web site is designed to help 
patients (as well as providers) navigate the ini-
tiation and adjustment of insulin.18                   JFP
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recent studies 
have shown that 
absorption,  
safety, and 
adverse events 
are similar for all 
needle lengths 
across a wide 
variety of  
patient factors.
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