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he World Health Organization
Testimates that 347 million
people worldwide have dia-
betes, making it a chronic disease
of epidemic proportions.' In 2010,
the Centers for Disease Control and
Prevention (CDC) estimated that
26.9% of the U.S. population > 65
years of age had diabetes, includ-
ing 11.3% of adults > 20 years of age
(25.6 million).? Based on popula-
tion estimates from the 2005-2008
National Health and Nutrition
Examination Survey, the CDC also
estimated that ~ 79 million Americans
had prediabetes in 2010.? Diabetes
was the cause of death for 3.4 mil-
lion people worldwide in 2004 and is
currently the seventh leading cause
of death in the United States, with
a projected increase in deaths from
diabetes of two-thirds between 2008
and 2030.2
Treatment of type 2 diabetes
incorporates lifestyle modifications
related to diet and exercise, usu-
ally in addition to oral or injectable
pharmacotherapy, depending on
disease control and progression.
Medications for diabetes represent
the fourth largest category of medi-
cations in both sales and prescribing
in the United States, with > $19
billion in spending and 173 million
prescriptions dispensed.>* Insulin
glargine is among the top 25 individ-
ual products in terms of spending,
accounting for $2 billion, or 10.5%
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of total prescription costs for the
treatment of diabetes.’ Despite
these staggering numbers, ~ 16% of
patients with diabetes do not take
any medication, and only 26% of
patients with diabetes (type 1 and
type 2 diabetes combined) are pre-
scribed some form of insulin.?
Insulin is an endogenous hor-
mone produced and secreted by the
B-cells of the pancreas. The loss of
pancreatic function is a hallmark
for the diagnosis of type 1 diabetes
and is the reason insulin is a neces-
sary treatment modality for patients
with that form of the disease. Type 2
diabetes is also partially defined by
a loss of pancreatic function. At the
time of diagnosis of type 2 diabe-
tes, ~ 50% of pancreatic function
is already lost. This is a progres-
sive loss that continues throughout
treatment, leading to poor glycemic

This article describes available
insulin products and published
guidelines to aid clinicians in
making treatment decisions for
insulin-dependent patients with
type 2 diabetes. It establishes the
need for a thorough evaluation
of the literature regarding
ambulatory insulin dosing to
further inform providers who
manage insulin therapy for
patients with type 2 diabetes.

control and its associated compli-
cations. The continued decline of
B-cell function results in the need for
medication(s) and eventually exog-
enous administration of insulin for
type 2 diabetes.®

Once medications are indicated,
package inserts for pharmaceutical
products, prepared by their manu-
facturers, are common resources
to aid clinicians in dosing. The
manufacturers of the two available
long-acting insulin products—
glargine and detemir—provide
guidance about the initiation of
therapy with a fixed or weight-
based dose, depending on how the
product was studied in clinical
trials. Although the package insert
for glargine notes that it can be
administered at any time of the day
and that the average initial dose
for patients in clinical trials was 10
units daily, the statement regarding
dosage adjustment is vague, stating
that after initiation, the dose was
“. .. subsequently adjusted accord-
ing to the patient’s need to a total
daily dose ranging from 2 to 100
1U.” Similarly, dose determination
statements by the manufacturer of
detemir focus on conversion from
other types of basal insulin and
report the mean dose of detemir
required by patients in compari-
son to NPH insulin at the end of
a clinical trial.”® The prescribing
information for NPH insulin (sold
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under the trade names Novolin

N and Humulin N) is available in
“patient package inserts,” which pro-
vide a brief description of how the
insulin is manufactured, along with
patient education regarding diabetes
and administration of the product.
Dosing recommendations for health
care professionals are not available
in these package inserts.>!

The package inserts for available
mealtime insulin products—human
regular insulin (sold as Novolin
R or Humulin R) and the rapid-
acting analogs aspart, lispro, and
glulisine—make general recom-
mendations for use based on the
estimated total daily insulin require-
ment for a patient and the expected
percentage of mealtime insulin as
part of a basal-bolus regimen.!°

Although insulin therapy is
an integral part of treatment for
patients with type 2 diabetes, a lack
of consensus exists regarding insulin
dosing in the ambulatory setting.
With the availability of four dis-
tinct types of synthetic and analog
insulin products, initial dosing and
titration may vary depending on
the regimen selected and patient-
specific characteristics. Clinical
practice guidelines provide direction
for clinicians on initiating insulin
in appropriate patients, with lim-
ited statements regarding titration
and adjustment.!¢-2

Prospective, randomized trials
have consistently shown the benefit
of glycemic control in the treat-
ment of type 2 diabetes,”* but do
not go into detail regarding opti-
mal insulin dosing. The Treating
to Target in Type 2 Diabetes Study
Group (4-T trial)® compared three
insulin regimens, further support-
ing the practice of insulin initiation
and intensification as an addition
to or replacement of oral therapy in
patients who are not reaching their
glycemic control goals. However, a
lack of detailed methodology on the
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titration of insulin in the 4-T trial
and other primary literature limits
guidance for providers.?

Although dosing information is
available for some insulin prepara-
tions based on clinical trial data,
this guidance is not universally
implemented in practice. A patient-
centered approach to insulin therapy
is essential to ensure optimal out-
comes and safety given the varying
levels of evidence regarding the use
of insulin.

This article is the first of a two-
part review of the use of insulin in
the ambulatory care setting. The
second article will be published in
a subsequent issue of this journal.
The remainder of this article will
focus on available insulin products
and guidelines to facilitate treatment
decisions. The overall aim of this
two-part review is to evaluate the
available literature on ambulatory
insulin dosing and create an evi-
dence-based treatment algorithm to
aid clinical practitioners in manag-
ing insulin therapy in patients with
type 2 diabetes.

Review of Available Insulin Products
Insulin pharmacotherapy can be
divided into four types based on
pharmacodynamic and pharmaco-
kinetic parameters. Insulin products
available on the U.S. market include
rapid-, short-, intermediate-, and long-
acting products, as well as premixed
formulations’ %2632 (J.A.G., personal
communication). Furthermore, insulin
therapy can be categorized as either
basal or bolus therapy. Basal therapy
includes long- and intermediate-
acting insulin products used to mimic
physiological insulin secretion in

the absence of food. Rapid- and
short-acting insulin products consti-
tute bolus therapy, which is used to
mimic the secretion of insulin from
the pancreas in response to food.
The pharmacokinetic and pharma-
codynamic parameters are vaguely

mentioned in the package inserts

of the various insulins, but these
parameters vary between individuals
and even within a single individual.
A summary of the available insulin
products and their properties can be
found in Tables 1 and 2752633 (J.G.,
personal communication).

Each unit of insulin, regardless
of type, has equal effects in lowering
blood glucose within its duration
of action; however, the variability
in the products is derived from the
chemical modifications that alter
the pharmacokinetic and pharma-
codynamic parameters. The human
insulin analogs aspart, lispro, gluli-
sine, glargine, and detemir have been
chemically altered via recombinant
DNA technology.** These chemical
alterations change the amino acid
sequence of the insulin protein, thus
adjusting the pharmacokinetic and
pharmacodynamic parameters.*
Regular and NPH insulin are both
physiological insulin, but NPH has
altered parameters resulting from
the addition of zinc and protamine
moieties, thus giving it a cloudy
appearance, delaying its onset, and
extending its duration of action.’

There are currently four delivery
options available for insulin admin-
istration, including subcutaneous
injections, continuous subcutaneous
insulin infusion (CSII), insulin patch
pumps, and intravenous infusion.
The most common route of adminis-
tration is by subcutaneous injection.
Patients administering insulin
through subcutaneous injection have
the option of using insulin pens or
vials with syringes to inject. CSII,
also known as insulin pump therapy,
provides a constant infusion of insu-
lin, allowing patients more control
over their therapy.® Insulin patch
pumps are mechanical, standardized
24-hour insulin delivery devices.*
Intravenous infusions of insulin are
required for the inpatient setting to
treat diabetic ketoacidosis and other
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life-threatening conditions but are
typically not used in the ambulatory
care setting.

Guidelines for the Treatment of Type
2 Diabetes

Because there are various types of
insulin, methods of administration,
and dosage forms available, it is essen-
tial that providers use guidelines and
primary literature to ensure appropri-
ate initiation and titration of insulin
therapy. Three sets of guidelines
relating to the therapeutic manage-
ment of type 2 diabetes are used

in clinical practice. These include

the Standards of Medical Care in
Diabetes, published annually by

the American Diabetes Association
(ADA)," a position statement of the
ADA and the European Association
for the Study of Diabetes (EASD)
released in 2012,'° and an update from
the American Association of Clinical
Endocrinologists (AACE) released

in 2011."® In addition, AACE released
an updated series of algorithms in
March/April 2013 with a correspond-
ing consensus statement published in
May/June to supplement the existing
guidelines.!” These guidelines all
take an evidence-based approach to
the management of type 2 diabetes
and offer guidance as it relates to
pharmacotherapy. Although the
majority of the guideline statements
do not focus specifically on providing
prescriptive recommendations for
insulin dosing during titration and
intensification of therapy, the newest
AACE algorithms and consensus
statement do provide improved
direction. Recommendations from
these guidelines serve as the founda-
tion for creating an individualized,
patient-centered treatment regimen
for patients with type 2 diabetes.

ADA Standards of Medical Care in
Diabetes—2013

The 2013 version of the ADA stan-
dards of care guidelines supported

70

a team-based approach to diabetes
management and recommended that
treatment plans be formulated in
collaboration with a multidisciplinary
team of health care professionals.
Although oral therapy is generally
the preferred option for most patients
with type 2 diabetes at diagnosis,
the progressive loss of B-cell func-
tion means that insulin replacement
therapy will eventually become
necessary for many patients. Despite
this continued loss of B-cell func-
tion, most patients maintain at least
some endogenous insulin secretion
even in late states of type 2 diabetes.®
Therefore, multiple factors should be
taken into account when assessing
diabetes control and, subsequently,
considering the initiation and impact
of insulin therapy. These factors
include the patients’ A1C level and
self-monitoring of blood glucose
(SMBG) records, in combination with
patient interviews.

SMBG is recommended for all
patients with diabetes regardless
of their medication regimen. The
self-monitoring plan should be
individualized for each patient’s
specific insulin regimen. For
example, patients taking multiple
daily doses of insulin should check
their glucose levels at various times
throughout the day, ranging from
before and after meals, to occasion-
ally at bedtime, before exercise, and
when hypoglycemia is suspected.
With appropriate patient education
and instruction, these results can
be useful to help guide treatment
decisions and also as part of the
patient’s self-management regimen.
When patients are provided with an
algorithm for self-titration of insulin
doses, improved glycemic control
has been noted in patients newly ini-
tiated on insulin therapy.’’ However,
although the literature pertaining to
these algorithms is referenced, it is
not discussed explicitly in the stan-
dards of care guidelines.

SMBG is also imperative to help
detect and appropriately manage
hypoglycemia, a major risk and
limitation of insulin therapy. For
patients who suffer from severe
hypoglycemia, short-term relaxation
of glycemic targets with tapering of
insulin therapy may be appropri-
ate, especially in light of recent data
suggesting potential associations
with cognitive impairment and
mortality.!-38-40

Despite the evidence for SMBG
and the reference to potential
algorithms for insulin pharmaco-
therapy, the ADA standards of care
guidelines provide only limited
information about pharmacotherapy
for patients with type 2 diabetes.
The document does not focus on
specific recommendations relating
to dosing of insulin therapy, but
rather references a 2012 position
statement released by the ADA
and EASD for details on insulin
pharmacotherapy.'®!’

ADA/EASD 2012 Position Statement
In 2012, the ADA and EASD
partnered to release a position
statement offering guidance on the
individualization of medication
regimens for nonpregnant adults
with type 2 diabetes. The authors
noted that the guidelines modified
recommendations from previous
years regarding pharmacotherapy;
they are less prescriptive and offer
fewer algorithms to allow for more
individualization of therapy because
of the lack of comparative effective-
ness research relating to diabetes
pharmacotherapy. The ADA/EASD
guidelines support the use of patient-
specific insulin therapy to achieve a
glycemic profile as close to normal
as possible while minimizing adverse
effects such as weight gain and hypo-
glycemia. Proper patient education,
including SMBG training, is cited

as a crucial component to minimize
adverse effects.'s
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Through patient-specific self-
monitoring plans, individuals with
type 2 diabetes should be aware of
both their fasting and postprandial
glucose levels and the respective
targets for each, which may vary
depending on which guidelines their
provider is following. The ADA/
EASD glycemic goals are in agree-
ment with the recommendations
found in the ADA standards of care
document, targeting fasting blood
glucose at 70-130 mg/dl and post-
prandial glucose at < 180 mg/dl for
most patients. The guidelines also
recommend individualized SMBG
frequency, as well as individualized
AI1C goals, similar to the ADA stan-
dards of care.'®

In accordance with the ADA
standards of care, the ADA/EASD
generally recommends oral therapy
as first-line treatment for patients
newly diagnosed with type 2 dia-
betes, typically initiating with one
agent. After ~ 3 months of mono-
therapy, providers may consider a
second oral agent, the addition of
a glucagon-like peptide-1 (GLP-1)
receptor agonist, or the addition of
basal insulin if glycemic goals are
not attained. Often, insulin therapy
is an adjunct, when mono- or dual
therapies do not achieve or maintain
desired glucose targets (gener-
ally if a patient’s A1C is > 8.5% on
dual oral therapy). The guidelines
note that higher A1C levels often
increase the likelihood of requir-
ing the addition of basal insulin to
adequately achieve the necessary
AI1C reduction.'

However, the ADA/EASD
guidelines reference certain situa-
tions in which immediate initiation
of insulin therapy is likely indicated,
specifically in patients who exhibit
significant symptoms of hypergly-
cemia or in those who present with
drastically elevated plasma glucose
levels (i.e., > 300-350 mg/dl) or A1C
(i.e., 2 10-12%). In such cases, some

CLINICAL DIABETES - Volume 32, Number 2, 2014

patients may require immediate
multiple daily insulin doses rather
than a more gradual progression
into insulin therapy. When catabolic
features, including weight loss or
ketonuria, are present, implementa-
tion of insulin therapy is considered
mandatory.'®

Basal insulin alone is gener-
ally the initial insulin of choice
when added to a pharmacotherapy
regimen, thus allowing for uniform
insulin coverage over the course
of a day. As previously mentioned,
basal insulin encompasses two types:
intermediate-acting (NPH) or long-
acting (glargine or detemir). In most
patients, a single injection of basal
insulin is initiated at a low dose of
0.1-0.2 units/kg/day. However, in
patients with more severe hypergly-
cemia (undefined by the guidelines),
therapy can begin with larger doses
of 0.3-0.4 units/kg/day. An advan-
tage of both glargine and detemir is
that they have been shown to cause
less nocturnal hypoglycemia than
NPH. Comparatively, detemir is
associated with slightly less weight
gain and a higher average unit
requirement when dosing. The main
drawback to the long-acting insulins
is increased cost.!¢

After initiation, titration is
described in the guidelines as the
addition of 1-2 units of basal insulin
to the daily dose made once or twice
weekly for elevated fasting glucose
readings.* For patients who have
been titrated gradually and are now
prescribed more robust doses of
basal insulin, clinicians may con-
sider further titrations in the range
of 5-10% of the daily dose. The
guidelines go on to recommend that,
as patients near their glycemic goals,
dose modifications should occur
less often and generally consist of
fewer additional units of insulin.
Alternatively, clinicians must be
aware of situations in which tapering
of the dose may be needed, such as

for recurrent episodes of hypogly-
cemia, especially when there is no
identifiable cause.'®

The ADA and EASD suggest that
elevations in postprandial glucose
may be a contributing factor to
elevated A1C when fasting glucose
levels are at goal. Postprandial blood
glucose excursions contribute to the
majority of elevation in A1C levels
that are close to goal. For AIC levels
in the range of 7.3-8.4%, fasting and
postprandial glucose levels contrib-
ute equally to overall glycemia.*
This concept provides support for
the clinical practice of intensifying
the insulin regimen to achieve glyce-
mic control.

When basal insulin is not suf-
ficient to maintain glycemic control,
bolus insulin therapy with short-act-
ing (human regular) or rapid-acting
(aspart, lispro, and glulisine) insulin
just before meals is recommended.
Rapid-acting insulins offer bet-
ter postprandial glucose control
than regular human insulin, likely
because of their pharmacokinetic
parameters. Nevertheless, cost
considerations still make regular
human insulin a viable option in
cases in which cost containment is
an issue and prandial insulin therapy
is required.!¢

Available guidelines provide
vague recommendations for the
dosing range for bolus insulin.
Providers should be aware that
when a patient’s daily dose of basal
insulin becomes > 0.5 units/kg/day,
the need for intensification with
bolus insulin increases. When the
total daily dose of basal insulin
nears 1 unit/kg/day, the addition of
bolus insulin is generally required
to achieve glycemic control. The
guidelines suggest initiating prandial
insulin with a single dose just before
the meal that contains the largest
carbohydrate content of the day. For
most patients, this is the evening
meal. From there, a second and
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third injection may be added before
the other two meals if they require
additional coverage to limit glucose
excursions. This combination of
long-acting basal insulin and rapid-
acting mealtime insulin is described
as “basal-bolus therapy” in most
guidelines.

Authors of the ADA/EASD
position statement advocate for the
use of the basal-bolus approach
to insulin therapy. This technique
allows both precision and flexibility
with dosing, providing a patient-cen-
tered medication regimen. However,
some patients, such as those with
a history of nonadherence to their
diabetes treatment regimen, may
not be appropriate candidates for
basal-bolus therapy. In such cases,
premixed insulin products are avail-
able to increase convenience but
come with the drawback of reduced
flexibility in dosing.?*>! Generally,
such products are dosed twice daily,
before the morning and evening
meals. A final option supported by
the ADA/EASD statement is the
“split-mixed” technique, which uses
a fixed amount of intermediate-
acting insulin mixed by the patient
with a variable amount of prandial
insulin.'

Overall, the guidelines advocate
for the use of insulin in the treatment
of type 2 diabetes and provide mul-
tiple dosing methodologies; however,
they explicitly state that “extensive
dosing instructions for insulin are
beyond the scope of this statement,”
and little guidance regarding insulin
titration is provided. Nevertheless,
they support teaching patients to
self-titrate their insulin doses based
on published algorithms and fre-
quent contact and communication
with their provider.?3#44

AACE 2011 and 2013 Guidelines
Current AACE guidelines recom-
mend initiation of insulin therapy for
patients whose A1C level is > 9% and
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those who have not achieved their
glycemic targets with combination
oral therapy. The guidelines were last
updated in 2011, and, in 2013, AACE
published its Comprehensive Diabetes
Management Algorithm."*?° There is
much overlap between the 2012 ADA/
EASD position statement and the
2011 AACE guidelines. However, the
2013 AACE algorithm and consensus
statement offer expanded recommen-
dations, including a discussion on the
initiation of insulin in patients with an
AI1C as low as 7.5%, as an adjunct to
other therapies.

The AACE guidelines acknowl-
edge the importance of SMBG in
all levels of diabetes control and
care but, similar to other guidelines,
they especially emphasize the need
for close glucose monitoring by all
patients during periods of regimen
intensification and adjustment.
However, glycemic goals represent a
major difference between the previ-
ously described guidelines and the
AACE recommendations; AACE
advocates for tighter glycemic
control, with a fasting blood glucose
target of 70-110 mg/dl and a post-
prandial target of < 140 mg/dl."®

AACE also favors long-acting
basal insulin to target fasting glu-
cose as the initial insulin therapy
in most situations, with glargine
or detemir preferred for the same
reasons discussed previously. The
AACE 2013 algorithm and consen-
sus statement place basal insulin as
the fifth pharmacotherapy choice
for dual therapy if a patient’s A1C is
> 7.5% but as the fourth option for
triple therapy. When patients have
an A1C > 9% with no symptoms,
the same recommendations apply.
However, if symptoms are present
with an A1C > 9%, insulin therapy
should be recommended because
patients with this profile are likely to
derive greater benefit.!*?

The AACE guidelines are in
agreement with ADA/EASD in rec-

ommending initiation with 0.1-0.2
units/kg/day of a basal insulin ana-
log, generally equating to ~ 10 units
once daily. The 2013 algorithm and
consensus statement divide dosing
recommendations for the initiation
of basal insulin based on whether
patients have an A1C > 8% or < 8%.
For those with an A1C > 8%, a
higher weight-based dose of 0.2—0.3
units/kg/day is recommended, as
opposed to the standard 0.1-0.2
units/kg/day.*-46

As with the ADA/EASD guide-
lines, the AACE 2011 guidelines
provide very little information
regarding insulin titration. These
guidelines do, however, cite pub-
lished titration algorithms to provide
guidance on insulin dose escalation
and also support patient self-titra-
tion when patients are given the
appropriate education and instruc-
tion.** Fortunately, the 2013 AACE
publications provide specific guid-
ance on insulin titration based on
either a fixed or variable methodol-
ogy. The fixed methodology option
suggests titrating basal insulin by 2
units every 2-3 days. If the variable
methodology is preferred, titration
is based on fasting blood glucose
levels, with 4 units added for fasting
readings > 180 mg/dl, 2 units added
for fasting readings of 140180
mg/dl, and 1 unit added for fasting
readings of 110-139 mg/dl. In either
methodology, dose recommenda-
tions for patients who experience
hypoglycemia are based on a per-
centage reduction of the total daily
dose !>

The 2011 AACE guidelines sup-
port the use of bolus insulin for
postprandial hyperglycemia, with
rapid-acting analogs preferred.
Similar to the ADA/EASD guide-
lines, these guidelines recommend
that bolus insulin therapy should
augment an established basal insulin
regimen. Unlike the ADA/EASD
guidelines, the AACE guidelines rec-
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ommend specific dosing instructions
for prandial insulin, initiating at 5 units
before a meal, representing ~ 7% of the
basal insulin dose, although the guide-
lines do not identify a specific meal.
The 2013 algorithm and consensus
statement also support a basal-bolus
regimen for patients with symptom-
atic hyperglycemia and an AIC level

> 10%. Ideally, a full basal-bolus regi-
men is preferred. If simplification of
the regimen is necessary, a single pran-
dial injection initiated with the largest
meal can still aid in glycemic control.
Furthermore, the 2013 algorithm and
consensus statement recommend that,
for patients with a total daily dose of
0.3-0.5 units/kg/day, 50% of that dose
should constitute the prandial insulin
analog when initiated.">*

The 2011 AACE guidelines rec-
ommend titration of prandial insulin
via small, weekly changes based
on patients’ 2-hour postprandial
glucose levels, whereas the updated
algorithm discusses dose increases
every 2-3 days based on percent-
ages. When a rapid-acting analog
is used, the prandial dose should
be increased by 10% for postpran-
dial glucose levels > 180 mg/dl.” If
postprandial glucose readings are
not available, providers may rely
on premeal glucose readings for the
next meal to make adjustments.'®
Finally, the 2013 algorithm discusses
the initiation of a GLP-1 receptor
agonist or a dipeptidyl-peptidase-4
inhibitor as alternatives to bolus
insulin for prandial control.

Both the ADA/EASD and the
AACE guidelines suggest that the
basal-bolus approach is the preferred
technique for patients requiring
intensive insulin therapy. Although
premixed preparations are cited as
an option for patients with adher-
ence issues, inflexibility in dosing
may increase the risk of hypogly-
cemia in patients who use these
formulations. When adjusting the
dose of premixed insulin, AACE
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recommends that providers consider
predinner glucose levels for doses
administered before breakfast and
fasting glucose levels for adjustment
of the predinner dose. The updated
algorithm discusses a specific
increase of 10% of the total daily
dose based on fasting or premeal
readings > 180 mg/d1.12°

The AACE guidelines provide
more in-depth insulin pharmaco-
therapy recommendations than
other guideline statements, but they
come with a more stringent set of
glycemic goals. Specific initial doses
are provided for basal and prandial
bolus therapy in two of three sets
of guidelines. However, all three
guideline statements offer limited
information regarding insulin titra-
tion and adjustment. Furthermore,
there is little delineation between
specific products with regard to
dosing information. Fortunately,
the most recently published algo-
rithm and consensus statement
from AACE provide more specific
initiation and titration recommen-
dations and may prove useful in
clinical practice.

Conclusion
Awareness on the part of health care
providers of the characteristics of the
type of insulin a patient is prescribed
and its impact on blood glucose is
crucial when devising an insulin
regimen and self-monitoring plan
that may aid in insulin adjustment.
Available guidelines cite several
published algorithms and support
patient self-management. Previously,
guidelines for the management of
type 2 diabetes lacked prescriptive
recommendations for titration after
insulin initiation. The 2013 AACE
publications provide the most guid-
ance regarding insulin initiation and
titration available today.

This article is the first in a
two-part series reviewing ambula-
tory insulin therapy. Part 2, to be

published in a future issue of this
journal, will focus on the character-
istics of the individual agents and
evidence-based dosing recommen-
dations for each. Primary literature
exists for the initiation of basal
insulin analogs, and various titration
methods have been used and will be
described in greater detail in Part 2.
However, clinical trial data for NPH,
regular insulin, and rapid-acting
analogs are limited and, in several
cases, exist only as unpublished data
available through the manufactur-
ers. A thorough evaluation of the
primary literature is needed to fully
understand and identify appropriate
insulin titration techniques that may
be applied to patient-specific insulin
regimens for type 2 diabetes.
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