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Insulin Types and Dosage Forms Summary
Sean Averill, Pharm.D. Candidate (2008)

In the market today patients, physicians, and pharmacists
are all faced with many options for types of insulin. In addition,
there are also various dosage forms for insulin including inject-
able pens and aerosols. It is important to have an understanding
of these products to individualize therapy to each patient, given
what the patients medicinal and lifestyle needs and wants are.

Overview of insulin products
Mechanism of Action of Insulin:

Insulin is released through B-cells in the islet of the Langer-
hans in the pancreas. In healthy humans insulin release is trig-
gered in response to hyperglyce-
mia. Insulin regulates metabo-
lism of protein, carbohydrates,
and fats in certain tissues in the
body through specific membrane
bound receptors. Insulin causes
an uptake of glucose into muscle,
adipose, and other tissues
throughout the body. Some ad-
ditional effects of insulin include
increased glycogen synthesis in
the liver and skeletal muscle,
promotion of hepatic synthesis
of fatty acids, and stimulation of
circulation of lipoproteins within
adipose tissue.! Table 1 on page
2 provides a summary of avail-
able insulin products.
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Adverse Effects:
Hypoglycemia is the most
common adverse effect of
insulin therapy. Hypoglycemic
symptoms include hunger, pal-
lor, nausea/vomiting, fatigue,
diaphoresis, headache, palpita-
tions, numbness of the mouth,
tingling in the fingers, tremor,
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muscle weakness, blurred vision,
hypothermia, uncontrolled yawn-
ing, irritability, mental confu-
sion, sinus tachycardia, shallow
breathing, and coma. Prolonged
hypoglycemia can result in
permanent brain damage and
death. Patients who experience
these symptoms should quickly
ingest twenty grams of glucose
and a full snack or meal shortly

thereafter. In severe hypoglycemia, intravenous dextrose is the
treatment of choice.?

Other effects include a “dawn phenomenon,” a result of
fasting hyperglycemia as the result of inadequate insulin avail-
able to compensate for the body’s natural nocturnal increase in
counterregulatory hormones, or the Somogyi effect. The Somo-
gyi effect is a rebound reaction to nocturnal hypoglycemia after
insulin peaks during sleep. Substituting long-acting insulin or
using NPH closer to bedtime may help alleviate symptoms of this
effect.?

Weight gain can also be an issue, especially in type 2 dia-
betics where weight is often already a problem. Other issues
associated with insulin include lipohypertrophy and lipoatrophy,
especially around the subcutaneous injection site, hypokalmia
and hypertension. 2

Finally, all insulin may cause insulin resistance. In type Il
diabetes, weight loss can often alleviate this effect. In type 1 dia-
betes this is usually caused by anti-insulin antibodies. Switching
types of insulin and corticosteroids have been used to alleviate
resistance in Type I diabetes. >

Storage:

Store all insulin away from light and heat. Typically you can
store vials of insulin either in the refrigerator or at room tempera-
ture once they are opened. Storing opened vials at room tem-
perature may alleviate some of the pain during injection. Once
a vial is opened it can only be used for 28 days and then should
be discarded.? When buying multiple vials, one should store the
unopened vials in the refrigerator.?

Mixing insulin:

When mixing insulin, the rapid or short-acting insulin should
be drawn up first.* The manufacturer recommends against mixing
insulin glargine and detemir with other insulin.*?

Dosage Forms
Inhaler:

Exubera® is a dry powdered, short-acting recombinant, regu-
lar insulin which is inhaled into the lungs and deposited in the
alveoli. Pfizer has announced that they will stop manufacturing
Exubera due to poor sales.

Insulin Injection Pen Device (IIPD):

[IPDs are a dosage form for insulin delivery that is not
widely used in America. One major advantage of using a pen
is that is has been found to be more accurate for children in
doses that are less than five units of insulin.® Furthermore, a mail
survey, conducted in both insulin users and non-users, revealed
statistically significant preference in ease of use, activity interfer-
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WY-DUR Board Meeting Update

The DUR Board met for its bimonthly business meeting on No-
vember 29, 2007. Highlights of this meeting include:

e The Department of Health announced that the Gover-
nor’s budget would be released on November 30, 2007.

e  Draft prior authorization criteria for newer insomnia
medications were released for public comment by the
Board and can be viewed at www.uwyo.edu/DUR. Pub-
lic comment can be emailed to alewis13@uwyo.edu or

Igm@uwyo.edu or can be mailed to:

e Epocrates is now available for the Blackberry handheld. Wyoming DUR Program
The Wyoming Medicaid Preferred Drug List is available Dept 3375
free of charge through Epocrates. 1000 E University Ave.
Laramie, WY 82071

e  The Board approved the final criteria for antidepressants
and Invega. The criteria can be viewed at www.uwyo.
edu/DUR.

The next DUR Board meeting will be held January 31, 2008

in Cheyenne. Topics for discussion will include the insomnia
criteria, combination drugs and newly approved medications.
An agenda will be posted approximately two weeks prior to the
meeting.
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Evidence-Based Decision Process

Wyoming Department of Health Office of Pharmacy Services (OPS) actively participates in
the Drug Effectiveness Review Project (DERP). More information regarding DERP may be
found at www.ohsu.edu/drugeffectiveness.

)

A 4

The Preferred Drug List Advisory Committee (PDLAC) reviews the evidence in the DERP
reports, hears public testimony, and makes recommendations to OPS regarding comparative
safety, efficacy, and most importantly regarding member’s clinical experience. More
information regarding the PDLAC may be found at www.uwyo.edu/PDL.

\ 4

Public
Comment

OPS reviews the PDLAC recommendations, determines comparative cost of the specific class
of drugs, chooses preferred medications for the specific class of medications and drafts prior
authorization criteria for non-preferred medications.

A 4

DUR Board makes appropriate changes and approves a draft to be released for public
comment. Additional information on the DUR Board may be found at www.uwyo.edu/DUR.

A 4

The DUR program sends the draft criteria to all specialists affected by the change as well as
random samples of general practitioners, nurse practitioners and physician assistants, and
posts to the website for comment by all interested parties.

A 4

At the following DUR Board meeting, the Board reviews all comments submitted in writing
and hears public testimony regarding the proposed criteria. If appropriate, changes are made
and a final draft is approved for implementation. The Board may also table the draft until
additional information is provided.

[ OPS presents draft criteria to the Drug Utilization Review (DUR) Board for review. The

\ 4

Public
Comment

WDH and DUR Board review prior authorization appeals and continuously monitor for issues
requiring changes to criteria.

Continuous
Public
Comment
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Please contact WY-DUR at 307-766-6750 if you would like to have your name added or removed from our
mailing list, or if you need to have your address updated. The WY-DUR newsletter is also available on-line at
www.uwyo.edu/DUR/newsletters.
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