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U-500 Regular Insulin:
Who and When?

Compiled by Melissa Brewster, PharmD

U-500 is a concentrated insulin five times as po Phar macokinetics
tent as standard U-100 insulin. The use of U
500 is increasing because of the obesity epi-
demic, tighter A1C goals, and an increase in off
label U-500 use in insulin pumps. There is a hig
risk of adverse events associated with U-500 u:
due to its concentration and health care provide
lack of experience with the product. This articde
intended to identify patients who may benefit
from treatment with U-500 insulin and to enable
safe, appropriate administration.

" U-500 is a regular insulin, but has a kinetic peofil
very similar to NPH because of its high concen-
tration. U-500 insulin levels rise quickly withi®3
minutes and peak in 4-6 hours. One study on the
kinetics of U-500 insulin shows significant levels
remaining at 8 hours and lasting as long as 24
hours. The volume of the dose of insulin affects
its absorption. High doses of insulin can delay the
peak and duration of action. U-500 is pregnancy
category B, and insulin remains the drug of choice

Extreme insulin resistance is defined as for diabetes control during pregnancy.
requiring greater than 200 units of exogenous

insulin per day. Causes of extreme insulin

resistance include morbid obesity, Cushings

syndrome, severe infection, acromegaly, insu

receptor abnormalities, pregnancy, steroid us "/If!{'{.'{{l'flflflfly
Werner’s syndrome, and high levels of insulin /) gy D00 U-500 /
binding antibodies. Some of these conditions| ‘ M'RG %

are temporary and morbid obesity remains th /) REGULAR
most common of these causes. {rDWA ovigin)

Goals of Therapy

The goals of therapy for patients with extrem
insulin resistance are the same as American
Diabetes Association (ADA) goals for other
forms of diabetes, although these goals are  Effjcacy
often not met. As insulin resistance increases

the amount of insulin required to meet There are no large clinical trials assessing the
glycemic goals increases. Patients with insuli Safety and efficacy of U-500, but a number of
resistant Syndromes have IeSS Of a dose Sma” StudIeS haVe assessed use in trea“ng

response to insu"n’ especia”y at doses above eXtremer insulin-resistant patients. Three trials
100 units. High-dose insulin can help patients €valuating a switch from U-100 insulin to

reach their glycemic goals, but a limitation of U-500 insulin in a small cohort of patients
high-dose insulin is that the volume of U-100 Showed an average decrease in A1C of about

needed is often more than can fit in one 2% with a small associated increase in weight.

syringe. When multiple injections are requirec
to administer one dose of insulin, there is
frequently less compliance and worse glycen U-500 insulin isto be used alone and not in
control. combination with other insulin, although

Dosing

(continued on page 2)

Objectives: Inside this issue:

¢ ldentify a patient who would be a good
candidate for U-500 regular insulin.

¢ Discuss the risks and benefits of U-500  U-500 Regular Insulin: 1,2,and 4
use for the treatment of severe insulin Who and When?
resistance.

¢ Describe the differences in the half-life, | jnagliptin for Type 2 Diabetes 3
metabolism, and dosing of the DPP-4
inhibitors.
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there is a study evaluating its use with prandsgirb. Oral
medications used for increasing insulin sensitiiritiuding
metformin and pioglitazone can be continued. lijet are
generally given twice daily, but can be dividedittiree or
four injections for patients taking very high das@se article
on U-500 use suggests that doses above 300 unitiape
should be divided into three doses (or four dosegrfeater
than 750 units), but a study on the kinetics of@0-Showed
that twice daily dosing achieved sufficient coveragven at
very high doses. Doses should be injected 30 nsnuter to
meals, similar to other regular insulin. Blood glse should be
monitored at least twice daily while on U-500 insujust be-
fore breakfast and dinner. Target fasting blooadgée levels
are 70-120 mg/dL. If morning fasting blood glucestues are
less than 70 mg/dL, the evening dose should besdsed. If
the fasting glucose readings are consistently highprevious
insulin dose should be increas@&te dose of U-500 should be
adjusted based on patterns reflected over a nuailuzys of
monitoring, not by a single value. Intensive blghacose monitor-
ing and carbohydrate counting are not commonly fisedosing
U-500 insulin. Patients using greater than 2,006 wi U-500
insulin per day should consider the use of an inquimp. Ina

Table 1. Dosing Algorithm for U-500 Insulin

-

pump you may see a basal rate and boluses givaruas00. It is
important that patients on pumps work with a prei@sal who has
experience with U-500 as the settings will be \different. Table
1 shows one of several algorithms used to doseQJr&Eulin.

Who Should be Treated With U-500?

U-500 insulin can be considered in patients whalirecgreater
than 200 units of insulin per day and have an Afigatgr than
8.5%. Patients on U-500 insulin should be ablenteustand
the differences between U-500 and U-100 insulicluiding
how to draw up the appropriate number of units, wieedose
the insulin, and not to self-adjust insulin dosasea upon
carbohydrate consumption. Patients who are usadtsal-
bolus insulin regimen may have difficulties withrsitioning
to only two injections a day and not using a raguiting insulin
to treat episodes of hyperglycemia.

Often, insulin-resistant conditions will resolvedam patient can
be transitioned back to U-100 insulin. One studygtd that
this was most successful once a patient requissdtian 175
units per day. The algorithm used to initiate U-50@ patient
can be used in reverse order to transition a paick to
U-100 insulin.

(continued on page 4)
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FDA Approves Linagliptin (Tradjenta™)
For Type 2 Diabetes

Linagliptin (Tradjenta™) was approved by the FDAMay
2011 for use as an adjunct to diet and exercismpoove
glycemic control in adults with type 2 diabetes.

M echanism of Action

Linagliptin is a dipeptidyl peptidase-4 (DPP-4)ilsitor. The
DPP-4 enzyme is responsible for inactivating GLixdretins
that stimulate insulin release and inhibit glucagelease.
DPP-4 inhibitors also delay gastric emptying ancrelase
blood glucose levels.

Dosing

The dose of linagliptin is 5 mg once daily. It dantaken with
or without food. When used in combination with a
sulfonylurea, the dose of the sulfonylurea sho@dlecreased
to avoid episodes of hypoglycemia. Unlike the otbEP-4
inhibitors, no dosing adjustment is required farale
impairment.

Drug Interactions

Rifampin decreases the concentration of linagliptiven
co-administered. Linagliptin should not be admiist with a
P-glycoprotein inducer (e.g., rifampin) or CYP3Alucer
(e.g., phenytoin) when possible.

Table 2. Comparison of DPP-4 Inhibitors

Efficacy

Linagliptin lowers A1C about 0.5% when used as
monotherapy. Two randomized controlled trials found
significant improvements in A1C, fasting plasmacgise, and
2-hour post-prandial glucose when compared withgila.

Safety and Adver se Events

Adverse events associated with DPP-4 use include
nasopharyngitis, headaches, hypersensitivity reasti
Stevens-Johnson syndrome, and pancreatitis.

Limitations of Use

Linagliptin should not be used in patients with &ybdiabetes
or for the treatment of diabetic ketoacidosis. iiatin has not
been studied for use in combination with insulin.

——

NDC0337-0140-90 90tablets

Tradjenta
(inagiptin) Tablets I
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DPP-4 Recommended Dosing Half-life Therapeutic Notes
Inhibitor Daily Dose Adjustments
Required?
Linagliptan 5mg No 12 hours Not studied for use with insulin, not for
(Tradjenta™) use in Type 1 diabetes or patients with
DKA, lower dose of sulfonylurea when
used together to avoid hypoglycemia,
majority is excreted unchanged.
Saxagliptin 5mg Yes 3 hours Substrate of CYP3A4, eliminated via renal
(Onglyza™) 2.5 mg for patients and hepatic pathways, not for use in Type
with CrCl<50mL/min 1 diabetes or patients with DKA, can
or concomitant increase peripheral edema when used
strong CYP450 3A4 with a TZD, can increase hypoglycemia
inhibitor when used with a sulfonylurea.
Sitagliptin 100 mg Yes 12.4 hours Can be used with insulin. Not studied in
(Januvia®) CrCl 30-50 mL/min: patients with a history of pancreatitis, not
50 mg for use in Type 1 diabetes or patients with
CrCl<30 mL/min: 25 DKA, can increase hypoglycemia when
mg used with a sulfonylurea or insulin, 87%
OR excretion by kidneys, must be dose
concomitant insulin modified for renal impairment
References:

+ Dicker D. DPP-4 Inhibitors: Impact on glycemic cattand cardiovascular risk factof3iabetes Care. 2011;34:S276-78.
+ Tradjenta package insert. Ridgefield, CT: Boehrniriggelheim Pharmaceuticals, Inc.; 2011.
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Potential Errors

The type of syringe used to administer U-500 imsshould be
carefully considered. Standard insulin syringes$ onairkings
will not represent the number of units being ingectvith
U-500 insulin. This may be confusing to some pasiemd is a
potential source of error and overdose. Tubera@yliimges can
be used with U-500 as the markings represent volumhe(not
units). The drawbacks to tuberculin syringes aat they are
often difficult to obtain, the needle is much largfgan standard
insulin syringes, and some insurers may not reegtiem as
diabetes supplies. Patients should be thoroughlgadd on
how to properly draw up a dose of U-500 and thatvitlume
will not match the number of units being injectédl.family
members and caregivers should be counseled th@0URSulin
is highly concentrated.

When providers write a prescription for U-500 irisuthey
should include both the volume and the units initis&ructions
to avoid confusions and errors. Example: “U-50Qufag
insulin, Inject 0.2 mL (100 units) subcutaneous¥y times
daily 30 minutes before meals.” The insulin labdeddd also
reflect a warning that the insulin is concentraead neither the
patient nor caregivers should adjust the dose.

References:

All insulin pumps containing U-500 insulin shouldve a sticker
placed on the pump that clearly states this.

Cost

A bottle of U-500 insulin is higher in cost thahaettle of
U-100, but U-500 costs less per unit than otheslins
Additionally, a patient on U-500 will use signifitily less
syringes or pump cartridges than a patient on U-a@ding
to cost savings.

U-500 is an effective therapy for a subset of entrly
insulin-resistant patients. With a kinetic profignilar to
NPH, it can be considered for twice daily use itigrds on
more than 200 units of insulin per day who haveraathed
their glycemic goals. Because it is five times agept and
U-100 insulin, patients should be educated abdattzding
and drawing up the proper dose, not self-adjustoges, and
informing all caregivers that they are on a coneeatl
insulin. U-500 costs less per unit than other iims@aution
should be used in the storage and administratian-500
insulin. U-500 insulin is recommended and can kexlus
safely in patients requiring high doses of instdirachieve
their glycemic goals.

. Humulin R Concentrate U-500. Medication Safety Al€@ommunity/Ambulatory Care Edition. Institute 8afe Medication Practices. August 30, 2007.
www.ismp.org/Newsletters/ambulatory/archive/200708sp. Accessed November 10, 2011.
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Garg R, Johnston V, McNally PG, et al. U-500 inswivhy, when, and how to use in clinical practibeabetes Metab Res Rev. 2007;23:265-268.
Humulin R insulin (U-500) package insert. IndianizndN: Eli Lilly and Company; 2009.
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Continuing Education Quiz
Diabetes Dispatch: Winter 2012
1) U-500 insulin doses should be adjusted basagihich of
the following?
a. Intense blood glucose monitoring
b. Carbohydrate counting
c. Trends in prebreakfast and predinnecage values
d. Fasting blood glucose value on day thefapy

2) True or False: Patients using U-500 insulin &thaheck their
blood glucose a minimum of four times daily.

3) Which of the following is not an important coelisg point
for a patient using U-500 insulin?
a. Educate family member and caregiveosiab
concentrated insulin
b. Insurance may not cover high cost 00
c. Syringe markings do not reflect unit&Jeb00 given
d. Do not self-adjust insulin doses

4) Which of the following can be co-administeredhai-500?
a. Glyburide
b. Metformin
c. Exenatide
d. Insulin aspart

5) The pharmacokinetic profile of U-500 regulanilis is
most similar to which of the following?

a. Glargine

b. U-100 regular insulin
c. NPH

d. Insulin aspart

6) True or False: U-500 should be used with praridsulin
for optimal glycemic control.

7) LS is a 67-year old male with Type 2 diabetéh extreme
insulin resistance. LS is using150 units of glaggévery night
with 50 units of aspart with each meal during thg.dHis current
Al1C is 6.7%. Is LS a candidate for U-500 insulin?

a. Yes

b. No

8) Which of the following blood glucose levels vidibe within
the appropriate range for pre-breakfast and preatitesting in a
patient using U-500?

a. 65 mg/dL

b. 109 mg/dL
c. 133 mg/dL
d. 140 mg/dL

9) AL is a 48 year old female currently being tezbafor Type 2
diabetes with metformin, glargine, and aspart.tbtial daily dose
of insulin is around 300 units. His diabetes tdw® decided to
use U-500 insulin to help better control his blghaicose. Which
of these medications should be discontinued wighaitidition of
U-500?

a. Metformin

b. Glargine

c. Aspart

d. BandC

10) Linagliptin can reduce a patient’'s A1C by abou
a. 0.2-0.4%
b. 0.5%
c. 1-2%

Pharmacists and Technicians:

To obtain CPE credit for this lesson you must amste questions on the quiz (70% correct requiretlirn the quiz and evaluation tool. Should yooredess than
70%, you will be asked to repeat the quiz. In Mayg November of each year we will mail a stateroéotedit, unless otherwise arranged with the AkRififice.

This program furnishes 1.0 hour CPE (0.1 CEU) ¢neeli lesson.

EXPIRATION FOR CREDIT: Pharmacist and techniciamsy receive credit for completing this course ifireed by December 22, 2014. The ALASKA PHAR-
MACISTS ASSOCIATION is accredited by the Accreditat Council for Pharmacy Education as a providecaftinuing pharmacy education.

For ACPE Credit Mail or Fax to:
AKPhA
203 W. 15" Ave. # 100
Anchorage, AK 99501
Fax to: (907) 563-7880

ACPE# 0139-9999-11-036-H01-P/T

Circle one: Pharmacist

Technician
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1) Activity met learning objectives 12385 4) Activity learning assessmappropriate 1 2 3 4 5
2) Amount of time was appropriate 134 5 5) Author was knowledgeabléoipic 12345
3) Increased my knowledge of topic 1 2 354 6) Overall, | was satisfied with thetivity 1 2 3 4 5
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