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ver the years, the Patient Safety Authority (PSA) has highlighted numerous
@ errors involving insulin.!® Recently, PSA has received several reports via
Il the Pennsylvania Patient Safety Reporting System (PA-PSRS) describing
errors with U-500 insulin that led to patients receiving either five times
less or five times more insulin than intended. Humulin R U-500, a type of insulin
that is five times more concentrated than U-100 insulin, is used to manage blood
glucose levels in individuals with diabetes mellitus requiring more than 200 units
of insulin per day.®’” As a high-alert medication,® U-500 insulin has been associated
with dose errors that can lead to life-threatening hypoglycemia or hyperglycemia.®

There are many ways in which wrong dose errors can occur with insulin. The
unique measurement system of insulin using “units” instead of the conventional
milliliter (e.g., 1 mL=100 units) inherently complicates its dosing.>>* The potential
for errors is further amplified by the availability of various formulations, con-
centrations, and delivery devices."»”!* In the recent PA-PSRS reports, fivefold
wrong dose errors with U-500 insulin occurred after the patients’ home dose of
insulin was incorrectly reconciled during admission to facilities that use 1 mL
tuberculin or U-100 syringes to administer U-500 insulin. Presently, the U.S. Food
and Drug Administration advises that U-500 insulin should only be administered
using specifically designed U-500 syringes.'®
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Example of Underdose Reported to PA-PSRS

Some patients use 1 mL tuberculin or regular U-100
syringes to measure their U-500 insulin at home. Because
U-500 is five times more concentrated than U-100 insu-
lin, the prescribed dose needs to be divided by five to be
measured correctly with a U-100 syringe."* However, in
some cases, when patients were admitted the markings
on the syringe, which reflect the volume administered
at home, were documented and ordered rather than
the actual number of units prescribed. For example, a
patient who takes 200 units/0.4 mL of U-500 insulin at
home was ordered 40 units at the hospital. This resulted
in a fivefold underdose.

Example of Overdose Reported to PA-PSRS

Other patients use U-500 pens or U-500 syringes at home,
which do not require the dose conversion. When these
patients were admitted, the patients’ home dose in units
was inadvertently documented as volume to be admin-
istered using the U-100 syringe. For example, a patient
taking 75 units via U-500 pen at home was administered
0.75 mL (375 units) rather than 75 units (0.15 mL). This
resulted in a fivefold overdose.

To prevent wrong dose errors with U-500 insulin, health-
care facilities should consider implementing the action
items below.

e During medication reconciliation, confirm
the type(s) of insulin, the concentration(s), the
dose(s) in terms of units, and the delivery method
used at home. Ask the patient to bring in the
medication if possible and demonstrate their self-
administration technique of insulin.*1¢

e Reevaluate the facility’s formulary? and evaluate
the feasibility of using pens to administer U-500
insulin.>*

o Ifthe facility uses U-500 insulin vials instead of

pens,

o Use only U-500 syringes to measure U-500
insulin.®*

o Store U-500 vials at the pharmacyina
location separate from other insulins.b»1012%7

o Require both the units AND the volume
(milliliters) in the medication order.>1%12

o Provide a prescription for U-500 syringes
upon discharge to patients who were
previously using a U-100 or tuberculin
syringe.®

Implement a prominent alert within the
computerized provider order entry system

to notify healthcare providers of the high-

alert classification®® of U-500 insulin (e.g.,
“Concentrated regular insulin U-500 provides 500
units per mL, which is 5 times the concentration of
regular insulin U-100.”)

Require barcoded medication administration and
documentation of an independent double check
prior to administration.»>!

Dispense patient-specific doses from the
pharmacy with a barcoded label.?%12%7

Consult an endocrinologist or other specialist
trained in glycemic management for prescribing
and adjusting therapy with U-500 insulin as
determined by the organization.*%?

Incorporate other members of the
interdisciplinary team, such as certified diabetes
educators, to provide comprehensive patient
education on U-500 insulin safety and injection
technique.!%17

Provide ongoing education to both providers
and patients regarding insulin products and
related safety events.»>*1217 Maintain up-to-date
and comprehensive drug information resources
relating to insulin within the facility.
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