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High-Alert, High-Risk,
and Hazardous Drugs

A Conversation with Patricia C. Kienle, RPh, MPA, FASHP

Patricia C. Kienle, RPh, MPA, FASHP
Director of Accreditation and Medication Safety
Cardinal Health Pharmacy Services

PP&P: The terms high-alert, high-risk, and hazardous medications are some-
times used interchangeably. Is this a good idea?

Patricia Kienle: Definitely not. Years ago, we often lumped everything
together in the high-risk category. However, ISMP and other organizations
suggested using the term “high alert” for drugs such as concentrated IV elec-
trolytes, opiates and narcotics, insulin, and anticoagulants, and others as deter-
mined by the individual organization. Using the high-alert term for these types
of medications sends a clear and more inclusive message throughout the
whole medication use process, from receiving through administration.

When USP <797> became official, the term high risk suddenly took on new
meaning. High-risk preparations as defined by <797> are essentially sterile
preparations prepared from non-sterile ingredients.

Hazardous drugs are a completely different set of agents and are defined
by the NIOSH alert. NIOSH, or the National Institute for Occupational Safety
and Health, is part of the CDC. The agency’s September 2004 alert titled
“Preventing Occupational Exposure to Antineoplastic and Other Hazardous
Drugs in Healthcare Settings” outlines the process for determining what prod-
ucts are hazardous and how to manage those products. Furthermore, a list of
suggested hazardous drugs is provided in Appendix A of the alert. While the
bulk of these agents are chemotherapy drugs, there are others listed as well. In
fact, a draft change to Appendix A was announced in April 2009, adding more
recently approved drugs as well as removing one drug from the list.

It is important to recognize these three separate definitions and not use the
terms interchangeably.

PP&P: How is high risk defined?

PK: In USP <797>’s revision bulletin there are three separate definitions for
low, medium, and high risk. According to the bulletin, high risk “contains one
of several non-sterile components,” meaning that either the drug, the vial, or
the container has been exposed to air worse than ISO Class 3, the classifica-
tion of air in an IV hood. There are some additional issues that can cause a
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product to be categorized as high risk, such as compounding personnel who
are improperly garbed or gloved, aqueous preparations that are stored for
more than six hours before sterilization, or labeling or documentation from
suppliers that was not verified. So while there are several different issues that
can lead to defining a product as high risk, it is essentially those that are made
from non-sterile drugs or components.

PP&P: Does USP <797> also define hazardous drugs?

PK: USP <797> addresses hazardous drugs, although in
a different section from high-risk drugs since they are
distinctly different issues. USP <797> generally follows
the NIOSH definition, as it is intended to be compati-
ble with the NIOSH alert.

PP&P: In addition to identifying all the drugs that
would fall into the high-risk category, what other iden-
tifying processes should pharmacy undertake?

You need to know where all
the heparin is in your facility and how
it is being handled.

PK: There are several steps that need to be taken. All sterile preparations that
are being compounded need to be evaluated. While you may be familiar with
practices in the pharmacy, it is crucial that you review what is happening on
the nursing units and in the procedural areas, paying special attention to
reviewing practices in the cath lab and interventional radiology. Pharmacy may
not be aware of the large number of high-risk drugs, including heparin, being
prepared in those areas. Keep in mind, the staff there do not think in the same
terms as a pharmacist; do not simply ask whether IV heparin is being made
because it is probably being used to flush catheters. You need to know where
all the heparin is in your facility and how it is being handled. If you are dis-
tributing 10,000 unit vials of heparin to areas outside the pharmacys, it is highly
likely that staff in those interventional areas are making some kind of mixture
with it. These practices need to be brought under pharmacy control.
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ISMP Definition of High-Alert Drugs
http://www.ismp.org/selfassessments/hospital /2004hospsm.pdf

Medications that have a high risk of causing serious injury or death to a

patient if they are misused. Errors with these products are not necessarily
more common but their results are more devastating. Examples of high-
alert medications include heparin, warfarin, insulin, chemotherapy, con-
centrated electrolytes, opiate narcotics, neuromuscular blocking agents,
thrombolytics, and adrenergic agonists. (A complete list can be found at
Wwww.ismp.org)

NIOSH Definition of Hazardous Drugs
http://www.cdc.gov/niosh/docs/2004-165/

Any drug identified by at least one of the following six criteria: carcino-
genicity, teratogenicity or developmental toxicity, reproductive toxicity in
humans, organ toxicity at low doses in humans or animals, genotoxicity, or
new drugs that mimic existing hazardous drugs in structure or toxicity.

USP <797> Definition of High-Risk CSPs
http://www.usp.org/products/797 Guidebook/

CSPs compounded under any of the following conditions are either con-
taminated or at a high risk to become contaminated:

1. Non-sterile ingredients, including manufactured products not intended
for sterile routes of administration (e.g., oral), are incorporated or a non-
sterile device is employed before terminal sterilization

2. Any of the following are exposed to air quality worse than ISO Class 5
for more than one hour:

-Sterile contents of commercially manufactured products

+CSPs that lack effective antimicrobial preservatives

-Sterile surfaces of devices and containers for the preparation,
transfer, sterilization, and packaging of CSPs

3. Compounding personnel are improperly garbed and gloved

4. Non-sterile water-containing preparations are stored for more than six
hours before being sterilized

5. Itis assumed, and not verified by examination of labeling and documen-
tation from suppliers or by direct determination, that the chemical purity
and content strength of ingredients meet their original or compendial
specifications in unopened or in opened packages of bulk ingredients

The United States Pharmacopeial Convention. Revision Bulletin <797> Pharmaceutical
Compounding—Sterile Preparations. 2008. pages 10-11.

The next step is to determine which current practices are appropriate, with
the goal of eliminating or at least minimizing any preparation that occurs out-
side of pharmacy. Standardize solutions and purchase commercially available
products when possible, and when that is not an option, any compounding
should be done in the pharmacy. Finally, anything that is still prepared on the
floor must meet the immediate use category in <797>.

Also, pay particular attention to hazardous drugs. With any drug we prepare,
the goal is to protect the patient; but with hazardous drugs, we also need to pro-
tect the employees preparing the drug, The NIOSH alert provides excellent infor-
mation on employee protection.
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Anything that is still prepared
on the floor must meet the immediate
use category in <797>.

PP&P: Is there a current, definitive list of hazardous drugs?

PK: Appendix A in the NIOSH alert contains a list of hazardous drugs. In addi-
tion, the April 2009 draft update contains suggested changes to that list.
However, Appendix A is not intended to be the only list used, rather it should
be an organization’s starting point. You then need to review products that are
new to the market and analyze how they are used in your organization. Every
organization should create a list of hazardous drugs that reflects its own prac-
tices. Many organizations assess new formulary agents—such as biologics—to
determine if they should be handled as hazardous agents.

PP&P: Are all hazardous drugs covered under USP <797>?

PK: USP <797> deals with sterile, parenteral agents only. While most haz-
ardous drugs are parenteral, there are a number of hazardous drugs, such as
finasteride, procarbazine, and podophyllum resin that are not. Therefore an
assessment of hazardous drugs must include all dosage forms, not just par-
enterals.

PP&P: What steps would you recommend pharmacists take when conduct-
ing a formulary assessment?

PK: Begin with an understanding of the distinction between high-alert, high-
risk, and hazardous drugs as each of these items must be properly identified
on the formulary. It may be easiest to identify the high-alert drugs first, as this
is generally a relatively short list, including the agents previously mentioned:
concentrated electrolytes, opiates, narcotics, insulin, and anticoagulants.
Next, take alook from a USP <797> perspective at any high-risk drugs that are
being prepared. Hazardous drugs also need to be identified starting with the
list in the NIOSH alert and adding or deleting other agents as appropriate.
Finally, go through the formulary and note those agents that have these spe-
cial precautions. Make sure that all personnel, including purchasing and receiv-
ing staff, are aware of the special handling requirements, particularly those for
the hazardous drugs. It is important that these staff members understand that
they are dealing with hazardous drugs.

PP&P: How can purchasing and receiving staff be properly trained to handle

Too often non-formulary items
and patients’ own medications slip under
the radar and are not properly addressed.
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products that require special precautions?

PK: Start with an in-service and then doc-
ument their competency in knowing what
to look for. We cannot expect purchasing
and receiving staff to understand specific
drug issues, but they can identify products
marked as hazardous. Your suppliers
should all employ a method for identifying
hazardous drugs, and the receiving and
shipping personnel need to be able to rec-
ognize the particular color or warning
signs on the packaging, know what the
signs mean, and take the necessary special
precautions.

PP&P: How should non-formulary items
that enter the hospital be managed?

PK: That is a very good point: Too often
non-formulary items and patients’ own
medications slip under the radar and are
not properly addressed. These are two
important areas for pharmacy to manage.
Start with an assessment to determine if
any non-formulary agents or patients’
own medications fall into any of these
three categories. Pharmacy must identify

USP <797> Compliance is a Real Challenge
It’s business as usual at Lasco Services

CONSULTING DESIGN MANUFACTURE INSTALLATION CERTIFICATION QUICK-EASY-GUARANTEED

PRODUCTS AND SERVICES FOR COMPOUNDING PHARMACIES
Lasco Services is a one-stop shop for your cleanroom compounding needs. We
have been designing and building cleanrooms since 1993 and offer the full
spectrum of cleanroom construction services. We also manufacture and stock
a complete line of cleanroom products for compounding pharmacies.

these agents to ensure the staff members
administering these products are able to
identify their risks and follow the same
precautions that would be in place for
formulary items.

It is crucial to establish good policies
and procedures in advance so that you

Visit us at www.lascoservices.com or call 800-815-2726

are not simply reacting to challenges as
they come up. The more practical your
policies and procedures are, the more
likely your staff will follow them consis-
tently for every identified agent. m

Patricia C. Kienle, RPh, MPA, FASHP, an
employee of Cardinal Health since 1999,
currently serves as the director of accredita-
tion and medication safety. She is the recipi-
ent of an MPA in health service administra-
tion from Marywood College in Scranton,
Pennsylvania, a BS in pharmacy from
Philadelphia College of Pharmacy and
Science, and has completed an executive fel-
lowship in patient safety from Virginia
Commonwealth University. Patricia is also
an adjunct associate professor at Wilkes
University in Wilkes-Barre, Pennsylvania.

LASCO CLEANROOM PRODUCTS
Laminar Flow Hoods

Passthroughs

Cleanroom Modular Wall Systems
Cleanroom Laminate Wall Systems
Cleanroom Ceiling Systems

HEPA Filters/HEPA Fan Filter Units
Cleanroom HVAC Systems
Cleanroom Tables and Carts
Gowning Racks, Benches, Containers
Hands-Free Sinks

CONSTRUCTION SERVICES

USP 797 Compliance Evaluations
Cleanroom Construction Consulting
Cleanroom Design

Turnkey Cleanroom Construction
Cleanroom Certifications

Learn more about USP <797> compliance at:
lascoservices.com/usp-797-cleanroom.html
Read about Lasco’s clients and projects at:
lascoservices.com/clients.html
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