ASHP REPORTS

Proceedings of a summit on preventing patient harm
and death from i.v. medication errors

summit on preventing patient

harm and death from i.v. medi-

cation errors was convened on
July 14 and 15, 2008, in Rockville,
Maryland, by the American Soci-
ety of Health-System Pharmacists
(ASHP), ASHP Research and Educa-
tion Foundation, Institute for Safe
Medication Practices, United States
Pharmacopeia (USP), Infusion Nurs-
es Society, Joint Commission, and
National Patient Safety Foundation.
Participants included an expert panel
comprising members of professional
(i.e., pharmacy, medicine, and nurs-
ing), safety, quality, standards-setting,
and accreditation organizations (Ap-
pendix A) and work groups consisting
of other major stakeholders, including
frontline practitioners, representatives
of manufacturers of iv. medications
and administration devices, and ven-
dors of automation, machine-readable
coding, and information systems and
technologies (Appendix B).

The goals of the summit were as
follows:

+ Achieve consensus on a set of essential
safe practices for i.v. medication use
that should be universally adopted to
prevent patient harm,

+ Identify barriers to the implementa-
tion of these safe practices and rec-
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ommend specific actions to overcome
these barriers,

+ Prioritize the recommended safe
practices into those that should be
implemented immediately and other
practices that may not be immediately
feasible but could be part of a long-
term organizational strategic plan,
and

+ Obtain stakeholder commitments to
taking action to improve the safety of
i.v. medication use.

Background

The high potential for patient
harm and death from errors involv-
ing i.v. medications is widely recog-
nized."? Errors in the prescribing,
storage, preparation, dispensing,
administration, and monitoring
of i.v. medications can be particu-
larly dangerous because of the im-
mediate onset of systemic effects,
low therapeutic index of many i.v.
medications, and difficulty revers-
ing pharmacologic effects after i.v.
administration.

The literature contains many re-
ports of analyses of the nature and
causes of i.v. medication errors.>**
Many i.v. medications commonly
associated with patient harm have
been identified and designated high-
alert medications to ensure that these

medications are handled with extra
caution.’

Data regarding parenteral medica-
tion errors from USP’s Medmarx da-
tabase were presented at the summit.
These data were obtained from more
than 1 million error reports from 850
hospitals between 2002 and 2006. Par-
enteral medication errors were nearly
three times as likely to cause harm or
death (3.0%) compared with other
errors reported to Medmarx (1.2%).
The majority (79%) of harmful or
fatal parenteral errors involved the
i.v. route of administration (other
errors involved the subcutaneous,
epidural, intravascular, or intrathecal
route), and 58% of parenteral errors
originated during the administration
step of the medication-use process.
The therapeutic categories most
commonly associated with harmful
or fatal parenteral medication errors
were insulin, opioid analgesics, and
blood coagulation modifiers.

Strategies have been devised to
eliminate or minimize i.v. medica-
tion errors based on root causes and
contributory factors identified from
error analyses."®"> The effectiveness
of these error-prevention strate-
gies has been demonstrated, but
this knowledge has not resulted in
universal adoption by hospitals and
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health systems. Serious harm and
death from medication errors involv-
ing i.v. medications continue to be
reported.'®"’

Three major barriers to safe i.v.
medication use were identified by
health care practitioners during the
development of the summit agenda:
(1) lack of standardization of and
good process design for i.v. medica-
tion use, (2) lack of shared account-
ability for safety among members of
different health care disciplines, and
(3) high-volume, high-demand work
environments where safety may be
sacrificed for other priorities. The
summit presented a rare opportunity
for front line practitioners, health
care thought leaders, and industry
representatives to join together, can-
didly exchange ideas, and collaborate
to develop an agenda for change.

A consensus-building process

A framework of recommended
safe i.v. medication practices was
developed before the summit by an
interdisciplinary focus group with
content expertise. These safe prac-
tices were categorized by the part of
the medication-use process to which
they pertained. The focus group also
drafted lists of proposed actions
for regulatory, accreditation, and
standards-setting groups (Appendix
C); industry (Appendix D); and
quality, safety, and professional orga-
nizations (Appendix E). Recommen-
dations for priority safety features of
infusion pumps (Appendix F) also
were made by the focus group. As no
limitations were placed on the focus
group discussion, an extensive list of
actions and practices was generated.

Comments about the recom-
mendations in the framework were
solicited from the ASHP Section of
Inpatient Care Practitioners Adviso-
ry Group on Medication Safety, and
revisions to the recommendations
were made accordingly. A survey of
summit participants was conducted
before the summit to identify the
three top-priority safe practices in

I.V. medication errors

each step of the medication-use proc-
ess and key discussion points.

Members of the expert panel used
a consensus-building process during
the two-day summit to identify and
discuss criteria for selecting prior-
ity safe i.v. medication practices.
The National Quality Forum criteria
for specificity, benefit, evidence of
effectiveness, generalizability, and
readiness were used to evaluate the
proposed practices.'®

Consensus on safe practices

Summit participants identified
priority safe i.v. medication practices
for each step of the medication-use
process, critical barriers to these
safe practices, and specific actions
that could be taken by stakeholders
to overcome the barriers (Table 1).
Social-marketing concepts were used
to select the actions most likely to
be effective.?? This approach focuses
first on actions that are easy or in-
expensive to implement or that are
associated with proven benefits and
goals. Summit participants proposed
short- and long-term actions needed
to implement the priority practices,
recommended the major stakeholder
groups who should be involved,
and assigned an approximate time
frame for completion (Tables 2 and
3). Short-term actions were defined
as those that could be accomplished
within three years.

Barriers to implementation

Several barriers to the implemen-
tation of safe i.v. medication practices
were identified in more than one step
of the medication-use process. These
barriers included cultural issues, a
lack of resources (e.g., funds, equip-
ment, staff), inadequate medication-
safety education and training, and a
lack of universal consensus on safe
practices.

Short-term actions

Summit participants recommend-
ed the use of drug information from
authoritative sources to establish
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national standards for i.v. medication
use in hospitals and health systems,
regardless of the availability of intelli-
gent infusion devices. At a minimum,
the standards would include the (1)
drug name, (2) recommended mini-
mum and maximum dosages, (3)
upper and lower administration rate
limits that may not be overridden
(if applicable), and (4) standardized
concentrations and dosing units.

The standards should address the
needs of special patient populations
and clinical conditions, such as neo-
nates and patients with diseases in
which fluid restriction is required.
The standards should also accom-
modate a variety of i.v. medication
administration techniques, including
direct i.v. injection (i.e., i.v. push),
intermittent and continuous i.v. in-
fusion, as well as recommended rates
of administration and any necessary
precautions, such as monitoring
requirements. If consensus on the
standardized concentrations or other
elements cannot be achieved for a
particular medication, guidelines or
boundaries for use of the medication
should be established instead.

Participants recommended that
the standards be developed by
professional associations represent-
ing the health care disciplines and
patient-safety organizations. An
initial set of standards for at least 10
drugs would be identified, preferably
high-alert products already available
in ready-to-administer form. The list
would then be expanded into a com-
prehensive reference that should be
nationally adopted.

Summit participants called for
expedited approval and marketing of
new product concentrations of cur-
rently approved drugs if included in
nationally standardized concentra-
tions. Recommended stakeholders
included patient-safety organizations
in collaboration with the Food and
Drug Administration (FDA) and
pharmaceutical industry. Recogniz-
ing the effort required to achieve this
change, participants recommended
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provide these data to the medication safety team

Educate physicians, pharmacists, and nurses about
i.v. medication safety at student level to cultivate

a fundamental culture of patient safety among

understanding among health care practitioners
future practitioners

about the importance of interdisciplinary

communication; eliminate silos
Identify appropriate measures (other than traditional

Recommended Action To Overcome Barriers

Implement well-designed systems that increase
productivity measures), collect data to evaluate
the safety of medication-use processes, and

Barriers to Implementation

Priority L.V. Medication Safety
Practices

Table 1 (continued)
Step in Medication-
Use Process

2One of three top priority safe practices identified by summit participants prior to the summit (four safe practices were identified in preparation and dispensing because of a tie).

°CPOE

United States Pharmacopeia.

Institute for Safe Medication Practices, ADC = automated dispensing cabinet, USP =

information technology, ISMP

computerized prescriber order entry, IT =

2374

Am J Health-Syst Pharm—Vol 65 Dec 15, 2008

that the collaboration should begin
now without awaiting completion of
the i.v. medication standards.

Summit participants recommend-
ed the development of a consensus
statement that supports the prepara-
tion of i.v. products by the pharmacy
department except for emergency
situations when a delay could com-
promise patient safety. “Preparation
of i.v. products” and “emergency”
should be defined to facilitate com-
mon understanding of the intent of
the statement.

Summit participants also encour-
aged the use of intelligent infusion
devices and the development of a
process to ensure that the full ben-
efit is obtained from the devices and
technology. This process should use
tools to assist in selecting, imple-
menting, and evaluating the safe use
of pumps, and the development of a
tool kit that includes these items was
recommended.

The summit participants recom-
mended developing a business case
for safety to present to chief execu-
tive officers, other health care leaders,
and payers about the need for action
to improve i.v. medication safety.
The business case would include a
framework for a model institutional
medication-safety committee or
team based on best practices.

The establishment of an institu-
tional interdisciplinary medication-
safety committee, with administration
(i.e., leadership or governance), physi-
cian, pharmacist, nurse, patient, and
information technology representa-
tives, was recommended by summit
participants. Collaboration among
members of this committee should
increase understanding among disci-
plines and practice settings and pro-
mote shared accountability for safety.
Professional organizations that repre-
sent hospital or health-system leaders
or health care executives should be
involved in this effort.

Long-term actions
Summit participants recommend-
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Table 2.

Short-Term Actions to Support Safe I.V. Medication Practices

Proposed Primary Stakeholder

Recommended Action Groups Time Frame
Use drug information from authoritative sources to Professional associations representing 12-24 mo
establish national standards for i.v. drug use, with pharmacists and nurses, standards-
the drug name, recommended minimum and setting organizations, patient safety
maximum dosages, upper and lower administration organizations
rate limits that may not be overridden, standardized
concentrations and dosing units, and commercially
available strengths and concentrations, taking into
consideration special patient populations and clinical
conditions
Request expedited process for approving and marketing Food and Drug Administration, 12-36 mo
new concentrations of existing products patient safety organizations,
pharmaceutical industry
Develop a consensus statement that recommends Patient safety organizations 2-3yr
preparation of i.v. products by the pharmacy and professional associations
department and allows appropriate exceptions (e.g., representing pharmacy, nursing,
emergency situations when a delay could compromise medicine, and others as appropriate
patient safety)
Encourage use of intelligent infusion devices and create a Professional organizations 12mo
mechanism to ensure that their full benefit is obtained; representing pharmacists and
develop assessment tool kit and algorithm for use by nurses, patient safety organizations,
the quality or safety committee in evaluating intelligent intelligent infusion device
infusion device selection and use manufacturers, organizations that
evaluate such devices
Evaluate intelligent infusion device use, use of national Hospital or health-system leaders 12 mo
standards for i.v. medication use, use of commercially
available ready-to-administer i.v. medications if
available, and the practice of preparing i.v. admixtures
in the pharmacy as part of quality-improvement
activities
Create business case for chief executive officer, health Professional organizations, health care 12mo
care leadership, and payers about the need to improve executives, or hospital boards and
i.v. medication safety by providing a framework for a trustees
medication safety committee based on best practices
Establish institutional interdisciplinary medication Professional organizations that 12 mo

safety committee, with administration and leadership,
physician, pharmacist, nurse, patient, and information
technology representatives, to increase understanding
among and eliminate barriers between disciplines and
practice settings

represent hospital or health-system
leaders or health-care executives

ed requesting FDA to further require
all drug labels to bear a single-format,
machine-readable bar code that is
easily integrated into patient care
processes. The American National
Standards Institute recently approved
health industry bar-code standards,
which should help to facilitate this
action.”” Recommended stakeholders
in this process include FDA, pharma-
cy organizations, manufacturers of

pharmaceuticals and i.v. administra-
tion devices, and vendors of automa-
tion, machine-readable coding, and
information systems and technolo-
gies. Frontline practitioners should
be involved in the implementation of
this recommendation because of the
need to integrate the technology into
patient care processes.

Education and training on medi-
cation safety issues and practices for

physicians, pharmacists, and nurses
was recommended. Such education
and training should be provided
in both professional schools and
postgraduate programs. A standard-
ized curriculum addressing general
medication safety issues that affect
all three professions should be tested
in a short-term pilot program. Aca-
demic organizations for these profes-
sions will be the key stakeholders in

Am J Health-Syst Pharm—Vol 65 Dec 15, 2008 2375
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Table 3.

Long-Term Actions to Support Safe I.V. Medication Practices

Action

Proposed Primary
Stakeholder Groups

Time Frame

processes

programs

Ask Food and Drug Administration to further require all
drug labels to bear a single-format, machine-readable
code that facilitates integration into patient care

Provide education and training on medication safety
issues and practices for physicians, pharmacists, and
nurses in professional schools and postgraduate

Develop a resource kit for i.v. medication safety to
facilitate implementation of national standard
concentrations for selected drugs, standards for
medication administration practices, standards for
root cause analysis, and performance-improvement
monitoring, with the consistent submission of i.v.
medication variance data to a national database

Establish research agenda to answer questions about and
develop best practices for i.v. medication safety

Compile a catalog or inventory of established practices
for i.v. medication safety that are effective, identify the
best practices, and develop mentoring or coaching
programs for implementation of the best practices

manufacturers, and

associations

fund research

Food and Drug Administration,

associations representing
frontline practitioners
Pharmacy, nursing, and medicine
academic organizations and
professional associations

Patient safety and quality
organizations and pharmacy

Organizations that conduct or

Professional safety, quality,
standards-setting, and
accreditation organizations

3yr

3-5yr

3yrand 1 day

making curriculum changes. Profes-
sional associations will be involved in
postgraduate educational programs.

The Institute for Healthcare Im-
provement (IHI) defines a bundle
as a group of practices that, when
performed collectively and reliably,
have been shown to improve patient
outcomes.” Summit participants
recommended the development of
a resource kit, similar to the IHI
“bundle” of practices concept. This
tool kit would include use of na-
tional, standardized concentrations,
standards for medication adminis-
tration practices, root-cause analysis
and performance-monitoring rec-
ommendations. Participants recom-
mended reporting i.v. medication
variance data to a national database
or program and sharing “lessons
learned.” Patient safety and quality
organizations and pharmacy asso-
ciations would be key stakeholders in
this effort.

Another long-term action recom-
mended by summit participants is to
establish a research agenda to answer

questions about and develop best
practices for i.v. medication safety.
The research agenda could be spear-
headed by organizations that conduct
or fund research. Obtaining funding
and establishing a timeline for the
research remain to be addressed.

Compiling a catalog or inventory
of established and effective practices
for i.v. medication safety, identify-
ing best practices, and develop-
ing programs to mentor or coach
practitioners in the implementation
of these best practices also were
recommended.

Proposed follow-up action

At the conclusion of the summit,
49 summit participants committed
to specific actions they would be
willing to take to improve i.v. medi-
cation safety. Summit organizers
and participants recognized that, al-
though considerable enthusiasm and
momentum were generated and that
some progress was made in achiev-
ing the goals of the two-day summit,
much additional work is needed to
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accomplish the ultimate goal of pre-
venting death and harm from i.v.
medication errors. Convening a
follow-up meeting of the group to
build on accomplishments of the
summit was proposed. In the mean-
time, a Web page planned by ASHP
to facilitate communication among
summit participants and organiz-
ers about the actions to improve i.v.
medication safety was suggested. This
forum should help ensure that the en-
thusiasm and momentum generated
during the summit do not wane and
that action is taken. The ASHP Web
page also will inform ASHP members
and other interested persons about the
goals and outcomes of the summit.

Conclusion

The interdisciplinary group of
health care practitioners, medication
safety experts, thought leaders, and
industry representatives convened at
the summit took preliminary steps
to improve i.v. medication safety by
prioritizing safe practices identified
by content experts and identifying



actions that are feasible in the short-
and long-terms. The work accom-
plished by the summit participants
is only a beginning to what will be a
lengthy process that requires follow-
up to ensure that improvement in i.v.
medication safety is achieved.
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in summit on preventing patient harm

and death from i.v. medication errors
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Administrative Director of Pharmacy and
Disease Management

St. Rita’s Medical Center

Stephen R. Lewis, M.D., Chief Medical Officer
Cardinal Health, Inc.

Michelle M. Mandrack, B.S.N., Director of
Consulting Services
Institute for Safe Medication Practices

James C. McAllister I11, B.S., M.S., President
CardeaRX

Robert B. Meek, Jr., Director, Advanced
Automation Solutions
McKesson Automation

William F. Minogue, M.D., FACP, Executive
Director and President
Maryland Patient Safety Center, Inc.

Brent Nibarger, B.S., President
Fluidnet Corporation

Jeffrey S. Nordquist, M..S., M.B.A., Vice-
President, Marketing
Baxter Healthcare Corporation

Shawn O’Connell, M.S., RN, Director, Clinical
Value Marketing
B. Braun Medical, Inc.

Nelson R. Patterson, B.S., M.B.A., Senior
Director, Global Infusion Systems
Baxter Healthcare Corporation

Kelly L. Podgorny, B.S., M.S., RN, CPHQ,
Project Director
Joint Commission

Deb R. Saine, B.S.Pharm., M.S., Medication
Safety Manager
Winchester Medical Center

Kevin A. Scheckelhoff, B.S.Pharm., M.B.A.,
Vice President, Medication Safety Solutions
McKesson Corporation

Janet A. Silvester, B.S.Pharm., M.B.A., FASHP,
Director of Pharmacy Services
Martha Jefferson Hospital
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John P. Straumanis, M.D., Medical Director,
Pediatric Intensive Care Unit
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Appendix C—Proposed actions for
regulatory and statutory groups®

1. Require nationally standardized infusion
concentrations for medications most fre-
quently associated with harm or death

2. Require labeling that clearly and promi-
nently communicates essential information
for administration

3. Prohibit concentration expressions associ-
ated with harm (e.g., epinephrine 1:1000)

4. Require standardized readable bar codes
that include the lot number and expiration
date on all unit doses®

5. Require total content and volume on all im-
mediate containers of i.v. medications

6. Standardize location of information on
labels of immediate containers

7. Clearly and prominently distinguish con-
centrated injections from those in diluted
(ready-to-administer) form

8. Establish minimum standards for technol-
ogy systems such as electronic medication
administration records for i.v. infusions

9. Achieve national consensus on clinical deci-
sion support®

10. Change the name of hydromorphone

11. Require standardized and distinct connec-
tions for enteral, i.v., epidural, and intrathe-
cal administration devices

12. Request expedited process for Food and
Drug Administration approval of additional
infusion concentrations for currently ap-
proved drugs

13. Implement nationally standardized guide-
lines for

a. Anticoagulation with i.v. heparin

b. Tight glycemic control with i.v. insulin

c. Dosing and dose expressions for
advanced life-support and pediatric
advanced life-support drugs

14. Require bar-code verification of medication
administration at the point of care®

15. Require cross-disciplinary education in
medication safety in professional school
curricula (medical, nursing, pharmacy) as
well as residency and other postgraduate
training (Accreditation Council for Phar-
macy Education, Accreditation Council for
Graduate Medical Education)®

16. Require continuous multidisciplinary,
interactive, professional development in pa-



tient safety (professional associations, state
boards)

Includes the Joint Commission, standards-

setting organizations, state regulatory organizations,
national and federal government agencies, Centers
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grams (such as electronic medication admin-
istration records for i.v. fluids) or designate
them alpha or beta products for testing
Include pharmacists on technology and au-
tomation development and implementation
teams

I.V. medication errors N

Appendix E—Proposed actions for
quality, safety, and professional
organizations

1.

Develop best practices, tools, templates,
checklists, and guidelines where required

for Medicare and Medicaid Services, Food and Manufacture infusions of commonly used 2. Support or conduct research on the inci-

Drug Administration, and Agency for Healthcare medications in a range of standardized concen- dence, nature, and causes of i.v. errors and

Research and Quality. trations appropriate to selected populations effectiveness of error prevention strategies
Denotes priority recommendations. Design labels for immediate containers that and best practices

make the identity of the medication and 3. Facilitate change by assisting stakeholder

Appendix D—Proposed actions for content of the container obvious at a glance groups in future meetings (e.g., future sum-

industry® Standardize label format and placement mits, task forces, expert panels)

1. Standardize machine-readable codes on unit of information, including placement of ~ 4. Promote individual practitioner and inter-
doses that include the lot number and expi- machine-readable codes d15c1p11nary'team 'medlcatlon %afety training
ration date and a standardized location for Standardize information systems to be in- 5. When a patient dies from an i.v. drug error,
the code teroperable with pumps, machine-readable initiate a process for a national call to action

2. Redesign intelligent pumps with user- coding systems, automated dispensing cabi- with lessons learned
defined, rather than vendor-defined, features nets, robots, and other technology 6. Develop measures of success for adoption of
(see Appendix F) summit recommendations; monitor and act

3. Design automated dispensing cabinets for “‘Includes manufacturers of pharmaceuticals, on results

large-volume parenteral products with
single-dose dispensing functionality

4. Test and release only fully functional pro-  information systems.

parenteral products, i.v. administration devices,
and automation, machine-readable coding, and

Appendix F—Recommended priority safety features for infusion pumps

Feature

Wireless technology

Bar-code medication verification

Hard stops

Programming and documentation of independent verification (e.g., bio-
metrics); integration with medication administration record

No rollover (up/down arrows stop at high or low setting)

Mandatory programmed medication rate menus (e.g., default setting)
that must be actively overridden; controlled access to selected librar-
ies; reason required for override

Increased library capacity

Ability to bolus medications using the pump’s upper and lower dose/
rate-monitoring software; limits in the medication rate menus
around the bolus and maintenance dose

Standardized, useful, and easily retrievable reports of data for quality
improvement

Other recommendations

Impact
Integration between communication systems, real-time (automatic) up-
dates; automatic programming based on computerized physician order
entry with verification; ordering systems that have been tested and veri-
fied; ensures consistent medication rate menu information on pumps
Automatically matches the drug and pump settings, reducing human errors
and number of steps in the medication administration process
Reduces catastrophic overdoses
Forced function (e.g., prompt)

Avoids programming errors
All safety features are active; recommendations for “hard stops” with error
data to support

Library can contain more specific medications for the patient population;
eliminates need to select

Safer medication administration; more rapid administration of the medi-
cation; potential decreased risk of nosocomial infection

Drives continuous improvement

Better usability testing by vendors (including programming for special
populations and worst-case scenarios); allows user to build and update
medication administration rate menu; effective education and compe-
tency assessment on technology for providers; teaching features embed-
ded in the pumps; all settings are zeroed out at the end of an infusion;
demonstrated return on investment in pumps; independent check:
design forcing function (e.g., two nurses must completely program the
pump correctly for infusion to initiate); uses biometric identification
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