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Learning Objectives
• Describe FDA’s role in pre-marketing and post-marketing activities
to prevent and address medication errors.
• Provide a brief overview of strategies aimed to increase the safe
use of drug products by minimizing use error that is related to the
design, naming, labeling, and/or packaging of drug products.
• Provide examples of recent medication errors.
• Describe how you can help identify, prevent, and mitigate
medication errors.
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A Lot Happens When You Report A
Medication Error or Hazard to FDA and ISMP
Michael R. Cohen RPh, MS, ScD (hon), DPS (hon)
President, Institute of Safe Medication Practices (ISMP)
(www.ismp.org)
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Reporting to a Patient Safety Organization (PSO)

6

7

ISMP National Medication Error Reporting System
• Early warning system
• Issue nationwide hazard alerts and press
releases

• Learning
• Dissemination of information and tools

• Change
• Product nomenclature, labeling, and
packaging changes, device design, practice
issues

• Standards and Guidelines
• Advocates for national standards and
guidelines
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Where does ISMP get its information? Where does it go?
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Process when you report a hazard or error to ISMP –
Every report is indispensable!

Report received
and entered into
ISMP database

ISMP professional
staff review every
report and gather
additional
information if
necessary

Report
identified as
requiring
further
investigation
for sharing the
lessons learned

Further
investigation
conducted, with
additional
resources
accessed

Realistic, measurable
and attainable
recommendations
identified along with
ambitious
recommendations to
drive further
improvements

Hazard/error story &
recommendations
shared via newsletters
and direct conversations
with FDA,
manufacturers, vendors,
other regulatory
agencies & other key
stakeholders

Aggregate data
from error
databases
analyzed and
published
periodically
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Report received and entered into ISMP
database
• Report entered into one of our databases
and initially reviewed by ISMP nurse or
pharmacy technician analyst
• ISMP sends an email to reporter to confirm
receipt of the report and thank him or her
for reporting

11

ISMP professional staff review every report
and gather additional information if necessary
• Report redacted of identifying provider and/or facility
information
• Nurse or analyst distributes reports and accompanying
photographs, screen shots or attachments through secure
portal to ISMP interdisciplinary professional staff
• Professional staff reviews every report, shares comments
on topic with one another via the portal
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ISMP professional staff review every report
and gather additional information if necessary
• Similar hazards, errors identified
• Suggest questions to ask reporter to better
understand the report, make
recommendations for mitigating the risk
• Reports incite conversation among
professional staff
• Gain understanding of the reported risks and
underlying causes
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Report identified as requiring further
investigation for sharing the lessons learned
• Significant factor - is report actionable? Leads to further
investigation and sharing of lessons learned
• Can patients, vendors, standards organizations and
regulators take specific actions to prevent or reduce risk of
similar error, or mitigate potential patient harm?
• Is hazard or error new? Has it caused or could it cause harm?
Does it require action by FDA or manufacturer, state
professional board, standards organizations such as USP or
The Joint Commission?
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Further investigation conducted, with
additional resources accessed
Steps ISMP may take to investigate hazards or errors:
• Reach out to reporter to ask clarifying questions, seek out
additional information, graphics or examples
• Conduct professional literature, drug information and
error-reporting database searches
• Seek out expert advice from established advisory groups
or organizations with extensive knowledge in key subject
areas
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Further investigation conducted, with
additional resources accessed
• Interact with other federally listed patient safety
organizations (PSOs), such as our ECRI affiliate
• Interact with FDA Division of Medication Error
Prevention and Analysis and others within the
agency.
• Memorandum of Understanding with CDER
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Further investigation conducted, with
additional resources accessed
• Formal monthly calls and two face to face
meetings annually
• Contact the pharmaceutical product
manufacturer, device and technology vendors,
drug information vendors and other service
providers
• Conduct surveys to learn more about specific
types of errors
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Recommendations identified to drive further
improvements
• Primary focus is on a few well-thought-out, highleverage, long-term recommendations that are
realistic, measurable, and attainable with reasonable
resources
• Because ISMP is not a standards-setting organization,
we sometimes make ambitious recommendations to
drive practice, process, and technology improvements
• Many reports trigger FDA, manufacturer,
device/technology vendors to further investigate and
respond
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Aggregate data from error databases analyzed
and published periodically

https://www.ismp.org/resources/2017-2018-vaccine-bi-annual-report

https://www.ismp.org/node/14240
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Hazard/error story & recommendations shared
with FDA and via newsletters, interaction with
manufacturers, vendors, other key stakeholders
• ISMP’s primary vehicles are publication in one or more of our 5
subscription-based newsletters
• Urgent medication advisories requiring immediate notification
of healthcare providers published first in a National Alert
Network (NAN) bulletin to both ISMP email lists, ASHP
members, ISMP website and member organizations of National
Coordinating Council Medication Error Reporting and
Prevention (NCCMERP)
• Error information contextually deidentified as necessary.
Stories make information memorable
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ISMP Publications
• Regular Journal and Newsletter Features:
•
•
•
•
•
•
•
•

Pharmacy Practice News
Nursing 2021
Hospital Pharmacy
Pharmacy Times
Pharmacy Today
US Pharmacist
Journal of Emergency Nursing
Home Healthcare Now
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Error reporting outcomes

www.ismp.org

|
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Reporter’s Event Description
•
•
•
•
•
•
•

“81 y.o. male admitted to hospital with slurred speech and gait change to R/O stroke. Blood
glucose 57 mg/dL (Hgb A1C was 13.9% upon admission).
It was discovered that the patient had not been removing the inner cap of his pen needle
for his insulin until the day prior to admission.
For over a year, the patient's physician was constantly increasing the patient’s insulin dose
to 150 units in the morning and 156 units at bedtime (plus 80 units insulin lispro before each
meal).
The patient described that when he injected his insulin, he would use a napkin to soak up
the excess insulin that spilled when he injected himself.
He confirmed he would use an entire pen per day. On day PTA he realized he had not been
removing the pen needle inner cap as instructed during diabetes self-management
education.
Patient took off the inner cap and injected the prescribed amount of insulin resulting in
hypoglycemia.
The patient was treated and recovered. During hospital stay he required significantly less
insulin (glargine 15 units subcutaneously hs and insulin lispro 4-6 units before meals).”
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Hazard/Error Story & Recommendations Shared
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ISMP Medication Safety Alert! January 31, 2019
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Working with industry to improve products
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Working with industry to improve products
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Error reporting outcomes
• Improvements in patient safety as a result of hundreds of specific
product-related changes

• Drug naming, labeling, packaging, medication-related device design, measuring
devices, infusion pump safety issues.

• Some products withdrawn from market due to medication error issues
• Thousands of product label and labelling changes as a result of new
FDA requirements or changes in USP standards (USP <7>) due to
reported medication errors.
• Dangerous abbreviations and dose designations, ratio expression, expression of
drug concentration, certain new drug packaging requirements, etc.

• Practice-related standards (CMS, Joint Commission, etc.)
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USP Standards
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FDA Guidance
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Public Health Advisories
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FDA drug safety communications
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FDA Advise-ERR in ISMP Medication Safety Alert!
publications and FDA website
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ISMP educational programs
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Safety Tools/Lists
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ISMP Practice Guidelines
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OSE’s Premarket and Postmarket
Activities in Preventing Medication
Errors
Valerie S. Vaughan, PharmD
LCDR, U.S. Public Health Service
Team Leader, FDA, CDER, OSE, OMEPRM, Division of Medication
Error Prevention and Analysis I (DMEPA I)
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Medication Errors and Product Life Cycle

Discovery &
development

Preclinical
research

Clinical
research

Premarket
(pre-approval)

FDA
review

Market
approval

Postmarket
safety
monitoring

Postmarket
(post-approval)
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Definition: Medication Error
• “A medication error is any preventable event that may cause
or lead to inappropriate medication use or patient harm while
the medication is in the control of the health care
professional, patient, or consumer”

– National Coordinating Council for Medication Error Reporting and Prevention (NCC
MERP)

• Intentional or deliberate uses (e.g., abuse, misuse, off label
use) are generally not considered medication errors
41
FDA Medication Errors Related to CDER-Regulated Drug Products: https://www.fda.gov/drugs/drug-safety-and-availability/medication-errors-related-cder-regulated-drug-products

Medication Errors are a

Global Public Health Burden

$21

BILLION

Estimated annual cost of U.S.
outpatient and inpatient
preventable medication errors

52%

Among adult outpatients…52%
(95% CI: 42–62%) of adverse drug
reactions were preventable

45%

Among inpatients…45% (95% CI: 33–
58%) of adverse drug reactions were
preventable [errors]

Network for Excellence in Health Innovation. Dec 2011. Available from:
http://www.nehi.net/bendthecurve/sup/documents/Medication_Errors_%20Brief.pdf
Hakkarainen KM, et. al., Percentage of patients with preventable adverse drug reactions and preventability of adverse drug reactions – a meta-analysis.
PLoS One. 2012.
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Center for Drug Evaluation and Research (CDER)
Office of Surveillance and Epidemiology (OSE)

Office of Pharmacovigilance and
Epidemiology (OPE)

Division of
Pharmacovigilance I, II
(DPV I, DPV II)

Division of Epidemiology
I, II
(DEPI I, DEPI II)

Office of Medication Error
Prevention and Risk Management
(OMEPRM)

Division of Medication
Error Prevention and
Analysis I, II
(DMEPA I, DMEPA II)

Division of Risk
Management
(DRM)

Division of Mitigation
Assessment and
Medication Error
Surveillance
(DMAMES)
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Overview of OSE’s Medication Error
Prevention and Surveillance
Division of Medication Error
Prevention and Analysis I and II
(DMEPA I and DMEPA II)

• CDER Lead for premarket medication
error prevention and analysis for
drug and therapeutic biological
products

Division of Mitigation Assessment
and Medication Error Surveillance
(DMAMES)
• CDER lead for medication error
pharmacovigilance, including signal
management
• Postmarket research and innovation

Both DMEPA and DMAMES consist of scientists and healthcare professionals
with varied backgrounds
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WHAT DOES DMEPA DO?
PROPRIETARY NAMES

DMEPA Review
Activities

Reviews take into account
current federal regulations,
applicable Guidance for
Industry, USP Standards, and
relevant postmarket
experience.

Primary/signatory authority on review of proprietary names.

NONPROPRIETARY NAME SUFFIX
PRODUCT LABELING
PRODUCT PACKAGING
HUMAN FACTORS/ PRODUCT DESIGN

Primary/signatory authority on human factors protocols.

POSTMARKET PHARMACOVIGILANCE (DMAMES)
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BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

Safety assessment of
proposed proprietary name
for risk of drug name
confusion that may lead to
medication errors.
Considerations:

• spelling of the name
• pronunciation of the
name when spoken
• appearance of the
name when scripted
throughout the
medication use
system
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Look-Alike Sound-Alike
Safety Assessment
BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

Institute for Safe Medication Practices. Durasal-Durezol mix-up illustrates how dangerous product
problems persist long after recognition. ISMP Med Saf Alert Acute Care. 2011;16(19):1-3.
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Proprietary Name Review
BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.

OPDP*

Conducts misbranding assessment of the
proposed proprietary name

*For OTC products, the misbranding review is conducted by the Office of Nonprescription
Drugs (ONPD)

OND

GUIDANCE FOR INDUSTRY

Provides misbranding and safety concerns with the
proposed proprietary name based on clinical, chemistry,
and/or pharmacology data that may impact acceptability

DECEMBER 2020

DMEPA

Conducts safety assessment of the proposed proprietary
name for risk of drug name confusion that may lead to
medication errors.
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Proprietary Name Review
Misbranding Assessment
BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

DMEPA will object to a proposed name if
it may misbrand the product for the
following reasons:

• The proprietary name suggests that the drug
is safer or more effective than has been
demonstrated by scientific evidence.
• The proprietary name is “fanciful” and
suggests that it has some unique
effectiveness or composition when it does
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not. (21 CFR 201.10(c)(3)).

Proprietary Name Review
Safety Assessment
BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

Focus: Prevent medication errors due to
drug name confusion

21 CFR 201.10 (c.) The labeling of a drug may be
misleading by reason (among other reasons) of:
(5) Designation of a drug or ingredient by a
proprietary name that, because of similarity in
spelling or pronunciation, may be confused with
the proprietary name or the established name
of a different drug or ingredient.
Draft Guidance: Best Practices in Developing Proprietary Names for Drugs
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm398997.pdf
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Proprietary Name Review
Safety Assessment
BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

• Preliminary safety assessment:

— United States Adopted Names (USAN) stems
— other characteristics that when incorporated into a
proprietary name may cause or contribute to medication
errors

• Similarity in printing, writing, and speech
• FDA Prescription Simulation Studies
— handwritten prescriptions
— verbal pronunciation of the drug name
— computerized provider order entry

• Similarity of names by using FDA’s Phonetic and
Orthographic Computer Analysis (POCA) program
and assessment of POCA scores
Phonetic and Orthographic Computer Analysis (POCA) Program. http://www.fda.gov/Drugs/ResourcesForYou/Industry/ucm400127.htm
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Proprietary Name Review
Safety Assessment

Role of product characteristics in
proprietary name review

BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

Coumadin 4 mg or Avandia 4 mg?

Indications
Strength
Dose
Dosage form
Unit of measure, typical
quantity or volume
• Route of administration
• Frequency of administration
•
•
•
•
•

•
•
•
•
•
•
•

Instructions for Use
Patient population
Prescriber population
Product Packaging
Physical attributes
Storage conditions
Setting of use
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Proprietary Name Review
Safety Assessment
BEST PRACTICES IN
DEVELOPING

PROPRIETARY
NAMES FOR DRUGS.
GUIDANCE FOR INDUSTRY
DECEMBER 2020

Considerations for Computerized Provider Order Entry

”Starts with”

”Contains”

Brintellix
Brilinta

Ranexa
Tranexamic acid

Provides choices after typing
only a few letters

Provides all options that
contain what was typed

Brintellix name changed to Trintellix in May 2016 http://www.fda.gov/Drugs/DrugSafety/ucm497942.htm
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SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Product
container labels
and carton
labeling should
communicate
information that
is critical to the
safe use of a
medication
throughout the
medication use
system.
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Critical product information should
appear the most prominent on the
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.

Principal Display Panel (PDP)
Established
name or
proper name

Rx only

NDC 12345-6789-30

Mydrug

Proprietary
name

(drugozide) Injection

Product
strength

50 mg/10 mL

Dosage
form

(5 mg/mL)

DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Route of
administration

For continuous infusion after dilution
Single-dose vial – Discard unused portion.
10 mL single dose vial

Warnings or
cautionary
statements

The Principal Display Panel is the portion of the container label or carton
labeling that is most likely to be displayed, presented, shown, or examined by
the user when the product is on a shelf
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Product information on side and back
panels
SAFETY
CONSIDERATIONS FOR

Side Panel

TO MINIMIZE
MEDICATION ERRORS.

• Usual Dosage
• Product
strength
equivalency
statement
• Reconstitution
instructions
• Storage

CONTAINER LABELS
and
CARTON LABELING

DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Principal Display Panel
Rx only

NDC 12345-6789-30

Side Panel
Manufacturer
name and logo

Mydrug
(drugozide) Injection
50 mg/10 mL

XXXX
XX/XX

Lot Number
Expiration
Date

(5 mg/mL)
For continuous infusion after dilution
Single-dose vial – Discard unused portion.

Barcode

10 mL single dose vial

Special storage requirements
Special preparation instructions
Guidance for Industry: Safety Considerations for Container Labels and Carton Labeling Design to Minimize Medication Errors. 2013.
Available from http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM349009.pdf
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Text Size, Font Style, and Color
on the Principal Display Panel
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

• Use at least a 12ProprietaryName
point sans-serif font
(Established name)
(e.g., Arial)
• Choose text and
background color to Proprietary Name
afford adequate
(Established name)
legibility of text
• Avoid color
combinations that do Proprietary Name
(Established name)
not afford maximum
legibility of text
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SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Avoid Crowding, Visual Clutter,
Dangerous Abbreviations, and
Acronyms

• Crowded labels/labeling may make important
information difficult to read and/or easily overlooked
• Safety considerations:

— Separate lines or blocks of text with sufficient blank space
— Place non-critical information on side/back panels
— Refer to ISMP’s “List of Error Prone Abbreviations, Symbols, and
Dose Designations”
— Don’t superimpose text over images or logos
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Product Name
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

• The proprietary and
established or proper
name should be the
most prominent
information on the label
• The established name
should be at least ½ the
size of the proprietary
name
• The established name
should include the
dosage form
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Product Strength Expression
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Use metric units of measure (e.g., mg, mcg, mL)
The strength should match the units of measure in the
Dosage and Administration section of the Prescribing
Information
Small volume parenteral products: Express strength as the
quantity per total volume followed in close proximity by
quantity per milliliter enclosed by parentheses

Dry powder parenteral products: Express strength as
the amount per container
Blister packs: Express strength per unit; may also
display the dose in certain instances
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SAFETY
CONSIDERATIONS FOR

Product Strength and
Net Quantity Statements

CONTAINER LABELS
and
CARTON LABELING

Note the placement
of strength and net
quantity

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Note
prominence of
strength
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Product Strength Differentiation
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

Techniques include:
• Boxing
• Prominent typeface or type
weight
• Color differentiation

Ensure the product strength
stands out on the container
label and carton labeling

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013
10 mg

20 mg

30 mg

40 mg

50 mg

60 mg

70 mg

80 mg
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Route of Administration
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.

• Must be present on the PDP for non-oral products per
21 CFR 201.100 (b)(3)
• Avoid abbreviations
• Use affirmative statements (e.g., use “for irrigation”
instead of “not for injection”) because “not” can be
obscured or overlooked

DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013
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Warnings for Critical Information
• Use affirmative
SAFETY
statements
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

— For intravenous infusion
— Fatal if given by any other
route
— Must dilute before use

• Consider whether the
statement is helpful to
ensure safe use
Patient: Took 1 mg orally once daily.

Patient stated she was following directions on the
bottle
Institute for Safe Medication Practices. Safety Briefs: Positive change, negative consequence.
ISMP Med Saf Alert Acute Care. July 2014;19(15):1.

Astagraf XL
Take 6 mg orally
once daily
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Use of Color:
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Color Differentiation vs. Color Coding
• Color differentiation is an
effective tool that can:

—Differentiate products within a
manufacturer’s product line
—Differentiate strengths within a
manufacturer’s product line
—Highlight certain aspects of
the label, such as important
warning statements

• Most effective when the color
used has no association with a
particular feature and there is
no pattern in application of the
color scheme

•

•

Color coding uses color to
designate a specific meaning
FDA generally recommends
avoiding color coding in
most instances (identifying
products by color may
discourage reading labels)
—

Reserved for special
circumstances after human
factors testing and
feedback on the prototype
from all end users is
received and evaluated by
FDA prior to use
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Use of Color: Color Coding
SAFETY
CONSIDERATIONS FOR

CONTAINER LABELS
and
CARTON LABELING

TO MINIMIZE
MEDICATION ERRORS.
DRAFT GUIDANCE FOR INDUSTRY
APRIL 2013

Certain applications of color coding may be appropriate
•

Certain drug product strengths (e.g., warfarin, levothyroxine) are
universally color coded across all manufacturers

• In other cases, color coding can lead to confusion
Different strengths

Different products
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SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

FDA EXPECTS
MANUFACTURERS TO:
1. Investigate, understand
and correctly identified
risks
Use analytical methods to develop
drug products

2. Build safety into the
product design

Apply these methods early in drug
development and throughout the
drug product’s life cycle

3. Enable safe and correct
use

Eliminate or reduce design
elements that can cause use-related
hazards
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Drug product user interface
SAFETY
CONSIDERATIONS FOR

refers to all parts of a product a user
interacts (e.g., sees and touches)

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

Packaging
Product
labels

Instructions for Use

Delivery device
constituent part, and any
associated controls and
displays
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SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

Most effective strategies focus on
improvements to design of drug
product user interface.
• Consider effect of each design choice on end
user
• Evaluate using proactive risk assessments
before finalizing design
• Evaluate how and why problems have
occurred with similar products
• Identify error prone features and eliminate them
from design
• Prevent same errors from occurring

• Sponsors should consider lessons learned to
minimize risks associated with their designs
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Container Closure Design
SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

• Is the container closure design:
– safe for the route of administration?
– appropriate for the intended users?
• Avoid use of a container closure that implies a
route of administration other than the route
intended, unless there are no other options
available
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Product Strength
SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

• Review for
inconsistency between
drug product strength
and dosing
– Multiple units (e.g.
tablets, capsules, vials,
syringes) required to
achieve a usual single
dose?

• Dosing errors due to:
– miscalculations
– forgetting how much
has already been
administered
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This Photo by Unknown Author is licensed under CC BY-NC-ND

Product Strength
SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

• Co-packaged dosage
delivery device should be
consistent with
recommended dosing
regimen/directions for use
• Printed matter appearing
on dosage delivery device
is considered labeling

– Dose markings must be easy
to read

• Dosing devices for oral
solutions should use metric
unit markings
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Human Factors?

SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.

“…the application of knowledge about
human capabilities (physical, sensory,
emotional, and intellectual) and limitations
to the design and development of tools,
devices, systems, environments, and
organizations….”

GUIDANCE FOR INDUSTRY
APRIL 2016

Human factors engineering – Design of medical devices. American National Standards Institute / Association for the Advancement of Medical 73
Instrumentation (ANSI/AAMI) HE75:2009, Introduction. http://my.aami.org/aamiresources/previewfiles/HE75_1311_preview.pdf

Failure Mode and Effects Analysis
(FMEA)
SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

•

•

•

•

•
•

Analyze all steps involved in user
interactions with the drug product in
the anticipated use environments
Identify potential use-related
medication errors and system
failures that could occur at each step
of the medication use process
Estimate probability of occurrence of
identified potential medication
errors and system failures
Assess potential effects and severity
of consequences of identified
potential medication errors and
system failures
Identify mitigation strategies to
address identified risks
Evaluate success of mitigation
strategies at reducing risk to
acceptable level
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Human Factors Considerations
SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016
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Human Factors Validation
Studies
SAFETY
CONSIDERATIONS FOR

PRODUCT DESIGN
TO MINIMIZE
MEDICATION ERRORS.
GUIDANCE FOR INDUSTRY
APRIL 2016

• Systematic collection of data from representative
participants in realistic situations
• Help determine whether users can safely and correctly
perform critical tasks involved in using the product
• Seeks to assess actual use
• Results can be used to update the FMEA
• Should be conducted before product is submitted for
approval, before any product modifications or additions
to a product line
• Recommend that sponsors conduct human factors
studies to characterize risks as well as develop
mitigation strategies
– Studies are generally small in size and short in duration (as
compared to clinical studies that support drug approval)
– Relatively small investment of resources early in product
development can avoid the need to resolve issues postapproval
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Postmarket Surveillance of
Medication Errors
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Why is postmarket surveillance necessary?
• Limitations of premarket clinical trials

– Trials are conducted under controlled conditions, and may not use the final
approved name, labels, labeling, and packaging
– Numbers of patients tested is too small to detect serious but rare problems, and
some errors may fall into this category
– Trials are often of short duration

• FDA has a robust program to identify potential errors and address them
prior to approval. However, medications errors remain a significant
burden on public health*
• Allows us to monitor error reports and address the causes of errors that
may be related to a drug’s name, label, labeling, or packaging (before a
product is widely distributed).
*Preventing Mediation Errors: A $21 Billion Opportunity. Network for Excellence in Health Innovation (NEHI); 2011. https://www.nehi.net/bendthecurve/sup/documents/Medication_Errors_%20Brief.pdf
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Medication error case reports
• The FDA Adverse Event Reporting
System (FAERS) is FDA’s primary
source for monitoring medication
errors, but we surveil other sources,
including ISMP newsletters
• FDA has Memorandum of
Understanding (MOU) agreements
with ISMP and other organizations
to share publicly available
medication error information
*Preventing Mediation Errors: A $21 Billion Opportunity. Network for Excellence in Health Innovation (NEHI); 2011. https://www.nehi.net/bendthecurve/sup/documents/Medication_Errors_%20Brief.pdf
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How Postmarket Reports Get to FAERS
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Medication errors are

underreported

• Extent of underreporting is unknown

– Elliott, et.al., “estimated that 237 million medication
errors occur at some point in the medication
process in England per year”
• Prevalence and Economic Burden of Medication Errors in The NHS in
England. 2018 (http://www.eepru.org.uk/wpcontent/uploads/2018/02/eepru-report-medication-error-feb-2018.pdf)

• No U.S. requirement to report medication
errors to FDA
• Likelihood of reporting medication errors is
lower versus adverse events

81
This Photo by Unknown Author is licensed under CC BY

Barriers for reporting medication errors
Fear of punishment or litigation
Embarrassment of having been involved a
medication error
Different definitions for medication error
Not knowing where, why, or what to
report
No allowance for anonymous reporting
Organizational culture
Workload/amount of time required for
reporting
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Example of Progression from Nonserious Event to SERIOUS
Report
warning of
potential
look-alike
container and
cartons

DMEPA
performs risk
assessment,
notifies FDA
review
division and
company

Multiple
reports of
“near miss”

Company
issues safety
alert,
distributes
stickers,
prepares to
revise labeling

First serious
report
received
(patient
received
wrong drug)

Labels and
labeling
urgently
revised
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Summary
• We encourage healthcare providers to report all
medication errors to MedWatch.
• If we are aware of potential problems, we can work to
provide effective interventions that may help minimize
further errors.
• Post marketing experience also helps us anticipate
potential errors.
• We aim to identify and address the risk prior to
marketing to help prevent medication errors.
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Resources
Guidances for Industry:est Practices in Developing Proprietary Names for Drugs (Draft) – May
• Best Practices in Developing Proprietary Names for Drugs – December 2020
• Safety Considerations for Container Labels and Carton Labeling Design to Minimize
Medication Errors (Draft) – April 2013
• Safety Considerations for Product Design to Minimize Medication Errors – April 2016
• Applying Human Factors and Usability Engineering to Medical Devices – February 2016
We update guidances periodically. For the most recent version of a guidance, check the FDA
Guidance Documents Database
https://www.fda.gov/RegulatoryInformation/Guidances/default.htm.
Regulations*:
• 21 CFR 200s, 300s and 600s
*http://www.ecfr.gov/cgi-bin/textidx?SID=c8497935ae0f040dfcfe06c6251ba507&mc=true&tpl=/ecfrbrowse/Title21/21tab_02.tpl
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