
Analysis of transdermal medication patch errors
uncovers a “patchwork” of safety challenges
PROBLEM: A recent cluster of error reports associated with transdermal medication
patches submitted to the ISMP National Medication Errors Reporting Program
(ISMP MERP) led us to look back a few years at all transdermal patch error reports
submitted to the ISMP MERP to identify contributing factors and make
recommendations to avoid errors with this type of drug delivery system. A
transdermal patch is a medicated adhesive patch placed on intact skin to provide
regular, controlled release of medication doses into the bloodstream through the
skin. Transdermal patches are used to deliver a wide variety of pharmaceuticals,
including medications used for smoking cessation, motion sickness, hormone
replacement therapy, hormonal contraception, hypertension, angina, pain,
depression, overactive bladder, and Alzheimer’s disease. 

Our analysis included more than 50 reports associated with 12 different types of
transdermal medication patches submitted to the ISMP MERP within the past
4 years. During analysis, four reports were excluded because the contributing
factors were not unique to medication patch delivery systems (e.g., wrong patient).
Patches most frequently involved in reported errors included fentaNYL, cloNIDine,
and estradiol. While ISMP has repeatedly published reports of errors associated
with transdermal patches, we now provide details about the error types we
discovered during our recent analysis of medication patch errors.   

Errors in the Frequency of Patch Application or Removal
The most frequent type of report was associated with an error in the frequency of
patch application or removal. Many of these errors involved estradiol patches.
Depending on the brand or formulation, estradiol patches are to be applied either
twice a week (ALORA, DOTTI, LYLLANA, MINIVELLE, VIVELLE-DOT, generics)
or once a week (CLIMARA, MENOSTAR, generics). In some cases, a weekly
estradiol patch was prescribed, but a twice weekly formulation was dispensed
with directions to apply one patch weekly, which resulted in underdoses. In other
cases, a physician prescribed a twice weekly estradiol patch with directions to
change the patch weekly, also resulting in an underdose. In one case, a prescriber
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The “-ciclib” drug stem name 

Medications with the suffix “-ciclib”
belong to a class of antineoplastic/
chemotherapy medications called cyclin-
dependent kinase (CDK) inhibitors.
There are currently three CDK inhibitors
and one combination product available
in the US: VERZENIO (abemaciclib),
IBRANCE (palbociclib), KISQALI (ribo-
ciclib), and KISQALI FEMARA CO-PACK
(ribociclib-letrozole) (Table 1). These are
all oral chemotherapy medications used
to treat hormone receptor positive
(HR+), human epidermal growth factor
receptor 2 negative (HER2-) advanced
or metastatic breast cancer. 

Cancer cells multiply rapidly, and CDK
enzymes are needed for this process.
CDK inhibitors block CDK enzymes, there-
fore decreasing cancer cell replication
and growth. The three available CDK
inhibitors selectively target CDK 4 and 6.
They are typically used in combination
with endocrine therapy such as arom-
atase inhibitors (letrozole [FEMARA],
anastrozole [ARIMIDEX]) or fulvestrant
(FASLODEX), which work by preventing
hormones from binding on the receptors
of cancer cells (www.ismp.org/ext/620).
Abemaciclib is typically used alone or in
combination with fulvestrant, and both
palbociclib and ribociclib are used with
fulvestrant or another aromatase inhibitor.  
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Table 1. Oral CDK inhibitors and combination
product available in the US

Generic Name Brand Name

abemaciclib Verzenio

palbociclib Ibrance

ribociclib Kisqali

ribociclib-letrozole
(combination)

Kisqali Femara
Co-Pack

On May 18, 2021, we will be launching our NEW ISMP Medication Safety Self Assessment®
for Perioperative Settings. For details, see the last page of this newsletter or visit
www.ismp.org/node/18027. We are also inviting all US hospitals that offer perioperative
services and freestanding ambulatory surgery centers (ASCs) to join us on May 25, 2021, for
a FREEwebinar, ISMP Medication Safety Self Assessment® for Perioperative Settings: How
to Obtain the Most Valuable, Accurate, and Useful Results. During this webinar, you will learn
how to utilize this new tool to evaluate the safety of medication use in the perioperative
setting. We will outline the steps to complete the self assessment and describe how to
submit your findings to ISMP anonymously and use the assessment reports you will receive
for improvement. For details and to register, visit: www.ismp.org/node/23830. 

Launch of ISMP perioperative medication safety self assessment!
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ordered a twice weekly estradiol patch, but the pharmacy dispensed a weekly
patch with directions to apply the patch twice weekly. In some cases, the manufac-
turers’ outer carton did not clearly specify if the patch was to be applied weekly or
twice weekly. 

Three of the frequency errors involved dispensing fentaNYL patches with the
wrong directions for application, sometimes due to a transcription error in the
pharmacy. Another error in this category involved misinterpretation of a consultant’s
note to “Increase Clonidine patch to TTS-2 to mitigate ketamine side effects and
help with opioid withdrawal symptoms.” A hospitalist interpreted the “TTS-2” to
mean Tuesday, Thursday, and Saturday, and did not know that “TTS-2” was the
nomenclature used for the 0.2 mg/24 hour CATAPRES-TTS-2 (transdermal
therapeutic system) brand of cloNIDine patches, which should only be applied
weekly. We also received several error reports associated with removing a patch at
the wrong time—for example, removing a fentaNYL patch instead of a lidocaine
patch after 12 hours, and removing a nitroglycerin patch after 24 hours instead of
after 12-14 hours. 

Lack of Awareness of Patches on the Patient’s Skin
ISMP received numerous reports associated with practitioners failing to identify
patches on the patient’s skin (which had been applied prior to admission), not removing
an old patch when applying a new patch, and/or finding multiple patches on patients
that had been left on longer than prescribed. Most of these events involved fentaNYL
patches. In one case, two patches were found on an unexpectedly somnolent patient
during rounds. In another case, three 100 mcg/hour fentaNYL patches were found
on an over-sedated patient with respiratory depression. One health system reported
an increase in reports of patients with an applied fentaNYL patch that was missed
upon admission and not found on their skin until days later. We have also received
reports of finding multiple nicotine patches and rivastigmine (EXELON) patches
(used for Alzheimer’s) on patients during their admission. Because many patches are
clear or beige, they might easily be missed on the skin of some patients.

Dose Confusion Due to Patch Labeling
ISMP received seven error reports related to confusion of the dose expression on
the label of scopolamine patches. In the most recent report, a pharmacy technician
noticed that the dose listed on the carton and inner patch pouches of the Perrigo
brand of scopolamine patches was 1 mg/3 days (Figure 1, left), which did not
match the dose of 1.5 mg/3 days needed to refill an automated dispensing cabinet
(ADC). The technician also checked the electronic health record, order sets, medication
administration record (MAR), and an electronic drug information resource, and
found that the dose was expressed as 1.5 mg/3 days in all of these technologies. On
the back of the Perrigo scopolamine carton, the technician noticed that the patch
actually contains 1.3 mg of scopolamine base but only delivers 1 mg over 3 days.
When examining other scopo-
lamine patch products, the tech-
nician found that many have
changed to a 1 mg/3 days dose
expression, while others still dis-
play the dose as 1.5 mg (Figure
1, right) although each patch
only delivers 1 mg over 3 days.

This label confusion has led to
prescribing, dispensing, and
administration errors. In one
reported event, a prescriber
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Learn how ECRI and the ISMP Patient Safety Organization
can assist with your patient safety efforts at: www.ecri.org/pso.

Figure 1. Scopolamine transdermal system from Perrigo (left)
expresses the dose as 1 mg/3 days, while TRANSDERM SCŌP
(scopolamine) from Sandoz (right) expresses the dose as 1.5 mg,
although the patch delivers 1 mg over 3 days.

CDK inhibitors are generally well toler-
ated with manageable side effects. The
most common side effect is neutropenia,
which can increase the risk for infection.
This is temporary, and the neutrophil
count should improve after stopping
the CDK inhibitor. They can also cause
leukopenia, anemia, and thrombo-
cytopenia. 

Other common side effects include
fatigue, nausea, diarrhea, mouth sores,
and hair loss. These side effects are
generally mild and improve if the
medication is discontinued or the
dose is reduced. Severe side effects
(e.g., hepatotoxicity, interstitial lung
disease, pneumonitis) may warrant dose
interruptions as described in each prod-
uct package insert. It is important to note
that CDK inhibitors interact with grape-
fruit and a number of medications, so
obtaining a complete medication list and
providing patient education is crucial. 

continued from page 1 

One more reason to require scanning
of flushes. Heparin flush syringes from
Medefil are available in 1 unit per mL,
10 units per mL, and 100 units per mL
concentrations. The three different con-
centrations are nicely color differentiated,
with green labels used for the 1 unit per
mL strength, blue labels used for the
10 units per mL strength, and yellow labels
used for the 100 units per mL strength.
However, syringes holding different
amounts of heparin in the same concen-
tration look quite similar (Figure 1). These

continued on page 3 — SAFETY wires >

Figure 1. Heparin flush syringes (1 unit/mL) that
contain a total of 5 units (top) and 2 units (bottom),
both with green labels, are difficult to tell apart.
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ordered 1 mg of a 1.5 mg/3 days patch (0.667 of the patch), and the nurse cut off one-
third of the dispensed patch before applying the other two-thirds of the patch on the
patient’s skin. Scopolamine patches should not be cut. In another case, a prescriber
ordered a 1.5 mg scopolamine patch for a patient, and the pharmacy dispensed
1½ patches. Serious toxic effects are possible with a scopolamine overdose.

According to the US Food and Drug Administration (FDA), transdermal scopolamine
product labeling should be standardized at the nominal delivery rate of 1 mg/3 days.
Based on the recent reports we received in 2021, there might be a few products that
have not yet transitioned to the newer dose expression (1 mg/3 days) on container
labels. Or, some products with the older label (1.5 mg) may still be in circulation.   

Inappropriate Patch Prescribing
ISMP received multiple reports of inappropriate prescribing of fentaNYL patches. In
a July 2, 2020 acute care newsletter article (www.ismp.org/node/18707), we described
three examples of fentaNYL patches inappropriately prescribed for opioid-naïve
patients discharged from the emergency department (ED) to treat acute pain or due
to an “allergy” to codeine that was only a minor drug intolerance. Prescribing informa-
tion recommends fentaNYL patches only be used in opioid-tolerant patients for the
management of pain severe enough to require daily, around-the-clock, long-term
opioid treatment. Since then, we have received many more error reports associated
with inappropriate prescribing of fentaNYL patches to opioid-naïve patients. 

Wrong Dose Dispensing Errors
Another error type reported was dispensing the wrong dose of patches that are
available in more than one strength. We previously published one of these errors
in our December 2020 newsletter (www.ismp.org/node/21687). An order for
50 mcg/hour fentaNYL patches included “72 hours” for the duration of patch
application. The “72” was mistaken as the strength, leading to erroneous dispensing
of a 75 mcg/hour instead of the intended 50 mcg/hour fentaNYL patch. Including
the duration of controlled drug delivery (i.e., 72 hours) in the order and the drug
description field contributed to this dispensing error. 

In another event, a technician filling an order for rivastigmine patches 9.5 mg/
24 hour for a long-term care resident prepared 13.3 mg/24 hour patches and failed
to notice the error because he bypassed the usual barcode scanning process. The
pharmacist verifying the product did not notice a discrepancy between the
13.3 mg/24 hour patches and the image of the 9.5 mg/24 hour patches on the
computer screen and dispensed the patches. The remaining event reports did not include
information regarding the primary causes of the wrong dose dispensing errors.  

Patch Cover Applied without the Medication Patch
ISMP received five reports of applying a cloNIDine patch adhesive cover directly
to the skin, without first applying the cloNIDine patch. In one case, only the
adhesive cover was retrieved from the carton and applied; in all other cases, the
active medication patch was accidentally discarded. The errors contributed to
uncontrolled blood pressure. In an FDA AdviseERR published in our April 2019
newsletter (www.ismp.org/node/1514), FDA described reports it had received
regarding patients and caregivers who had applied only the adhesive cover to the
skin. The cloNIDine transdermal system (Catapres-TTS) is packaged in a carton
containing individually labeled pouches of four cloNIDine patches and four
adhesive covers. Once removed from the pouches, the cloNIDine patch is a different
size, shape, and color than the adhesive cover, but the patch and cover do not
specify which is which. Application of the adhesive cover is optional; the cover
should be applied directly over the cloNIDine patch only if the patch begins to
separate from the skin.

> Patch errors— continued from page 2
syringes are hard to tell apart visually
and are likely to be confused with one
another. 

In many hospitals, nurses are not
required to scan saline or heparin
flushes. Barcode scanning would identify
a possible mix-up between the different
amounts of heparin in a syringe. Scan-
ning also could identify a possible mix-
up between heparin and saline flushes
or another medication prepared in a
similar-sized syringe. These mix-ups
could cause serious patient harm. This
is one more reason that ISMP recom-
mends requiring practitioners to scan
flushes.

Two patients receive EPINEPHrine
instead of COVID-19 vaccine. At a
coronavirus disease 2019 (COVID-19)
vaccination site, the first two patients
among 11 scheduled patients were acci-
dentally given an EPINEPHrine injection
instead of the Moderna COVID-19 vac-
cine. According to anaphylaxis guidance
from the Centers for Disease Control and
Prevention (CDC), EPINEPHrine should
be readily available to treat anaphylactic
reactions to the COVID-19 vaccines. At
the vaccination site, there were two plas-
tic bags: one with 11 predrawn syringes
of vaccine (0.5 mL), and the other bag
held two predrawn syringes of EPINEPH-
rine (0.3 mg/0.3 mL). The nurse initially
took syringes from the bag holding the
EPINEPHrine and accidentally adminis-
tered them to the first two patients, then
used the syringes from the other bag for
the remaining patients, ending with two
extra doses of the Moderna vaccine. 

The vaccination site identified several
contributing factors. The two light-
protecting bags were close to each other
and within arm’s reach of the vaccinating
nurse. Both bags had the appropriate
labels affixed, but the nurse thought the
syringes all contained the vaccine. It is
easy to see how that can occur since all
the prefilled syringes looked similar. After
the erroneous EPINEPHrine injection, one
patient reported feeling tachycardic
(which, at first, was attributed to the stress
of vaccination). Neither patient suffered
any lasting or serious adverse effects.
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Miscellaneous Patch Errors
ISMP also received numerous reports of miscellaneous errors associated with
patches, including a drug interaction between a cloNIDine patch and a tricyclic
antidepressant; a complaint about an estradiol patch that would not adhere to the
skin; two reports of patches placed on skin that was not intact; two barcode issues
(now resolved); two reports of unsecured fentaNYL patch disposal that could allow
diversion, abuse, or accidental poisoning by children who might chew or stick the
patches on their skin; and two reports of confusion between a hormone replacement
therapy patch and a contraceptive patch.  

SAFE PRACTICE RECOMMENDATIONS: Managing patients receiving medication
patches can be challenging given the variety of strengths and dosing intervals. To
prevent errors with patches, consider the following recommendations, many of
which are specific to the unique contributing factors associated with transdermal
medication patch errors: 

Upon Admission
All Patches
Collect a medication history from each patient upon admission and at each
encounter. Use scripted questions or prompts to help identify all medications
and substances that may not be readily identified by patients. Specifically
question patients regarding the use of any type of patch. Identify the current
location of the patch and when it was applied.  
Perform a full skin assessment looking specifically for patches, noting that
many are small in size and may either be clear or beige in color. 

Specific Patches
Opioid:Verify and document the patient’s opioid status (naïve versus tolerant)
and the type of pain (acute versus chronic) (see the ISMP Targeted
Medication Safety Best Practices for Hospitals [Best Practice #15]:
www.ismp.org/node/160). 

Patch Prescribing and Order Verification
All Patches
Verify the indication and assess the appropriateness of patch use for each
patient.
Within electronic prescribing systems, create medication patch order
sentences that include the appropriate application frequency. Consider
allowing prescribers to enter certain medication patches at ONLY the appro-
priate application frequencies. For example, only allow entry of the frequency
of fentaNYL patch application every 72 hours or every 48 hours, not every
24 hours.  

Specific Patches
Estradiol: Include brand names when prescribing estradiol patches since
they have different application frequencies.
FentaNYL: Do not include the duration of medication delivery in the patch
drug description field used for prescribing the drug in electronic health
records (which could be confused as the dose). The patient’s dosing instruc-
tions should communicate the frequency of changing the patch.
Opioid: Enhance clinical decision support with pain-related order sets that
are specific to patients’ opioid tolerance and prevent the ordering of fentaNYL
patches for opioid-naïve patients with acute pain.
Opioid: Default order entry systems to the lowest initial starting dose and
longest frequency.

continued on page 5 — Patch errors >
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We recommend that COVID-19 vaccina-
tion sites stock only EPINEPHrine auto-
injectors rather than using predrawn
syringes of EPINEPHrine. The EPINEPH-
rine autoinjector looks visually different
than predrawn vaccine syringes and, with
training, is very easy to use in an emer-
gency. Doses of EPINEPHrine and vaccine
should be kept in different storage loca-
tions but close enough to the vaccinators
so they can be easily and rapidly retrieved
as needed. Consider storing the EPINEPH-
rine autoinjectors in an anaphylaxis kit
with a break-away lock. 

Problems with Guangdong Haiou
syringes for COVID-19 vaccinations.
We have received several reports of safety
mechanism-related malfunctions with the
Guangdong Haiou Medical Apparatus
Company syringes and needles that have
been shipped by the federal government
in some coronavirus disease 2019 (COVID-
19) vaccine supply packs. 

One issue is that the needle/blue hub
assembly (Figure 1) may retract into the
syringe barrel, or the needle may detach
from the syringe, during vaccine prepa-
ration when the vial is punctured or during
vaccine administration when the needle
is still in the patient’s arm. It is important
to remind staff to avoid fully depressing

the syringe plunger when adding diluent
or air to withdraw the solution from a vial,
as this may prematurely engage the safety
mechanism and result in the needle/hub
becoming detached from the syringe tip
to allow retraction inside the syringe barrel
(as designed). The same problem can result
when fully depressing the syringe plunger
during injection, before the needle is
removed from the patient’s arm. If the
needle prematurely retracts into the syringe
barrel, this can result in leaking vaccine
around the syringe hub, potentially requiring
revaccination. In other cases, it was

continued on page 5 — SAFETY wires >
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Figure 1.Blue needle hub retracts into syringe barrel
when the plunger is fully depressed during use.
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Patch Dispensing
All Patches
Employ barcode scanning during the dispensing process to ensure correct
product selection.
Identify which patches on formulary can be safely cut and which cannot, and
why; share the information with nursing staff, and list that information on the
MAR as necessary.

Specific Patches
CloNIDine: Consider dispensing the medication patch and adhesive cover in
a ziplock bag with a label explaining the two components of the product.
FentaNYL: Eliminate the storage of fentaNYL patches in ADCs or as unit
stock in clinical locations where acute pain is primarily treated (e.g., in the
ED, operating room, post-anesthesia
care unit, procedural areas).
Scopolamine: Edit prescriber and
pharmacy order entry systems, order
sets, and MARs to indicate the drug
delivery rate of 1 mg over 3 days
(Figure 2) and ensure that the label-
ing on patches purchased match this
newer dose expression. 

Patch Administration/Removal
All Patches
Employ barcode scanning during the administration process to ensure correct
product selection.
On MARs, prompt for documentation of the location of each medication patch
applied and link all entries for medication patches to an order for removal at
the appropriate interval. 
Provide nurses with a documentation prompt each shift to verify placement of
each medication patch and to record the location, if necessary.
Provide and implement secure waste disposal systems for patches containing
controlled substances. 

Specific Patches
Opioid: Confirm the patient’s opioid status (naïve versus tolerant) prior to
administering patches appropriate only for opioid-tolerant patients.
CloNIDine: Consider building an MAR note to remind nurses to apply the
medication patch and not just the cover. If the adhesive cover is used over the
medication patch, it is best to label the adhesive cover with the drug name,
strength, and date, before applying it. 

Patient/Caregiver Education
All Patches
Provide verbal and written education to patients/caregivers on the use of
patches (e.g., when to remove and replace the patch) and any related safety
concerns and error potential; verify patient understanding. For a FREE ISMP
fentaNYL patch consumer leaflet, please visit: www.ismp.org/ext/653.
Remind patients/caregivers to read the accompanying leaflet or Patient
Instructions (found in the carton) before using the patches.
Teach patients/caregivers to safely discard used or unneeded patches according
to guidance in the prescribing information. For example, a fentaNYL patch
should be disposed by folding the sticky side together and flushing it down the
toilet. 

> Patch errors— continued from page 4
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reported that the syringe barrel may be
punctured by the retracted needle if the
plunger is advanced after the safety mech-
anism captures the needle/hub (Figure 2).

Fully engaging the safety mechanism of the
Haiou syringe is a multi-step process. After
administration is complete and the needle
has been withdrawn from the patient’s
arm, the syringe plunger should be fully
depressed to allow the safety mechanism
to capture the needle/hub inside the syringe
barrel. Next, users should fully retract the
syringe plunger to the end of the syringe
barrel and then snap off the syringe
plunger to secure the needle/hub inside
the syringe barrel prior to disposal. 

Our affiliate organization, ECRI, does not
recommend the purchase or use of the
Haiou 1 mL Needle Retractable Safety
Syringe because of these significant
safety problems. If these syringes are
found in COVID-19 supply packs shipped
to your facility by the federal government,
consider replacing the syringes with an
alternative safety syringe. Please note
that replacement syringes may be in short
supply. For recommendations regarding
the needle and syringe types to use for
preparation and administration of the
COVID-19 vaccines, please visit:
www.ismp.org/ext/693. 

continued from page 4

Figure 2.Needle can puncture through the syringe
barrel if the plunger is advanced after the safety
mechanism has been engaged.

Figure 2. Example of one health system’s edits in the
electronic health record to communicate the 1 mg over
3 days delivery of scopolamine patches.
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Start building your perioperative
assessment team to:

ISMP Medication Safety 
Self Assessment®

for Perioperative 
Settings

Available: May 18, 2021

On May 18, 2021, visit:
www.ismp.org/node/18027
to access the online assessment, an Excel
file containing demographic questions and
assessment items, and the assessment
workbook (including directions)

This project has been funded by the US Food and Drug Administration (FDA) 
under contract # 75F40119C10120.

Identify opportunities for
improvement
Create organization-specific,
safety-focused initiatives 
Compare your results with
demographically similar 
organizations 

Tuesday, May 25, 2021
2:00 p.m. to 3:00 p.m. ET 

Register for a FREE webinar to learn
how to obtain the most valuable,
accurate, and useful results when
completing the ISMP Medication
Safety Self Assessment® for
Perioperative Settings!

For information and to register, visit:
www.ismp.org/node/23830


