
Unrealized exposure to heparin leads to missed
HIT diagnosis and subsequent limb thrombosis

Certain medical devices may be manually or commercially coated with heparin
to negate the aggressive biological response that occurs when blood contacts
a foreign surface. These biological responses, which can have an adverse

effect on device performance and the patient’s well-being, include platelet adhesion,
platelet activation, fibrin production, thrombus formation, and other inflammatory
responses. Examples of heparin-coated devices that help negate these responses
include certain vascular access catheters and guidewires; drainage, retransfusion,
or thermodilution catheters; devices used during cardiopulmonary bypass proce-
dures; oximetry probes; and some vascular stents and grafts.     

While heparin coating on devices and catheters may improve patency, reduce infec-
tion, and prevent clotting, even small exposures to heparin can lead to heparin-in-
duced thrombocytopenia (HIT). HIT occurs in up to 5% of patients exposed to
heparin,1 particularly in therapeutic doses or when used for systemic prophylaxis.2

However, HIT is an immune-mediated response and can develop from any large or
small heparin source, including heparin flushes and heparin-coated catheters.3

Thrombotic events, such as deep vein thrombosis, pulmonary embolism, myocardial
infarction, thrombotic stroke, and limb occlusion, occur in about 30-70% of patients
with HIT.1 Thrombosis caused by HIT has led to death in 20-30% of the cases, with a
similar percentage of patients becoming permanently disabled by amputation, stroke,
or other causes.4 Although the risk of thrombosis can be linked to the degree of
thrombocytopenia, in 33.5% of HIT patients, thrombosis occurs several days before
the onset of thrombocytopenia.5

One complicating factor with HIT is that the heparin source may be hidden in medical
devices and undocumented in the patient’s health record, making diagnosis difficult.
When a patient is exposed to less obvious sources of heparin, such as heparin-
coated catheters or devices, the development of thrombocytopenia may not be
readily linked to the heparin exposure. Such an event was recently reported to ISMP.   

Adverse Event
In an interventional radiology unit, a heparin solution diluted in saline had been
prepared and placed on the sterile field for the radiologist to use during a procedure.
Before the radiologist inserted a wire and catheter into the patient’s venous access
site, he dipped the end of it in the heparin solution. This process was repeated sev-
eral times during the procedure. About 6 days after the procedure, the hospitalized
patient developed thrombocytopenia, with the platelet count dropping about 50%
below the patient’s baseline. A laboratory test for HIT was ordered, and the result
was reported as positive. However, the patient’s primary physician could not find
documentation that the patient had ever received heparin or been exposed to the
drug. The physician concluded that the test result was a false positive and dis-
charged the patient with an order for follow-up laboratory testing. Once home, the
patient promptly suffered a thrombosis in his left arm, which later required partial
amputation.  
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Consider the following recommendations to
reduce the risk of patient harm due to un-
recognized reactions to unnoticed allergens.

Identify hidden products. Compile a list
of drug-eluting stents and commercially
available and/or user-applied medication-
coated catheters and devices used in the
facility that expose patients to heparin or
other medications. Many of these devices
and catheters will be used during interven-
tional procedures or surgery, so involve cli-
nicians in these areas as a resource. 

Update the list. Since pharmacy will not
be dispensing many of the medication-
coated medical devices and catheters, es-
tablish a system of widespread notification
when new products are purchased so the
list can be updated as needed. Identify an
“owner” of the list who is responsible for
keeping it updated. Ensure there is a con-
tact with supply chain management to in-
form the “owner” of the list as well as a list
of clinical groups that should be provided
updates.

Obtain history before use. Prior to initi-
ating the use of medication-coated or drug-
eluting catheters or devices, the practition-
ers who will be inserting the catheters or
using the devices should ask patients if they
have any allergies or a history of HIT. Doc-
ument positive responses, and for a history
of HIT, work with information technology
staff to build an alert that is generated if
heparin is subsequently prescribed (e.g.,
therapeutic or prophylactic doses). 

Enable documentation of the exposure.
Work with your pharmacy and/or electronic
health record (EHR) vendor to establish a
system to document in the patient’s medical
record any exposure to heparin-dipped
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Event Investigation
Investigation of this event confirmed the patient’s diagnosis of HIT and identified the
patient’s undocumented source of heparin—the catheter and wire dipped in the he-
parin solution during the interventional radiology procedure. The radiologist who
had performed the procedure had not “prescribed” the heparin, so it was not
recorded as an order; the heparin was just used to coat the wire and catheter to
reduce the risk of clotting. Also, the use of diluted heparin was not documented on
the procedural record, nor was it usual practice to document its use on the medication
administration record (MAR), as the patient had not received a typical heparin dose
that could be measured. Thus, the fact that the patient had been exposed to heparin
was unknown to the patient’s primary physician when thrombocytopenia developed
a few days later. 

The investigation also uncovered a plethora of commercially available heparin-
coated stents, guidewires, and catheters that were in use in the health system, along
with drug-eluting stents (e.g., PACLitaxel, everolimus), antibiotic-coated catheters,
and other medical devices coated with potential allergens (e.g., triclosan). The hospital
found that exposures to these products, which were not dispensed by the pharmacy,
also might not be documented in the patient’s medical record. Furthermore, patients
were not consistently being asked about potential allergies or sensitivities to these
products prior to use. Although small exposures to some of these products may
result in little systemic effect, an allergic reaction (whose source might be hidden)
could be significant.

HIT is associated with significant morbidity and mortality, especially if it goes un-
recognized. A reaction to an unnoticed allergen could also cause harm. To reduce
the risk of patient harm, consider the recommendations listed in the check it out!
column, starting on page 1 in the right column.
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Patient ingested cardboard “tablets” in demonstration pack!

In our November 2015 newsletter, we published a Safety Wire about the acci-
dental dispensing of a demonstration starter pack of XARELTO (rivaroxaban)
to a patient being discharged from the hospital. The demonstration pack is de-

signed to look exactly like a Xarelto starter pack, but it only contains pictures of
each tablet printed on a cardboard insert (Figure 1, on page 3). This demonstration
pack is supposed to be used to teach patients to take the 15 mg tablets twice a day
for the first 21 days and then transition to the 20 mg tablets once daily starting on
day 22. But, the demonstration pack looks very similar to the starter pack, even
listing the drug’s national drug code and, upon opening the pack, instructions for
the patient to find the correct day and press out and take the correct dose. The pack
also has a tamper-proof locking mechanism where you would expect to find the
drugs, and a place on the back of the package for a pharmacy label. The labeling
does not identify that the product is for demonstration purposes.
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catheters or guidewires, and/or medica-
tion-coated or drug-eluting devices and
catheters. For example, pharmacy dispens-
ing of a heparin vial or diluted heparin so-
lution intended to manually coat a device
during a procedure can be linked to the
pharmacy system and the electronic med-
ication administration record for documen-
tation, even without a specific dose. Auto-
mated capture of the product dispensed or
used, or a system of documentation that is
seamless with the workflow, is desirable
to improve documentation reliability.

Educate staff. Be sure practitioners who
care for patients exposed to medication-
coated or drug-eluting devices know the
symptoms to monitor to detect an allergic
response or possible HIT. Ensure this in-
formation is included in the discharge sum-
mary or during any transition of care. 

Seek out sources when symptoms
arise. It is imperative that practitioners look
for hidden sources of medications when
symptoms arise in patients suggesting pos-
sible HIT, an allergic reaction, or other po-
tential drug reaction. Patients with exposure
to heparin-coated or -dipped catheters who
have thrombocytopenia and other risk fac-
tors (e.g., decreased platelet count 5-10
days after initiation of heparin or sooner if
prior [within 30 days] heparin exposure,
thrombosis) should be worked up for HIT. 

Discontinue all sources. If HIT is sus-
pected or diagnosed, discontinue all
sources of heparin (including less obvious
sources such as heparin-coated catheters
and heparin flushes), and initiate appropri-
ate treatment. 

Document adverse responses. Place a
prominent entry in the patient’s medical
record to alert staff to avoid the adminis-
tration of, or exposure to, the medication
(e.g., heparin, if HIT is diagnosed) in any
form and through any route of exposure.

Reassess use. Develop a diverse clini-
cal team, including staff in the operating
room and procedural care areas (inter-
ventional radiology) to regularly assess
the need for medication-coated devices
and catheters, with a goal of reducing
unnecessary exposure.
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Although the problem in the 2015 incident was resolved before the patient was dis-
charged, we suggested that the patient could have “eaten the cardboard tablets, be-
lieving the medicine was imbedded in the cardboard (stranger things have hap-
pened).” Well, according to a letter published in the American Journal of
Health-System Pharmacy, there’s at least one documented case where this did

happen (Nguyen TT, MacLasco A, Vitto MJ.
Medication mismanagement using the ri-
varoxaban demonstration pack. Am J Health
Syst Pharm. 2017;74[12]:872-3)! In this case,
a 65-year-old woman with mild dementia
presented to an emergency department (ED)
with severe shortness of breath. She had
just been discharged from a hospital 1 week
earlier after being diagnosed with a pul-
monary embolus. She reported adherence
to rivaroxaban, which had been prescribed
upon hospital discharge, but repeatedly
noted that the tablets “tasted like card-
board.” When the patient’s Xarelto pack was
shown to the ED staff, it was clear that a
demonstration starter pack had been dis-
pensed in error, and that the patient had
been cutting out and ingesting cardboard

images of the tablets. A computed tomography (CT) scan showed progression of
the previous embolus and a new, acute embolus in another lobe of the lung.     

In 2015, ISMP contacted Janssen, the manufacturer, to ask the company to properly
and prominently identify that the demonstration pack does not contain medication.
The authors of the letter describing the more recent event also contacted the manu-
facturer about the medication error. These and other errors associated with “demon-
stration” products, including the administration of imitation intravenous (IV) solutions
intended for simulation only, indicate the need for an industry-wide regulation re-
quiring clear and prominent labeling of these products. For now, if you use any
demonstration or simulation products, be sure to add an auxiliary label stating, “For
Demonstration Only” or “For Simulation Only,” and keep these products away from
actual medications or solutions. 

Anaphylaxis readiness warrants EPINEPHrine
auto-injectors

Apatient with colon cancer presented to an emergency department (ED) after
developing anaphylaxis while receiving a platelet infusion in the hospital’s out-
patient infusion suite. The dose of EPINEPHrine for anaphylaxis is 0.2-0.5 mg

(0.2-0.5 mL) of a 1 mg/mL solution, given subcutaneously or intramuscularly (IM), re-
peated every 5-15 minutes as necessary. But an ED physician ordered EPINEPHrine 1
mg IM as the initial dose, which was prepared in a syringe and given. Fortunately, the
patient only experienced hypertension, tachycardia, and agitation, all of which soon
resolved. But this episode reminded us once again of more serious dosing and wrong
route errors that have been reported to ISMP over the years, as reviewed in our
January 2016 newsletter (www.ismp.org/sc?id=3006), some of which have been fatal.
Besides prescribing too high of a dose, we have also received reports of administering
the full contents of a 1 mg/mL ampul or vial that has been drawn into a syringe and
given by the IV route, which has proven harmful to some patients as well. 
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Figure 1. The demonstration starter pack of
Xarelto contains pictures of the pills but no
actual medication.

Drug shortages and single-dose vials.
With a recent increasing number of drug
shortages, it’s a good idea to pay even more
attention to how drugs might be stored on
patient care units, especially single-dose
vials of drugs in short supply. In a desire to
conserve supply, and without recognizing
potential problems, some practitioners have
been saving any content remaining in sin-
gle-dose vials after withdrawing the dose
needed for a patient. As an example, promet-
hazine injection has recently been in short
supply. In a facility without 24-hour pharmacy
service, a nurse received an order for the
drug after pharmacy hours. Because nurses
had been made aware of the shortage, the
vial was labeled with that patient’s room
number, the date of opening, and the amount
used (Figure 1). In the morning, the nurse
told the pharmacist that the vial was saved
for future doses since the medication was

in short supply. In the nurse’s defense, there
was nothing on the promethazine vial label
to indicate it is a single-dose vial, which is
not a requirement of manufacturers when
small vial labels have insufficient space. Ed-
ucational efforts about proper use of single-
dose vials can help. But, when possible, it
would be safest to have pharmacy prepare
and dispense patient-specific doses.  

Incidentally, concerning the use of promet-
hazine injection, ISMP led an effort over 10
years ago to call attention to the hazards re-
lated to IV use and extravasation or acci-
dental intra-arterial injection of promet-
hazine, sometimes resulting in amputations.
Many health professionals who use promet-
hazine are unaware of the tissue damage
that accidental intra-arterial use or IV ex-
travasation may cause (www.ismp.org/sc?id
=3004). The shortage of promethazine injec-
tion might present an opportunity to remove
the drug entirely from the hospital formulary.  

“Ellipta”—it’s not a drug. A pharmacist
misread a prescription for INCRUSE ELLIPTA

continued on page 4—SAFETY wires >

Figure 1. Partially used vial of promethazine
injection. 

http://www.ismp.org/sc?id=3004
http://www.ismp.org/sc?id=3004
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One way to prevent dosing errors during treatment of anaphylaxis is to use EPI-
NEPHrine auto-injectors. If your organization has made a decision, for cost reasons,
to replace the EPIPEN auto-injector this past year with ampuls and/or vials, or if
your organization never stocked auto-injectors, please reconsider their use now as
more generic EPINEPHrine auto-injectors are available, and their prices are de-
creasing. 

If continuing to use vials or ampuls, it is important for the pharmacy to provide
patient care areas with an anaphylaxis kit containing 1 mL (1 mg) vials of EPINEPH-
rine, syringes, and clear instructions for dosing, preparation, and administration. Al-
though we recently heard from a pharmacist who was advocating the use of 30 or
50 unit capacity insulin syringes in EPINEPHrine anaphylaxis kits, only syringes
marked in mL, not units, should be included. The pharmacist suggested that the in-
sulin syringes would reduce the possibility of accidentally drawing up a full 1 mL
(1 mg) amount of EPINEPHrine from a 1 mg/mL ampul or vial. We are concerned,
though, that this practice could lead to problems.

First, intramuscular EPINEPHrine is the preferred route of administration for ana-
phylaxis. Insulin syringes have a subcutaneous needle already attached. (EPINEPH-
rine auto-injectors also have a relatively short needle, but there is evidence that the
pressure exerted during the forceful injection is adequate to drive the drug into the
muscle.) Also, insulin syringes are not volumetric (mL), so there are no 0.3 mL or
0.5 mL markings, which may be confusing during a medical emergency. Since insulin
syringes measure only in units, some healthcare practitioners may not understand
that 30 units measures 0.3 mL, or 50 units measures 0.5 mL. Also, if the EPINEPHrine
is not injected right away and is set down, another practitioner could think the
syringe contains insulin and not EPINEPHrine, even if the syringe is labeled. 

The safest way to prevent EPINEPHrine errors is to incorporate the use of EPI-
NEPHrine prefilled syringes (auto-injectors) into your emergency response process
for anaphylaxis. 
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(umeclidinium), which was a new prescrip-
tion for a patient upon discharge from a hos-
pital, as “Increase Ellipta.” The pharmacist
was only familiar with BREO ELLIPTA (fluti-
casone and vilanterol). Because the patient
had not been taking an “Ellipta” inhaler pre-
viously, the pharmacist called the pre-
scriber’s office to clarify the dose of what
he thought must be a prescription for Breo
Ellipta. The prescriber confirmed the dose
for Breo Ellipta as 100/25 mcg per inhalation,
evidently overlooking the fact that he had
prescribed Incruse Ellipta for this patient.
When the patient was readmitted to the hos-
pital several weeks later for an unrelated
diagnosis, a pharmacist discovered the error
while collecting a medication history from
the patient and investigating why he was
taking both ADVAIR(fluticasone propionate
and salmeterol) and Breo Ellipta. 

GlaxoSmithKline has marketed several in-
halers for asthma or chronic obstructive pul-
monary disease (COPD) using the “Ellipta”
trademark to identify the inhalation delivery
device. Breo Ellipta, used for asthma or
COPD, was the first, becoming available in
2013. Since then, several other “Ellipta” prod-
ucts have been marketed, including ANORO
ELLIPTA (umeclidinium and vilanterol) and
Incruse Ellipta  (umeclidinium), both for
COPD, and ARNUITY ELLIPTA (fluticasone
furoate), for asthma. 

We have received reports about “Ellipta,”
the inhaler delivery system trademark, con-
tributing to confusion and errors when pa-
tients or health professionals refer to these
products only by that name and not the as-
sociated drug brand name. This increases
the risk of an incorrect medication being
added to the patient’s medication history,
which propagates errors further down-
stream during the ordering and dispensing
process. We mentioned such confusion in
our review article on inhalers in 2016
(www.ismp.org/sc?id=3005). Perhaps over
time, practitioners will become more familiar
with the various products using the Ellipta
delivery system and realize that it is a device,
not a drug. For now, educate staff about the
various products that use the Ellipta inhaler
as the delivery device, and discourage staff
and patients from referring to these new in-
halers by the name “Ellipta.”
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Influenza vaccine for healthcare workers
The Centers for Disease Control and Prevention (CDC) and the Advisory Com-
mittee on Immunization Practices (ACIP) recommend that all healthcare pro-
fessionals get an annual influenza (flu) vaccine. By getting vaccinated, you
can help protect your family, your patients, and your co-workers from getting
sick. Influenza outbreaks in hospitals and long-term care facilities have been
attributed to low vaccination rates among healthcare professionals. One of
the easiest ways to prevent outbreaks is by getting an annual flu vaccine.
That’s right...it’s time to roll up your sleeve and get a flu shot!
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