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IN PRACTICE

Introduction

Oral anticoagulants are considered high-alert 
medications as they bear a heightened risk 
of causing significant patient harm if used 

in error.1 In fact, anticoagulants are one of the most 
frequent classes of drugs causing adverse drug events 
(ADEs) in all health care settings. For the second year 
in a row, an analysis by the Institute for Safe Medication 
Practices (ISMP) of more than 200,000 ADEs reported 
to the Food and Drug Administration (FDA) in 2012 
identified two anticoagulants, dabigatran (Pradaxa) 
and warfarin (Coumadin), as the drugs most frequently 
involved in serious or fatal ADEs.2 A third anticoagulant, 
rivaroxaban (Xarelto), ranked tenth. Hemorrhage was 
the predominant ADE. The three anticoagulants together 

accounted for 6,234 cases of serious injury, including 
789 patient deaths. Reported ADEs with dabigatran were 
more likely to result in death (18%) when compared with 
warfarin (7%) and rivaroxaban (7%). Also, hemorrhage 
associated with dabigatran occurred mostly in the elderly 
(median age 80 years), suggesting that perhaps a lower 
dose and enhanced monitoring of kidney function  
may reduce the incidence of hemorrhage in older 
residents. (At the time, the drugs apixaban [Eliquis] and 
edoxaban [Savaysa] were not included in the reports 
analyzed because they were either just released or not  
yet approved.)

In an analysis of 831 medication errors submitted 
to the Pennsylvania Patient Safety Authority (Authority) 
involving oral anticoagulants, warfarin was predominantly 
reported (81.5%; n = 677), followed by rivaroxaban 
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• More common during the documentation  
(e.g., order transcription) and monitoring phases  
of medication use

• More likely to be repeated errors
Data from North Carolina provide evidence that 

error-prevention strategies for anticoagulants must target 
residents transitioning into a long-term care facility 
and the processes associated with order transcription, 
communication, and resident monitoring.7

An analysis of government inspection reports 
uncovered at least 165 nursing facility residents who were 
hospitalized or died following errors involving warfarin 
between 2011 and 2014.8 According to the report, the 
number of incidents that go uninvestigated each year is 
estimated in the thousands. The Centers for Medicare 
& Medicaid Services said it is raising awareness of the 
problem by partnering with nursing facilities to prevent 
adverse warfarin events, and by training its inspectors to 
better detect these events during surveys. The American 
Health Care Association, which represents nursing 
facilities, meanwhile, has unveiled a quality initiative that 
is focused in part on curtailing “unintended health care 
outcomes,” including those involving medication errors.9 

ISMP has described numerous risks associated with 
the use of anticoagulants, such as duplicate or concurrent 
therapy, accidental stoppage of therapy, dosing errors 
during transition of care, and monitoring problems in the 
acute care setting.10 ISMP also has identified contributing 
factors that affect anticoagulation therapy in the long-term 
care setting.11 The following discussion of contributing 
factors involved in medication errors associated with the 
use of oral anticoagulants has been organized into selected 
key system elements.12 

Resident (or Patient) Information 
Information about the resident guides the appropriate 
selection of medications, doses, and routes of administra-
tion.13 Critical resident information must be available to 
health care practitioners before prescribing, dispensing, 
or administering medications. The types of information 
needed include the resident’s age, weight, current  
medications, diagnoses, allergies, and laboratory values 
(e.g., INR, serum creatinine [Scr]). Examples of resident 

(11.9%; n = 99), dabigatran (3.6%; n = 30), and apixaban 
(2.2%; n = 18).3 Of the reported errors, 78.7% (n = 654) 
involved adults 60 years of age and older. More than a 
third of the medication errors (34.4%; n = 286) involved 
adults 80 years of age and older, whose risk of ADE is 
increased because of declining liver and renal function, 
greater propensity for drug interactions because of 
polypharmacy, and other comorbidities.

The use of anticoagulants in long-term care has been 
estimated to be as high as 12% to 14% of all residents.4,5 
In a study of older patients treated for an ADE in U.S. 
emergency departments, anticoagulants—particularly 
warfarin—was the most frequent category of drugs 
involved (33%).6 An estimated 34,000 medication  
errors per year in long-term care facilities are related to 
warfarin alone.5

An analysis of 2010-2011 medication error data  
from North Carolina long-term care facilities, showed  
that 1 in every 20 errors involved an anticoagulant.7 
Among the errors with anticoagulants, warfarin was 
involved most often (83%), followed by enoxaparin 
(Lovenox) (13%) and heparin (3%). Most errors with 
anticoagulants were associated with the wrong dose  
(46%) and follow-up care (33%). The follow-up errors 
included a failure to order laboratory tests (e.g., 
international normalized ratio [INR]) or communicate  
lab results in a timely manner, not changing the  
dose in response to an INR, or an error when 
documenting results. Medication errors associated  
with injectable anticoagulants (e.g., enoxaparin, heparin) 
were most often associated with the wrong dose or 
administration errors (e.g., wrong route, time, rate  
of administration). It is important to note that this  
study was conducted on data before the release and 
widespread use of the newer oral anticoagulants  
(e.g., dabigatran, rivaroxaban). 

The analysis of the North Carolina data also revealed 
some important characteristics unique to errors with 
anticoagulants.7 When compared with all reported 
medication errors, anticoagulant errors were:
• More common in residents older than 75 years of age
• More likely to occur within seven days of transition 

into the long-term care facility
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information related to the use of oral anticoagulants  
include:
• Influences on resident response. The resident’s 

response to a warfarin regimen can be significantly 
altered by diet, new drug therapies (drug interactions), 
prior use of reversal agents, and changes in the 
resident’s status or condition. Therefore, it is not safe to 
assume that the resident will always receive the same 
dose of warfarin, even after he or she is stabilized  
on a dose. 

• Infrequent follow-up. There may be multiple times 
within a month that a resident has orders to measure 
an INR, which could impact the dose of warfarin. 
Nurses in a long-term care facility cannot rely solely  
on the consultant pharmacist to follow the resident’s 
INR results to make appropriate dose adjustments 
when consultant visits to the facility could be four to 
six weeks apart. 

• Misfiled or miscommunicated test results. 
Unnecessary or incorrect warfarin dose adjustments 
have been made because INR test results were 
accidentally associated with the wrong resident in 
paper or electronic health records (EHRs) or when 
verbally communicated to the prescriber or nurse. 
This could lead to significant adverse effects, including 
bleeding or thrombosis.14

Communication of Drug Information
Miscommunication among prescribers, pharmacists, 
nurses, and residents or their families is a common source 
of medication errors. In long-term care facilities, the safe 
use of anticoagulants is dependent on the coordination 
of care provided by multiple health care professionals, 
both internal and external to the facility. In particular, 
nurses must communicate with external prescribers, 
dispensing pharmacists, consultant pharmacists, and 
laboratory staff, and may often serve as the key conduit 
linking these professionals in a coordinated effort to 
promote safe anticoagulation therapy.7 Thus, a standard 
process for communicating relevant information is critical 
for residents taking anticoagulants. Examples of factors 
involving breakdowns with the communication of drug 
information related to the use of anticoagulants include:

• Complex management during transitions or 
concurrent therapy. The use of more than one 
anticoagulant and the process of transitioning from  
one anticoagulant to another can be difficult to 
manage. For example, when a resident is switched 
from warfarin to enoxaparin after surgery, simply 
transitioning back to the prior dose of warfarin 
may not be sufficient to maintain the patient’s INR 
in the therapeutic range. Multiple anticoagulants 
and transitions between anticoagulants require 
intensive monitoring and evaluation by the nurse 
and communication with the consultant pharmacist, 
dispensing pharmacist, and prescriber. 

• Drug omissions. An omission of an anticoagulant, 
especially if that omission occurs for multiple doses, 
places the resident at risk of a thromboembolic event. 
Based on the analysis of event descriptions by the 
Authority, the reasons for dose omissions involving 
anticoagulants vary, and different sources of the 
origin of the errors were identified, ranging across 
the medication-use continuum from breakdowns in 
prescribing to not administering an anticoagulant.3 The 
most common type of an error of omission resulted 
from medications not being ordered (35.9%).3

• Look-alike names. A common medication error 
occurs when two drug names that look similar are 
confused. Confirmation bias plays a role in name and 
product mix-ups.15 Errors can be induced by a person’s 
familiarity with products. Also, humans have an innate 
tendency to perceive confirming information more so 
then disconfirmation information.16 In other words, 
people are more likely to see what is familiar rather 
than what is actually there.
One report submitted to the ISMP National Medication 

Errors Reporting Program described an event in which the 
physician prescribed the antihypertensive agent Cardura 
(doxazosin) 2 mg PO QHS [2 mg by mouth, nightly at 
bedtime], but the order was misinterpreted and dispensed 
as Coumadin 2 mg HS [2 mg nightly, at bedtime].17 
The resident received Coumadin instead of Cardura 
for 20 days before the error was discovered during the 
patient’s hospitalization for uncontrolled hypertension. 
Fortunately, the resident did not experience bleeding 
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episodes from taking Coumadin for 20 days. Adding 
to the confusion was the fact that both medications are 
available in 1 mg, 2 mg, and 4 mg tablets and are generally 
administered once daily. These drug names may not seem 
alike, but when handwritten, the similarities are much 
more apparent (Figure 1). Many of the reported mix-ups 
between these drugs could have been prevented if the 
medication’s purpose was included with the original order.

One of the most commonly reported serious drug 
name mix-ups that has been reported to ISMP since 1999 
is confusing handwritten orders for the antidiabetic agent 
Avandia (rosiglitazone) for Coumadin and vice versa 
(Figure 2).18 In December 2015, FDA eliminated the Risk 
Evaluation and Mitigation Strategy for rosiglitazone-
containing products.19 Whether or not there will be an 
increase in prescribers adding Avandia to regimens for 
patients with type 2 diabetes is unknown. If the use of 
Avandia is being contemplated, the potential for drug 
name mix-ups with handwritten prescriptions should  
be considered. 
• Lapses with “hold” orders. An order to “hold” an 

anticoagulant such as warfarin can result in forgetting 
to restart that therapy when it is appropriate. This can 
lead to subtherapeutic blood levels and increase the 
risk of thrombosis. For example, a resident undergoing 
a colonoscopy may have an order to “hold warfarin” 
with no further directions. After the procedure, the 
prescriber may forget to reorder the drug. Also, if a 
resident’s INR is above the target range, the prescriber 
may write an order to “hold warfarin” while awaiting  
a follow-up INR. However, the prescriber may  
forget to call with a new order once the results have 
been reported. 

• Extra-dose errors. When residents receive extra doses 
of anticoagulants, they are placed at an increased risk 
for bleeding events. In events reported to the Authority, 
nearly 12% of the reports involved extra doses of 
anticoagulants.3 Errors occurred for various reasons, 
including not holding an order of warfarin after an 
elevated INR and doses administered when an order to 
discontinue an existing anticoagulant was missed.

• Greater-than and less-than symbols. The greater-than 
(>) and less-than (<) symbols are often used incorrectly 

or misunderstood. For example, a transcribed order 
to “hold warfarin if INR < 2.5” was actually intended 
as “INR greater than 2.5.”20 The individual who 
transcribed the order got the symbols confused. These 
symbols can be misinterpreted in other ways as well. 
Recently, we heard from someone who reported an 
error when the greater-than symbol was misread as 
the numeral 7, which allowed an order to “continue 
warfarin until INR > 2” to be interpreted initially as 
“continue warfarin until INR 72.”

New and Novel Oral Anticoagulants 
A number of new or “novel” oral anticoagulants have been 
approved by FDA since 2010. These include: dabigatran, 
rivaroxaban, apixaban, and most recently, edoxaban. 
All are indicated for the prevention of stroke and blood 
clots in patients with atrial fibrillation and in treating 
deep-vein thrombosis (DVT) and pulmonary embolism 
(PE) in select patients. One study showed that in patients 
undergoing hip replacement, thromboprophylaxis with 

Source: Institute for Safe Medication Practices.

Figure 1. Order for Cardura confused as 
Coumadin 

Source: Institute for Safe Medication Practices.

Figure 2. Order for Avandia 8 mg daily  
Misread as Coumadin 8 mg daily 
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This is especially true since only one of the newer agents, 
dabigatran, has an antidote currently available to reverse 
the anticoagulation effects of the drug.

Communication of drug information. Medication safety 
issues related to the communication of drug information 
are also associated with these newer drugs. For example, 
ISMP received two error reports related to the unusual 
dosing of rivaroxaban for the treatment of DVT and  
PE.22 The recommended dose for these indications is  
15 mg twice a day with food for the first 21 days, followed 
by 20 mg once daily with food for at least 60 days. This 
dosing regimen requires two different tablet strengths, 
two different frequencies, and two different orders, 
and is sometimes referred to as “split-dosing.” In the 
most recent case, a patient with a diagnosis of DVT was 
discharged from a teaching hospital and provided with two 
prescriptions for rivaroxaban–one for 15 mg and another 
for 20 mg. Neither the prescription directions nor the 
discharge instructions the patient received made it clear 
that the 20 mg tablets were not to be started until the  
15 mg tablets were finished. The prescriptions were filled 
and dispensed together without any clarifying instructions 
from the pharmacist. Mistakenly, the two prescriptions 
were administered concurrently (50 mg total per day).  
The mistake was only discovered 10 days later when a  
refill was requested. The patient was fortunate to not have 
any serious bleeding as a result.

Although the FDA-approved dose for DVT calls for 
two different strengths and directions, and it may be more 
convenient for prescribers and pharmacies to have both 
orders issued and dispensed at the same time, the safety 
of this practice is in question unless clear directions are 
provided and understood by the residents and caregivers. 
Prescribers should include prescription instructions for the 
20 mg tablets to begin after the 15 mg tablet prescription 
supply is exhausted (after 21 days). The statement, 
“Begin taking after [date]” should be included in the 
rivaroxaban 20 mg directions on the label and medication 
administration record (MAR). Consideration should be 
given to using the available starter pack that is designed to 
guide proper dosing for the first 30 days of treatment.

A new abbreviation that has appeared with the 
introduction of the novel anticoagulants is “NoAC.” This 

apixaban, as compared with enoxaparin, was associated 
with lower rates of venous thromboembolism, without 
increased bleeding, suggesting yet another use for these 
drugs.21 The new oral anticoagulants were designed 
to overcome the limitations of warfarin (e.g., ongoing 
laboratory monitoring, dose adjustments, numerous  
drug-drug and drug-food interactions). 

Some of the perceived benefits of the new oral 
anticoagulants are indeed their weaknesses, such as 
the lack of an approved laboratory monitoring test 
to determine appropriate dosing and effectiveness of 
the drug, that make the detection of possible bleeding 
more difficult.22 Unlike warfarin, target-specific oral 
anticoagulants cannot be monitored using INR or other 
blood tests.23

Resident (or patient) information. Although all target-
specific anticoagulants are shown to be effective for the 
indications for which they are approved, data on their 
safety in elderly patients or those with chronic illness 
are limited.23 Discontinuation of therapy or dosage 
adjustments are still needed in residents with declining 
or poor renal function. So ongoing monitoring of renal 
function (e.g., blood urea nitrogen, SCr) in elderly 
residents may be necessary to reduce the incidence of 
hemorrhage. 

Failing to monitor renal function can be harmful to 
the resident taking these medications, as described in 
the following case reported to ISMP.22 Dabigatran was 
prescribed by a cardiologist for an elderly man with 
chronic kidney disease. The dose of the medication was 
not adjusted for his renal impairment. Instead of the 
recommended adjusted dose of 75 mg BID, he received 
the standard dose of 150 mg BID. He soon complained of 
weakness, and black tarry stools, and was found to have 
a low hemoglobin and hematocrit. He was immediately 
sent to the emergency department of a local hospital and 
was admitted to the intensive care unit with a massive 
gastrointestinal bleed. He was given multiple units of fresh 
frozen plasma and packed red blood cells, and eventually 
his hemoglobin and hematocrit returned to safe levels. 

It is important for health care professionals to routinely 
assess for signs and symptoms of bleeding and other 
adverse effects so they can be identified and treated early. 
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therapy, including timely review of dose changes, 
particularly with older residents on warfarin or 
dabigatran, unstable residents, residents receiving more 
than one anticoagulant (e.g., injectable enoxaparin and 
oral warfarin), and residents who have just transitioned 
into or returned to the long-term care facility. Also, 
the American Society of Consultant Pharmacists’ 
Fleetwood Project, Phase II, suggested the development 
of a pharmaceutical care plan for patients on high-
risk drugs like warfarin that included a problem 
list, status assessment, therapies, goals of therapy, 
interventions, monitoring parameters, progress notes, 
and outcomes.26 Frequent communication and sharing 
of information with the consultant and dispensing 
pharmacist is needed to ensure medication safety in 
residents on anticoagulation therapy.

• Consultant pharmacists should work with facilities 
and medical directors to establish standardized 
dosing guidelines that are shared with all prescribers, 
nurses, and pharmacy. These guidelines should include 
directions for routine monitoring of residents as well as 
for planned and emergency reversal of anticoagulation 
therapy.

• Ensure that appropriate reversal agents (e.g., 
vitamin K) are stocked in the emergency kits of 
any facility that uses anticoagulants. Ensure that 
standing orders are available for their use in advance, 
in the event of an emergency (bleeding event). Staff 
should not have to wait for an order in an emergency. 
Finally, ensure that there are clear instructions readily 
available in the long-term care facility on how to 
use/administer these rescue agents in an emergency. 
Note: Idarucizumab (Praxbind), a reversal agent for 
dabigatran, is now available. However, it may not 
be feasible for all long-term care facilities to stock 
and administer this product as it is expensive and 
requires intravenous administration. Therefore, it is 
critical that facilities have policies and procedures in 
place to quickly transfer patients to a local emergency 
department in the event of an anticoagulant-related 
emergency.

• Determine the factors contributing to elevated 
INRs, bleeding episodes, and situations requiring 

can be interpreted as “New (or novel) Oral Anticoagulant” 
or “No Anticoagulation,” as can be seen in the following 
example:24

A patient was admitted to the coronary care unit with 
atrial fibrillation. The patient had been taking warfarin 
prior to hospitalization. A new order was written for 
amiodarone for the arrhythmia, but this drug can interact 
with warfarin and enhance its anticoagulation effect. Upon 
review of the patient’s medical record, team member saw 
a cardiology note that stated, “Patient is taking Coumadin 
and was placed on amiodarone. There is an interaction. 
Instead of adjusting the Coumadin dose, consider 
NoAC.” An entire medical team, pharmacy preceptor, and 
student, all assumed that this meant “Due to the potential 
interaction between warfarin and amiodarone, consider 
using no anticoagulation (discontinue the warfarin).” The 
cardiologist was contacted to confirm this interpretation. 
To everyone’s surprise, the physician said he was actually 
using the abbreviation “NoAC” instead of writing out the 
words “New (or novel) Oral Anticoagulant.” He meant that 
instead of warfarin, one of the direct thrombin inhibitors, 
such as dabigatran, should be considered. 

Not all oral anticoagulants can be split, crushed, or 
opened to facilitate accurate dosing or administration. 
For example, dabigatran capsules should not be opened.25 
Nurses may not be aware that the dabigatran package 
insert states, “The oral bioavailability of dabigatran 
etexilate increases by 75% when the pellets are taken 
without the capsule shell compared to the intact capsule 
formulation. Pradaxa capsules should therefore not 
be broken, chewed, or opened before administration.” 
Pharmacokinetic studies have shown that the absorption 
increases significantly if administered this way, increasing 
residents’ risk of severe bleeding. 

Risk-Reduction Strategies
To impact resident safety during anticoagulation therapy, 
pharmacists should work with long-term care facility 
staff to address the known risks associated with oral 
anticoagulation therapy and adopt recommended risk-
reduction strategies.
• Ensure a pharmacist from the dispensing pharmacy 

is actively involved in all residents’ anticoagulation 
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When taking verbal orders for these products, write 
down both the brand- and generic names of the drug 
and spell back the name rather than just reading it back 
to the prescriber or nurse. 

• The pharmacy should dispense (or release from the 
automated dispensing cabinet) warfarin in the exact 
doses needed, whenever possible. Ensure that the 
nurse who administers warfarin has clear dosing 
instructions on the MAR (or a printed sheet/label sent 
from the pharmacy) if more than one tablet is required.

• Establish a standard time for administration of 
warfarin. Administering warfarin at a standard time 
allows a thorough review of laboratory test results and 
necessary dose adjustments prior to administration.

• Educate all nurses and prescribers who might 
administer anticoagulants about conditions that 
increase the risk of an adverse event, including age 
older than 75 years, transcription of orders, changes in 
the resident’s diet or condition, new drug therapy, and 
new or returning residents, particularly during the first 
week. Target these residents for increased monitoring 
including easy bruising and bleeding gums.

• Consultant pharmacists should work with facilities 
to provide nursing staff with initial and ongoing 
education as well as tools to support effective 
communication of relevant, up-to-date patient 
condition information (e.g., laboratory values, status 
changes, addition of new medications that interact with 
anticoagulants) to prescribers and pharmacists.27,28

• Facilities in conjunction with consultant pharmacists 
should monitor, collect, and analyze data on 
defined ADE triggers such as INR greater than 6, 
administration of reversal agents such as vitamin K and 
protamine, sudden decline in renal function, bleeding, 
or hypercoagulability to monitor residents and identify 
the potential for actual onset of ADEs.29,30 This would 
allow facilities to calculate rates of harmful ADEs, for 
example, the rate of patients prescribed warfarin with 
an INR greater than 6 compared with the total number 
of patients prescribed warfarin.

• Consultant pharmacists should conduct a drug use 
evaluation for oral anticoagulants and discuss the 
results at quarterly meetings. 

reversal of anticoagulation. Engage prescribers, nurses, 
pharmacists, and dietary services as appropriate to 
adjust medication dosing and dietary habits.

• Establish a routine process to ensure timely 
communication of lab results. Nursing staff should 
directly contact the prescriber and/or pharmacist 
anytime the INR is outside the target range, or when 
renal function tests, platelet counts, and hemoglobin/
hematocrit results are outside established limits. Ensure 
that the pharmacist at the dispensing pharmacy also 
receives and reviews applicable test results. 

• Implement an anticoagulation log or flow sheet to 
track the dose and INR for residents on warfarin, so 
trends can be easily viewed.

• Prior to administration of warfarin, consider having 
nurses verify that the most recent INR is within the 
target range, and document the INR on the MAR or 
anticoagulation log. If the INR is not in the target 
range, notify the prescriber and/or pharmacist.

• Check when the next INR is ordered for a resident 
who is started on an antibiotic, which can elevate the 
INR. Prescribers should be informed if an INR is not 
scheduled within a few days of starting the antibiotic.

• Oral anticoagulants are sometimes involved in 
complex drug regimens, with risks of drug interactions 
or duplications. A pharmacist’s review of each 
medication order prior to dispensing or removal 
from stock in the facility could help with verifying the 
drug and dose against therapeutic indication. 

• For anticoagulants, the prescriber should include 
specific instructions indicating when to hold and 
resume the medication. The specific instructions should 
be clearly visible on the pharmacy profile and the MAR. 
Relevant laboratory tests should be continued during 
the “hold” period, and the prescriber contacted if the 
laboratory test results return to within the target range.

• Ensure an indication is identified on the order to 
prevent mix-ups with look-alike drug names. If an 
indication is not listed with the drug order, contact the 
prescriber to obtain that information.

• For known pairs of look-alike drug names (e.g., 
Coumadin-Avandia), ensure that all medication labels 
list both the brand- and generic names of the product. 
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• If the commercially available starter pack is not used 
at initiation of rivaroxaban treatment, have prescribers 
communicate separate orders with clear and different 
start dates for rivaroxaban 15 mg and 20 mg used for 
DVT and PE. Consider asking pharmacy to dispense 
each order separately at a time that corresponds to 
the start date of that order, rather than both orders at 
the same time. Ensure that the dispensing pharmacy 
includes the statement “Begin taking after [date]” in the 
rivaroxaban 20 mg directions on both the medication 
label and in the MAR. 

• Ensure that all dabigatran labels and MAR instructions 
include a statement to “Do NOT break, chew, or open 
capsules.” Include dabigatran on the facility’s “Do Not 
Crush” medication list. The MAR listing for dabigatran 
should state “Do NOT break, chew, or open capsules.” 

Conclusion
Given the high use of anticoagulants in the long-term 
care setting, the frequency of dose adjustments, the 
complexities of monitoring the resident’s response to 
therapy, and the risk of serious harm caused by medication 
errors, it is clear why ISMP considers anticoagulants 
“high-alert” medications (drugs that bear a heightened 
risk of causing significant resident harm when used in 
error). While the approval of new oral anticoagulants has 
provided more therapeutic options, the target-specific 
agents have varied indications and mechanisms of action, 
and this complexity introduces more opportunities for 
errors. The errors noted in this article reflect errors that 
can happen during any stage of therapy, from prescribing 
through administration. Extra precautions and risk-
reduction strategies provided in this analysis may help 
hospitals minimize the occurrence of oral-anticoagulant-
related adverse events.

• Many long-term care facilities are in the process 
of selecting an EHR vendor. An EHR’s ability to 
incorporate real-time prescribing information, 
laboratory results, and overall data analysis can reduce 
the likelihood of medication errors. The ability to 
connect to the pharmacy, laboratory, and prescribers in 
real time should be considered an important capability 
when selecting a vendor.

Reducing the Risks of Errors With New 
Anticoagulants
To reduce the risk of medication errors involving the new 
oral anticoagulants in your facility, consider the following 
recommendations:
• Add all the currently available new oral anticoagulants 

to your high-alert medication list. Ensure that you 
define appropriate high-leverage strategies at each step 
of the medication-use process as part of your high-alert 
medication program. 

• Educate prescribers and staff on the appropriate use, 
dosing, and risks of the new oral anticoagulants. 
Consultant pharmacists should provide the education 
and ensure that newsletters and other materials 
distributed to prescribers inform them on the proper 
use of the new oral anticoagulants and any high-alert 
or dispensing pharmacy strategies that have been 
implemented. Ask pharmacy staff to provide package 
inserts to put in the chart the first time one of these 
newer oral anticoagulants is dispensed to your facility, 
and to include a “high-alert” warning label on the 
medication container, and a similar warning statement 
on MAR. Ensure that all education includes the unique 
“split-dosing” requirements for rivaroxaban for DVT 
and PE. 

• Establish a protocol for the regular monitoring of 
renal function of all residents receiving a new oral 
anticoagulant. Ensure staff are aware of the actions 
the protocol indicates if a resident’s renal function 
changes, and what to do when a resident on a new 
oral anticoagulant experiences signs and symptoms of 
bleeding.
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