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Abstract
Direct oral anticoagulants (DOACs), a newer class of oral anticoagulants, have been promoted as a safer and more
effective option than warfarin. A query of the Pennsylvania Patient Safety Reporting System (PA-PSRS) database for
events involving DOACs that occurred from January 2011 through August 2017 revealed 1,811 reported events,
including 265 that resulted in patient harm. The data from these reports were categorized into two groups: harmful
events (i.e., adverse drug events) (14.6%, n = 265) and medication errors without harm (85.4%, n = 1,546).
Hemorrhage was the most frequently reported adverse event (70.2%, n = 186 of 265). Almost 40% (38.5%, n = 102
of 265) of harmful events occurred to patients who were 80 years or older. Duplicate therapy (33.3%, n = 515 of
1,546) was the most frequently reported type of error without harm. Employing standard protocols to guide therapy,
reviewing baseline patient information, including patient weight (in metric units) and laboratory test results such as
renal and liver function, and considering the therapeutic indication can aid selection of an appropriate anticoagulant
medication for patients.

Introduction
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About 2.6 million people have atrial fibrillation in the United States, and that number is expected to rise to 12 million
by the year 2050.1 Anticoagulants are routinely used in these patients to help prevent and treat thromboemboli
related to this arrhythmia.2-5 Direct oral anticoagulants (DOACs)—including apixaban (Eliquis®), dabigatran
(Pradaxa®), edoxaban (Savaysa™), and rivaroxaban (Xarelto®)—have grown to a combined 42% share of the U.S.
oral anticoagulation market since the release of dabigatran in late 2010. In 2015, rivaroxaban was the most widely
prescribed DOAC, accounting for 29% of all ambulatory anticoagulant orders.1
Additionally, apixaban, dabigatran, and rivaroxaban have gained approval for postoperative deep vein thrombosis
(DVT) prophylaxis for knee and hip replacements, indications for which warfarin (Coumadin®) had previously been
the primary medication of choice.6 Before the development of the first DOAC, dabigatran, warfarin had been the
primary oral anticoagulant and heparin was the most used injectable anticoagulant.
Warfarin pharmacokinetics make achieving desired effects complicated because it has a highly variable rate of
elimination, slow onset of action, and a long half-life. Warfarin works as a vitamin K antagonist, interacting within
many different points along the coagulation pathway, specifically affecting factors II, VII, IX, and X. These issues with
warfarin increase the difficulty of ensuring the patient has a safe and therapeutic dose. Even at therapeutic doses, all
anticoagulants have the risk of causing a spontaneous hemorrhage, and even mild trauma can lead to severe
complications from a resulting hemorrhage.
Effective and safe use of warfarin also requires detailed patient assessment, regular monitoring, and the potential for
frequent, patient-specific dose adjustments to minimize the high risk of hemorrhage. It has been estimated that a
patient on warfarin has a 15% to 20% annual risk of developing a hemorrhage and a 1% to 3% chance of having a
severe hemorrhage.7 Additionally, warfarin has a large number of drug-drug interactions along with varied efficacy
related to the patient's dietary intake of foods rich in vitamin K. One study shows that even adherent patients whose
warfarin dosage is stable are within their therapeutic range only about 55% of the time.8
It is not surprising that a new class of oral medications was seen as a leap forward for anticoagulant therapy. DOACs
have a fixed, indication-based dosing; short half-life; and quick onset of action. Additionally, as the drug-class name
implies, they work "directly" on a single pathway, inhibiting either factor Xa (apixaban, betrixaban [Bevyxxa®],
edoxaban, rivaroxaban) or thrombin (dabigatran). Although enoxaparin (Lovenox®) and fondaparinux (Arixtra®) also
selectively inhibit factor Xa, they are available only in injectable formulations, which is not preferred for long-term
outpatient treatment.
Data from both the U.S. Food and Drug Administration (FDA) and Centers for Disease Control and Prevention (CDC)
shows that oral anticoagulants continue to be one of the leading causes of hemorrhages and account for about
17.6% of all emergency department (ED) visits.9,10
Pennsylvania Patient Safety Authority analysts reviewed errors associated with the use of DOACs distinct from
warfarin. Analysts sought to characterize the types of events that occurred with these medications, identify
contributing factors, and describe system-based risk reduction strategies.

Methods
Analysts queried the Pennsylvania Patient Safety Reporting System (PA-PSRS) database for events related
specifically to DOACs that occurred from January 2011 through August 2017. Portions of each DOAC's proprietary
and nonproprietary name, to account for possible misspellings, were used to search applicable drug name and event
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description fields. The query resulted in 2,610 reports. Of these, 799 reports were excluded for lack of relevance,
most frequently because the anticoagulant mentioned within the report did not contribute to the event (e.g., a DOAC
was prescribed after an event occurred). The final detailed analysis yielded 1,811 event reports.
Analysts categorized the events using a number of criteria, including whether or not the event resulted in patient
harm. Questions used by analysts to categorize events included:
• Did the patient require medical intervention or was medical treatment sought or required?
◦ Did the event result in harm to the patient?
◾ What type of harm occurred to the patient?
◦ Did the report specify that the patient had a hemorrhage?
◾ In what area of the body did the hemorrhage occur?
• Was the adverse event due to a medication error?
• Was an antidote or blood product given to mitigate the adverse effect of a DOAC?
• Was the DOAC treatment regimen changed (e.g., to a different anticoagulant)?
• Did the use of a DOAC result in procedure cancellations or complications?
• Did a patient require a transfer to a higher level of care or an extended hospitalization?
Reports that were determined to involve harm were labeled as adverse drug events (ADEs) and required the report to
specifically mention that a patient experienced an untoward effect from a DOAC (e.g., hemorrhage). ADEs can
include events that are considered preventable (i.e., medication errors) or unpreventable (i.e., adverse drug
reactions). DOAC errors without harm, for this portion of the analysis, consist of preventable events that could have
or did result in an error but did not cause harm to the patient.
Events were considered to involve "improper bridging" when a DOAC was intentionally used concomitantly with
warfarin until the therapeutic international normalized ratio (INR) goal was reached. These reports are excluded from
the event type therapeutic duplication because the report details were specific enough for analysts to determine that
the duplication was intentionally chosen as a bridging treatment.
Reports were also analyzed based on the patient age, medication name, event type, event description, and nodes of
the medication use process as provided by the reporting facility. Analysts completed the medication-name field in
reports in which a medication-name data field was left blank or incomplete but the name was provided in the event
description.

Results
Of the 1,811 reports, 14.6% (n = 265) were considered ADEs and 85.4% (n = 1,546) were medication errors without
harm. Three DOACs were identified in the submitted reports (Table). There were no reports involving edoxaban or
betrixaban. As use of DOACs in clinical practice has increased, so too has the number of reports involving these
agents submitted to the Authority (Figure 1).
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Table. Direct Oral Anticoagulants Involved in Reported Events (N = 1,811)
1)
Drug

No. (%)

Rivaroxaban

922 (50.9)

Apixaban

544 (30.0)

Dabigatran

345 (19.1)

Note: Data reported through the Pennsylvania Patient Safety Reporting System, January 2011 through August 2017.

Adverse Drug Events
The average age of a patient who experienced harm was 74.5 years. Breakdown by decade of life shows an increase
in the number of adverse events over each decade of life until the over-90 group (Figure 2). Analysis of adverse
events by gender shows that 135 of 265 events (50.9%) involved females compared with 130 (49.1%) males.
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Analysts identified that 14.6% (n = 265 of 1,811) of the events described some type of patient harm. This included 2
reports of patient death, 10 reports of embolic stroke, 5 reports of hemorrhagic stroke, and 1 case of StevensJohnson syndrome. The two deaths reported were due to hemorrhages—one gastrointestinal (GI) and the other
pulmonary. Both reports resulting in a death also stated that the patients had received a non-DOAC anticoagulant
before switching to rivaroxaban. The reported data was insufficient to determine whether improper selection or
management of anticoagulation medications contributed to the deaths. Following are the two reports of patient
death:*
The patient had an RRT [rapid response team] [call]. [Two days later] a mid-line was placed and the patient was noted to have postprocedure bleeding. The patient received 2 units of packed red blood cells. The patient was receiving enoxaparin [for five days]
[followed by] rivaroxaban on [the day of the mid-line insertion]. The patient coded and was found to have a massive GI bleed. The
patient, despite reversal of [the anticoagulants] and having his intravascular volume repleted, expired the next night.
Patient was taken off Coumadin [warfarin] and placed on Xarelto [rivaroxaban]. The patient developed a hematoma secondary to
Xarelto most likely, and this showed up on CT [computerized tomography] scan of the chest and CT scan of the thorax—large left
retroperitoneal bleed. Shortly after he was transferred to ICU [intensive care unit], he went into respiratory failure. Shortly after, the
patient expired.

The most common type of outcome reported was hemorrhage, at 84.2% (n = 223 of 265). The remaining types were
allergic reaction 4.5% (n = 12), embolism 3.8% (n = 10), abnormal lab value 3.4% (n = 9), gastritis 1.9% (n = 5), and
other 2.3% (n = 6). Rivaroxaban was associated with the largest percentage of ADEs (44.9%, n = 119), followed by
apixaban (37.0%, n = 98) and dabigatran (18.1%, n = 48).
Analysts found that 88.3% (n = 234 of 265) of reports noted that patients required medical treatment when an
adverse event occurred. One-third (33.8%, n = 234) of the events requiring medical treatment resulted in
administration of an antidote or blood transfusion to treat the hemorrhage.
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Prescribers in 31.7% (n = 84 of 265) of ADEs discontinued the suspect drug and initiated a new treatment plan. The
patient's DOAC dose was either held or reduced in 16.2% (n = 43) of adverse events. Analysts were unable to
determine the status of the medication order in 46.8% (n = 124) of the adverse event reports.
_______
* The details of the PA-PSRS event narratives in this article have been modified to preserve confidentiality.

Anatomic Site of Hemorrhage
More than three-quarters of the reports involving hemorrhage (83.4%, n = 186 of 223) identified the site where
bleeding occurred. GI tract was the most common hemorrhage location (48.9%, n = 91 of 186). Upper GI tract
(31.2%, n = 58) was more commonly reported than lower GI tract (17.7%, n = 33). Other anatomic hemorrhage sites
included urinary (12.4%, n = 23), surgical (10.8%, n = 20), cerebral (8.6%, n = 16), nasal (5.9%, n = 11), multiple sites
(2.7%, n = 5), and other (10.8%, n = 20). Additionally, 11 reports noted a required transfer of the patient to a higher
level of care within the hospital or to a different facility. Following is an example of event resulting in a hemorrhage,
reported through PA-PSRS:
A 63 y/o female patient was admitted pre-op on Plavix® [clopidogrel] and Coumadin. After the patient's right hip arthroplasty, the patient
was prescribed CeleBREX® [celecoxib], Xarelto, Coumadin, and Plavix. The patient took the medications [for four days]. GI [team] was
consulted on [the second post-operative day] due to anemia and hematemesis. GI [team] said that her anemia was likely multifactorial
and possibly due to taking multiple anticoagulants together.

Preventable Adverse Drug Events
Preventable errors were identified in 21.5% of the event reports involving harm (n = 57 of 265) (Figure 3). Analysts
categorized these events into six types of errors: therapeutic duplication, wrong dose, improper bridging, restarted
anticoagulation treatment too soon, drug-drug interaction, and wrong duration of therapy. Therapeutic duplication
(54.4%, n = 31 of 57) and wrong dose (24.6%, n = 14) were the most common types of errors. Following are
examples of preventable adverse drug events reported through PA-PSRS:
A 78-year-old patient had hip surgery in the fall and has not been as mobile since. She has recently started ambulating. She presented
to the ED [emergency department] with left lower extremity swelling and pain. She was diagnosed with a DVT. The ED physician wrote
for Lovenox [enoxaparin] 130 mg subcutaneously and decided to admit the patient to the hospital. The inpatient physician came to see
the patient and prescribed Xarelto 15 mg 2 hours after the Lovenox was administered. The patient had a significant gastrointestinal
bleed 24 hours after the duplicate therapy was administered. The patient went into shock and was transferred to the ICU. The patient
was given factor IX, fresh frozen plasma, and packed red blood cells.
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Patients who were improperly bridged accounted for 8.8% (n = 5 of 57) of the reports involving preventable errors.
These five patients had an average age of 86.8 years, with one requiring a transfer to the ICU. Following are
examples of inappropriate bridging events reported through PA-PSRS:
87 y/o male patient received warfarin. Dabigatran was started as a "bridge to Coumadin therapy." Patient transferred to ICU. Patient
developed bilateral nasal bleeding. Received vitamin K, fresh frozen plasma, and packed RBCs. The aPTT [activated partial
thromboplastin time] result was elevated.
92 y/o female patient admitted with hydropneumothorax. Had been taking apixaban 2.5 mg bid [twice a day] at home, and this was
resumed [on the fourth day of the admission]. [Four days later] she was also started on warfarin 5 mg with plan to continue apixaban x 3
doses as bridge. [The next day the patient] was noted to have hematuria, INR = 1.6. Apixaban was discontinued and warfarin was
continued. INR [the next day] was 1.7 with no additional bleeding documented.
89 y/o female patient was discharged in October after admission for atrial fibrillation. She had been on a cardiac heparin protocol
during admission and PTT [partial thromboplastin time] was 45 in the morning prior to discharge. She was [started on] warfarin [a day]
prior to discharge. No INR was drawn. Discharge instruction for this admission listed warfarin 4 mg daily. Patient was given Pradaxa
[dabigatran] 150 mg prior to discharge with samples of Pradaxa to take home. The Pradaxa was not listed on the discharge instructions.
Patient was admitted again to critical care for lower GI bleeding. Admissions paperwork noted patient being bridged with Pradaxa. INR
on admission was 2.27 and vitamin k 2 mg was given IV. Hemoglobin was 11.0 prior to discharge and was 9.3 when readmitted.

DOAC Errors without Harm
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DOAC errors without harm were categorized into nine specific types of events. The three most common types of
events accounted for 66.6% (n = 1,030 of 1,546) of all errors without harm (Figure 4). These three categories were
therapeutic duplication, dose omission, and wrong dose. As Figure 5 shows, the medications most commonly
involved in DOAC duplicate therapy events without harm were heparin (56.1%, n = 289 of 515); enoxaparin (29.9%, n
= 154), and warfarin (8.0%, n = 41). Of the 289 instances when heparin was given, 101 reports were identified as
heparin infusions. Following are examples of errors without harm reported through PA-PSRS:
53 y/o male patient in OR [operating room] for hip replacement, on Eliquis [apixaban] at home - this was entered to continue home
therapy here. Then the orthopedic resident entered an order for rivaroxaban. One problem - physician did not recognize duplicate drugs,
two - computer does not screen for duplicates when item is entered as non-formulary.
Pharmacist reported 67 y/o female post-TEE [transesophageal echocardiography] orders written to discontinue Coumadin & start
Eliquis when INR less than 2. Coumadin regimen not removed from profile. Error noted two days later when order for Coumadin
received. Pharmacist called MD to clarify med orders. New orders to discontinue Coumadin & start Eliquis.
93 y/o male had orders written for digoxin and Xarelto, doses missed, never entered into medication administration system. IV ordered
was entered into system but was not started. Med errors found upon review of chart orders.
According to medication reconciliation history, it was documented that patient was taking rivaroxaban 20 mg bid for DVT. For patient
with good renal function, it is dosed 15 mg bid for 21 days and then 20 mg daily. Pharmacist verified the dose and patient received 20
mg on [two consecutive days]. Patient told us during rounds that he was taking rivaroxaban starter pack (15 mg bid for 21days and 20
mg daily). Pharmacist should have identified the medication reconciliation error. Patient was not harmed.
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Procedure Cancelations and Complications
Outpatient procedure cancelations and complications due to patients either holding or not holding their DOAC were
noted in 7.6% (n = 137 of 1,811) of reports. In 88.3% (n = 121 of 137) of those reports, the procedure was canceled
when the DOAC had not been held. These events were caught by facility staff when conducting medication reviews
during a pre-operative assessment.
Reports show that patient harm occurred in 16 events. Stroke or stroke-like symptoms were noted in 75.0% (n = 12 of
16) of the reports when the medication was held prior to the procedure. Two reports indicated stroke-like symptoms
were identified prior to the patients' procedures. The remaining 10 patients were identified with stroke-like symptoms
or with having an embolic event after their procedure. Clinician documentation of the error reports suggested that
holding the patient's anticoagulant medication contributed to development of a postoperative embolic stroke or a
DVT/PE (pulmonary embolism). One-quarter (25%, n = 4) of events resulted in patients developing a postoperative
hemorrhage from not holding their anticoagulant medication. Following are examples of procedure cancellations or
complications reported through PA-PSRS:
70 y/o female on postoperative day 2 was identified to have a possible CVA [cerebrovascular accident] due to impaired speech,
expressive aphasia, and facial droop. Patient was transferred to [a different facility]. The patient had a CT scan, which revealed a double
clot. IR [interventional radiology] initiated the procedure for mechanical thrombectomy. The patient spontaneously opened one
occlusion. Physician regarded the event most likely cardioembolic, secondary to being off her Eliquis for her atrial fibrillation for the
procedure. Pt made a full recovery.
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81 y/o male 2 day post nephrolithotomy procedure unable to resume Xarelto because of bleeding, developed slurred speech and leftsided weakness. CT of the brain showed stroke and patient was transferred to tertiary care facility.
Patient underwent an UGI [upper gastrointestinal endoscopy] and colonoscopy for a history of abdominal pain, diarrhea, and weight
loss. She was on Pradaxa for atrial fibrillation, which was stopped prior to the procedure. In the recovery area, she suddenly developed
aphasia and confusion. A CT showed a stroke. She was admitted to the hospital.

Discussion
Therapeutic duplication was involved in more than half of preventable DOAC events associated with patient harm.
Using two antithrombotic medications at the same time can increase the risk of patient harm even after administration
of only a few doses. Heparin was involved in more than half of all therapeutic duplications. The high number of DOAC
and heparin events could be influenced by limited understanding from prescribers and other healthcare professionals
on how to prescribe, monitor, administer, and convert to or from these newer anticoagulants. Decision support
systems should be designed properly to catch therapeutic duplication errors.
DOAC usage has increased every year since their release.1 One reason is the benefit of not requiring INR-based
dosing. Another is that DOACs have fewer drug-food and drug-drug interactions than warfarin.6,11,12 However,
clinicians prescribing DOACs must still see the patient regularly. Instead of reviewing the INR results for warfarin
dose titration changes to keep a patient safely anticoagulated, as is done with warfarin therapy, clinicians need to
conduct a clinical review and ensure laboratory monitoring is up to date to ensure liver and kidney functions have not
changed. Especially within the geriatric population, these steps are vital to ensure the DOAC is still the appropriate
anticoagulant and the dose does not require adjustment for a patient's change in status.
The patient's age appeared to be a predominant risk factor within these reports. As patients age, they become more
susceptible to harm when medication errors occur. Unfortunately, there is not strong clinical data to guide DOAC
dosing in patients older than 75 years of age. Most of the pivotal DOAC clinical trials excluded patients who were
older than 74 years.13 Reports submitted to the Authority showed that 38.6% of patient harm occurred in patients 80
years of age or older.
CDC estimates that the U.S. population has about a 2% chance of developing atrial fibrillation before the age of 65,
and this risk increases to about 9% after age 65.9,14 Additionally, the risk of thrombosis (DVT or PE) for someone
under 45 is 1:10,000, which gradually increases with each decade of life to about 6:1,000 by the age of 80.7,15
Currently, apixaban is the only DOAC with specific dosing recommendations for the geriatric population.2
Because DOACs are used to treat diseases that impact adult and elderly patients, prescribers should be cognizant of
the patient's age along with any additional comorbidities that can increase the risk of a hemorrhage. Patients 80 or
older have the highest risk of a major hemorrhage within the first 90 days of starting a DOAC, so it is highly
recommended that additional clinical reviews and laboratory monitoring is completed during the first 90 days of
therapy.12,16 All the trials used for DOAC approvals excluded patients with a creatinine clearance (CrCl) less than 25
–30 mL/min for VTE studies or a CrCl less than 30 mL/min for nonvalvular atrial fibrillation (NVAF) studies.16
Use of dabigatran, especially, can be challenging because its renal dosing was never studied and, as a prodrug, it
requires proper liver function for conversion to its active metabolite and proper renal function for elimination.
Apixaban and edoxaban have been shown to be safer for the elderly population, but if kidney function is enhanced
(CrCl greater than 95 mL/min) there is a risk of decreased edoxaban efficacy.17 It is important that an evaluation of
the patient's liver and renal function be conducted before and during treatment to assess which DOAC is best for a
patient.
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Limitations
In-depth analysis by the Authority of events involving DOACs is limited by the information reported by facilities
through PA-PSRS, including the event descriptions. As with all reporting systems, the type and number of reports
collected depend on the degree to which facility reporting is accurate and complete. The reporting cultures and
patterns in each facility, and their interpretations of what occurrences are reportable, can lead to reporting variations.
Although the narrative fields of the reports help analysts discern what happened during the event, they often do not
contain details describing how the event deviated from the standard operation or which factors contributed to the
event.
The changing availability of the various DOACs over time limits the ability to make direct comparisons between
DOACs or to determine whether one DOAC appears be safer than another. For example, there were no reports
involving edoxaban or betrixaban, presumably because of their later approval and more limited market share.

Risk Reduction Strategies
Organizations and healthcare facilities can strive to identify system-based causes of errors involving oral
anticoagulant agents and implement risk reduction strategies to prevent harm to patients. Providing education is
commonly recommended to prevent errors, but this strategy, while important, is less reliable because it is heavily
influenced by individual performance. System-based improvements such as constraints and standardization are more
effective and produce results with less variability.18,19 Consider the strategies described below, which are based on a
review of current literature, events submitted to the Authority, and observations from the Institute for Safe Medication
Practices (ISMP).

Clinical Patient Information
• When an oral anticoagulant is indicated, before initiating therapy, collect and make readily available baseline
patient information including patient weight (in metric units) and laboratory test results such as renal and liver
function.2,6,12,19-23
• When a patient is admitted on oral anticoagulation medications, including DOACs, include the indication and
how long the patient has been on the medication(s) in the medication reconciliation note.24

Drug Information
• Employ and optimize clinical decision support and approved, standardized order sets in computerized order
entry and pharmacy information systems to help providers make the best treatment selection. Avert dosing
errors, treatment duplication, and laboratory value interactions by firing alerts to users.18,19
• Functional drug alerts, such as hard stops, that prevent a provider from ordering two anticoagulants at a time
without giving a reason may prevent duplication of therapy.19,25
• Ensure anticoagulation clinical decision support and protocols, including oral anticoagulant reversal protocols,
are up to date. Consider proactively developing protocols even if the product is not on the
organization's formulary, in anticipation of a patient being admitted on a DOAC or a patient being admitted due
to an adverse event with a nonformulary medication.19
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• Oral anticoagulants are sometimes involved in complex drug regimens, with risks for drug interactions or
duplications. A pharmacist's review of each medication order prior to dispensing could help with verifying the
drug and dose against the therapeutic indication.19,23,26

Communication of Drug Orders and Other Drug Information
• Establish a process for changing anticoagulants with particular focus on preventing additional and missed
doses. Having only one active order with clear annotation of when one medication should be stopped and the
other is to be started in both computer systems and medication administration records (MARs) may help
minimize errors.19,24,27
• Establish a standard process for bridging anticoagulants during the perioperative period. Use protocols to
guide therapy and reduce the risk of the improper selection of agents when initiating or changing anticoagulant
therapy, including transitions from injectable products to a DOAC.28-30 Design protocols to protect against
unnecessary bridging when starting a DOAC.
• Establish standard protocols for rapid or emergency reversal of anticoagulation and when to restart
anticoagulant therapy.9,19

Staff Competency and Education
• Annual competency assessments for clinicians who prescribe, dispense, or administer oral anticoagulants
help to ensure clinicians understand different oral anticoagulant medications, differences in dosing regimens,
and their indications.19,23
• When a new anticoagulant is added to the organization's formulary, notify staff using tools such as newsletters
and in-services. Studies show that even with continuous offerings for educational programs on therapeutic
agents, healthcare professionals find it difficult to keep completely up to date through independent effort.
Therefore, providing relevant and reliable information at the time that it is needed for patient care may be
helpful.19,31

Patient Education
• Patient counseling and education provides an opportunity to empower patients to recognize, intercept, and
prevent errors. At the onset of therapy and prior to discharge, provide education to patients who are on
anticoagulants. Remind patients that the risks of anticoagulants include hemorrhaging but that there are also
risks of clotting from their underlying condition due to inadequate anticoagulation when doses are missed.19,32

Quality Processes and Risk Management
• Define patient symptoms and condition changes, such as sudden decline in renal function, hemorrhaging, or
hypercoagulability, that correlate to an ADE. Using decision support to monitor these triggers can help identify
the potential or actual onset of new ADEs.19,33
• When errors happen, investigate and share results with other clinicians to raise awareness about issues
surrounding oral anticoagulants.19,27
• Sharing success stories as well as potential, near-miss, and harmful event reports may help facilities identify
possible errors and areas for improvement.19,27
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Conclusion
For every seven DOAC medication errors, you can expect one to result in patient harm. While safer than warfarin,
DOACs should not be thought of as risk-free anticoagulants.34 Similar to published data for warfarin, analysts found
hemorrhages were the most common adverse event involving DOACs noted in reports submitted to the Authority.
Also, the patient's age appeared to be a predominant risk factor: reports submitted to the Authority showed that
38.6% of patient harm occurred in patients 80 years of age or older. Finally, additional effort is needed to address
therapeutic duplication errors, because this was the most commonly reported event category regardless of whether
harm occurred.
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