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Anticoagulant Errors: A Sentinel Event

The use of anticoagulants has been a popular medication for treatment and prophylaxis in 

recent years.  However, recent media attention associated with medication errors involving 

anticoagulants have also surfaced in the general public.  Medication errors are unfortunately a 

major part of healthcare, and anticoagulants pose a serious danger to patients when administered 

incorrectly.  A significant side effect of anticoagulants is excessive bleeding, in which death can 

occur if not reversed quickly (Lewis, Heitkemper, Dirksen, O’Brien, & Bucher, 2007).  One 

famous headline concerning anticoagulant error was Dennis Quaid’s twin babies receiving 1,000 

times the prescribed dose of heparin after both being admitted for a routine staph infection 

("Heparin Error Highlights," 2008).  Another story involved a heparin overdose to fourteen 

babies in a Texas hospital due to medication error (Binder, 2008).  There are a variety of factors 

that contribute to anticoagulation errors, and a change in hospital policy may be needed.  

Initiating a root-cause analysis of this error, as well as creating and initiating policy change using 

Lewin’s Change Theory, will help contribute the prevention of future errors associated with 

anticoagulant administration in the hospital setting.

Sentinel Event Explained

 A Sentinel event is an unexpected occurrence involving death or serious physical or 

psychological injury, which signal an immediate need for investigation and response (The Joint 

Commission, 2008).  From 2001 to 2006, the United States Pharmacopeia MEDMARX database 

noted 53,316 medication errors relating to anticoagulants (The Joint Commission, 2008).  From 

1997-2007, there have been thirty-four reported Sentinel events relating to anticoagulants, with 

overwhelming majority involving heparin error resulting in death in a hospital setting (The Joint 
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Commission, 2008).  Some other medications involved are oral doses of warfarin and 

enoxaparin, but therapeutic ranges take weeks for these drugs to take affect, making adverse drug 

reactions much less likely (Oake et al., 2008).  A systematic review and meta-analysis study of 

oral anticoagulants showed that most patients spend more time below the therapeutic ranges 

rather than above them (Oake et al., 2008).  Errors still happen however, in which poor 

communication between providers and inadequate follow up led to a warfarin-related death of a 

forty-eight year old man (Susman, 2011).  Fortunately, there have been established evidence-

based guidelines showing effective self-management of patient’s own anticoagulation 

medications (Fitzmaurice et al., 2005). Literatures concerning standard guidelines for heparin, 

however, are non-existent in databases. 

Objective

 The core objective is to recognize a need for change in the way current practice handles 

heparin medication.  Since this medication has a very immediate onset when administered 

intramuscularly and intravenously, special policies need to be created in the hospital to ensure 

the safety of the patient population.  Discovering and analyzing the specific causes of error will 

be vital before policies can be written and implemented in the hospital setting. 

Root Cause Analysis

 In order to create change, an analysis of possible causes will need to be identified. An 

effective strategy in root cause analysis is creating a Fishbone Diagram.  Initially invented by 

Kaoru Ishikawa for quality management purposes, it has been used widely for investigating 

many problems (Clary & Wandersee, 2010).  Each of the fish’s ribs represents a cause that 

ANTICOAGULANT ERRORS: A SENTINEL EVENT 4



contributes to the final effect, in this case, a heparin overdose. Please refer to the last page for the 

fishbone diagram illustration. 

Human Factor

 A major part of medication errors may be attributed to human factors.  Reducing human 

error can be a challenge, and often a daunting task.  Recognizing the factors that contribute to 

human error when it involves anticoagulant administration is of utmost importance. 

 Nurses are at the front lines of medication administration error, because it is the nurses 

that actually administer the medications.  Nurses are often in high-pressure environments, in 

which being “fast” is considered efficient (Peterson, Ham, & Vanderveen, 2008).  Nurses are 

constantly bombarded with distractions from patients, families, physicians, radiological techs, 

phone calls, and meetings during a medication pass (Petrova, Baldacchino, & Camilleri, 2010).  

These distractions, as well as fatigue from work overload, are a major cause of medication errors 

(Petrova et al., 2010).  Fatigue and stress could also contribute to nurses failing to double check 

medications they are administering (Petrova et al., 2010).  Calculation errors may occur when 

trying to convert the necessary physician order of heparin from units/kg/hr to units/hr (Peterson 

et al., 2008).  

 Illegible physician handwriting may contribute to medication errors, which can 

potentially be dangerous for the patient if not double-checked (Petrova et al., 2010).  Poor 

communication between staff members may lead to misinterpretation of orders (Kiekkas, Karga, 

Lemonidou, Aretha, & Karanikolas, 2011).  This was the key factor in which miscommunication 
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between providers led the forty-eight year old mentioned above to experience a pulmonary 

embolism and die because of his prescription for warfarin was not filled (Susman, 2011). 

 Many types of medications surround pharmacists and pharmacist techs. A pharmacist tech 

may misread an order and confuse medications from poor handwritten orders (Peterson et al., 

2008). Since Pharmacists often mix solutions involving heparin, a wrong concentration will 

cause an error when administered (Peterson et al., 2008).  

Materials involved

 Heparin vials usually look very similar and have the same colored labels even if they are 

different doses (Peterson et al., 2008).  In fact, the primary cause of the Quaid twins overdose 

was the mistaken doses on the similarly colored vials ("Heparin Error Highlights," 2008).  

Heparin labels made by the same manufacturer are very small and can look very similar, with the 

only difference being the dose (Peterson et al., 2008).  Heparin may even be mixed up with 

another drug, Phenytoin, because of similar containers with same color labels (Cohen, 2005).  

Differing intravenous solutions of heparin from the same manufacturer can also cause errors 

(Cohen, 2005).  Intravenous pumps have a variety of buttons, screens, and settings. Infusion 

pump error is usually due to programming error, manual overrides, and pump malfunction 

(Peterson et al., 2008).  The location of these medications also contributes to error.  Often, 

medications of the same type are grouped together (Peterson et al., 2008).  One neo-natal facility 

found that the way they stored their medications contributed to the cause of medication error 

(Sauberan, Dean, Fiedelak, & Abraham, 2010).  

Policy/Systems
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 A patient has to be monitored very carefully while on anticoagulant therapy, and often the 

dosing regiments are different for each patient on how they respond based on their own 

endogenous heparin cofactor antithrombin (Peterson et al., 2008).   In order to find therapeutic 

ranges, a laboratory must conduct a heparin dose curve, involving the activated partial 

thromboplastin time (aPTT) test for each heparin medication (Pagana & Pagana, 2010).  The 

problem is that different manufacturers use different thromboplastin reagents, and multiple 

heparin dose curves will be needed to establish targeted therapeutic ranges for each reagent 

(Peterson et al., 2008).  This becomes an issue when different physicians order different heparin 

medications from different manufacturers within the same hospital (Stahl & Pollard, 2003).  

Also, many of these individualized treatments and monitoring information may fail to get 

documented or communicated during transfers and hand-offs (The Joint Commission, 2008).  

 There are also inconsistent ways of double-checking heparin administration. Barcode 

systems exist, but this system is not a standard in all hospitals (Peterson et al., 2008).  Most 

hospitals do not have a standard of two Registered Nurse sign-offs when it pertains to heparin 

administration, but most hospitals have it for blood and insulin.  When it comes to nomenclature 

of heparin, there are multiple name descriptors for the drug. A recent study showed 191 different 

names for heparin within 207 hospitals (Peterson et al., 2008).  This may add more confusion 

when viewing the order and could contribute to medication error.

 Continued education concerning heparin has been a challenge for hospitals as well. 

Educating all staff members, including everyone that handles heparin could have helped prevent 

the Quaid twin incident ("Heparin Error Highlights," 2008).  For physicians, keeping current 
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with different dosing regimens, learning about new assay methods, keeping up with expanding 

drug interactions, and new reversal strategies may be challenging (The Joint Commission, 2008).  

A Time for Change

 New hospital-wide policies need to be initiated in order to help prevent future 

catastrophic Sentinel events concerning heparin.  A hospital-wide electronic prescribing system 

is the number one priority to reduce medication errors.  A systematic review done by 

Ammenwerth, Schnell-Inderst, Machan, & Siebert in 2008 showed a significant risk reduction of 

medication error from 13%-99% when using an electronic prescribing system.  This system 

should have automatic dosing calculations based on weight, which eliminates human calculation 

error when trying to calculate units/kg/hr to units/hr when a doctor orders heparin medications.  

This will also streamline orders to the pharmacy and reduce transfer errors.  The computerized 

system should include barcode scanning of the medication as well as barcode scanning of the 

patient before administration to prevent wrong dose, wrong patient, and wrong medication 

errors.  Single-brand intravenous pumps with a user-friendly interface and automatic medication 

calculations based on patient’s weight should also be used.  These pumps should be a standard in 

all floors of the hospital to decrease errors relating to “floating” nurses interacting with 

medications they have little experience administrating, such as heparin. 

An anticoagulant task force must be created to write hospital-wide protocols consisting of 

multidisciplinary members.  A task force, such as one proposed, has helped a seven-hospital 

health system in the Minneapolis area to reduce heparin errors by forty-two percent (Peterson et 

al., 2008).  This task force will be in charge of creating standardized policies and protocols, 

including evidence-based guidelines for dosing and reversal methods.  This task force will also 
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help eliminate label discrepancies by creating policies in which the hospital will buy heparin 

from only one manufacturer. This will help staff members identify one label as heparin and 

reduce confusion between selection, storage, dispensing, and administration of the drug.  This 

will also help create more accuracy in therapeutic levels for patients since only one reagent and 

one heparin dose curve is used.  A standard color labeling system for intramuscular injections of 

heparin should also be implemented to distinguish between different doses. This will help ensure 

safe administration.  A policy similar to the double checks between blood and insulin should also 

be implemented with heparin if not done so already.  This will maximize safety when 

administering the anticoagulant medication.  Finally, a list of accepted and non-accepted 

nomenclature for heparin should be written.  This will decrease confusion and help foster better 

communication between medical staff. For example, eliminating the abbreviation “U” for units 

will prevent misinterpretations of “0” in written orders during emergencies. In order to make 

these changes, a theoretical framework for initiating change must be used. 

Implementing Change

 Kurt Lewin’s three-step change theory is a simple and practical model for implementing 

change. It has been a widely popular way of implementing change (Kritsonis, 2005).  Lewin’s 

change theory has three distinct stages: Unfreezing, Movement, and the Refreezing stage 

(Kritsonis, 2005).

 In the Unfreezing stage, the goal during this phase is to reorient the members and forces 

from working in opposition to working as a group towards a unified goal.  It also makes a need 

for change apparent in the group (Kritsonis, 2005).  To initiate a need for change, the hospital or 

healthcare system should conduct a study relating to the number of anticoagulant errors within a 
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determined time period.  Results of the study should be presented to the board members during a 

meeting. Group discussion is important within this time period, as it leads to the need for change 

(Dulaney & Stanley, 2005).  This would be the ideal time to present the proposed changes 

mentioned above and seek approval of these proposed changes. 

 In the Movement stage, the goal is to move towards a new system, slowly implementing 

change while addressing resistance that may arise along the way (Schriner et al., 2010).  

Implementations of training and education orientations are needed in order to familiarize the staff 

to the new computer system and new intravenous pumps.  IT support is needed for issues 

concerning the electronic prescribing system in case problems arise.  An employee suggestion 

box should also be implemented in all floors to address resistance of change and workflow issues 

experienced by the staff.  

 In the Refreezing stage, the goal is to take steps to help maintain the change that has been 

implemented (Kritsonis, 2005).  An evaluation system is needed to measure the significance of 

the implemented change. Timely chart audits concerning heparin errors will be recorded. Special 

awards and acknowledgments will be given to hospital floors without medication errors, which 

will provide positive incentives for staff members concerning the system change. After five 

years, a follow up study will be conducted and results of that study will be compared to the 

results of the initial study before the system change.  During this time, reevaluation of the 

strategies implemented will be considered and modified if necessary. 

Barriers

 A major barrier would be the cost to overhaul existing systems in replacement of new 

ones.  Computer systems will be expensive as well as ordering hundreds of new intravenous 
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pumps.  The board members may be reluctant to initiate such a drastic change due to funding or 

monetary reasons.  Perhaps a study of prior litigations and lawsuits pertaining to medication 

errors done by the hospital, and estimating the overall cost of those litigations versus the cost of 

the proposed change would help gravitate toward needed changes.  Patient safety is the main 

priority for change, and should be emphasized greatly. 

Conclusion

 Anticoagulant error, especially when it pertains to heparin, is a serious and potentially 

lethal mistake that could cost the lives of many patients.  Standardized policies and procedures 

within a hospital system, as well as an integrated electronic prescribing computer system are not 

only needed, but also essential to provide maximum patient safety for a better world.  
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