
An estimated 4 million patients in the
US and almost 7 million worldwide

are receiving long-term therapy with oral
anticoagulants, primarily warfarin or
other coumarin derivatives, for preven-
tion and treatment of venous and arterial
thromboembolism.1,2 Hospitalized pa-
tients may be treated with anticoagulants
for traditional ambulatory indications
such as stroke prevention in those with
atrial fibrillation, as well as for condi-
tions encountered primarily in the inpa-
tient setting, including venous throm-
boembolism (VTE) prophylaxis and
treatment and acute coronary syndrome.
Inpatients are exposed to a wide variety
of anticoagulants, including unfraction-
ated heparin, low-molecular-weight hep-
arins, factor-Xa inhibitors, and direct
thrombin inhibitors. Anticoagulants are
high-risk medications associated with a
significant rate of medication errors3,4
and adverse effects associated with this
drug class are the leading cause of hospi-
talization among older adults.5 Among
hospitalized patients, anticoagulants are
associated with approximately 7% of all
medication errors,6,7 resulting in a 20%
increased risk of death.7 Similarly, the
Joint Commission’s Sentinel Event
Database showed that 7.2% of all ad-
verse medication events from January
1997 to December 2007 were related to
anticoagulants.8
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OBJECTIVE: To provide recommendations for optimized anticoagulant therapy in the
inpatient setting and outline broad elements that need to be in place for effective
management of anticoagulant therapy in hospitalized patients; the guidelines are
designed to promote optimization of patient clinical outcomes while minimizing the
risks for potential anticoagulation-related errors and adverse events.
DATA SOURCES: The medical literature was reviewed using MEDLINE (1946-
January 2013), EMBASE (1980-January 2013), and PubMed (1947-January 2013)
for topics and key words including, but not limited to, standards of practice, national
guidelines, patient safety initiatives, and regulatory requirements pertaining to anti -
coagulant use in the inpatient setting. Non−English-language publications were
excluded. Specific MeSH terms used include algorithms, anticoagulants/admini stra -
tion and dosage/adverse effects/therapeutic use, clinical protocols/standards, de -
cision support systems, drug monitoring/methods, humans, inpatients, efficiency/ or -
gani zational, outcome and process assessment (health care), patient care team/
organization and administration, program development/standards, quality improve -
ment/organization and administration, thrombosis/drug therapy, throm bo sis/ preven -
tion and control, risk assessment/standards, patient safety/stan dards, and risk man -
age ment/methods.
STUDY SELECTION AND DATA EXTRACTION: Because of this document’s scope, the
medical literature was searched using a variety of strategies. When possible, re com -
men dations are supported by available evidence; however, because this paper
deals with processes and systems of care, high-quality evidence (eg, con trolled
trials) is unavailable. In these cases, recommendations represent the con sen sus
opinion of all authors and are endorsed by the Board of Directors of the Anti co ag u la -
tion Forum, an organization dedicated to optimizing anticoagulation care. The board
is composed of physicians, pharmacists, and nurses with demon strated ex per tise
and experience in the management of patients receiving antico agulation therapy.
DATA SYNTHESIS: Recommendations for delivering optimized inpatient anti coag ula -
tion therapy were developed collaboratively by the authors and are summarized in 8
key areas: (1) process, (2) accountability, (3) integration, (4) standards of practice,
(5) provider education and competency, (6) patient education, (7) care transitions,
and (8) outcomes. Recommendations are intended to inform the development of
coordinated care systems containing elements with demonstrated benefit in
improvement of anticoagulation therapy outcomes. Recommendations for delivering
optimized inpatient anticoagulation therapy are intended to apply to all clinicians
involved in the care of hospitalized patients receiving anticoagulation therapy.
CONCLUSIONS: Anticoagulants are high-risk medications associated with a
significant rate of medication errors among hospitalized patients. Several national
organizations have introduced initiatives to reduce the likelihood of patient harm
associated with the use of anticoagulants. Health care organizations are under
increasing pressure to develop systems to ensure the safe and effective use of
anticoagulants in the inpatient setting. This document provides consensus
guidelines for anticoagulant therapy in the inpatient setting and serves as a
companion document to prior guidelines relevant for outpatients. 
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In 2008, the Joint Commission introduced National Pa-
tient Safety Goal 03.05.01 (formerly 3E) with the intent of
“reducing the likelihood of patient harm associated with
the use of anticoagulant therapy.”9 Hospitals were required
to “develop and implement standardized anticoagulation
practices” to reduce adverse drug events and improve pa-
tient outcomes. Other entities, such as the Institute for Safe
Medication Practices10 and the Centers for Medicare and
Medicaid Services,11 have also introduced initiatives with
similar overarching goals of reducing anticoagulant-related
errors and improving patient outcomes. With health care
regulators increasingly focused on anticoagulants, hospi-
tals are under increasing pressure to develop systems that
optimize the safety and efficacy of anticoagulants in the in-
patient setting. 
This document provides consensus guidelines for opti-

mized anticoagulant therapy in the inpatient setting. It is a
companion document to our prior guidelines, “Delivery of
Optimized Anticoagulant Therapy: Consensus Statement
from the Anticoagulation Forum.”12 Although the prior
document suggested that its recommendations should “ap-
ply to all clinicians involved in the care of patients receiv-
ing anticoagulation, regardless of the structure and setting
in which that care is delivered,” there are some anticoagu-
lation-related challenges that are unique to the inpatient
arena. The present guidelines discuss broad elements that
need to be in place for effective management of anticoagu-
lant therapy in hospitalized patients. They are designed to
promote optimization of patient clinical outcomes while
minimizing the risks for potential anticoagulation-related
errors and adverse events. Recommendations in this docu-
ment are, whenever possible, based on best available evi-
dence. However, for some issues, published evidence is in-
conclusive or unavailable. In all instances, recommenda-
tions set forth represent the consensus opinion(s) of all
authors and are endorsed by the Anticoagulation Forum’s
Board of Directors. The Anticoagulation Forum is an orga-
nization dedicated to optimizing anticoagulation care for
all patients (www.acforum.org). The Board of Directors is
composed of physicians, pharmacists, and nurses with
demonstrated expertise and experience in the management
of hospitalized patients receiving anticoagulant therapy.
The medical literature was reviewed for topics and key
words including, but not limited to, standards of practice,
national guidelines, patient safety initiatives, and regulato-
ry requirements pertaining to anticoagulant use in the inpa-
tient setting. Non−English-language publications were ex-
cluded. Specific MeSH terms used include algorithms, an-
ticoagulants/administration and dosage/adverse effects/
therapeutic use, clinical protocols/standards, decision sup-
port systems, drug monitoring/methods, humans, inpa-
tients, efficiency/organizational, outcome and process as-
sessment (health care), patient care team/organization and

administration, program development/standards, quality
improvement/organization and administration, thrombo-
sis/drug therapy, thrombosis/prevention and control, risk
assessment/standards, patient safety/standards, and risk
management/methods.

1. Process
Every inpatient health care organization should use a

system-based process for inpatient anticoagulation man-
agement to assure safe and effective use of these medica-
tions. 
In 1999, the Institute of Medicine published its report To

Err is Human: Building a Safer Health System,13 which es-
timated that as many as 1 of every 25 hospitalized patients
is injured due to medical error. Systems failures, rather
than human error, are the cause of 75% of these errors.14 In
response, in 2002 the Institute for Safe Medication Prac-
tices introduced Pathways for Medication Safety,15 a com-
prehensive set of tools intended to help hospitals adopt a
“process-driven, system-based approach” to reduce medi-
cation errors and improve patient care. This launched an
era in which hundreds of safe medication practices were
implemented. However, the effectiveness of these practices
was reduced by a lack of standardization at both the health
system level and across organizations. The need for a well-
defined, formally endorsed set of safe medication practices
became evident. In 2003, the National Quality Forum, in
conjunction with the Agency for Healthcare Research and
Quality, introduced Safe Practices for Better Healthcare: A
Consensus Report16 in an effort to standardize medication
safety processes. While not all-encompassing, this Nation-
al Quality Forum report details 34 evidence-based prac-
tices that are generalizable to a wide variety of patient pop-
ulations and care settings and, when properly implement-
ed, are likely to have a significant impact on patient safety
and outcomes. Some of these proven practices relate di-
rectly to anticoagulation management and have been
adopted by the Joint Commission and other entities (Table
1). 
For example, the use of standardized anticoagulation

dosing protocols reduces errors and improves patient out-
comes by providing evidence-based decision support, de-
creasing divergence in therapies, and facilitating timely
monitoring of relevant laboratory parameters.17-22 Clini-
cians should be encouraged to use these dosing protocols
and order sets. They should be available on every floor
and/or from the hospital’s electronic medical record or in-
tranet site. Implementation of technology, such as comput-
erized physician order entry, bar code scanning, pro-
grammable infusion pumps, and dose range checking, is
also associated with a decrease in medication errors.23,24
Human or computer-based alert systems result in higher
rates of appropriate VTE prophylaxis and reduction in

■ The Annals of Pharmacotherapy    ■ 2013 May, Volume 47 theannals.com

EA Nutescu et al.



thrombotic events.25-28While not all hospitals are able to
implement technology-based systems, there are several
systematic approaches to anticoagulation management that
most hospitals should be able to use. One example is a
multidisciplinary approach to anticoagulation manage-
ment, such as having a pharmacist on rounds, which has
been shown to reduce medication errors by up to 78%.29
Pharmacy-driven inpatient anticoagulation management
services have a positive impact on patient care and are an-
other systems-based approach used to ensure safe and ef-
fective use of anticoagulants.30-37 Regardless of the process-
es or systems used, the health care organization should cre-
ate a culture of safety that encourages reporting and
discussion of anticoagulation medication errors in a non-
punitive manner to promote identification of systems-
based solutions.

2. Accountability
The inpatient anticoagulation management system

should have a clearly defined structure with respect to
leadership, accountability, and responsibility, and it should
promote multidisciplinary involvement.
Systematic improvements within hospitals should have

multidisciplinary involvement, as all disciplines are likely
to be affected and teamwork is integral for success. The
anticoagulation multidisciplinary group or task force
should be composed of frontline medical staff such as
physicians, nurses, and pharmacists, along with clinicians
from supportive disciplines such as quality and safety, lab-
oratory, dietary, and information technology. Leadership
within this group should be clearly delineated, with a dedi-
cated champion (eg, physician leader) to communicate the
vision of the group and drive initiatives. Regardless of

which discipline (eg, pharmacy, nursing, physician) is the
primary driver of the inpatient anticoagulation manage-
ment system, accountability and responsibility for day-to-
day operation of the anticoagulation management system
needs to be clearly outlined in hospital policy, procedure,
or collaborative practice agreement for operational, clini-
cal, and medical-legal reasons. Frontline staff members
providing anticoagulation management need to be aware
of resources to draw upon should they encounter clinical
situations beyond their level of knowledge, experience, or
scope of practice. A hierarchy should be in place that facil-
itates the delegation of increasingly complex therapeutic
situations upward to more knowledgeable, experienced,
and/or specialized practitioners. That hierarchy also should
delineate a reporting structure and the relationship between
the anticoagulation management system and executive lev-
el staff. Figure 1 provides one example of how such a hier-
archy might be structured. However, no single model will
fit all hospitals, as each has unique characteristics, infra -
structure, resources, patient demographics, and regulations
they must abide by.

3. Integration
The inpatient anticoagulation management system

should be reliable, sustainable, and seamlessly integrated
with all patient-care resources of the health care organiza-
tion.
Whenever possible, processes and tools utilized by the

inpatient system of anticoagulation management should be
hard-wired (electronically built and connected) into the
health care organization and should not be person-depen-
dent. The anticoagulation management system must incor-
porate a reliable means of identifying and tracking patients
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Table 1. Systematic Approaches for Safe and Effective Inpatient Anticoagulation Management
System Possible Action

Storage Separation of anticoagulants in the pharmacy and in medication dispensing cabinets
Distinct labeling to identify anticoagulants as high-risk medications

Ordering Electronic alerts in pharmacy order entry system for required laboratory tests (eg, weight, SCr, INR) pertinent to anti-
coagulation therapy

Use of approved, standardized preprinted or electronic order sets for all anticoagulants to promote uniformity and decrease
errors related to illegible handwriting

Use of computerized physician order entry
Preparation Minimize number of stock concentrations of anticoagulants
Distribution Dispense anticoagulants in oral unit dose, prefilled syringes, or premixed infusions when possible
Administration Independent double check by nursing prior to administration

Use of programmable infusion pumps
Bedside barcode scanning

Therapeutic management Utilization of dedicated anticoagulation programs and services that facilitate coordinated care management
Involvement of pharmacists as drug experts in the care of patients on high-risk medications such as anticoagulants

INR = international normalized ratio; SCr = serum creatinine.
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receiving anticoagulant therapy. If an outpatient anticoagu-
lation management system is associated with the hospital
and uses computer software for tracking patients, it may be
beneficial to adopt the same or a similar software program
tailored for inpatient use. Use of evidence-based, standard-
ized, approved anticoagulation order sets is encouraged for
initiation and maintenance of anticoagulation to promote
consistent, sustainable practices. Hospital administration
should provide adequate resources (eg, staffing, technolo-
gy, and support for clinical initiatives) to ensure sustain-
ability of the anticoagulation management system. Addi-
tionally, the inpatient anticoagulation management system
must be seamlessly integrated with all patient-care re-
sources in the health care system to facilitate accurate, effi-
cient communication of pertinent patient information and
delivery of optimized care. Table 2 provides recommenda-
tions for integration of the inpatient anticoagulation sys-
tem. 

4. Standards of Practice
4.1 The inpatient anticoagulation management system

should use evidence-based standards of practice to ensure
appropriate use of all related drug therapies in typical and
special circumstances. 
The clinical use of anticoagulants in the inpatient set-

ting should be organized on a drug-specific basis using
protocols, guidelines, policies, and procedures and/or
other means to address the use of individual agents. All
medical staff, house staff, pharmacists, mid-level
providers, and nurses should be educated on the use of
these protocols, guidelines, policies, and procedures. Ex-
amples of drug-specific standards of practice are noted
in Table 3. It may be helpful to categorize these stan-
dards of practice as related to anticoagulant dosing, ad-
ministration, and monitoring. They should be derived
from evidence-based guidelines, with additional detail

according to the formulary status of specific
agents, as well as further evidence from clini-
cal trials, published experience in various
clinical settings, and institutional experience
with individual agents.  
Anticoagulant use also may be organized

from a disease management perspective, ad-
dressing the treatment and prevention of ve-
nous and arterial thromboembolism as well
as the prevention and treatment of adverse
effects associated with anticoagulant therapy.
Examples of disease-specific standards of
practice are noted in Table 4. These standards
should be derived from evidence-based
guidelines, with additional institution-specif-
ic detail as necessary. A multidisciplinary ap-
proach to the development and implementa-
tion of institutional standards of practice is
recommended. The input of various disci-
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Table 2. Integration of the Inpatient Anticoagulation System with the Health Care Organization
Integration of pharmacy order entry system with laboratory reporting system to promote review of key laboratory values prior to processing of 
orders or dispensing of anticoagulants

Process for quickly communicating and responding to critical anticoagulant laboratory values or adverse events
Dietary department or another responsible entity should have a method to identify patients with potential for significant drug-food interactions, authority 
to address these, and a method to document recommendations or changes

Provision of anticoagulation recommendations in a manner that is time sensitive and accessible to all practitioners
Method of providing clear documentation of recommendations for dose adjustments of anticoagulants
Anticoagulation education initiatives for both staff and patients aligned with initiatives, resources, and workflow of the health care system 
Case management consultations to triage insurance coverage of outpatient medications and arrangement of follow-up appointments
Method to ensure continuity of anticoagulation management as care providers change (eg, change of shift) and as patients transition to different 
levels of care within the hospital

Method of providing clear documentation of the inpatient anticoagulation dosing history, along with any patient education or other pertinent antico-
agulation information to outpatient providers in a concise, user-friendly format

Figure 1. Example of hierarchy of inpatient anticoagulation management system.



plines and specialists in the diverse aspects of anticoagu-
lant dosing, administration, and monitoring, as well as
prevention, diagnosis, and treatment of relevant disease
states, is critical to successful patient care. Leadership
from hospital administration may be helpful to direct the
overall process of development and implementation of
clinical standards, and the guidance of a specialist
“champion” is recommended. 

4.2 These clinical standards should be reviewed and up-
dated on a periodic basis to ensure that they reflect current
evidence and are synchronized with other institutional pro-
cesses, policies, and procedures. 

A formalized method for review of institutional stan-
dards of practice is recommended. As new evidence be-
comes available or as new evidence-based guidelines are
published, they should be incorporated into practice in a
timely manner to ensure the effectiveness and safety of an-
ticoagulant therapy. In addition, as hospital processes
change (eg, the transition from pharmacist order entry to
computerized physician order entry), clinical standards
should be aligned accordingly. 

5. Provider Education and Competency

The anticoagulation management system should provide
an appropriate level of staff training, ongoing
educational development, and documented
competency assessment for all multidisci-
plinary personnel involved in anticoagulation
management.
The multidisciplinary health care practition-

ers involved in the management of anticoagu-
lation therapy should be educated and licensed
in a patient-oriented clinical discipline (ie
medicine, nursing, pharmacy) and trained in
the assessment and care of the patient receiv-
ing anticoagulation therapy. Inadequate knowl-
edge about the patient’s medication or condi-
tion is one of the most frequently cited causes of
medication prescribing errors.38 Recognizing
this risk, the Joint Commission National Patient
Safety Goal 03.05.01 on anticoagulation therapy
calls for the provision of focused anticoagula-
tion education and training for prescribers and
staff on a regular basis. Systems providing anti-
coagulation management should devise in-
house staff educational programs and corre-
sponding competency assessments. In addition
to internal institutional-based training, formal
external certification, didactic, experiential, and
self-study programs can be pursued. Examples
of formal anticoagulant therapy management
training programs are listed in Table 5. A multi-
discipline national certification credential in an-
ticoagulation is administered by the National
Certification Board of Anticoagulation Providers
(www.ncbap.org/). The credential CACP (Certi-
fied Anticoagulation Care Provider) is inclusive
of inpatient and outpatient management needs.
The core domains of competency for anticoagu-
lation providers are outlined in Table 6.39 For-
mal anticoagulant therapy management training
programs should include the core domains of
competency for anticoagulation providers re-
quired by the National Certification Board of
Anticoagulation Providers.
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Table 3. Drug-Specific Standards of Practice 
Anticoagulant dosing
Novel oral anticoagulant (DTIs, factor-Xa inhibitors) dosing guidelines
Warfarin initiation dosing guidelines/nomograms
Warfarin maintenance dosing guidelines
Heparin dosing protocol(s)  
Intravenous DTI dosing protocols 
LMWH and fondaparinux dosing guidelines for various indications
Use of LMWHs, factor-Xa inhibitors, and DTIs in obesity
Use of LMWHs, factor-Xa inhibitors, and DTIs in renal failure and hemodialysis
Use of warfarin, UFH, LMWHs, factor-Xa inhibitors, and DTIs in pregnancy
Use of warfarin, UFH, LMWHs, factor-Xa inhibitors, and DTIs in pediatric patients
Drug interaction recognition and management 
Use of anticoagulants around neuraxial procedures
Thrombolytic dosing and monitoring guidelines
Selection and dosing of reversal therapies (eg, Vitamin K, protamine, prothrombin
complex concentrate, recombinant factor VII)

Anticoagulant dosing and monitoring in the critically ill patient
Anticoagulant administration
Infusion pump policies and procedures
Acceptable subcutaneous injection sites for anticoagulants
Timing of initiation of VTE prophylaxis for surgical and high-risk medical patients
Timing of resumption of full-intensity anticoagulation in postoperative patients
Time of administration of anticoagulants
Accurate patient weight in kilograms
Anticoagulant monitoring
Target INR and INR goal range for various indications
Frequency of INR monitoring
Target aPTT and aPTT goal range for various indications
Frequency of aPTT monitoring
Alternative monitoring parameters for special circumstances 
Required baseline and ongoing laboratory values for various anticoagulants (eg, 
CBC with differential, basic metabolic panel,a ACT, ECT, TT, anti-Factor Xa 
assay)

Patient monitoring for signs and symptoms of bleeding and thrombosis

ACT = activated clotting time; aPTT = activated partial thromboplastin time; CBC =
complete blood count; DTI = direct thrombin inhibitor; ECT = ecarin clotting time;
LMWH = low-molecular-weight heparin; TT = thrombin time; UFH = unfractionated
heparin; VTE = venous thromboembolism.
aBasic metabolic panel = glucose, calcium, sodium, potassium, CO2, chloride, blood
urea nitrogen, serum creatinine. 



6. Patient Education

The anticoagulation management system should be
structured to routinely provide an adequate level of patient
education regarding anticoagulant therapy prior to dis-
charge to ensure safe and effective use of these medica-
tions in the care-transition and postdischarge periods.
Many patients have inadequate knowledge regarding

their medication therapy. To achieve better patient out-
comes, patient education is a vital component of an antico-
agulation therapy program. Improved outcomes have been
reported when patients take responsibility for, understand,
and adhere to an anticoagulation plan of care.1 The Joint
Commission National Patient Safety Goals mandate that
patient and family education be provided for hospitalized

patients receiving therapeutic anticoagulation therapy.9 The
elements of patient education required by the Joint Com-
mission include the importance of follow-up monitoring,
adherence, drug-food interactions, and the potential for ad-
verse drug reactions and interactions (Table 7). Effective
methods of anticoagulation patient education include face-
to-face interaction with a trained professional, group train-
ing sessions lasting 15-45 minutes, or the use of written
materials and other audiovisual resources to review, teach-
back, and reinforce the educational process. Structured
programs based on established models of education may
be more likely to improve a patient’s knowledge level
compared to improvised programs. Knowledge assessment
tools, such as validated anticoagulation knowledge tests,
can help the clinician assess and ensure that a patient’s ed-
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Table 4. Disease-Specific Standards of Practice 
Disease management
DVT treatment
PE treatment
Stroke prevention in AF
VTE prophylaxis for medical and surgical patients, including risk stratification
Extended VTE prophylaxis 
Risk stratification for periprocedural anticoagulation bridging
Bridging therapy guidelines
Guidelines for anticoagulation management in cardioversion
Treatment of cancer-associated thrombosis
Guidelines for transitioning between various anticoagulants
Guidelines for anticoagulation management in special circumstances such as patients with mechanical devices, bypass circuits, presence of a co-
agulopathy
Adverse effects management
Management of bleeding
Treatment of heparin-induced thrombocytopenia
Reversal of anticoagulation
Correction of over-anticoagulation
Methods to prevent and treat dental bleeding
Bleeding risk assessment

AF = atrial fibrillation; DVT = deep venous thrombosis; PE = pulmonary embolism; VTE = venous thromboembolism.

Table 5. Anticoagulation Therapy Certification and Training Programs for Multidisciplinarya Care Providers Involved in the
Management of Patients Receiving Anticoagulants

Certified Anticoagulation Care Provider (CACP) 
Bestowed by the National Certification Board for Anticoagulation Providers to formally recognize anticoagulation providers meeting educational and
patient-care experiential requirements
American Society of Health-System Pharmacists Foundation Antithrombotic Pharmacotherapy Traineeship
Curriculum consists of a self-study program and a 5-day experiential program
University of Southern Indiana College of Nursing and Allied Health Professions Anticoagulant Therapy Management Certificate Program
Interactive 6-week, 40-hour internet certificate program for nurses, pharmacists, and physicians
University of Florida College of Pharmacy Anticoagulation Therapy Management Certificate Program
A 12-week program containing 3 independent learning modules of independent study and assignments

aMedicine, nursing, pharmacy.



ucational needs are met.12 Teaching aids include written
materials (booklets), visual supports (video), drawings to
illustrate daily situations, and medication administration
calendars. Written materials provided to patients should be
developed at an appropriate reading level and, when possi-
ble, in the patient’s native language. Local health literacy
rates should also be considered when developing patient
educational materials. 

7. Care Transitions

The anticoagulation management system should be de-
signed to ensure appropriate care transitions for patients
receiving anticoagulant therapy.
The health care system in the US has a fragmented

structure, and care transitions from one health care setting
to another have been shown to be prone to error. Thirty-
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Table 6. Competency Domains for Anticoagulation Providersa

Applied Physiology and Pathophysiology of Thromboembolic Disorders
Working knowledge regarding the normal physiologic processes of hemostasis and thrombosis, and the etiology, risk factors, and clinical manifes -
tations of pathologic thrombus formation
Patient Assessment and Management
Knowledge, skills, and competencies to manage and monitor patients receiving anticoagulant therapy including the ability to assess the efficacy
and toxicity of the prescribed anticoagulant treatment, determine whether the therapeutic goals have been achieved, and identify patient-related
variables that affect therapy
Patient and Family Education
Ability to provide patient education that is tailored to patients’ specific needs to promote safety, enhance adherence, and positively affect clinical
outcomes; perform an educational assessment; develop an educational plan; and document the educational activities in the patient’s medical
record
Applied Pharmacology of Antithrombotic Agents
In-depth knowledge regarding the pharmacologic properties of all antithrombotic drugs
Operational (Administrative) Procedures
Evaluate need for services, assess personnel and compensation requirements, develop effective communication strategies with patients and
health care team, perform quality assurance and risk management activities, compliance with standards 

aAdapted from www.ncbap.org.

Table 7. Elements of Patient Education for Oral Anticoagulants12

Anticoagulation basics Indicate the reason for initiating anticoagulation
Review the name of the anticoagulant drug (generic and trade), how it works
Onset of action, duration, dosing, frequency, potential drug interactions, storage, reversibility, duration 
of therapy

Risk-benefit Common signs and symptoms of bleeding and what to do when they occur 
Common signs and symptoms of thrombosis and what to do when they occur
The need for birth control for women of child-bearing age
Precautionary measures to reduce the risk of trauma or bleeding (eg, shaving, brushing teeth, acceptable 
physical activities)

Common side effects or allergic-type reactions
Accessing health care Which health care providers (eg, physicians, dentists) to notify of the use of anticoagulant therapy

When to notify an anticoagulation provider (dental, surgical, or invasive procedures or hospitalizations 
are scheduled)

Carrying identification (eg, identification card, medical bracelet or necklace)
Using one pharmacy for all prescription drug needs

Adherence Consequences of nonadherence or taking too much of the medication
When to take an anticoagulant medication and what to do if a dose is missed

Laboratory monitoring Periodic (6-12 months) monitoring  of renal  function for novel anticoagulants
The meaning and significance of the INR for warfarin; the need for frequent INR testing and target INR 
values appropriate for treatment

The narrow therapeutic index and the emphasis on regular monitoring as a way to minimize bleeding 
and thrombosis risk

Diet and lifestyle The influence of dietary vitamin K use and the need to limit or avoid alcohol

INR = international normalized ratio.



day hospital readmission rates among Medicare beneficia-
ries, a commonly used indicator of appropriateness of care
transitions, are nearly 20% and associated annual costs ex-
ceed $26 billion.40 Patients with complex or chronic medi-
cal conditions, including those on high-risk anticoagulation
therapy, are particularly prone to adverse outcomes from
inadequate care transitions. Therefore, an inpatient antico-
agulation management system should be designed to en-
sure appropriate care transitions from inpatient to outpa-
tient or other settings for patients receiving anticoagulation
therapies, thus avoiding unnecessary readmissions. 
There are 3 fundamental elements of effective care tran-

sitions: education, follow-up care, and communication
(Figure 2). Education on anticoagulant agents through
written, oral, and electronic media should be provided to
the patient and family as well as staff involved in the pa-
tient’s care. The empowerment of patients and their fami-
lies through heightened awareness of medical conditions
and appropriate use of medications is strongly recom-
mended, as they are the most constant element in the care
transition process. In addition to education on anticoagu-
lant therapies, it is recommended that health care profes-
sionals undergo transition-specific competency training, as
most do not receive this during medical education.
The second critical element of care transitions is follow-

up care. A follow-up appointment with the patient’s primary
care physician or subspecialist should be scheduled within a
prespecified period of time after discharge to ensure patient
safety. This time frame should be delineated in hospital poli-
cy. A follow-up patient phone call within 48-72 hours after
discharge is beneficial to identify issues that may occur in the
immediate postdischarge period. Similarly, the patient and/or

family should be provided with a “safety net” telephone
number prior to discharge should they need to call for assis-
tance with barriers to care in the postdischarge period. The fi-
nal step in effective care transition is communication with the
receiving health care provider through verbal and written
communication. For anticoagulant therapy, this includes in-
patient dosing history, patient discharge instructions, and a
discharge summary. The inpatient anticoagulation manage-
ment system should use a care transition checklist to ensure
all essential elements have been addressed prior to discharge
(Table 8). It is also essential to address care transitions when
patients receiving anticoagulant therapy are admitted to the
hospital. 

8. Outcomes
The inpatient anticoagulation system should measure

pertinent quality indicators to assess the effectiveness of
the system, analyze the impact on patient outcomes, and
identify opportunities for improvement.
With health care costs rising rapidly, along with an in-

creasing array of patient safety initiatives, there is increased
pressure on health care facilities to evaluate their practices,
report their findings, and look for ways to improve their per-
formance. At stake is financial or accreditation punition for
noncompliance. Continuous quality improvement is integral
to the process of improving patient safety and optimizing out-
comes while reducing costs. Within continuous quality im-
provement, there are 2 broad categories of quality indicators:
process measures (how well the system works) and outcome
measures (what impact the system ultimately has on the pa-
tient). The inpatient anticoagulation management system

should be familiar with quality indicators perti-
nent to their organization, particularly those that
are required by regulatory bodies such as Cen-
ters for Medicare and Medicaid Services and the
Joint Commission. Table 9 provides some exam-
ples of quality indicators relevant to inpatient an-
ticoagulation management. The institution’s sys-
tem should develop a method for tracking, re-
porting, and responding to these indicators. It is
often challenging to identify resources, such as
personnel or information technology, to accom-
plish this, and the multidisciplinary anticoagula-
tion management team should anticipate these
challenges and proactively plan for resource ac-
quisition during the planning stages. It is recom-
mended that findings be reported to key groups
within the organization, such as an anticoagula-
tion subcommittee, pharmacy and therapeutics
committee, or hospital administration, on a regu-
lar basis to showcase progress of the inpatient
anticoagulation system or highlight needs for ad-
ditional resources or support. 

■ The Annals of Pharmacotherapy    ■ 2013 May, Volume 47 theannals.com

EA Nutescu et al.

Figure 2. Basics of care transition programs. Care Transition Metrics = readmission,
recurrent thromboembolic events, bleeding, follow-up visits, primary care provider
(PCP) or specialist contacted, discharge summary of hospitalization in 24 hours; staff
(nursing, pharmacy, physicians), residents, and medical students trained and involved
in care transition processes; Disease Management = management of diseases re-
quiring anticoagulation; Discharge Summary = dictated within 24 hours of discharge;
Patient and Family = education program for patient and family; Follow up Appoint-
ments and Calls = Follow-up appointments with primary care physician, specialists, an-
ticoagulation program; Contact PCP or Specialist = phone call placed at time of dis-
charge to PCP and specialists.



Summary
Anticoagulants are high-risk medications associated with

a significant rate of medication errors among hospitalized
patients. Several national organizations have introduced
initiatives to reduce the likelihood of patient harm associat-
ed with the use of anticoagulants. Health care organiza-
tions are under increasing pressure to develop systems to
ensure the safe and effective use of anticoagulants in the
inpatient setting. This document provides consensus guide-
lines for anticoagulant therapy in the inpatient setting and
serves as a companion document to prior guidelines devel-
oped for outpatients.
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Table 9. Anticoagulation Quality Indicators
Process measures
Inpatient Rate of use of anticoagulation protocols

Percentage of patients receiving anticoagulation education prior to discharge
Percentage of patients with appropriate VTE prophylaxis
Percentage of patients with appropriate duration of overlap anticoagulation therapy
Percentage of patients with appropriate laboratory monitoring of anticoagulation parameters
Percentage of patients with supratherapeutic INRs
Number of days to therapeutic INR
Percentage of patients with follow-up appointment scheduled prior to discharge

Transition Percentage of patients with appropriate referral to outpatient anticoagulation clinic
Percentage of patients receiving follow-up phone call within the specified time period
Rate of documented communication between inpatient and outpatient providers
Percentage of patients with discharge instructions and discharge summary sent to receiving provider
Percentage of patients with documented follow-up within prespecified timeframe of discharge
Percentage of patients with therapeutic INR at the first follow-up visit posthospitalization

Outcome measures Incidence of thrombotic events
Incidence of bleeding events
Incidence of incidental adverse effects (eg, heparin-induced thrombocytopenia)

INR = international normalized ratio; VTE = venous thromboembolism.

Table 8. Care Transitions Checklist
Element/s of Care
Patient family education on disease state(s) and medication(s) and verbal expression of understanding
Demonstration of ability and comfort to self-administer parenteral anticoagulant
Assurance of affordability, insurance coverage, and retail availability of anticoagulant therapies
Appropriate and accurate prescriptions given to patient prior to discharge
“Safety net” phone number provided to patient prior to discharge
Referral to outpatient anticoagulation clinic (if applicable) prior to discharge
Follow-up appointment within prespecified timeframe scheduled with primary care physician or subspecialist prior to discharge
Inpatient dosing history, discharge instructions, and discharge summary sent to receiving provider in time to allow for receiving provider to effectively
care for the patient

Verbal communication between inpatient and receiving providers regarding patient’s anticoagulation therapy in time to allow for receiving provider 
to effectively care for the patient

Follow-up phone call to patient/family within 48-72 hours after discharge
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RÉSUMÉ

Optimisation de l’Anticoagulothérapie chez des Patients Dans un
Contexte Hospitalier (Patients Hospitalisés ou Suivis en Clinique
Externe): Déclaration Consensuelle du Forum sur
l’Anticoagulothérapie 
EA Nutescu, AK Wittkowsky, A Burnett, GJ Merli, JE Ansell, DA Garcia

Ann Pharmacother 2013;47:xxxx.
OBJECTIF: Fournir des recommandations pour l’optimisation de
l’anticoagulothérapie dans le contexte hospitalier et définir les éléments
à mettre en place pour la gestion efficace de l’anticoagulothérapie chez
des patients hospitalisés. Les lignes directrices sont conçues afin de
promouvoir l’optimisation des résultats cliniques tout en minimisant les
risques d’erreur et d’effets indésirables liés à l’anticoagulothérapie.   
SELECTION DES DONNÉES ET DE L’INFORMATION: En rapport avec l’objet de
ce document, la recherche dans la littérature médicale a été faite en
utilisant diverses stratégies. Lorsque possible, les recommandations sont
supportées par l’évidence scientifique disponible; cependant, parce que
ce document s’intéresse aux processus et aux systèmes de soins, des
données de grande qualité (issues d’essais contrôlés) ne sont pas
disponibles. Les recommandations représentent donc une opinion
consensuelle des auteurs et sont entérinées par le comité de direction du
Forum sur l’anticoagulothérapie, une organisation dédiée à
l’optimisation des soins aux personnes anticoagulées. Le comité est
composé de médecins, pharmaciens, et infirmières possédant une
expérience et une expertise particulières dans le suivi des patients
recevant une anticoagulothérapie.  
SYNTHÈSE DES DONNÉES ET DE L’INFORMATION: Les recommandations pour
procurer un traitement optimal aux patients anticoagulés dans un
contexte hospitalier ont été développées en collaboration par les auteurs
et sont résumées en 8 sections: processus, responsabilité, intégration,
normes de pratique, compétence et formation du professionnel,
éducation du patient, transfert de responsabilité de soins et résultats. Les
recommandations ont pour but de supporter le développement de
systèmes de soins coordonnés, contenant les éléments essentiels ayant
montré des bénéfices dans l’amélioration des mesures de résultats de
l’anticoagulothérapie. Ces recommandations s’appliquent à tous les
cliniciens impliqués dans les soins aux patients hospitalisés anticoagulés. 
CONCLUSIONS: Les anticoagulants sont des médicaments à haut risque,
pour lesquels on observe un taux élevé d’erreurs médicamenteuses chez
les patients hospitalisés. Plusieurs organisations nationales ont pris des
initiatives afin de minimiser les risques pour les patients, risques liés à
l’utilisation des anticoagulants. Les organisations de soins de santé
subissent des pressions croissantes pour développer des systèmes
améliorant l’innocuité et l’utilisation efficace des anticoagulants dans le
contexte hospitalier. Ce document  renferme les lignes directrices
consensuelles pour l’anticoagulothérapie dans un contexte hospitalier et
se veut un document de consultation précédant des lignes directrices en
milieu ambulatoire. 
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