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Abstract To discuss and share knowledge about advan-

ces in the care of patients with thrombotic disorders, the

Fifth International Symposium of Thrombosis and Anti-

coagulation was held in Belo Horizonte, Minas Gerais,

Brazil, on October 18–19, 2012. This scientific program

was developed by clinicians for clinicians and was pro-

moted by three major clinical research institutes: the

Brazilian Clinical Research Institute, the Duke Clinical

Research Institute of the Duke University School of

Medicine, and Hospital do Coração Research Institute.

Comprising 2 days of academic presentations and open

discussion, the symposium had as its primary goal to

educate, motivate, and inspire internists, cardiologists,

hematologists, and other physicians by convening national

and international visionaries, thought-leaders, and dedi-

cated clinician-scientists. This paper summarizes the

symposium proceedings.
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Introduction

The Fifth International Symposium of Thrombosis and

Anticoagulation was held in Belo Horizonte, Minas Gerais,

Brazil, on October 18–19, 2012; this congress offered its

attendees the rare opportunity to network with each other

while hearing about cutting-edge clinical research and

discussing its implications for clinical practice with inter-

nationally recognized experts. This scientific program was

developed for practicing clinicians in multiple specialties,

and the meeting was endorsed by three major clinical

research institutes: the Brazilian Clinical Research Insti-

tute, the Duke Clinical Research Institute of the Duke

University School of Medicine, and Hospital do Coração

Research Institute. It was also supported by the Brazilian

Societies of Internal Medicine and Cardiology, by the Latin

American Group of Thrombosis and Hemostasis, and by

the Anticoagulation Forum from the United States. The

chairmen of the meeting were Dr. Renato D. Lopes and

Dr. Richard C. Becker, both from Duke University School

of Medicine and the Duke Clinical Research Institute, and

Dr. David Garcia from the University of New Mexico.

We are confident that readers of this summary of the

proceedings will agree that the symposium met its main

goal: to educate, motivate, and inspire internists, cardiol-

ogists, hematologists, and other physicians to thoughtfully

apply the best available evidence to the care of their

patients with (or at risk for) thrombotic disease.

New paradigms in thrombosis

Thrombosis within the circulatory system is characterized by

both intravascular and extravascular events leading to

thrombin generation and fibrin formation. While the bio-

chemistry of thrombosis is relatively well described, several

recent observations suggest that the overall process is much

more complex than originally believed. In particular, plate-

lets, regardless of the relative proportion in a developing

thrombus, play a pivotal role by releasing polyphosphates,

microparticles, and proinflammatory mediators, and by

interacting with neutrophils to generate DNA-histone-

granule constituent complexes. These nuclear materials

induce platelet adhesion, activation, and aggregation, factor

V/Va and von Willebrand factor (vWF) expression, pro-

thrombinase assembly, and thrombin generation.

Cells that die as a result of acute injury or necrosis, as

typically seen in stroke, acute myocardial infarction (MI),

and numerous malignancies, and neutrophils responding to a

hostile environment, typically swell and burst, releasing their

contents in a highly detrimental inflammatory and pro-

thrombotic event (Fig. 1). Upon activation, neutrophils

release granule proteins, histones, and chromatin, which

together form extracellular fibers referred to as neutrophil

extracellular traps (NETs).The nuclei of neutrophils, upon

stimulation, lose their shape, and both the eu- and hetero-

chromatin homogenize. The nuclear envelope and granule

membranes disintegrate, allowing the mixing of NET com-

ponents. The NETs are formed as the cell membrane breaks.

This particular cell death process is distinct from apoptosis.

Programmed cell death is characterized by cell shrinkage,

condensing cytoskeleton collapse, nuclear envelope disas-

sembly, and fragmentation of nuclear DNA. In many

instances, changes within the cell prompt rapid phagocytosis

before significant leakage of cellular contents.

Unraveling the complexity of thrombosis will ultimately

lead to a better understanding of associated diseases and

their treatment.

Update on new antiplatelet and anticoagulant agents

Antiplatelet agents have been used in clinical medicine for

over a century, while their younger cousins, anticoagulants,

are now entering their 6th decade of use. Although aspirin

has a proven benefit for a wide range of conditions—

including primary and secondary prevention of MI, arterial

stenting, peripheral vascular disease, and ischemic

stroke—newer, more potent antiplatelet therapies can be

added to aspirin to achieve even better outcomes. Indeed,

following the landmark CURE (Clopidogrel in Unstable

Angina to Prevent Recurrent Events) trial over a decade

ago, the combination of aspirin plus clopidogrel became

the standard of care for patients with acute coronary syn-

dromes (ACS). More recently, even more potent oral

antiplatelet drugs (i.e., prasugrel and ticagrelor) have been

carefully studied and offer significant benefits over clopi-

dogrel. In parallel, very potent intravenous antiplatelet

drugs have been evaluated in clinical trials, although their

role is more limited to the peri-procedural setting.

The past 5 years have seen a sea change in the oral

anticoagulant field, as several promising drugs have been

developed that are at least as good as, if not better than,

warfarin in preventing embolic stroke in patients with atrial

fibrillation (AF) and in preventing and treating venous

thromboembolism (VTE). In addition, very low dose oral

anticoagulation appears promising as a third antithrombotic

(in addition to aspirin and clopidogrel) in high-risk patients

with ACS. Physicians also have four choices in parenteral

anticoagulation: unfractionated heparin, low-molecular-

weight heparin, bivalirudin, and fondaparinux.
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Carotid intima-media thickness test: an update

of how to use it in clinical practice

Cardiovascular disease (CVD) remains the leading cause of

death in the Western world. Understandably, there is great

interest in identifying patients at high CVD risk who would

be candidates for more intensive medical interventions.

Atherosclerosis begins early in childhood; during pro-

gression of the disease, changes in the arterial wall are

characterized by gradual thickening of the intima and

media layers. B-mode ultrasound can measure this thick-

ening through direct visualization of the arterial wall.

Carotid intima-media thickness (CIMT) is defined as the

thickness between the intimal-luminal and the medial-

adventitial interfaces of the carotid artery.

Consensus documents provide protocols and recom-

mendations for the use of carotid ultrasound to identify and

quantify subclinical vascular disease and to evaluate CVD

risk in clinical practice. High-quality ultrasound images of

the distal 1 cm of the far wall of each carotid common

artery should be obtained and compared with values from a

normative data set. CIMT values greater than or equal to

the 75th percentile are considered high and indicative of

increased CVD risk.

Several studies have demonstrated that CIMT can be

useful for refining CVD risk assessment in at-risk patients

and can predict major adverse CVD events. Patients who

(1) have a family history of premature CVD in a first-

degree relative, (2) are less than 60 years old with a single

risk factor and would otherwise not be candidates for

medical treatment, and (3) are women younger than

60 years with at least two CVD risk factors also might be

considered for CIMT testing.

Although population assessment of CIMT as a risk

predictor in individuals is plausible, the association

between CIMT progression assessed from two ultrasound

exams and CVD risk in the general population remains

unproven. The ability to serially assess CIMT progression

and regression awaits further advances in technologies such

as real-time three-dimensional imaging systems and ultra-

sound contrast agents.

Recent important changes in the ACCP guidelines

The American College of Chest Physicians (ACCP)

sponsored the development of the Antithrombotic Therapy

and Prevention of Thrombosis, 9th ed: American College

Fig. 1 Nuclear materials

released into the circulation,

including DNA fragments,

RNA, microRNA, histones, and

nucleosomes, can be probed for

important diagnostic and

prognostic information
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of Chest Physicians Evidence-Based Clinical Practice

Guidelines; a print copy of the executive summary and an

on-line version of the complete text were published in

Chest in February 2012. Overall, this version of these

guidelines contains fewer strong (Grade 1A) recommen-

dations than the previous edition. There are several reasons

that the number of 1A recommendations has decreased.

First, a clinical trial methodologist (who could review

available evidence without any intellectual or financial

conflict of interest) was appointed as the lead editor of each

section. In addition to being able to interpret the evidence

without historic (or other) bias, these individuals maxi-

mized the consistency and rigor with which the criteria for

strong (vs. weak) recommendations were applied. When

such criteria were applied strictly, much of the available

evidence was categorized as being of low or medium

quality.

Second, asymptomatic deep vein thrombosis (DVT)—a

surrogate endpoint used in many primary VTE prevention

studies—was not considered when recommendations were

drafted. Eliminating this endpoint (which itself is not

important to patients) from many treatment comparisons

changed the strength, or in some cases the direction, of

many recommendations in the VTE prophylaxis sections.

Finally, the Executive Committee formally surveyed the

guideline panelists about the relative importance of various

outcomes. The survey results—not available to previous

guideline authors—were used to quantitatively rate the

‘‘disutility’’ of possible endpoints (e.g., ischemic stroke vs.

intracranial hemorrhage [ICH]) and significantly influenced

the ratings of recommendations, since their strength was

largely based on risk–benefit trade-offs.

Examples of some of the most noteworthy changes in

the guidelines are listed in Table 1.

Highlights of key studies presented in 2012

In 2012, several significant studies were presented at the

most important international scientific meetings in cardi-

ology. During the American College of Cardiology (ACC)

Scientific Sessions in Chicago, a study that received sub-

stantial attention was TRA 2P TIMI-50 (Thrombin

Receptor Antagonist in Secondary Prevention of Athero-

thrombotic Ischemic Events—Thrombolysis in Myocardial

Infarction 50), a multinational, randomized trial comparing

vorapaxar, a protease-activated receptor-1 (PAR-1) platelet

receptor blocker, with placebo in 26,449 patients with

atherosclerosis characterized by a history of MI, ischemic

stroke, or peripheral arterial disease. Two years into the

study, vorapaxar was discontinued in patients with prior

stroke due to increased ICH. However, at 3 years, the use

of vorapaxar decreased the primary composite endpoint of

cardiovascular death, MI, or stroke (9.3 vs. 10.5 %; hazard

ratio [HR] 0.87; 95 % CI 0.80–0.94; P \ 0.001). The

rates of Global Utilization of Streptokinase and Tissue

Plasminogen Activator for Occluded Coronary Arteries

(GUSTO) moderate or severe bleeding, including ICH,

were increased in patients on vorapaxar (4.2 vs. 2.5 %; HR

1.66; 95 % CI 1.42–1.93; P \ 0.001). More importantly, at

the European Society of Cardiology (ESC) 2012 meeting,

results were presented for the subgroup of 17,779 patients

with prior MI. In this subgroup, there was a 20 % reduction

of the primary endpoint with vorapaxar (8.1 vs. 9.7 %;

P \ 0.001), with an increase in moderate or severe

bleeding (3.4 vs. 2.1 %; HR 1.61; 95 % CI 1.31–1.97;

P \ 0.001) but not ICH. Based on these results, Merck is

seeking US Food and Drug Administration (FDA) and

European Medicines Agency approval for vorapaxar for

secondary prevention use in patients with prior MI. The

Table 1 2012 American College of Chest Physicians guidelines—key changes from the 2008 edition

AT9 recommendation Difference from AT8 Comment

Aspirin listed among VTE prevention options

after orthopedic surgery

Change from a strong

recommendation against aspirin use

in this setting

Re-interpretation of exisiting evidence; LMWH still

preferred over aspirin

Weak recommendation against catheter-directed

thrombolysis for proximal DVT

Change from a weak recommendation

in favor

Acknowledges low quality of available evidence and

highlights important

Weak recommendation to consider extended

anticoagulation in patients with idiopathic

VTE

Change from a stronger

recommendation in the same

direction

More recognition that the burdens and hazards of

anticoagulant therapy can often outweigh benefits

Strong recommendation against VTE

prophylaxis in low-risk patients with medical

illness

No specific recommendation for this

risk group

Text discusses the challenge of defining low-risk

patients

Aspirin recommended for all patients over

50 years old

Not addressed Based on combination of cardiovascular benefits

and anticancer effects of aspirin

AT9 Antithrombotic Therapy and Prevention of Thrombosis, 9th ed, AT8 Antithrombotic Therapy and Prevention of Thrombosis, 8th ed, VTE
venous thromboembolism, LMWH low molecular weight heparin, DVT deep vein thrombosis

118 R. D. Lopes et al.

123



results of TRA-2P, similar to other secondary prevention

trials, suggested that dual antithrombotic therapy might be

important for the prevention of cardiovascular events in

patients with a history of coronary artery disease, but at the

expense of increased bleeding risk.

Another major study presented as a late breaking clinical

trial at ACC 2012 was BRIDGE-ACS (Brazilian Inter-

vention to Increase Evidence Usage in ACSs). This study

was conducted in Brazil to evaluate the effect on compli-

ance and clinical outcomes of a program designed to

improve implementation of the guidelines of the Brazilian

Society of Cardiology for the treatment of ACS in 34

public hospitals. A dedicated nurse followed chest pain

patients from hospital admission to discharge, and training

and teaching tools were provided to the physicians

involved in patient care. The program resulted in a sig-

nificantly higher proportion of patients at intervention

hospitals who received all of the acute therapies for which

they were eligible (67.9 vs. 49.5 % for control patients; HR

2.64; 95 % CI 1.28–5.45; P = 0.01). At the time of hos-

pital discharge, 31.9 % of patients at non-intervention

hospitals received recommended medications versus

50.9 % of patients at intervention hospitals (HR 2.49; 95 %

CI 1.08–5.74; P = 0.03). The authors concluded that

although compliance with evidence-based treatment is still

low in developing countries, the implementation of simple

measures may improve compliance with important guide-

lines recommended for treatment of patients with ACS.

Finally, one of the most interesting studies in 2012 was

presented at the ESC congress. This investigator-initiated

randomized clinical trial, WOEST (What Is the Optimal

Antiplatelet and Anticoagulant Therapy in Patients With

Oral Anticoagulation and Coronary Stenting?), evaluated

the association of two different antithrombotic regimens

with ischemic and bleeding outcomes in 573 patients on

oral anticoagulation undergoing stent implantation. In

recent years, the indications for using both anticoagulation

and antiplatelet therapy have increased. However, triple

therapy is associated with increases in both the risk of

bleeding and mortality. WOEST compared triple therapy

with an anticoagulant agent plus aspirin and clopidogrel

versus an anticoagulant and clopidogrel (no aspirin). The

primary and secondary endpoints were thrombolysis in

myocardial infarction (TIMI) bleeding and all-cause mor-

tality, stroke, reinfarction, stent thrombosis, or urgent

revascularization, respectively. After 1 year, patients ran-

domized to dual therapy had significantly lower rates of

bleeding compared with triple therapy (19.5 vs. 44.9 %;

HR 0.36; 95 % CI 0.26–0.50; P \ 0.001). Incremental

bleeding in the triple therapy group was mostly gastroin-

testinal, skin, and puncture site hemorrhages, but not ICH.

Mortality was significantly lower among patients on dual

therapy (2.6 vs. 6.4 %; P = 0.027), but there were no

differences between groups in the primary composite

ischemic endpoint or other individual endpoints. WOEST

was the first prospective randomized trial to demonstrate a

significant reduction in bleeding events among patients on

dual anticoagulant and clopidogrel therapy compared with

triple therapy with an anticoagulant agent, clopidogrel, and

aspirin. However, this trial was not powered to examine

ischemic endpoints, so these results should be interpreted

with caution.

Transition from warfarin to new oral anticoagulants

in patients with AF

Physicians seeing patients with AF have to make a series of

important decisions about anticoagulant therapy. For

patients with new AF who are candidates for anticoagula-

tion, considerations currently include warfarin, dabigatran,

or rivaroxaban. For patients with AF on warfarin therapy,

considerations include continuation of warfarin or transi-

tion to a new oral anticoagulant.

Subgroup analyses in previous trials have raised the

hypothesis that most of the benefit of warfarin compared

with other antithrombotic strategies is in patients who are

already taking oral anticoagulant therapy rather than

patients who are naı̈ve to vitamin K antagonists (VKAs)

and about to start warfarin. VKA-experienced patients

tended to have lower risks of major vascular events and

major bleeding in contrast to patients who were initiated on

warfarin without a prior history of anticoagulant exposure.

In the ROCKET AF (Rivaroxaban Once Daily Oral

Direct Factor Xa Inhibitor Compared with Vitamin K

Antagonism for Prevention of Stroke and Embolism Trial

in AF), RE-LY (Randomized Evaluation of Long-term

Anticoagulant Therapy), and ARISTOTLE (Apixaban for

Reduction in Stroke and Other Thromboembolic Events in

AF) trials, approximately 50–70 % of patients enrolled

were VKA-experienced. Importantly, the overall treatment

effect and safety profile observed with the novel antico-

agulant compared with warfarin was consistent in VKA-

naı̈ve and VKA-experienced patients. The data from these

large trials support the safe transition of warfarin to a novel

anticoagulant.

Antithrombotic therapy in new devices for heart

failure: an update

End-stage refractory heart failure is a life-threatening

syndrome, and few options are available to these patients:

palliative care, placement of a ventricular assist device

(VAD), or orthotopic heart transplantation (OHT). Unfor-

tunately, OHT is not available for all heart failure patients
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who would benefit from this procedure, due to a shortage of

donor hearts. As a result, thousands of people die annually

while awaiting heart transplantation.

Placement of a VAD is an effective option for treatment

of acute or chronic end-stage heart failure. Use of

mechanical circulatory support (MCS) is increasing as a

result of improvements in continuous-flow ventricular

assist systems. MCS saves lives and enables the next steps

in patient treatment, such as OHT, or provides permanent

treatment of heart failure. Due to the donor organ shortage,

increasing numbers of patients are on lifelong support as

destination therapy.

However, despite enormous progress in the field of MCS,

there remain many obstacles to be overcome. After a VAD

implantation, a prothrombotic state may develop, depending

on pump design and patient characteristics. The incidence of

stroke among these patients varies from 3 to 47 %. This

hypercoagulable state requires antithrombotic therapy with a

combination of oral anticoagulation and antiplatelet therapy.

The use of warfarin (international normalized ratio [INR]

target 2.5) and aspirin (100 mg/day), with point-of-care tests

showing at least 70 % platelet function inhibition, seems to

have the best bleeding-thrombosis trade-off. For many

patients, maximum aggregation can be reduced to less than

30 % through use of small doses of aspirin (25 mg twice

daily) and of clopidogrel (35 mg/day). The use of throm-

boelastography to monitor antithrombotic therapy in these

patients may be recommended.

Two clinically important interactions occur in VAD

patients. First, due to long-term treatment with heparin

before and after surgery, heparin-induced thrombocytope-

nia (HIT) type II may develop. HIT is caused by platelet-

activating antiplatelet factor 4/heparin antibodies. How-

ever, clinical HIT (thrombocytopenia or thrombosis, or

both) develops in only a minority of patients who form

antibodies. The incidence of heparin-induced immuniza-

tion and clinical HIT II approach 65 and 10 %, respec-

tively, with a high risk of cerebrovascular ischemia/

infarction. Close monitoring of symptoms or even regular

laboratory tests during heparin infusion may be necessary.

In acute situations (e.g., for heart transplantation or device

exchange), short-term re-exposure to heparin with con-

comitant use of IIb/IIIA inhibitor tirofiban is a reasonable

option. Alternatively, use of bivalirudin has been success-

ful in previous studies. The use of alternative, non-heparin

agents for routine post-implant anticoagulation in VAD

patients should be further evaluated.

The second major effect of continuous-flow VADs on

the coagulation system is the acquired vWF deficit, which

appears to be a significant contributor to bleeding episodes

during support. The mechanism of this effect remains

unclear. Routine monitoring of vWF multimers and their

activity should be addressed.

Antithrombotic therapy in patients with valvular

and congenital heart disease: where do we stand?

Valvular heart disease

Patients with prosthetic heart valves require chronic oral

anticoagulation and face an elevated risk of thromboem-

bolic events that depends on the type of prosthesis and its

anatomical position. Patients with mechanical valves are at

high risk, necessitating the use of VKAs. In North Amer-

ica, warfarin is the sole representative of this drug class.

Phenprocoumon is widely used in South America and

Europe, while fluindione, and acenocoumarol are less fre-

quently employed.

Before the implantation of an artificial heart valve, it is

crucial to estimate the individual risk of bleeding. Each

type of prosthetic heart valve has its own thrombogenicity

profile. The risk of thrombosis is also directly related to

valve position. Valves placed in the mitral position have an

increased risk of thromboembolic complications compared

with those in the aortic position. Guidelines recommend

that patients with mechanical valves in the aortic position

should have an INR of 2.0–3.0, and patients with valves in

the mitral position should have an INR of 2.5–3.5. Newer

anticoagulants, such as dabigatran and apixaban, are not

recommended for artificial valves, as there are no clinical

data to support their use. There are reports of massive valve

thrombosis when warfarin was replaced by dabigatran.

The addition of antiplatelet agents to VKAs has been

shown to reduce the occurrence of embolic complications

(including death). Patients deemed to be at high risk for

embolic events, including those with concomitant AF,

previous thromboembolism, and mitral prostheses, may

derive a greater benefit from concomitant antiplatelet

therapies.

Patients with bioprosthetic valves are often treated with

systemic anticoagulation for a short period of time fol-

lowing implantation. Current evidence recommends anti-

coagulation for bioprosthetic valves during the first 90

postoperative days, but this still remains a point of debate

among clinicians and a point of uncertainty in the guide-

lines. Data from the Society of Thoracic Surgeons database

show that among patients aged 65 years and older, death

and embolic events were relatively rare in the first

3 months after bioprosthetic aortic valve replacement. In

that registry, a regimen of aspirin plus warfarin compared

with aspirin only was associated with a reduced risk of

death and embolic events, but at the cost of increased

bleeding risk. There is no consensus on anticoagulation for

valves placed endovascularly; some authors have suggested

that dual antiplatelet therapy (aspirin and clopidogrel) for

6 months after the procedure may be sufficient for throm-

boembolism prevention.
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Often, patients with mechanical valves require tempo-

rary interruption of VKA therapy for clinical or surgical

reasons and will usually require some temporary antico-

agulation during this time. This is referred to as a bridge

therapy. Bridging is reasonable to consider for a patient

with a high risk for thromboembolic events. Low-molec-

ular-weight heparin should be used when there is a low

predicted risk of bleeding. For patients with a higher

bleeding risk (e.g., female, low body weight, end-stage

renal failure), hospital admission and the use of unfrac-

tionated heparin is encouraged.

Emergency surgery is most reasonable for patients with

a thrombosed left-sided prosthetic valve and New York

Heart Association (NYHA) functional class III/IV symp-

toms. Fibrinolytic therapy should be considered for patients

for whom surgical intervention carries a prohibitively high

risk or for those with absolute contraindications to surgery.

In patients with a small clot burden who are NYHA

functional class I or II, treatment with short-term intrave-

nous unfractionated heparin therapy or continuous infusion

of fibrinolytic therapy may be considered. Fibrinolytic

therapy is also reasonable for thrombosed right-sided

prosthetic heart valves with NYHA functional class III/IV

symptoms.

Congenital heart disease

There are a few clinical situations in which anticoagulation

is required for congenital heart disease. Children with a

heart valve prosthesis should be managed as recommended

for adults. Post-operative management after the Fontan

procedure may include anticoagulation, as chronic or acute

venous conduit thrombosis has been reported. But this has

to be weighted individually, in a risk/benefit fashion.

Anticoagulation is not recommended as routine for

patients with cyanotic heart disease, except in the presence

of AF, documented pulmonary thrombosis or embolism,

transient ischemic attack or stroke, deep venous thrombo-

sis, and occasionally after placement of a right-sided

device (such as a permanent pacemaker).

Atrial septal defects (patent foramen ovale [PFO], atrial

septal defect [ASD], or atrial septal aneurysm [ASA]) in

adults deserve special considerations regarding anticoagu-

lation for prevention of paradoxical systemic embo-

lism. Therapeutic options for prevention of recurrent stroke

are antiplatelet agents or anticoagulants, and surgical or

percutaneous closure of the defect. The choice depends on

several factors, especially the type of abnormality. Existing

retrospective and prospective data are conflicting with

regard to the relationship between ischemic stroke and

PFO, ASD, and ASA. Population-based studies suggest

that a PFO, even when large, is not an independent risk

factor for cryptogenic ischemic stroke. Current guidelines

state that, for patients with an ischemic stroke or transient

ischemic attack and a PFO, antiplatelet therapy is reason-

able (class IIa), but there are insufficient data to establish

whether anticoagulation is equivalent or superior to aspirin

for secondary stroke prevention in patients with PFO (class

IIb), and there are insufficient data to make a recommen-

dation regarding PFO closure in patients with stroke and

PFO (class IIb).

Management of anticoagulant-associated bleeding

Oral anticoagulation with VKAs has served as the primary

treatment for the prevention of stroke and systemic

embolization in patients with AF for decades. Over the past

several years, multiple novel oral anticoagulants targeting

key mediators of coagulation, including thrombin and

factor Xa, have been developed. Specifically, agents tar-

geting thrombin (dabigatran) and factor Xa (apixaban and

rivaroxaban) have either reached late stages of clinical

development (apixaban) or received approval (dabigatran,

rivaroxaban) by the FDA for use in patients with non-

valvular AF. The promising results derived from large-

scale clinical trials with these agents compared with war-

farin expands the available therapeutic options for the

prevention of stroke and systemic embolization in this

rapidly increasing patient population. However, there is an

unmet clinical need—specifically, the absence of data on

reversal that threatens the optimal use of a new generation

of effective anticoagulants.

From a clinical perspective, the desire to attenuate or

fully reverse an anticoagulant’s pharmacodynamic effect

arises in several relatively common scenarios—scheduled

procedures associated with a risk for bleeding, unscheduled

procedures associated with a risk for bleeding, moderate to

severe trauma, and active bleeding that is serious or life-

threatening. In each instance, the desired goal is to restore

hemostatic potential without increasing the risk of throm-

bosis. In the absence of antidotes, management options are

directed toward either removing active drug from the cir-

culation (e.g., dialysis for dabigatran) or, more commonly,

generating thrombin substrate by accelerating the synthesis

of normally functioning coagulation proteins (e.g., vitamin

K for warfarin), administering coagulation proteins (e.g.,

fresh frozen plasma, prothrombin complex concentrate,

activated prothrombin complex concentrate), and/or facil-

itating coagulation protein assembly on activated platelet

(e.g., recombinant factor VIIa).

Fundamentally, the requirements for attenuating the

pharmacodynamic effects of an anticoagulant—low ‘‘free’’

drug plasma concentration, coagulation factor substrate

(concentration/activity) given exceeds drug inhibitory

capacity, short drug half-life, and ability to generate
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thrombin—may depend on the pharmacological properties

of the drug (anticoagulant) or require an understanding of

coagulation. Clinicians must weigh the risks and benefits of

anticoagulant reversal, and all institutions should develop

practical guidelines for the prevention and management of

bleeding.

Bleeding in patients with ACS: importance

and management

Over the last 3 decades, there have been numerous

advances in the management of patients with ACS and

secondary prevention of ischemic events after ACS.

However, each of these therapies, including more frequent

and earlier coronary angiography and intervention and the

development of more potent antiplatelet and anticoagulant

therapy, while improving ischemic outcomes, has

increased the risk of bleeding among ACS patients. The

challenge today is to balance ischemic and bleeding risk to

optimize overall outcomes.

Understanding the importance of bleeding and its man-

agement is made difficult by a variety of factors. First, from

clinical trials, it has become clear that bleeding is common

among ACS patients, but clinical trial populations substan-

tially underestimate the frequency of bleeding among all

patients treated with modern interventional and antithrom-

botic therapy in the community. For example, rates of

bleeding in clinical trials have ranged from 3 to 7.1 %, but

according to the CRUSADE (Can Rapid Risk Stratification

of Unstable Angina Patients Suppress Adverse Outcomes

With Early Implementation of the ACC/AHA Guidelines)

registry, bleeding among ACS patients in the community

was as high as 11 %. This is largely because comorbidities

(e.g., older age and renal insufficiency) that predispose to

bleeding are more frequent, and women are treated in greater

proportions in the community than among populations

selected into clinical trials.

Second, clinical trials and registries use varying defini-

tions of bleeding, which challenges cross-study comparisons

of bleeding rates and the effect of various antithrombotic

treatments on bleeding rates. For example, the rates of major

bleeding across the PURSUIT (Platelet Glycoprotein IIb/IIIa

in Unstable Angina: Receptor Suppression Using Integrilin

Therapy), CURE (Clopidogrel in Unstable Angina to Pre-

vent Recurrent Events), SYNERGY (Superior Yield of the

New Strategy of Enoxaparin, Revascularization and Gly-

coprotein IIb/IIIa Inhibitors), TRITON-TIMI 38 (Trial to

Assess Improvement in Therapeutic Outcomes by Opti-

mizing Platelet Inhibition with Prasugrel–Thrombolysis In

Myocardial Infarction), and CHARISMA (Clopidogrel for

High Atherothrombotic Risk and Ischemic Stabilization,

Management, and Avoidance) trials ranged from 1.7 to

9.1 %, but each trial used a different definition of bleeding.

Further, from pooled data from the PURSUIT and PARA-

GON-B (Platelet IIb/IIIa Antagonist for the Reduction of

ACS Events in a Global Organization Network-B) trials that

simultaneously reported bleeding on both the GUSTO and

TIMI scales, the rates of major bleeding were nearly eight-

fold higher using the TIMI scale (8.2 vs. 1.2 %). In an

attempt to circumvent this problem, the Academic Bleeding

Consensus Working Group, an international, multidisci-

plinary collaboration, has developed the Bleeding Academic

Research Consortium classification for bleeding with the

goal of standardizing the reporting of bleeding in practice

and clinical trials.

Despite the challenges of translating trial results to

community populations and the widely varying definitions

of bleeding (and thus the differing rates of bleeding across

clinical trials and registries), one common theme remains:

ACS patients who bleed have higher mortality, longer

lengths of stay, and greater costs of care than those who do

not bleed. The relationship with mortality is observed in

short-, intermediate-, and long-term follow-up but is more

apparent when a ‘‘clinical’’ (GUSTO) rather than labora-

tory-based (TIMI) definition of bleeding is used. Further,

the relationship is present regardless of the source of

bleeding (access site [adjusted HR for 1-year mortality

1.82; 95 % CI 1.17–2.83,] or non-access site [adjusted HR

3.94; 95 % CI 3.07–5.15]), although the association of non-

access site bleeding with mortality is more than two times

greater than for access site bleeding.

Finally, in an interesting observation from the ACUITY

(Acute Catheterization and Urgent Intervention Triage

Strategy) investigators, a bleeding event within the first

30 days after an ACS event was associated with an even

greater risk for mortality over the ensuing year (12.5 %)

than an MI during the first 30 days (8.6 %), a difference

that persisted after adjustment for baseline characteristics.

The 1-year mortality rate among patients with both

bleeding and MI during the first 30 days was 28.9 %.

Importantly, in clinical trials of novel anticoagulant agents

that reduced bleeding rates compared with standard thera-

pies, these agents also seemed to confer later mortality

benefit. Whether radial access for coronary angiography

and intervention can reduce access site related bleeding and

improve clinical outcomes is unknown but is under study in

the SAFE-PCI (Study of Access Site for Enhancing Per-

cutaneous Coronary Intervention) trial. In the meantime,

use of risk scores to guide treatment selection and careful

consideration of antiplatelet and anticoagulant dosing in

the setting of increased age, lighter body weight, and

impaired renal function are means to minimize bleeding

risk in ACS patients.

Despite the clear association of bleeding with mortality

after an ACS event, the underlying mechanism through
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which bleeding results in worse outcomes is uncertain. In

part, this relationship is driven by the greater number of

comorbidities among patients who bleed compared with

those who do not. This hypothesis is supported by adjusted

analyses in the studies described above, and by the FEAST

(Iron [Fe] and Atherosclerosis Study) trial in which phle-

botomy of healthy individuals (removing 920 mL of blood

over five visits) resulted in no difference in mortality over

6 years of follow-up. Hemodynamic instability that results

from bleeding, response to bleeding, including acute

reversal of antiplatelet and antithrombotic therapy, and

withholding of therapy at discharge also likely contribute.

In one study, ACS patients who had an in-hospital bleed

were approximately 55 % less likely to receive aspirin and

38 % less likely to receive clopidogrel at discharge. Not

until 1 year for aspirin and 6 months for clopidogrel did

use among patients with bleeding approximate that among

patients who did not bleed. In another study, even nuisance

bleeding resulted in withholding of clopidogrel at dis-

charge among patients who had received a drug-eluting

stent; overall, 85.7 % of patients experienced nuisance

bleeding, and 11 % were discharged without clopidogrel.

Importantly, other researchers showed that these interrup-

tions in treatment correlated with worse ischemic outcomes

at 6 months (adjusted HR for death, MI, or stroke 1.36;

95 % CI 1.01–1.85). Finally, it appears that transfusion

itself is associated with nearly four-fold greater mortality at

30 days among ACS patients, though the mechanism,

particularly what is not explained by baseline characteris-

tics and hemodynamic status, is not well understood.

Randomized trials of transfusion strategies and comparing

older blood versus newer blood stores are ongoing and

should provide insight into this important question.

In summary, with treatment advances, ischemic out-

comes among ACS patients have improved over time, but,

in parallel, bleeding has emerged as an important clinical

event that is associated with increased mortality among

these patients. Efforts to reduce bleeding are a priority, and

strategies that reduce bleeding (anticoagulants such as

bivalirudin and fondaparinux and selection and manage-

ment of vascular access sites) are associated with improved

survival. Attention to assessment of bleeding risk, to

application of these strategies when bleeding risk is high,

and to appropriately dose-adjusting medications for

reduced renal function and body weight should help to

minimize bleeding and its consequences in practice.

ICH in patients treated with warfarin: where do we

stand and how can we manage it?

Intravenous tissue plasminogen activator (tPA) is an

effective treatment to reduce the risk of death or disability

following an acute ischemic stroke; however, tPA can also

cause symptomatic ICH. This treatment-related risk is

presumed to be higher among patients already on home

anticoagulant therapy. To date, clinicians have had little

guidance on how to treat such patients. The American

Heart Association/American Stroke Association guidelines

permit use of intravenous tPA in warfarin-treated patients,

provided that the patient’s INR is below 1.7. Yet, data for

these recommendations are limited. Warfarin-treated

patients were uniformly excluded from major trials of tPA,

and existing observational studies of tPA use in warfarin-

treated patients have been small and yielded highly

inconsistent findings. Recently, a large series from the

American Heart Association’s Get With The Guidelines

stroke program has provided new insights on this topic.

Anticoagulation in the elderly population: is there

an age limit?

In recent years, use of long-term anticoagulation therapy has

increased, especially in elderly patients. There are several

possible reasons for this, including the fact that less intensive

treatment regimens have been associated with lower rates of

serious bleeding complications compared with past treat-

ment regimens that used higher doses of medication. Also,

data from randomized clinical trials have demonstrated both

the safety and efficacy of long-term oral anticoagulation in

elderly patients. In the setting of nonvalvular AF, older

patients who were treated with warfarin experienced a

60–70 % reduction in their risk of stroke with an acceptably

low rate of serious bleeding complications, which averaged

only 0.1–0.6 % per year. The mean age of patients enrolled

in these trials was older than 65 years, which clearly dem-

onstrates that anticoagulants can be safely administered to

elderly patients. However, there are many gaps in these

studies that prevent us from generalizing these results. The

risk of bleeding may be higher among patients who do not

receive the regular follow-up and careful monitoring that are

characteristic of these studies. The mean follow-up period of

these studies was 2 years, so we do not know the longer-term

risks of hemorrhage in patients who are chronically receiving

oral anticoagulants.

The issue of anticoagulation in the elderly is important

to address because of the high frequency of thrombotic

disorders in this age group. The high prevalence of

thrombotic disorders in the elderly appears to be in large

part related to the frequency of underlying conditions that

predispose individuals to develop thrombosis, such as

congestive heart failure, malignancy, surgery, and immo-

bility. However, there appear to be no differences in

coagulation factors when individuals aged 50–80 years are

compared with younger people.
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Clinicians caring for elderly patients need to know

which individuals are at highest risk for the development of

thrombotic complications so that preventive and treatment

strategies can be targeted at those who would potentially

benefit most from anticoagulation. In patients with AF, risk

stratification for ischemic stroke can be done with the

CHADS2 (congestive heart failure, hypertension,

age [ 75 years, diabetes mellitus, stroke or transient

ischemic attack [2 points]) score. The bleeding risk must

also be assessed. The most recent bleeding risk stratifica-

tion scheme for elderly patients ([65 years old) includes

eight variables to ascertain bleeding risk. However, ische-

mic stroke risk and bleeding risk are predicted by over-

lapping factors. So, patients who profit most from stroke

risk reduction also have higher bleeding risk.

Despite evidence advocating the use of oral anticoagu-

lation in the elderly to reduce the risk of thromboembolic

complications, such therapy is often underused because of

the perceived increased risk of bleeding. In particular, fall

risk tends to be overestimated as a contraindication to

anticoagulation. Cognitive decline in combination with low

socioeconomic status argue against anticoagulation as the

success or failure of oral anticoagulation therapy depends

partly on the patient’s understanding of the benefits and

risks of such medication and the maintenance of the INR

within the therapeutic range.

In conclusion, the decision to start or withhold antico-

agulation in the elderly patient has to be made on the basis

of an assessment of stroke and bleeding risk as well as the

ability to offer tighter INR control. Time in therapeutic

range is a potent predictor of warfarin effectiveness and

safety. New oral anticoagulants for the prevention of stroke

in patients with nonvalvular AF have been available

recently, among them the reversible direct thrombin

inhibitor dabigatran and the factor Xa antagonists riva-

roxaban and apixaban. The lack of necessity for regular

monitoring is advertised as a major advantage. Although

AF is a disease with increasing prevalence with higher age,

these new drugs have not been extensively studied in

multimorbid geriatric patients.

New oral anticoagulants and risk scores for patients

with AF

Despite the advances in our understanding of AF and

stroke, many gaps still exist that challenge the optimal care

of patients with AF. As an example, our ability to dis-

criminate risk of stroke remains limited. Although recent

models that incorporate cardiac biomarkers have improved

discriminatory power, the c-statistics of these models are

still less than 0.7, a score traditionally interpreted as having

limited clinical value. The utility of bleeding risk scores is

also uncertain. These scores predict aggregate bleeding that

includes all major forms of hemorrhage, ranging from

severe epistaxis to intracranial bleeding. Given the severity

of strokes in AF, bleeding scores should be used to identify

and address mutable risk factors such as blood pressure or

concomitant antiplatelet therapy to minimize risk of hem-

orrhage. In addition, there is significant overlap among the

risk factors for stroke and risk factors for hemorrhage,

particularly age, hypertension, renal dysfunction, and prior

stroke, which further compromises their utility in routine

practice.

Bleeding is the most often cited reason for discontinu-

ation of anticoagulant therapy. Although the novel anti-

coagulants—dabigatran, rivaroxaban, and apixaban—

significantly reduced the risk of ICH in clinical trials, the

more frequent complication, gastrointestinal hemorrhage,

was increased with rivaroxaban and the 150-mg dose of

dabigatran. Further research is needed to elucidate the

mechanism of gastrointestinal tract bleeding and identify

factors (e.g., proton pump inhibitors) that might mitigate

this risk.

Distinct from oral VKAs, all of the novel anticoagulants

depend to some degree on renal elimination pathways.

Recent analyses from clinical trial data have been reas-

suring regarding their overall safety among individuals

with moderate renal impairment. However, baseline renal

function does not necessarily inform fluctuations in renal

function over time, and more data are needed for this

important subgroup. Other areas of intense investigation

include defining the burden of AF that warrants lifelong

anticoagulant treatment and the role of subclinical AF. A

recent study highlighted the stroke risk among individuals

with brief bouts of atrial tachyarrhythmias detected by

pacemaker.

How to manage anticoagulation in AF patients

undergoing cardioversion

AF patients have a 5 % annual risk of embolic events.

Patients undergoing cardioversion (CV) of AF longer than

48 hours without anticoagulation have the same risk in less

than a 1-month period. All types of AF longer than 48

hours (paroxysmal, persistent, permanent, and lone) have

increased risk of embolism after CV, and the thrombo-

embolic risk is about the same in all types of CV: electrical,

pharmacological, overdrive suppression, spontaneous, and

ablation.

Fibrillating atria have all the components of Virchow’s

triad: hypercoagulability, endothelium dysfunction, and cir-

culatory stasis. Although these components persist after CV,

the circulatory stasis becomes even more pronounced imme-

diately after resumption of sinus rhythm, a phenomenon
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known as atrial stunning. The stunning is evidenced by the

reduction of emptying velocities in the left atrium and

appendage immediately after reversion to sinus rhythm.

Interestingly, this phenomenon does not occur if sinus

rhythm is not achieved, or if CV is performed in arrhyth-

mias other than AF or flutter. Thromboembolism occurs

because of migration of a previous thrombus or, most

importantly, due to a de novo formation of thrombus after

reversion to sinus rhythm. Mechanical atrial function usu-

ally resumes after 1–4 weeks. Therefore, patients have to be

on a very rigorous antithrombotic therapy for at least

3–4 weeks before and after CV. The antithrombotic regi-

mens include warfarin at a dose adjusted to a target INR of

2.0–3.0 for 3 weeks before and at least 4 weeks after CV; if

CV must be performed earlier, after effective anticoagula-

tion either with warfarin, unfractionated heparin, or low-

molecular-weight heparin (enoxaparin), a transesophageal

echocardiography is performed to exclude the presence of

atrial or appendage thrombus. If there is no thrombus, CV is

performed, and anticoagulation is maintained for a mini-

mum of 4 weeks. Recently, the new direct antithrombin

inhibitor dabigatran was shown to be as effective as war-

farin for prevention of thromboembolism after CV, since it

is administered for the same time period. If patients have a

CHADS2-VASc score C 1, anticoagulation must be main-

tained indefinitely, since all antiarrhythmic treatments of AF

are not curative. The same consideration can be applied to

catheter ablation.

AF and heart failure: what’s new?

Atrial fibrillation and heart failure commonly coexist, and

management of the combination requires specific consid-

erations. Heart failure is a risk factor for stroke in AF, and

AF increases risk of adverse outcomes in chronic as well as

in hospitalized heart failure populations. The novel oral

anticoagulants have consistent benefits for AF in patients

with and without heart failure. Biomarkers provide insight

into risk in AF, and B-type natriuretic peptide (BNP) is a

powerful predictor of stroke. BNP is also a predictor of

which patients who have ‘‘cryptogenic’’ stroke also have

underlying AF. Subclinical AF, including in patients with

heart failure, is associated with risk of stroke and provides

an important opportunity to study whether oral anticoagu-

lation may improve clinical outcomes.

Between 17 and 28 % of the populations in recent

clinical registries and trials had heart failure or left ven-

tricular dysfunction (left ventricular ejection fraction

B40 %). In patients with heart failure, there is a relation-

ship between more severe heart failure and greater preva-

lence of AF, with \10 % in the SOLVD (Studies of

Left Ventricular Dysfunction Prevention) trial having left

ventricular dysfunction without heart failure and 50 % in

the CONSENSUS (Cooperative North Scandinavian

Enalapril Survival Study) trial of NYHA class IV patients.

In the Framingham Study, over 30 % of heart failure

patients without AF at baseline developed it within 4 years.

Moreover, the development of AF was independently

associated with higher risk of death.

Can AF be prevented in patients with heart failure? Yes,

there are modest reductions in development of new AF with

effective heart failure treatments, such as with angiotensin

receptor blockers and eplerenone. This provides yet another

rationale for use of these life-saving treatments.

The role of rate versus rhythm control is largely driven

by symptoms, since trials that tested a routine rhythm

control strategy, such the AFFIRM (AF Follow-up Inves-

tigation of Rhythm Management) trial, have shown no

benefit. Thus, rhythm control can generally be reserved for

patients with refractory symptoms. It was suspected that

rhythm control might be beneficial in a heart failure pop-

ulation for which optimizing left ventricular filling and

cardiac performance would be especially important.

However, the AF-CHF (AF and Congestive Heart Failure)

trial showed no benefit from rhythm control, mainly with

amiodarone, in a heart failure population. While lenient

versus strict rate control (to \80 beats/min) has not been

well tested in the heart failure population, strict control had

no benefit on hard outcomes or quality of life in the RACE

II (Rate Control Efficacy in Permanent AF: A Comparison

Between Lenient versus Strict Rate Control II) trial in a

general population with AF.

The role of oral anticoagulation in heart failure with

reduced left ventricular ejection fraction has been the

subject of a series of trials. The most recent and most

relevant trial, WARCEF (Warfarin versus Aspirin in

Reduced Cardiac Ejection Fraction), found no benefit to

warfarin compared with 325 mg a day of aspirin on the

primary outcome of ischemic stroke, ICH, or death. There

was a modest reduction in ischemic stroke itself that was

counterbalanced by more bleeding. This trial leaves open

the possibility that there could be a role for a safe and

effective oral anticoagulant in chronic heart failure, in the

right population.

To what extent heart failure itself, with or without left

ventricular dysfunction, is a risk factor for stroke and a

reason for oral anticoagulation in AF has been debated.

Heart failure with decreased left ventricular ejection frac-

tion may be a more important risk factor than with pre-

served function. The Danish registry showed that heart

failure as a single factor identifies risk of stroke in AF, with

a similar increased risk as for hypertension, diabetes, vas-

cular disease, and older age.

A relevant question is whether the new oral anti-

coagulants—dabigatran, rivaroxaban, and apixaban—have
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similar effectiveness compared with warfarin among

patients with versus without heart failure or left ventricular

dysfunction. The answer is yes: each of the drugs seems to

have consistent benefits in this population.

Blood protein biomarkers have been shown to be inde-

pendently associated with risk in the AF population. In

particular, N-terminal pro-BNP (NT-proBNP) is a powerful

predictor of stroke and of vascular death in the RE-LY trial

database, and the relationship with outcomes appears to be

additive to the clinical factors in the CHADS2 score. In the

ARISTOTLE trial, NT-proBNP was a powerful predictor

of stroke, of death, and even of bleeding, including after

adjustment for renal function. BNP has also been shown to

differentiate patients with ischemic stroke into those who

do and those who do not have AF subsequently recognized.

Thus, BNP has promise as a biomarker to understand the

likelihood of subclinical AF in certain populations as well

as to stratify risk of stroke and other outcomes in patients

with known AF. How this can be used to refine our patient

selection and use of oral anticoagulants is an important area

of ongoing investigation.

In summary, the intersection of AF and heart failure is

an important and common clinical scenario. There is an

opportunity to improve the use of medical therapies for

each condition as well as to prevent each condition and its

consequences. In years to come, this high-risk combination

will be an area ripe for further study to search for better

treatments.

How do I decide who should receive DVT prophylaxis

in clinical practice?

Pulmonary embolism remains the most common prevent-

able cause of hospital death. The prevention of VTE is the

priority strategy to improve patient safety in hospitals.

There is strong evidence from a vast number of randomized

trials that appropriately employed thromboprophylaxis is

cost effective and has a desirable benefit-to-risk ratio.

Thus, selecting who should receive DVT prophylaxis is

very important. All physicians should be encouraged to

increase the use of early ambulation and shorter lengths of

hospitalization for all patients, whenever possible, to

diminish the risk of VTE.

In hospitalized medical patients, there are many models

to assess risk for VTE (e.g., IMPROVE [International

Medical Prevention Registry on VTE] and Padua risk

scores) and risk for bleeding (e.g., IMPROVE risk score),

although none have been validated in prospective trials. In

general, prophylactic anticoagulation is recommended for

most patients who are hospitalized with an acute medical

illness, who do not have an increased risk of bleeding and

who have at least one risk factor for VTE (e.g., congestive

failure, acute exacerbations of chronic pulmonary disease,

stroke with paralysis, sepsis, inflammatory bowel disease, a

high degree of immobility, age more than 75 years, and

presence of cancer or a previous episode of VTE) and

limited mobility for more than 3 days.

The risk of postoperative VTE is usually higher and

depends on the surgical procedure (e.g., degree of inva-

siveness, type and duration of anesthesia, duration of

immobilization), as well as patient-related variables (e.g.,

increasing age, prior VTE, presence of malignancy or

obesity, presence of an inherited or acquired hypercoagu-

lable state). Patients are divided into low-, moderate-, and

high-risk categories in many perioperative care guidelines.

For patients undergoing low-risk general surgery proce-

dures that do not have other additional risk factors for

VTE, the only recommendation is early and frequent

ambulation. Most other surgical patients will require some

kind of DVT prophylaxis.

A recent randomized trial, Apixaban Dosing to Opti-

mize Protection from Thrombosis (ADOPT), assessed the

efficacy and safety of prolonging prophylaxis for VTE in

medically ill patients beyond hospital discharge. This

double-blind, double-dummy, placebo-controlled trial

included acutely ill patients who had congestive heart

failure or respiratory failure or other medical disorders and

at least one additional risk factor for VTE and who were

hospitalized for at least 3 days. A total of 6,528 patients

were randomized in a concealed fashion to receive apix-

aban administered orally at a dose of 2.5 mg twice daily for

30 days or enoxaparin administered subcutaneously at a

dose of 40 mg once daily for 6–14 days. The primary

efficacy outcome was the 30-day composite of death rela-

ted to VTE, pulmonary embolism, symptomatic DVT, or

asymptomatic proximal-leg DVT, as detected with the use

of systematic bilateral compression ultrasonography on day

30. The primary safety outcome was bleeding. Among the

patients who could be evaluated, 2.71 % in the apixaban

group (60 patients) and 3.06 % in the enoxaparin group (70

patients) met the criteria for the primary efficacy outcome

(relative risk = 0.87; 95 % CI 0.62–1.23; P = 0.44). By

day 30, major bleeding had occurred in 0.47 % of the

patients in the apixaban group (15 patients) and in 0.19 %

of the patients in the enoxaparin group (6 patients) (relative

risk = 2.58; 95 % CI 1.02–7.24; P = 0.04).

The MAGELLAN (Multicenter, Randomized, Parallel

Group Efficacy and Safety Study for the Prevention of

VTE in Hospitalized Acutely Ill Medical Patients Com-

paring Rivaroxaban With Enoxaparin) trial, not yet pub-

lished, was presented at ACC 2011. In this double-blind,

double-dummy, placebo-controlled randomized trial, 8,101

patients were randomized to receive 10 mg of rivaroxaban

once daily for 35 days or 40 mg of enoxaparin once daily

by subcutaneous injection for 10 days, as the standard

126 R. D. Lopes et al.

123



recommendation. Patients included had one or more acute

medical conditions, including infectious disease, heart

failure, respiratory insufficiency, ischemic stroke, active

cancer, or inflammatory/rheumatic diseases. Patients had

an average age of 71 years, and 60 % had renal impair-

ment. They were in the hospital for an average of 11 days.

The study’s primary efficacy outcome was a composite of

asymptomatic proximal DVT, symptomatic DVT, symp-

tomatic nonfatal pulmonary embolism, and VTE-related

death. The aim of the trial was to show noninferiority of

rivaroxaban at 10 days and superiority at 35 days. The

primary safety outcome was a composite of treatment-

related major bleeding (International Society on Throm-

bosis and Haemostasis definition) and clinically relevant

nonmajor bleeding. The composite primary efficacy end-

point occurred in 2.7 % in each group at day 10 (P for non-

inferiority was 0.0025) and was reduced by 23 % in the

rivaroxaban group at day 35 (P = 0.02 for superiority).

Because of the higher bleeding rates with rivaroxaban

(increased by 130 % [P \ 0.0001] in days 1–10 and by

200 % [P \ 0.0001] in days 11–35), the net clinical benefit

favored enoxaparin, although the number of deaths favored

rivaroxaban—there were six extra fatal bleeds and 11

fewer pulmonary embolism deaths in the rivaroxaban

group. The publication is awaited, where a deeper analysis

of the subgroup results will be provided.

Anticoagulation in women: where do we stand?

Venous thromboembolism is a major cause of female mor-

bidity and mortality. Risk factors for VTE include advancing

age, the presence of inherited or acquired thrombophilias,

hypofibrinolysis, surgery, hormone use (combined contra-

ceptives or hormone replacement therapy), immobilization,

being overweight, pregnancy, and malignancy.

The factors that affect coagulation change as women

age, so anticoagulation treatment differs for the young

woman, the pregnant woman, and the elderly woman. The

key factor appears to be sex hormones, which alter

procoagulant protein expression and the function of blood

and vascular cells. Sex hormones have complicated effects

on the vessel wall, coagulation proteins, and platelets that

may alter thrombosis.

A pregnant woman has a two-fold to five-fold higher

risk of VTE than a nonpregnant woman of the same age; in

developed countries, a pregnant woman is more likely to

die from fatal pulmonary embolism than from obstetric

hemorrhage. The increased VTE risk is mediated through

normal physiological changes of pregnancy, including

alterations in hemostasis that favor coagulation, reduced

fibrinolysis, and pooling and stasis of blood in the lower

limbs.

Women with AF are at higher risk of stroke compared

with men. Reasons for this remain unclear; strong evidence

exists demonstrating gender differences in bleeding risk

associated with antithrombotic treatment, mostly related to

lower values of body mass, organ size, and renal function

in women than men. Warfarin is the most commonly used

anticoagulant in clinical practice, but new drugs are

appearing. The newer anticoagulants are the direct and

indirect factor Xa inhibitors and the direct thrombin

inhibitors. These new agents (dabigatran, rivaroxaban,

apixaban) tend to have more predictable pharmacokinetic

properties and superior efficacy and safety.

Diagnosis and management of heparin-induced

thrombocytopenia: an update

Heparin-induced thrombocytopenia is a syndrome charac-

terized by low platelet count and, paradoxically, thrombo-

embolic events in patients who receive heparin. HIT is

caused by IgG antibodies that bind to platelet factor 4,

which in turn becomes immunogenic when conjugated with

heparin, leading to the generation of thrombin through the

activation of platelets, endothelial cells, and monocytes.

The diagnosis is often challenging because there may be

an overlap of clinical situations that lead to thrombocyto-

penia. Sepsis, hemodilution after surgery, transfusion pur-

ple, drug-induced thrombocytopenia, and disseminated

intravascular coagulation are just some of the differential

diagnoses. Laboratory tests are often very specific or not

widely available, and it is important to consider the pretest

according to the result.

There is another form of HIT, typically characterized

by a minor fall in platelet count, which occurs in the first

2 days of administration of heparin and usually returns to

normal, even with prolonged use of heparin. This type of

nonimmune thrombocytopenia appears to be due to a

direct effect of heparin on the platelet membrane. It

is usually self-limited and does not require specific

treatment.
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