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European Society of Cardiology Congress in Barcelona, Spain

This article summarizes results from 4 studies pre-
sented in August at the European Society of Cardiol-
ogy Congress 2014 in Barcelona, Spain. These studies 

evaluated new treatments for heart failure and heterozy-
gous familial hypercholesterolemia, and factors related to 
medication adherence. 

CONFIRM-HF
The CONFIRM-HF (Ferric CarboxymaltOse evaluatioN on 
perFormance in patients with

IRon deficiency in coMbination with chronic Heart Failure) 
study was designed to assess the benefits and safety of long-
term intravenous (IV) iron therapy with ferric carboxymalt-
ose (FCM) in patients with symptomatic heart failure (HF) 
and iron deficiency. This 52-week, multicenter, randomized, 
placebo-controlled study enrolled 304 patients from 41 sites 
in 9 countries. Eligible patients were ambulatory and had 
stable symptomatic HF (New York Heart Association [NYHA] 
class II or III) with a left ventricular ejection fraction of 45% or 
less, elevated natriuretic peptides (brain natriuretic peptide 
>100 pg/mL and/or N-terminal-pro-brain natriuretic peptide 
>400 pg/mL), iron deficiency (defined as a serum ferritin level 
<100 ng/mL or 100-300 ng/mL if transferrin saturation <20%), 

and a hemoglobin (Hb) level less than 15 g/dL.1

Patients were randomly assigned 1:1 to receive IV FCM 
or placebo (saline) for 52 weeks. They were stratified by site 
and Hb levels (Hb <12.0 g/dL vs Hb ≥12.0 g/dL) to ensure a 
balance of baseline Hb across treatment groups. FCM dos-
ing was based on weight and Hb at screening, with an initial 
therapeutic dose and then maintenance dosing as needed.1 

The study’s primary end point was the change in the 
6-minute walk test (6MWT) distance from baseline to week 
24. Secondary end points included changes in NYHA class, 
patient global assessment (PGA), 6MWT distance, fatigue 
score (assessed using a 10-point visual analogue scale, 
ranging from 1 for no fatigue to 10 for very severe fatigue), 
measures of health-related quality of life (which were as-
sessed using the Kansas City Cardiomyopathy Question-
naire (KCCQ) and the European Quality of Life 5D [EQ-5D] 
questionnaire), and rates of hospitalization. Safety analysis, 
including incidence of adverse events, was conducted up to 
the end of the study.1 

Baseline characteristics and the use of various cardiac 
medications were similar among the 2 treatment groups. 
The mean age of patients was 69 years and almost all pa-
tients (99%) were white. Approximately half of the study 

The American College of Cardiology/American Heart Association 2013 
Lipid Guideline: Evaluating the Pros and Cons

Statins were introduced in September 1987. By 1993, a dramatic drop in the risk of myocardial infarction (MI), stroke, 
amputation, and end-stage renal disease was noted in patients with diabetes.1 

According to Robert H. Eckel, MD, a member of the American College of Cardiology/American Heart Association (ACC/
AHA) 2013 guideline development panel on the treatment of blood cholesterol, the availability of statins and more aggressive 
management of lipids may have something to do with this reduction in events.

In June 2013, after several years of research, the federal government concluded that the National Institutes of Health should 
no longer support guideline development. Consequently, the ACC/AHA assumed the responsibility for developing the succes-
sor to the Adult Treatment Panel (ATP) III guidelines. As a result, the ATP IV guidelines were renamed as the 2013 ACC/AHA 
Guideline for Prevention of Atherosclerotic Cardiovascular Disease (ASCVD).2

In reviewing evidence, panelists included systematic reviews and metaanalyses of RCTs, along with RCTs of fair to good 
quality; trials of poor quality were excluded. Based on this evidence, the panel developed a series of evidence-based state-
ments and limited the number of statements made based on expert opinion. According to Eckel, “Expert opinion should be 
very, very limited.” Select trials forming the evidence base for the ACC/AHA recommendations are described in the Sidebar 
(page SP17).

The ACC/AHA 2013 guideline differs from the ATP III guideline in that it utilizes risk assessment to guide treatment. As 
noted in the updated guideline, the 4 groups of patients in whom studies have shown the greatest potential benefit with 
statin therapy include2:

• Patients with a low-density lipoprotein cholesterol (LDL-C) level ≥190 mg/dL;
• Patients with existing clinical atherosclerotic cardiovascular disease (ASCVD);
• Patients aged 40 to 75 years without diabetes but with a 10-year ASCVD risk ≥7.5% and with an LDL-C level between 70 

mg/dL and 189 mg/dL; and
• Patients aged 40 to 75 years with diabetes and with an LDL-C of 70 mg/dL to 189 mg/dL. 

Background
Atrial fibrillation (AF) is the most common 
type of arrhythmia, affecting approximately  
one-fourth of Americans of European de-
scent population over 40 years of age.1 The 
pathogenesis of AF involves the alteration 
of atrial tissue caused by abnormal struc-
ture or electrophysiological factors, which 
results in abnormal impulse formation.2 
The clinical significance of AF lies in the 
associated 2-fold increase for dementia 
and mortality, 3-fold increase for conges-
tive heart failure, and 5-fold increased risk 
for stroke.1,3 In patients with AF, symptoms 
range from none to severe with associated 
morbidity and mortality caused by hospi-
talization, hemodynamic abnormalities, 
and thromboembolic events. Upon physi-
cal examination, patients may present 
with irregular pulse, irregular jugular ve-
nous pulsations, and variation in the in-
tensity of the first heart sound or absence 
of a fourth sound previously heard during 
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The American Journal of Managed Care launched its Evidence-Based series with the belief that we could bridge 
the gaps among providers, payers, and policy makers. Evidence-Based Oncology and Evidence-Based Diabetes 
Management have been popular with their readers, who appreciate conference coverage and beyond-the-

headlines information they cannot receive elsewhere.
This month, our commitment extends to the world of cardiol-

ogy and to patients affected by such prevalent conditions as hy-
pertension, coronary artery disease, atrial fibrillation, heart fail-
ure, valvular heart disease, and myocardial infarction. We present 
Evidence-Based Cardiology, a publication designed to bridge the 
clinical and managed care realms for those who provide care to 
patients and those who manage populations affected by cardio-
vascular conditions. 

Cardiovascular conditions are associated with substantial im-
pact in terms of morbidity, mortality, and costs. In the United 
States, the total cost incurred due to cardiovascular disease and 
stroke in 2010 is estimated at over $315 billion in direct and indi-
rect costs. Much remains to be done with regard to screening for 
and managing the known risk factors for cardiovascular disease, 
such as dyslipidemia, hypertension, obesity, and diabetes. Ad-
dressing the modifiable risk factors has the potential to greatly re-
duce the burden of cardiovascular disease and its complications.

In this issue of Evidence-Based Cardiology, we present content rel-
evant to practicing cardiologists and others involved in the care 
of cardiology patients, including coverage from major conferences 
and updates and revisions to major clinical guidelines. Conferen-
ces covered include the European Society of Cardiology Congress, 
the American Society of Hypertension Annual Scientific Meeting, and the Transcatheter Cardiovascular Thera-
peutics Annual Meeting. Key guidelines covered include the focused update of the guideline for the diagnosis 
and management of patients with stable ischemic heart disease from the American College of Cardiology (ACC)/
American Heart Association (AHA), and the recently updated guidelines for the management of patients with 
atrial fibrillation from the ACC/AHA/Heart Rhythm Society.

We are excited to bring you this issue of Evidence-Based Cardiology and hope that you find the content timely 
and relevant to your professional interests, whether your focus is on working with individual patients or mem-
bers within a health plan. 

Thank you for reading,

Brian Haug
Publisher

EDITORIAL MISSION

To present policy makers, payers, and providers  
with the clinical, pharmacoeconomic, and regulatory 
information they need to improve efficiency and  
outcomes in cardiology.

Cardiovascular conditions 
are associated with 

substantial impact in terms 
of morbidity, mortality, 

and costs. In the United 
States, the total cost due to 
cardiovascular disease and 

stroke was estimated at 
over $315 billion in 2010, 
including both direct and 

indirect costs.
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population was female.1

Baseline 6MWT distance was simi-
lar among the FCM and placebo groups 
(288 m vs 302 m, respectively). At week 
24, patients given FCM increased their 
distance by 18 meters and those given 
placebo showed a decrease of 16 meters. 
Compared with the placebo group, pa-
tients in the FCM group demonstrated 
significant improvement (33 meters) 
in the 6MWT (P = .002).1 Significant im-
provement in 6MWT distance was also 
observed with FCM at weeks 36 and 52 
compared with placebo (P <.001 for both).

Starting at week 12, patients given 
FCM experienced significant improve-
ments in PGA and fatigue scores com-
pared with those given placebo (P <.05 
for all subsequent time points). Com-
pared with the placebo group, a signifi-
cant improvement in NYHA class was 
observed in the FCM group by week 24 
onward (P <.005 for all subsequent time 
points). Compared with those given pla-
cebo, patients given FCM experienced 
significant improvements in quality of 
life, as measured by the KCCQ score, 
starting at week 12 (P <.05 for all com-
parisons).

Improvements in the EQ-5D health 
state score were observed in the FCM 
group throughout the study, but only 
reached significance in comparison with 
the placebo group at week 36 (P = .002). 
Patients given FCM had a significant-
ly lower risk of hospitalization due to 
worsening HF than those given placebo 
(hazard ratio, 0.39; 95% CI, 0.19-0.82; P 
= .009). The number of overall adverse 
events (AEs), serious AEs, and AEs lead-
ing to study discontinuation were simi-
lar among the 2 groups.1

CONFIRM-HF demonstrated that IV 
iron (FCM) administered to stable pa-
tients with symptomatic, iron-deficient 
HF produced lasting improvement in 
exercise capacity, when measured over 
a 1-year period using the 6MWT.1 Com-
pared with patients given placebo, those 
given FCM also experienced improve-
ment in functional status and quality of 
life throughout the study and a reduced 
risk of hospital admission due to wors-
ening HF. FCM was well tolerated.1 

Few studies have examined iron ab-
sorption in patients with HF. The study 
authors suggest a need to assess the ef-
ficacy of oral iron therapy in these pa-
tients, and 1 large placebo-controlled 
trial (Oral Iron Repletion Effects On Oxy-
gen Uptake in Heart Failure [IRONOUT]) 
is planned.1 

PARADIGM-HF
PARADIGM-HF, a completed study of an 
investigational drug for HF, was presen- 
ted by Milton Packer, MD. The purpose 
of this study was to compare LCZ696, a 

combination of an angiotensin-receptor 
blocker (ARB) (valsartan) and a neprily-
sin inhibitor (sacubitril), to enalapril in 
patients who have HF due to reduced 
ejection fraction. Eligible patients were 
at least 18 years of age; had NYHA class 
II, III, or IV symptoms; had an ejection 
fraction of 40% of less (changed later 
to ≤35% by an amended protocol); and 
had a plasma B-type natriuretic peptide 
(BNP) level of at least 150 pg/mL (or an N-
terminal pro-BNP [NT-proBNP] level ≥600 
pg/mL) or, if they had been hospitalized 
for heart failure within the previous 12 
months, a BNP of at least 100 pg/mL (or 
an NT-proBNP ≥ 400 pg/mL). Patients tak-
ing any dose of an angiotensin-convert-
ing enzyme (ACE) inhibitor or ARB were 
considered for participation, but for at 
least 4 weeks before screening, patients 
were required to take a stable dose of 
a beta-blocker and an ACE inhibitor (or 
ARB) equivalent to at least 10 mg of enal-
april daily.2 

Patients were excluded if they had 
symptomatic hypotension, a systolic 
BP of less than 100 mm Hg at screening 
or 95 mm Hg at randomization; an es-
timated glomerular filtration rate (eGFR) 
below 30 mL/min/1.73 m2 of body-sur-
face area at screening or at randomiza-
tion, or a decrease in the eGFR of more 
than 25% (which was amended to 35%) 
between screening and randomization; 
a serum potassium level of more than 
5.2 mmol per liter at screening (or above 
5.4 mmol per liter at randomization); or 
a history of angioedema or unacceptable 
side effects during receipt of ACE inhibi-
tors or ARBs.2

The 3-phase study began with screen-
ing and a single blind run-in period for 
the target dose of enalapril (10 mg) twice 
daily for 2 weeks followed by a single-
blind run-in period of the target dose of 
LCZ696 for 4 to 6 weeks (initially dosed 
at 100 mg twice daily, then increased to 
200 mg twice daily). Patients who did not 
have adverse effects were randomly as-
signed to LCZ696 200 mg twice daily (n 
= 4187) or enalapril 10 mg twice daily (n 
= 4212), which was added to other stan-
dard therapy.2 

The primary study outcome was death 
from cardiovascular causes or first hos-
pitalization for HF.2

A total of 8442 patients were enrolled 
in the study and the median duration of 
follow-up was 27 months. The baseline 
characteristics of patients, including use 
of concomitant medications (eg, diuret-
ics, digitalis, beta-blockers, and min-
eralocorticoid antagonists) were com-
parable among the 2 groups. The mean 
patient age was 64 years and mean BMI 
was 28 mg/m2. Most patients (nearly 
80%) were male, and approximately one-
third of patients had diabetes.2 

The study was stopped early, after a 
median follow-up of 27 months, due to 
an overwhelming benefit observed in 
patients given LCZ696. Death from car-
diovascular causes or hospitalization 
for HF occurred in 914 patients (21.8%) 
in the LCZ696 group and 1117 patients 
(26.5%) in the enalapril group (P <.001). 

Mean systolic BP at 8 months was 3.2 
mm Hg lower in the LCZ696 treatment 
group than in the enalapril group. The 
rate of symptomatic hypotension was 
higher in the LCZ696 group (14% vs 9.2% 
in the enalapril group), as was the in-
cidence of systolic BP less than 90 mm 
Hg (2.7% and 1.4% respectively). Study 
authors cited the greater vasodilator 
effects of LCZ696 as the cause of symp-
tomatic hypotension, but did not find an 
increased patient dropout rate due to 
this AE. Elevated serum creatinine, el-
evated serum potassium, and cough oc-
curred more frequently in patients given 
enalapril than those given LCZ696.2 

Currently, Novartis is recruiting for 
a large phase 3 study, the Efficacy and 
Safety of LCZ696 Compared to Valsar-
tan, on Morbidity and Mortality in Heart 
Failure Patients With Preserved Ejection 
Fraction (PARAGON-HF),3 with nation-
wide US sites and worldwide study sites. 
Recruitment is expected to begin soon 
for another phase 3 study, the Safety 
and Tolerability During Open-label Treat-
ment With LCZ696 in Patients With CHF 
and Reduced Ejection Fraction,4 that 
will also have nationwide US sites and 
worldwide sites. 

FOCUS
The FOCUS (Fixed-dose Combination 
Drug for Secondary Cardiovascular Pre-
vention) study enrolled patients in 5 
countries with a history of acute myo-
cardial infarction (MI). The objective of 
this study was to determine barriers to 
adherence and measure the difference 
in adherence between patients given a 
single polypill versus those given 3 sepa-
rate drugs.5 

The FOCUS study included 2 phases. 
Phase 1 was a cross-sectional outpatient 
study that evaluated medication adher-
ence patterns in men and women at 
least 40 years old with a history of acute 
MI . Patients with a contraindication to 
the fixed-dose medication, those living 
in a nursing home, or those with men-
tal health issues that prevented self-care 
were excluded from phase 1 of the study. 
Patients who participated in phase 1 
could enroll in phase 2—a randomized, 
open-label, active-controlled, 2-group 
parallel trial. Additional patient exclu-
sion criteria for phase 2 were inabil-
ity to consume any polypill ingredients, 
secondary dyslipidemia, participation 
in another trial, previous percutaneous 

transluminal coronary angioplasty with 
a drug-eluting stent within the previous 
year, severe congestive HF (NYHA III-IV), 
serum creatinine greater than 2 mg/dL, 
any condition limiting life expectancy to 
less than 2 years, and pregnant or pre-
menopausal women.5 

Patients were randomized to receive a 
polypill that contained aspirin 100 mg, 
simvastatin 40 mg, and ramipril (at dos-
es of 2.5 mg, 5 mg, or 10 mg to provide 
flexibility) or the 3 drugs separately (ie, 
control group). All study drugs were self-
administered once daily and provided 
free of charge to participants.5 

Study adherence was determined by 
self-reporting and pill count of num-
bered, assigned pill boxes. A pill count 
between 80% and 110% of provided 
medication was considered to be good 
adherence. Primary outcomes in phase 
1 included patient adherence to these 
medications using the self-reported 
Morisky-Green medication adherence 
questionnaire (MAQ) and the identifi-
cation of factors contributing to inad-
equate adherence to treatment. The 
primary outcome for phase 2 was the 
percentage of patient medication adher-
ence at the 9-month visit, determined by 
pill count and the MAQ. Secondary out-
comes included risk factor control (blood 
pressure [BP] and low-density lipopro-
tein cholesterol [LDL-C] levels at months 
1 and 9) and incidence of AEs.5

A total of 2118 patients were enrolled 
in phase 1. The mean age of patients 
was 64 years and mean time from index 
MI was 3.5 years. A total of 695 patients 
were enrolled in phase 2. In phase 1, the 
average patient adherence (defined as 
an MAQ score of 20) to cardiovascular 
medications was 45.5%. Significant inde-
pendent risk factors for nonadherence 
were younger age, depression, a com-
plex medication regimen, poorer health 
insurance coverage, and a lower level of 
social support (P <.05 for all compari-
sons).5 

In phase 2, 50.8% of patients in the 
polypill group and 41% in the control 
group were taking the medication ad-
equately at 9 months (P = .0019, inten-
tion-to-treat population). The subset 
of patients who attended all visits and 
completed all data on adherence (ie, 
per protocol population; n = 458) dem-
onstrated greater adherence, with 65.7% 
of the polypill group and 55.7% of the 
control group taking the medication ad 
equately.5 

There were no significant differences 
in mean systolic BP, LDL-C levels, or AEs 
in the 2 groups. A total of 35% of patients 
in the polypill group and 32% in the con-
trol group experienced an AE, with 6.0% 
and 6.6% considered severe, respectively. 
A total of 4% of patients in each group 
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Premature discontinuation of any oral anticoagulant, 
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events. If anticoagulation with XARELTO® is 
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bleeding or completion of a course of therapy, 
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scheduling patients for spinal procedures. Factors 
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  Use of indwelling epidural catheters 
  Concomitant use of other drugs that affect 
hemostasis, such as non-steroidal anti-
infl ammatory drugs (NSAIDs), platelet inhibitors, 
other anticoagulants, see Drug Interactions
  A history of traumatic or repeated epidural 
or spinal punctures
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Monitor patients frequently for signs and symptoms 
of neurological impairment. If neurological 
compromise is noted, urgent treatment is necessary.
Consider the benefi ts and risks before neuraxial 
intervention in patients anticoagulated or to be 
anticoagulated for thromboprophylaxis.
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discontinued treatment because of an 
AE.5 

Patients in the polypill group exhibited 
better adherence to therapy, but provid-
ing the medication free in a convenient, 
single-dose pill did not raise treatment 
adherence much beyond the patients’ 
self-reported baseline adherence at the 
start of the study. Many patients had 
a heavy pill burden at the start of the 
study. Approximately one-third of pa-
tients reported adverse events during 
the study, which may be another factor 
in poor adherence. Further research on 
other factors that affect adherence is 
warranted.5

 ODYSSEY Clinical Trials Program
The ODYSSEY clinical trials program is 
designed to assess the efficacy and safe-
ty of alirocumab, a monoclonal antibody 
that targets proprotein convertase sub-
tilisin/kexin type 9 (PCSK9), in patients 
with hypercholesterolemia. Alirocumab 
inhibits PCSK9; PCSK9 binds to LDL-C 
receptors, which causes their degrada-
tion, reducing the ability of the liver to 
remove excess LDL-C from the plasma.6 
Results from 4 ongoing phase 3 ODYS-
SEY studies were presented at the ESC 
Congress.

Alirocumab was compared with pla-
cebo among patients with heterozygous 
familial hypercholesterolemia (heHF) 
(ODYSSEY FH I and ODYSSEY FH II), 
those who were at high cardiovascular 
risk (ODYSSEY COMBO II), and those 
with heHF or high cardiovascular risk 
(ODYSSEY LONG TERM). 

Results from ODYSSEY FH I and FH II, 
placebo-controlled, randomized, blind-
ed, parallel studies, were presented by 
John Kastelein, MD, PhD. Eligible pa-
tients included those with heHF taking 
maximum tolerated statin therapy, an 
LDL-C level greater than 70 mg/dL and a 
history of cardiovascular disease, or an 
LDL-C level greater than 100 and no his-
tory of cardiovascular disease.7 

A total of 735 patients were random-
ized 2:1 to receive self-administered 
subcutaneous injections of alirocumab 
75 mg or placebo (saline) every 2 weeks. 
About 80% of participants were receiving 
high-intensity statin treatment. The pri-
mary end point was the change in LDL-C 
level from baseline to 24 weeks.7

Overall, the median patient age was 
52 years, 44% were female, mean body 
mass index (BMI) was 29 kg/m2, and 9.6% 
had diabetes. The mean LDL-C level was 
145 mg/dL.7

In FH I, patients in the alirocumab 
group had a decrease of 48.8% in LDL-
C level from baseline to 24 weeks while 
the placebo group had an increase of 
9.1% in LDL-C level in the same period 
(P <.0001). A total of 43.4% of patients 

were titrated to the 150-mg dose during 
the study period, and these results were 
maintained for 52 weeks.7

In FH II, patients in the alirocumab 
group had a decrease of 48.7% in LDL-
C level from baseline to 24 weeks while 

the placebo group had an increase of 
2.8% in LDL-C level in the same period 
(P <.0001). A total of 38.6% of patients 
were titrated to the 150-mg dose during 
the study period, and these results were 
maintained for 52 weeks.7 

A total of 3.1% of patients in the ali-
rocumab group discontinued due to 
adverse events compared with 3.7% of 
those in the placebo group. Cardiovas-
cular events occurred in 1.6% of the ali-
rocumab group versus 1.2% of the pla-
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anticoagulation has come of age

generationgenerationgenerationgeneration

Please see Important Safety Information on following pages.
Please see Brief Summary of full Prescribing Information, including Boxed WARNINGS, on following pages.

IMPORTANT SAFETY INFORMATION (cont’d) 
CONTRAINDICATIONS
  Active pathological bleeding 
  Severe hypersensitivity reaction to XARELTO®

(eg, anaphylactic reactions)

WARNINGS AND PRECAUTIONS 
  Increased Risk of Thrombotic Events After Premature 
Discontinuation: Premature discontinuation of any 
oral anticoagulant, including XARELTO®, in the 
absence of adequate alternative anticoagulation 
increases the risk of thrombotic events. An increased 
rate of stroke was observed during the transition 
from XARELTO® to warfarin in clinical trials in atrial 
fi brillation patients. If XARELTO® is discontinued 
for a reason other than pathological bleeding or 
completion of a course of therapy, consider coverage 
with another anticoagulant.

  Risk of Bleeding: XARELTO® increases the risk of 
bleeding and can cause serious or fatal bleeding. 
Promptly evaluate any signs or symptoms of blood 
loss and consider the need for blood replacement. 
Discontinue XARELTO® in patients with active 
pathological hemorrhage.

 •  A specifi c antidote for rivaroxaban is not 
available. Because of high plasma protein binding, 
rivaroxaban is not expected to be dialyzable.

 •  Concomitant use of other drugs affecting hemostasis 
increases the risk of bleeding. These include aspirin, 
P2Y12 platelet inhibitors, other antithrombotic agents, 
fi brinolytic therapy, and NSAIDs.

  Spinal/Epidural Anesthesia or Puncture: When 
neuraxial anesthesia (spinal/epidural anesthesia) 
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XARELTO®

XARELTO® is the fi rst and only 
novel oral anticoagulant with: 

  6 indications approved by the FDA, 

  >85% of commercial and Medicare 
patients covered at lowest branded co-pay,2

 >3 million US prescriptions,3

 >55K patients included in phase 3 trials,4-12

 Convenient oral dosing, and

 No routine coagulation monitoring5-10,13

The #1 prescribed novel oral
anticoagulant in the US*14

Supported by
A comprehensive support program focused 
on access, education, and adherence tools

*Among Factor Xa inhibitors and direct thrombin inhibitors.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d) 

or spinal puncture is employed, patients treated 
with anticoagulant agents for prevention of 
thromboembolic complications are at risk of 
developing an epidural or spinal hematoma, which 
can result in long-term or permanent paralysis. An 
epidural catheter should not be removed earlier than 
18 hours after the last administration of XARELTO®. 
The next XARELTO® dose is not to be administered 
earlier than 6 hours after the removal of the catheter. 
If traumatic puncture occurs, the administration of 
XARELTO® is to be delayed for 24 hours.
  Use in Patients With Renal Impairment: 

 •  Nonvalvular Atrial Fibrillation: Avoid the use of 
XARELTO® in patients with creatinine clearance 
(CrCl) <15 mL/min, since drug exposure is increased. 
Discontinue XARELTO® in patients who develop 
acute renal failure while on XARELTO®.

SIX INDICATIONS STRONG 
  To reduce the risk of stroke and systemic embolism 
in patients with nonvalvular atrial fi brillation (AF). 
There are limited data on the relative effectiveness 
of XARELTO® and warfarin in reducing the risk 
of stroke and systemic embolism when warfarin 
therapy is well controlled

  For the treatment of deep vein thrombosis (DVT)

  For the treatment of pulmonary embolism (PE)

  For the reduction in the risk of recurrence of DVT 
and of PE following initial 6 months treatment for 
DVT and/or PE

  For the prophylaxis of DVT, which may lead to PE 
in patients undergoing knee replacement surgery

  For the prophylaxis of DVT, which may lead to PE 
in patients undergoing hip replacement surgery
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anticoagulation has come of age

generationgenerationgenerationgeneration

Please see Important Safety Information on following pages.
Please see Brief Summary of full Prescribing Information, including Boxed WARNINGS, on following pages.

IMPORTANT SAFETY INFORMATION (cont’d) 
CONTRAINDICATIONS
  Active pathological bleeding 
  Severe hypersensitivity reaction to XARELTO®

(eg, anaphylactic reactions)

WARNINGS AND PRECAUTIONS 
  Increased Risk of Thrombotic Events After Premature 
Discontinuation: Premature discontinuation of any 
oral anticoagulant, including XARELTO®, in the 
absence of adequate alternative anticoagulation 
increases the risk of thrombotic events. An increased 
rate of stroke was observed during the transition 
from XARELTO® to warfarin in clinical trials in atrial 
fi brillation patients. If XARELTO® is discontinued 
for a reason other than pathological bleeding or 
completion of a course of therapy, consider coverage 
with another anticoagulant.

  Risk of Bleeding: XARELTO® increases the risk of 
bleeding and can cause serious or fatal bleeding. 
Promptly evaluate any signs or symptoms of blood 
loss and consider the need for blood replacement. 
Discontinue XARELTO® in patients with active 
pathological hemorrhage.

 •  A specifi c antidote for rivaroxaban is not 
available. Because of high plasma protein binding, 
rivaroxaban is not expected to be dialyzable.

 •  Concomitant use of other drugs affecting hemostasis 
increases the risk of bleeding. These include aspirin, 
P2Y12 platelet inhibitors, other antithrombotic agents, 
fi brinolytic therapy, and NSAIDs.

  Spinal/Epidural Anesthesia or Puncture: When 
neuraxial anesthesia (spinal/epidural anesthesia) 
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XARELTO®

XARELTO® is the fi rst and only 
novel oral anticoagulant with: 

  6 indications approved by the FDA, 

  >85% of commercial and Medicare 
patients covered at lowest branded co-pay,2

 >3 million US prescriptions,3

 >55K patients included in phase 3 trials,4-12

 Convenient oral dosing, and

 No routine coagulation monitoring5-10,13

The #1 prescribed novel oral
anticoagulant in the US*14

Supported by
A comprehensive support program focused 
on access, education, and adherence tools

*Among Factor Xa inhibitors and direct thrombin inhibitors.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d) 

or spinal puncture is employed, patients treated 
with anticoagulant agents for prevention of 
thromboembolic complications are at risk of 
developing an epidural or spinal hematoma, which 
can result in long-term or permanent paralysis. An 
epidural catheter should not be removed earlier than 
18 hours after the last administration of XARELTO®. 
The next XARELTO® dose is not to be administered 
earlier than 6 hours after the removal of the catheter. 
If traumatic puncture occurs, the administration of 
XARELTO® is to be delayed for 24 hours.
  Use in Patients With Renal Impairment: 

 •  Nonvalvular Atrial Fibrillation: Avoid the use of 
XARELTO® in patients with creatinine clearance 
(CrCl) <15 mL/min, since drug exposure is increased. 
Discontinue XARELTO® in patients who develop 
acute renal failure while on XARELTO®.

SIX INDICATIONS STRONG 
  To reduce the risk of stroke and systemic embolism 
in patients with nonvalvular atrial fi brillation (AF). 
There are limited data on the relative effectiveness 
of XARELTO® and warfarin in reducing the risk 
of stroke and systemic embolism when warfarin 
therapy is well controlled

  For the treatment of deep vein thrombosis (DVT)

  For the treatment of pulmonary embolism (PE)

  For the reduction in the risk of recurrence of DVT 
and of PE following initial 6 months treatment for 
DVT and/or PE

  For the prophylaxis of DVT, which may lead to PE 
in patients undergoing knee replacement surgery

  For the prophylaxis of DVT, which may lead to PE 
in patients undergoing hip replacement surgery
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cebo group.7

Results from ODYSSEY COMBO II, 
a placebo-controlled, randomized, 
blinded, parallel study were presented 
by Christopher Cannon, MD. Eligible 
patients included those at high car-
diovascular risk taking maximum tol-
erated statin therapy, an LDL-C level 

greater than 70 mg/dL and a history of 
cardiovascular disease, or an LDL-C level 
greater than 100 and no history of car-
diovascular disease.8 

Patients were randomized 2:1 to re-
ceive a self-administered subcutane-
ous injection of alirocumab 75 mg (up-
titration to 150 mg every 2 weeks) plus 

placebo ezetimibe (n = 479) or placebo 
subcutaneous injection every 2 weeks 
plus ezetimibe 10 mg daily (n = 241). The 
primary end point was the change in 
LDL-C level from baseline to 24 weeks. 
Patients were followed for 52 weeks.8 

Overall, the median patient age was 
62 years, 25% were female, mean BMI 

was 30 kg/m2, and 30% had diabetes. 
The mean LDL-C level was 109 mg/dL. 
The dose of alirocumab was titrated to 
150 mg in 18.4% of the treated group.8

Patients given alirocumab had a 50.6% 
decrease in LDL-C level from baseline to 
24 weeks (to 53 mg/dL) compared with a 
20.7% decrease in those given ezetimibe 

Meeting Highlights: ESC
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anticoagulation has come of age

generationgenerationgenerationgeneration

Please see Important Safety Information on following pages.
Please see Brief Summary of full Prescribing Information, including Boxed WARNINGS, on following pages.

IMPORTANT SAFETY INFORMATION (cont’d) 
CONTRAINDICATIONS
  Active pathological bleeding 
  Severe hypersensitivity reaction to XARELTO®

(eg, anaphylactic reactions)

WARNINGS AND PRECAUTIONS 
  Increased Risk of Thrombotic Events After Premature 
Discontinuation: Premature discontinuation of any 
oral anticoagulant, including XARELTO®, in the 
absence of adequate alternative anticoagulation 
increases the risk of thrombotic events. An increased 
rate of stroke was observed during the transition 
from XARELTO® to warfarin in clinical trials in atrial 
fi brillation patients. If XARELTO® is discontinued 
for a reason other than pathological bleeding or 
completion of a course of therapy, consider coverage 
with another anticoagulant.

  Risk of Bleeding: XARELTO® increases the risk of 
bleeding and can cause serious or fatal bleeding. 
Promptly evaluate any signs or symptoms of blood 
loss and consider the need for blood replacement. 
Discontinue XARELTO® in patients with active 
pathological hemorrhage.

 •  A specifi c antidote for rivaroxaban is not 
available. Because of high plasma protein binding, 
rivaroxaban is not expected to be dialyzable.

 •  Concomitant use of other drugs affecting hemostasis 
increases the risk of bleeding. These include aspirin, 
P2Y12 platelet inhibitors, other antithrombotic agents, 
fi brinolytic therapy, and NSAIDs.

  Spinal/Epidural Anesthesia or Puncture: When 
neuraxial anesthesia (spinal/epidural anesthesia) 
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XARELTO®

XARELTO® is the fi rst and only 
novel oral anticoagulant with: 

  6 indications approved by the FDA, 

  >85% of commercial and Medicare 
patients covered at lowest branded co-pay,2

 >3 million US prescriptions,3

 >55K patients included in phase 3 trials,4-12

 Convenient oral dosing, and

 No routine coagulation monitoring5-10,13

The #1 prescribed novel oral
anticoagulant in the US*14

Supported by
A comprehensive support program focused 
on access, education, and adherence tools

*Among Factor Xa inhibitors and direct thrombin inhibitors.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d) 

or spinal puncture is employed, patients treated 
with anticoagulant agents for prevention of 
thromboembolic complications are at risk of 
developing an epidural or spinal hematoma, which 
can result in long-term or permanent paralysis. An 
epidural catheter should not be removed earlier than 
18 hours after the last administration of XARELTO®. 
The next XARELTO® dose is not to be administered 
earlier than 6 hours after the removal of the catheter. 
If traumatic puncture occurs, the administration of 
XARELTO® is to be delayed for 24 hours.
  Use in Patients With Renal Impairment: 

 •  Nonvalvular Atrial Fibrillation: Avoid the use of 
XARELTO® in patients with creatinine clearance 
(CrCl) <15 mL/min, since drug exposure is increased. 
Discontinue XARELTO® in patients who develop 
acute renal failure while on XARELTO®.

SIX INDICATIONS STRONG 
  To reduce the risk of stroke and systemic embolism 
in patients with nonvalvular atrial fi brillation (AF). 
There are limited data on the relative effectiveness 
of XARELTO® and warfarin in reducing the risk 
of stroke and systemic embolism when warfarin 
therapy is well controlled

  For the treatment of deep vein thrombosis (DVT)

  For the treatment of pulmonary embolism (PE)

  For the reduction in the risk of recurrence of DVT 
and of PE following initial 6 months treatment for 
DVT and/or PE

  For the prophylaxis of DVT, which may lead to PE 
in patients undergoing knee replacement surgery

  For the prophylaxis of DVT, which may lead to PE 
in patients undergoing hip replacement surgery
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(to 85 mg/dL) (P <.0001). The reduction 
was maintained at 52 weeks. Adverse 
events led to study discontinuation in 
7.5% of patients in the alirocumab group 
compared with 5.4% of those in the pla-
cebo group. Cardiovascular events oc-
curred in 4.5% of the alirocumab group 
versus 3.7% of the placebo group.8 Pa-

tients given alirocumab had a 61% de-
crease in LDL-C level from baseline to 
24 weeks (to 53 mg/dL) compared with a 
0.8% increase in those given placebo (to 
123 mg/dL) (P <.0001). The reduction was 
maintained at 52 weeks. From baseline 
to week 24, non–high-density lipopro-
tein-cholesterol levels decreased 52% in 

the alirocumbab group compared with 
0% in the placebo group (P <.0001). A to-
tal of 6.2% of patients given alirocumab 
discontinued the drug due to AEs com-
pared with 5.5% of patients given pla-
cebo. Cardiovascular events occurred in 
1.4% of the alirocumbab group versus 
3.0% of the placebo group.9

Results from these 4 ODYSSEY trials 
demonstrate that alirocumab is associ-
ated with significant reductions in LDL-
C levels of nearly 50% in 24 weeks in pa-
tients with heHF or high cardiovascular 
risk who were already taking maximum 
tolerated statin therapy. In ODYSSEY II, 
alirocumab achieved reductions in LDL-

Meeting Highlights: ESC
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Janssen Pharmaceuticals, Inc.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d) 
 •  Treatment of Deep Vein Thrombosis (DVT), 

Pulmonary Embolism (PE), and Reduction in the 
Risk of Recurrence of DVT and of PE: Avoid the 
use of XARELTO® in patients with CrCl <30 mL/min 
due to an expected increase in rivaroxaban 
exposure and pharmacodynamic effects in this 
patient population.

 •   Prophylaxis of Deep Vein Thrombosis Following 
Hip or Knee Replacement Surgery: Avoid the use 
of XARELTO® in patients with CrCl <30 mL/min due 
to an expected increase in rivaroxaban exposure 
and pharmacodynamic effects in this patient 
population. Observe closely and promptly evaluate 
any signs or symptoms of blood loss in patients with 
CrCl 30 to 50 mL/min. Patients who develop acute 
renal failure while on XARELTO® should discontinue 
the treatment.

  Use in Patients With Hepatic Impairment: No clinical 
data are available for patients with severe hepatic 
impairment. Avoid use of XARELTO® in patients with 
moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment or with any hepatic disease 
associated with coagulopathy, since drug exposure 
and bleeding risk may be increased.
  Use With P-gp and Strong CYP3A4 Inhibitors or 
Inducers: Avoid concomitant use of XARELTO® with 
combined P-gp and strong CYP3A4 inhibitors (eg, 
ketoconazole, itraconazole, lopinavir/ritonavir, 
ritonavir, indinavir/ritonavir, and conivaptan). Avoid 
concomitant use of XARELTO® with drugs that are 

P-gp and strong CYP3A4 inducers (eg, carbamazepine, 
phenytoin, rifampin, St. John’s wort).
  Risk of Pregnancy-Related Hemorrhage: In pregnant 
women, XARELTO® should be used only if the 
potential benefi t justifi es the potential risk to the 
mother and fetus. XARELTO® dosing in pregnancy 
has not been studied. The anticoagulant effect of 
XARELTO® cannot be monitored with standard 
laboratory testing and is not readily reversed. 
Promptly evaluate any signs or symptoms suggesting 
blood loss (eg, a drop in hemoglobin and/or 
hematocrit, hypotension, or fetal distress).
  Patients With Prosthetic Heart Valves: The safety 
and effi cacy of XARELTO® have not been studied in 
patients with prosthetic heart valves. Therefore, use 
of XARELTO® is not recommended in these patients.

DRUG INTERACTIONS
  Avoid concomitant use of XARELTO® with other 
anticoagulants due to increased bleeding risk, 
unless benefi t outweighs risk. Promptly evaluate 
any signs or symptoms of blood loss if patients are 
treated concomitantly with aspirin, other platelet 
aggregation inhibitors, or NSAIDs.
  XARELTO® should be used in patients with CrCl 15 to 
50 mL/min who are receiving concomitant combined 
P-gp and weak or moderate CYP3A4 inhibitors only 
if the potential benefi t outweighs the potential risk.

USE IN SPECIFIC POPULATIONS 
  Pregnancy Category C: XARELTO® should be used 
during pregnancy only if the potential benefi t 
justifi es the potential risk to mother and fetus. 

References: 1. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Market Dynamics New to Brand, July 12, 2013. 2. Data on fi le. Janssen Pharmaceuticals, Inc. Data 
as of 7/1/13. 3. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Weekly, Total Prescriptions, July 2011–August 2013. 4. Mega JL, Braunwald E, Wiviott SD, et al. N Engl J 
Med. 2012;366(1):9-19. 5. The EINSTEIN–PE Investigators. Oral rivaroxaban for the treatment of symptomatic pulmonary embolism. N Engl J Med. 2012;366(14):1287-1297. 6. The EINSTEIN 
Investigators. Oral rivaroxaban for symptomatic venous thromboembolism. N Engl J Med. 2010;363(26):2499-2510. 7. Patel MR, Mahaffey KW, Garg J, et al; and the ROCKET AF Steering 
Committee, for the ROCKET AF Investigators. Rivaroxaban versus warfarin in nonvalvular atrial fi brillation. N Engl J Med. 2011;365(10):883-891. 8. Lassen MR, Ageno W, Borris LC, et al; for the 
RECORD3 Investigators. Rivaroxaban versus enoxaparin for thromboprophylaxis after total knee arthroplasty. N Engl J Med. 2008;358(26):2776-2786. 9. Kakkar AK, Brenner B, Dahl OE, et al; for 
the RECORD2 Investigators. Extended duration rivaroxaban versus short-term enoxaparin for the prevention of venous thromboembolism after total hip arthroplasty: a double-blind, randomised 
controlled trial. Lancet. 2008;372(9632):31-39. 10. Eriksson BI, Borris LC, Friedman RJ, et al; for the RECORD1 Study Group. Rivaroxaban versus enoxaparin for thromboprophylaxis after hip 
arthroplasty. N Engl J Med. 2008;358(26):2765-2775. 11. Hori M, Matsumoto M, Tanahashi N, et al; on behalf of the J-ROCKET AF study investigators. Rivaroxaban vs. warfarin in Japanese 
patients with atrial fi brillation: the J-ROCKET AF study. Circ J. 2012;76(9):2104-2111. 12. Cohen AT, Spiro TE, Büller HR, et al. N Engl J Med. 2013;368(6): 513-523. 13. Mueck W, Eriksson BI, 
Bauer KA, et al. Population pharmacokinetics and pharmacodynamics of rivaroxaban—an oral, direct Factor Xa inhibitor—in patients undergoing major orthopaedic surgery. Clin Pharmacokinet. 
2008;47(3):203-216. 14. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Weekly, August 2013. 

XARELTO® is licensed from Bayer HealthCare AG, 51368 Leverkusen, Germany. 
© Janssen Pharmaceuticals, Inc. 2013 December 2013 001977-130829
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LEARN MORE ABOUT 

visit www.XARELTOhcp.com

Cardiologists start more 
patients on XARELTO® than 
any other anticoagulant1
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IMPORTANT SAFETY INFORMATION (cont’d)
USE IN SPECIFIC POPULATIONS (cont’d) 

There are no adequate or well-controlled studies 
of XARELTO® in pregnant women, and dosing for 
pregnant women has not been established. Use 
XARELTO® with caution in pregnant patients because 
of the potential for pregnancy-related hemorrhage 
and/or emergent delivery with an anticoagulant that 
is not readily reversible. The anticoagulant effect of 
XARELTO® cannot be reliably monitored with 
standard laboratory testing.
  Labor and Delivery: Safety and effectiveness of 
XARELTO® during labor and delivery have not been 
studied in clinical trials.
  Nursing Mothers: It is not known if rivaroxaban is 
excreted in human milk.
  Pediatric Use: Safety and effectiveness in pediatric 
patients have not been established.
  Females of Reproductive Potential: Females of 
reproductive potential requiring anticoagulation 
should discuss pregnancy planning with their physician.

OVERDOSAGE 
  Discontinue XARELTO® and initiate appropriate 
therapy if bleeding complications associated 
with overdosage occur. A specifi c antidote for 
rivaroxaban is not available. The use of activated 
charcoal to reduce absorption in case of XARELTO® 
overdose may be considered. Due to the high 
plasma protein binding, rivaroxaban is not 
expected to be dialyzable.

ADVERSE REACTIONS IN CLINICAL STUDIES  
  The most common adverse reactions with 
XARELTO® were bleeding complications.

Please see Important Safety Information on preceding pages. 
Please see Brief Summary of full Prescribing Information, 
including Boxed WARNINGS, on following pages.
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Meeting Highlights: ESC

C levels more than twice as large as 
ezetimibe. Treatment effects persisted 
throughout the 52-week trials, with low 
percentages of drug discontinuations 
due to AEs.7-9  EBC
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Janssen Pharmaceuticals, Inc.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d) 
 •  Treatment of Deep Vein Thrombosis (DVT), 

Pulmonary Embolism (PE), and Reduction in the 
Risk of Recurrence of DVT and of PE: Avoid the 
use of XARELTO® in patients with CrCl <30 mL/min 
due to an expected increase in rivaroxaban 
exposure and pharmacodynamic effects in this 
patient population.

 •   Prophylaxis of Deep Vein Thrombosis Following 
Hip or Knee Replacement Surgery: Avoid the use 
of XARELTO® in patients with CrCl <30 mL/min due 
to an expected increase in rivaroxaban exposure 
and pharmacodynamic effects in this patient 
population. Observe closely and promptly evaluate 
any signs or symptoms of blood loss in patients with 
CrCl 30 to 50 mL/min. Patients who develop acute 
renal failure while on XARELTO® should discontinue 
the treatment.

  Use in Patients With Hepatic Impairment: No clinical 
data are available for patients with severe hepatic 
impairment. Avoid use of XARELTO® in patients with 
moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment or with any hepatic disease 
associated with coagulopathy, since drug exposure 
and bleeding risk may be increased.
  Use With P-gp and Strong CYP3A4 Inhibitors or 
Inducers: Avoid concomitant use of XARELTO® with 
combined P-gp and strong CYP3A4 inhibitors (eg, 
ketoconazole, itraconazole, lopinavir/ritonavir, 
ritonavir, indinavir/ritonavir, and conivaptan). Avoid 
concomitant use of XARELTO® with drugs that are 

P-gp and strong CYP3A4 inducers (eg, carbamazepine, 
phenytoin, rifampin, St. John’s wort).
  Risk of Pregnancy-Related Hemorrhage: In pregnant 
women, XARELTO® should be used only if the 
potential benefi t justifi es the potential risk to the 
mother and fetus. XARELTO® dosing in pregnancy 
has not been studied. The anticoagulant effect of 
XARELTO® cannot be monitored with standard 
laboratory testing and is not readily reversed. 
Promptly evaluate any signs or symptoms suggesting 
blood loss (eg, a drop in hemoglobin and/or 
hematocrit, hypotension, or fetal distress).
  Patients With Prosthetic Heart Valves: The safety 
and effi cacy of XARELTO® have not been studied in 
patients with prosthetic heart valves. Therefore, use 
of XARELTO® is not recommended in these patients.

DRUG INTERACTIONS
  Avoid concomitant use of XARELTO® with other 
anticoagulants due to increased bleeding risk, 
unless benefi t outweighs risk. Promptly evaluate 
any signs or symptoms of blood loss if patients are 
treated concomitantly with aspirin, other platelet 
aggregation inhibitors, or NSAIDs.
  XARELTO® should be used in patients with CrCl 15 to 
50 mL/min who are receiving concomitant combined 
P-gp and weak or moderate CYP3A4 inhibitors only 
if the potential benefi t outweighs the potential risk.

USE IN SPECIFIC POPULATIONS 
  Pregnancy Category C: XARELTO® should be used 
during pregnancy only if the potential benefi t 
justifi es the potential risk to mother and fetus. 

References: 1. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Market Dynamics New to Brand, July 12, 2013. 2. Data on fi le. Janssen Pharmaceuticals, Inc. Data 
as of 7/1/13. 3. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Weekly, Total Prescriptions, July 2011–August 2013. 4. Mega JL, Braunwald E, Wiviott SD, et al. N Engl J 
Med. 2012;366(1):9-19. 5. The EINSTEIN–PE Investigators. Oral rivaroxaban for the treatment of symptomatic pulmonary embolism. N Engl J Med. 2012;366(14):1287-1297. 6. The EINSTEIN 
Investigators. Oral rivaroxaban for symptomatic venous thromboembolism. N Engl J Med. 2010;363(26):2499-2510. 7. Patel MR, Mahaffey KW, Garg J, et al; and the ROCKET AF Steering 
Committee, for the ROCKET AF Investigators. Rivaroxaban versus warfarin in nonvalvular atrial fi brillation. N Engl J Med. 2011;365(10):883-891. 8. Lassen MR, Ageno W, Borris LC, et al; for the 
RECORD3 Investigators. Rivaroxaban versus enoxaparin for thromboprophylaxis after total knee arthroplasty. N Engl J Med. 2008;358(26):2776-2786. 9. Kakkar AK, Brenner B, Dahl OE, et al; for 
the RECORD2 Investigators. Extended duration rivaroxaban versus short-term enoxaparin for the prevention of venous thromboembolism after total hip arthroplasty: a double-blind, randomised 
controlled trial. Lancet. 2008;372(9632):31-39. 10. Eriksson BI, Borris LC, Friedman RJ, et al; for the RECORD1 Study Group. Rivaroxaban versus enoxaparin for thromboprophylaxis after hip 
arthroplasty. N Engl J Med. 2008;358(26):2765-2775. 11. Hori M, Matsumoto M, Tanahashi N, et al; on behalf of the J-ROCKET AF study investigators. Rivaroxaban vs. warfarin in Japanese 
patients with atrial fi brillation: the J-ROCKET AF study. Circ J. 2012;76(9):2104-2111. 12. Cohen AT, Spiro TE, Büller HR, et al. N Engl J Med. 2013;368(6): 513-523. 13. Mueck W, Eriksson BI, 
Bauer KA, et al. Population pharmacokinetics and pharmacodynamics of rivaroxaban—an oral, direct Factor Xa inhibitor—in patients undergoing major orthopaedic surgery. Clin Pharmacokinet. 
2008;47(3):203-216. 14. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Weekly, August 2013. 

XARELTO® is licensed from Bayer HealthCare AG, 51368 Leverkusen, Germany. 
© Janssen Pharmaceuticals, Inc. 2013 December 2013 001977-130829

generationXARELTO®

LEARN MORE ABOUT 

visit www.XARELTOhcp.com

Cardiologists start more 
patients on XARELTO® than 
any other anticoagulant1

B
:11 in

B:8.125 in

T:10.75 in

T:7.875 in

S:10 in

S:7 in

Date: 11/15/13   Customer Code: 001977–130829 Group 360 Job #: 694452
File Name: 001977–130829_694452_v1a (page 5–right) Brand: Xarelto
Size: 7.875" x 10.75"      Colors: CMYK       Description: Cardiologists start more patients on Xarelto
Pub: American Journal of Accountable Care–AJAC (December 2013 issue)

 K          P      G75    M50    K75   Y50      GN    M25      B      C75    M75    K25      Y       C50      M       G25      C      Y75     K50    C25    G50    Y25       R

IMPORTANT SAFETY INFORMATION (cont’d)
USE IN SPECIFIC POPULATIONS (cont’d) 

There are no adequate or well-controlled studies 
of XARELTO® in pregnant women, and dosing for 
pregnant women has not been established. Use 
XARELTO® with caution in pregnant patients because 
of the potential for pregnancy-related hemorrhage 
and/or emergent delivery with an anticoagulant that 
is not readily reversible. The anticoagulant effect of 
XARELTO® cannot be reliably monitored with 
standard laboratory testing.
  Labor and Delivery: Safety and effectiveness of 
XARELTO® during labor and delivery have not been 
studied in clinical trials.
  Nursing Mothers: It is not known if rivaroxaban is 
excreted in human milk.
  Pediatric Use: Safety and effectiveness in pediatric 
patients have not been established.
  Females of Reproductive Potential: Females of 
reproductive potential requiring anticoagulation 
should discuss pregnancy planning with their physician.

OVERDOSAGE 
  Discontinue XARELTO® and initiate appropriate 
therapy if bleeding complications associated 
with overdosage occur. A specifi c antidote for 
rivaroxaban is not available. The use of activated 
charcoal to reduce absorption in case of XARELTO® 
overdose may be considered. Due to the high 
plasma protein binding, rivaroxaban is not 
expected to be dialyzable.

ADVERSE REACTIONS IN CLINICAL STUDIES  
  The most common adverse reactions with 
XARELTO® were bleeding complications.

Please see Important Safety Information on preceding pages. 
Please see Brief Summary of full Prescribing Information, 
including Boxed WARNINGS, on following pages.

K0
2X

12
10

84
JR

2

B
:11 in

B:4.0625 in

T:10.75 in

T:3.9375 in

S:7.75 in

S:3.5 in

05_AJAC_Solberg.indd   20 10/10/14   4:08 PM

Date: 11/15/13   Customer Code: 001977–130829 Group 360 Job #: 694452
File Name: 001977–130829_694452_v1a (page 4–left) Brand: Xarelto
Size: 7.875" x 10.75"      Colors: CMYK       Description: Cardiologists start more patients on Xarelto
Pub: American Journal of Accountable Care–AJAC (December 2013 issue)

 K          P      G75    M50    K75   Y50      GN    M25      B      C75    M75    K25      Y       C50      M       G25      C      Y75     K50    C25    G50    Y25       R

Janssen Pharmaceuticals, Inc.

IMPORTANT SAFETY INFORMATION (cont’d)
WARNINGS AND PRECAUTIONS (cont’d) 
 •  Treatment of Deep Vein Thrombosis (DVT), 

Pulmonary Embolism (PE), and Reduction in the 
Risk of Recurrence of DVT and of PE: Avoid the 
use of XARELTO® in patients with CrCl <30 mL/min 
due to an expected increase in rivaroxaban 
exposure and pharmacodynamic effects in this 
patient population.

 •   Prophylaxis of Deep Vein Thrombosis Following 
Hip or Knee Replacement Surgery: Avoid the use 
of XARELTO® in patients with CrCl <30 mL/min due 
to an expected increase in rivaroxaban exposure 
and pharmacodynamic effects in this patient 
population. Observe closely and promptly evaluate 
any signs or symptoms of blood loss in patients with 
CrCl 30 to 50 mL/min. Patients who develop acute 
renal failure while on XARELTO® should discontinue 
the treatment.

  Use in Patients With Hepatic Impairment: No clinical 
data are available for patients with severe hepatic 
impairment. Avoid use of XARELTO® in patients with 
moderate (Child-Pugh B) and severe (Child-Pugh C) 
hepatic impairment or with any hepatic disease 
associated with coagulopathy, since drug exposure 
and bleeding risk may be increased.
  Use With P-gp and Strong CYP3A4 Inhibitors or 
Inducers: Avoid concomitant use of XARELTO® with 
combined P-gp and strong CYP3A4 inhibitors (eg, 
ketoconazole, itraconazole, lopinavir/ritonavir, 
ritonavir, indinavir/ritonavir, and conivaptan). Avoid 
concomitant use of XARELTO® with drugs that are 

P-gp and strong CYP3A4 inducers (eg, carbamazepine, 
phenytoin, rifampin, St. John’s wort).
  Risk of Pregnancy-Related Hemorrhage: In pregnant 
women, XARELTO® should be used only if the 
potential benefi t justifi es the potential risk to the 
mother and fetus. XARELTO® dosing in pregnancy 
has not been studied. The anticoagulant effect of 
XARELTO® cannot be monitored with standard 
laboratory testing and is not readily reversed. 
Promptly evaluate any signs or symptoms suggesting 
blood loss (eg, a drop in hemoglobin and/or 
hematocrit, hypotension, or fetal distress).
  Patients With Prosthetic Heart Valves: The safety 
and effi cacy of XARELTO® have not been studied in 
patients with prosthetic heart valves. Therefore, use 
of XARELTO® is not recommended in these patients.

DRUG INTERACTIONS
  Avoid concomitant use of XARELTO® with other 
anticoagulants due to increased bleeding risk, 
unless benefi t outweighs risk. Promptly evaluate 
any signs or symptoms of blood loss if patients are 
treated concomitantly with aspirin, other platelet 
aggregation inhibitors, or NSAIDs.
  XARELTO® should be used in patients with CrCl 15 to 
50 mL/min who are receiving concomitant combined 
P-gp and weak or moderate CYP3A4 inhibitors only 
if the potential benefi t outweighs the potential risk.

USE IN SPECIFIC POPULATIONS 
  Pregnancy Category C: XARELTO® should be used 
during pregnancy only if the potential benefi t 
justifi es the potential risk to mother and fetus. 

References: 1. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Market Dynamics New to Brand, July 12, 2013. 2. Data on fi le. Janssen Pharmaceuticals, Inc. Data 
as of 7/1/13. 3. Data on fi le. Janssen Pharmaceuticals, Inc. Based on IMS Health, NPA Weekly, Total Prescriptions, July 2011–August 2013. 4. Mega JL, Braunwald E, Wiviott SD, et al. N Engl J 
Med. 2012;366(1):9-19. 5. The EINSTEIN–PE Investigators. Oral rivaroxaban for the treatment of symptomatic pulmonary embolism. N Engl J Med. 2012;366(14):1287-1297. 6. The EINSTEIN 
Investigators. Oral rivaroxaban for symptomatic venous thromboembolism. N Engl J Med. 2010;363(26):2499-2510. 7. Patel MR, Mahaffey KW, Garg J, et al; and the ROCKET AF Steering 
Committee, for the ROCKET AF Investigators. Rivaroxaban versus warfarin in nonvalvular atrial fi brillation. N Engl J Med. 2011;365(10):883-891. 8. Lassen MR, Ageno W, Borris LC, et al; for the 
RECORD3 Investigators. Rivaroxaban versus enoxaparin for thromboprophylaxis after total knee arthroplasty. N Engl J Med. 2008;358(26):2776-2786. 9. Kakkar AK, Brenner B, Dahl OE, et al; for 
the RECORD2 Investigators. Extended duration rivaroxaban versus short-term enoxaparin for the prevention of venous thromboembolism after total hip arthroplasty: a double-blind, randomised 
controlled trial. Lancet. 2008;372(9632):31-39. 10. Eriksson BI, Borris LC, Friedman RJ, et al; for the RECORD1 Study Group. Rivaroxaban versus enoxaparin for thromboprophylaxis after hip 
arthroplasty. N Engl J Med. 2008;358(26):2765-2775. 11. Hori M, Matsumoto M, Tanahashi N, et al; on behalf of the J-ROCKET AF study investigators. Rivaroxaban vs. warfarin in Japanese 
patients with atrial fi brillation: the J-ROCKET AF study. Circ J. 2012;76(9):2104-2111. 12. Cohen AT, Spiro TE, Büller HR, et al. N Engl J Med. 2013;368(6): 513-523. 13. Mueck W, Eriksson BI, 
Bauer KA, et al. Population pharmacokinetics and pharmacodynamics of rivaroxaban—an oral, direct Factor Xa inhibitor—in patients undergoing major orthopaedic surgery. Clin Pharmacokinet. 
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IMPORTANT SAFETY INFORMATION (cont’d)
USE IN SPECIFIC POPULATIONS (cont’d) 

There are no adequate or well-controlled studies 
of XARELTO® in pregnant women, and dosing for 
pregnant women has not been established. Use 
XARELTO® with caution in pregnant patients because 
of the potential for pregnancy-related hemorrhage 
and/or emergent delivery with an anticoagulant that 
is not readily reversible. The anticoagulant effect of 
XARELTO® cannot be reliably monitored with 
standard laboratory testing.
  Labor and Delivery: Safety and effectiveness of 
XARELTO® during labor and delivery have not been 
studied in clinical trials.
  Nursing Mothers: It is not known if rivaroxaban is 
excreted in human milk.
  Pediatric Use: Safety and effectiveness in pediatric 
patients have not been established.
  Females of Reproductive Potential: Females of 
reproductive potential requiring anticoagulation 
should discuss pregnancy planning with their physician.

OVERDOSAGE 
  Discontinue XARELTO® and initiate appropriate 
therapy if bleeding complications associated 
with overdosage occur. A specifi c antidote for 
rivaroxaban is not available. The use of activated 
charcoal to reduce absorption in case of XARELTO® 
overdose may be considered. Due to the high 
plasma protein binding, rivaroxaban is not 
expected to be dialyzable.

ADVERSE REACTIONS IN CLINICAL STUDIES  
  The most common adverse reactions with 
XARELTO® were bleeding complications.

Please see Important Safety Information on preceding pages. 
Please see Brief Summary of full Prescribing Information, 
including Boxed WARNINGS, on following pages.
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Brief Summary of Prescribing Information for XARELTO® (rivaroxaban) 
XARELTO® (rivaroxaban) tablets, for oral use 
See package insert for full Prescribing Information

WARNING: (A) PREMATURE DISCONTINUATION OF XARELTO  
INCREASES THE RISK OF THROMBOTIC EVENTS,   

(B) SPINAL/EPIDURAL HEMATOMA 
A. PREMATURE DISCONTINUATION OF XARELTO INCREASES THE 

RISK OF THROMBOTIC EVENTS
Premature discontinuation of any oral anticoagulant, including 
XARELTO, increases the risk of thrombotic events. If anticoagulation 
with XARELTO is discontinued for a reason other than pathological 
bleeding or completion of a course of therapy, consider coverage with 
another anticoagulant [see Dosage and Administration (2.2, 2.6) in full 
Prescribing Information, Warnings and Precautions, and Clinical 
Studies (14.1) in full Prescribing Information]. 
B. SPINAL/EPIDURAL HEMATOMA
Epidural or spinal hematomas have occurred in patients treated with 
XARELTO who are receiving neuraxial anesthesia or undergoing 
spinal puncture. These hematomas may result in long-term or 
permanent paralysis. Consider these risks when scheduling patients 
for spinal procedures. Factors that can increase the risk of developing 
epidural or spinal hematomas in these patients include:
• use of indwelling epidural catheters
• concomitant use of other drugs that affect hemostasis, such as non-

steroidal anti-inflammatory drugs (NSAIDs), platelet inhibitors, other 
anticoagulants

• a history of traumatic or repeated epidural or spinal punctures
• a history of spinal deformity or spinal surgery
[see Warnings and Precautions and Adverse Reactions].
Monitor patients frequently for signs and symptoms of neurological 
impairment. If neurological compromise is noted, urgent treatment is 
necessary [see Warnings and Precautions].
Consider the benefits and risks before neuraxial intervention in 
patients anticoagulated or to be anticoagulated for thrombo-
prophylaxis [see Warnings and Precautions].

INDICATIONS AND USAGE
Reduction of Risk of Stroke and Systemic Embolism in Nonvalvular Atrial 
Fibrillation: XARELTO is indicated to reduce the risk of stroke and 
systemic embolism in patients with nonvalvular atrial fibrillation.
There are limited data on the relative effectiveness of XARELTO and 
warfarin in reducing the risk of stroke and systemic embolism when 
warfarin therapy is well-controlled [see Clinical Studies (14.1) in full 
Prescribing Information].
Treatment of Deep Vein Thrombosis: XARELTO is indicated for the 
treatment of deep vein thrombosis (DVT).
Treatment of Pulmonary Embolism: XARELTO is indicated for the treatment 
of pulmonary embolism (PE).
Reduction in the Risk of Recurrence of Deep Vein Thrombosis and of 
Pulmonary Embolism: XARELTO is indicated for the reduction in the risk of 
recurrence of deep vein thrombosis and of pulmonary embolism following 
initial 6 months treatment for DVT and/or PE.
Prophylaxis of Deep Vein Thrombosis Following Hip or Knee 
Replacement Surgery: XARELTO is indicated for the prophylaxis of DVT, 
which may lead to PE in patients undergoing knee or hip replacement 
surgery.
CONTRAINDICATIONS
XARELTO is contraindicated in patients with:
•	 active	pathological	bleeding	[see Warnings and Precautions]
•	 severe	hypersensitivity	reaction	to	XARELTO	(e.g.,	anaphylactic	reactions)	

[see Adverse Reactions]
WARNINGS AND PRECAUTIONS
Increased Risk of Thrombotic Events after Premature Discontinuation: 
Premature discontinuation of any oral anticoagulant, including XARELTO, 
in the absence of adequate alternative anticoagulation increases the risk 
of thrombotic events. An increased rate of stroke was observed during the 
transition from XARELTO to warfarin in clinical trials in atrial fibrillation 
patients. If XARELTO is discontinued for a reason other than pathological 
bleeding or completion of a course of therapy, consider coverage with 
another anticoagulant [see Dosage and Administration (2.2, 2.6) and 
Clinical Studies (14.1) in full Prescribing Information].
Risk of Bleeding: XARELTO increases the risk of bleeding and can cause 
serious or fatal bleeding. In deciding whether to prescribe XARELTO to 
patients at increased risk of bleeding, the risk of thrombotic events should 
be weighed against the risk of bleeding.
Promptly evaluate any signs or symptoms of blood loss and consider the 
need for blood replacement. Discontinue XARELTO in patients with active 
pathological hemorrhage. The terminal elimination half-life of rivaroxaban 
is 5 to 9 hours in healthy subjects aged 20 to 45 years.
A specific antidote for rivaroxaban is not available. Because of high 
plasma protein binding, rivaroxaban is not expected to be dialyzable [see 
Clinical Pharmacology (12.3) in full Prescribing Information]. Protamine 
sulfate and vitamin K are not expected to affect the anticoagulant activity 
of rivaroxaban. There is no experience with antifibrinolytic agents 

XARELTO® (rivaroxaban) tablets
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(tranexamic acid, aminocaproic acid) in individuals receiving rivaroxaban. There 
is neither scientific rationale for benefit nor experience with systemic 
hemostatics (desmopressin and aprotinin) in individuals receiving rivaroxaban. 
Use of procoagulant reversal agents such as prothrombin complex concentrate 
(PCC), activated prothrombin complex concentrate (APCC), or recombinant factor 
VIIa (rFVIIa) may be considered but has not been evaluated in clinical trials.
Concomitant use of other drugs affecting hemostasis increases the risk of 
bleeding. These include aspirin, P2Y12 platelet inhibitors, other antithrombotic 
agents, fibrinolytic therapy, and non-steroidal anti-inflammatory drugs (NSAIDs) 
[see Drug Interactions].
Concomitant use of drugs that are combined P-gp and CYP3A4 inhibitors (e.g., 
ketoconazole and ritonavir) increases rivaroxaban exposure and may increase 
bleeding risk [see Drug Interactions].
Spinal/Epidural Anesthesia or Puncture: When neuraxial anesthesia (spinal/
epidural anesthesia) or spinal puncture is employed, patients treated with 
anticoagulant agents for prevention of thromboembolic complications are at risk 
of developing an epidural or spinal hematoma which can result in long-term or 
permanent paralysis [see Boxed Warning].
An epidural catheter should not be removed earlier than 18  hours after the last 
administration of XARELTO. The next XARELTO dose is not to be administered 
earlier than 6  hours after the removal of the catheter. If traumatic puncture 
occurs, the administration of XARELTO is to be delayed for 24 hours.
Use in Patients with Renal Impairment: Nonvalvular Atrial Fibrillation: Avoid the 
use of XARELTO in patients with CrCl <15  mL/min since drug exposure is 
increased. Periodically assess renal function as clinically indicated (i.e., more 
frequently in situations in which renal function may decline) and adjust therapy 
accordingly. Discontinue XARELTO in patients who develop acute renal failure 
while on XARELTO [see Use in Specific Populations]
Treatment of Deep Vein Thrombosis (DVT), Pulmonary Embolism (PE), and 
Reduction in the Risk of Recurrence of DVT and of PE: Avoid the use of XARELTO 
in patients with CrCl <30  mL/min due to an expected increase in rivaroxaban 
exposure and pharmacodynamic effects in this patient population [see Use in 
Specific Populations].
Prophylaxis of Deep Vein Thrombosis Following Hip or Knee Replacement 
Surgery: Avoid the use of XARELTO in patients with CrCl <30  mL/min due to an 
expected increase in rivaroxaban exposure and pharmacodynamic effects in this 
patient population. Observe closely and promptly evaluate any signs or symptoms 
of blood loss in patients with CrCl 30 to 50  mL/min. Patients who develop acute 
renal failure while on XARELTO should discontinue the treatment [see Use in 
Specific Populations].
Use in Patients with Hepatic Impairment: No clinical data are available for 
patients with severe hepatic impairment.
Avoid use of XARELTO in patients with moderate (Child-Pugh B) and severe 
(Child-Pugh C) hepatic impairment or with any hepatic disease associated with 
coagulopathy since drug exposure and bleeding risk may be increased [see Use 
in Specific Populations].
Use with P-gp and Strong CYP3A4 Inhibitors or Inducers: Avoid concomitant use 
of XARELTO with combined P-gp and strong CYP3A4 inhibitors (e.g., ketoconazole, 
itraconazole, lopinavir/ritonavir, ritonavir, indinavir/ritonavir, and conivaptan) [see 
Drug Interactions].
Avoid concomitant use of XARELTO with drugs that are combined P-gp and strong 
CYP3A4 inducers (e.g., carbamazepine, phenytoin, rifampin, St. John’s wort) [see 
Drug Interactions].
Risk of Pregnancy Related Hemorrhage: In pregnant women, XARELTO should be 
used only if the potential benefit justifies the potential risk to the mother and 
fetus. XARELTO dosing in pregnancy has not been studied. The anticoagulant 
effect of XARELTO cannot be monitored with standard laboratory testing nor 
readily reversed. Promptly evaluate any signs or symptoms suggesting blood loss 
(e.g., a drop in hemoglobin and/or hematocrit, hypotension, or fetal distress).
Patients with Prosthetic Heart Valves: The safety and efficacy of XARELTO have 
not been studied in patients with prosthetic heart valves. Therefore, use of 
XARELTO is not recommended in these patients. 
ADVERSE REACTIONS
The following adverse reactions are also discussed in other sections of the 
labeling:
•	 Increased	 risk	 of	 stroke	 after	 discontinuation	 in	 nonvalvular	 atrial	 fibrillation	

[see Boxed Warning and Warnings and Precautions]
•	 Bleeding	risk	[see Warnings and Precautions]
•	 Spinal/epidural	hematoma	[see Boxed Warning and Warnings and Precautions]
Clinical Trials Experience: Because clinical trials are conducted under widely 
varying conditions, adverse reaction rates observed in the clinical trials of a drug 
cannot be directly compared to rates in the clinical trials of another drug and may 
not reflect the rates observed in clinical practice.
During clinical development for the approved indications, 16326 patients were 
exposed to XARELTO. These included 7111 patients who received XARELTO 15 mg 
or 20 mg orally once daily for a mean of 19 months (5558 for 12 months and 2512 
for 24 months) to reduce the risk of stroke and systemic embolism in nonvalvular 
atrial fibrillation (ROCKET AF); 4728 patients who received either XARELTO 15 mg 
orally twice daily for three weeks followed by 20 mg orally once daily (EINSTEIN 
DVT, EINSTEIN PE) or 20 mg orally once daily (EINSTEIN Extension) to treat DVT, 
PE, and to reduce the risk of recurrence of DVT and of PE; and 4487 patients who 
received XARELTO 10 mg orally once daily for prophylaxis of DVT following hip or 
knee replacement surgery (RECORD 1-3).

Hemorrhage: The most common adverse reactions with XARELTO were bleeding 
complications [see Warnings and Precautions].
Nonvalvular Atrial Fibrillation: In the ROCKET AF trial, the most frequent adverse 
reactions associated with permanent drug discontinuation were bleeding  
events, with incidence rates of 4.3% for XARELTO vs. 3.1% for warfarin. The 
incidence of discontinuations for non-bleeding adverse events was similar in both 
treatment groups.
Table 1 shows the number of patients experiencing various types of bleeding 
events in the ROCKET AF study.
Table 1:   Bleeding Events in ROCKET AF*

Parameter XARELTO
N = 7111

n (%)

Event Rate 
(per 100 
Pt-yrs)

Warfarin
N = 7125

n (%)

Event 
Rate 

(per 100 
Pt-yrs)

Major bleeding† 395 (5.6) 3.6 386 (5.4) 3.5

Bleeding into a critical 
organ‡

91 (1.3) 0.8 133 (1.9) 1.2

Fatal bleeding 27 (0.4) 0.2 55 (0.8) 0.5

Bleeding resulting in 
transfusion of ≥2 units of 
whole blood or packed red 
blood cells 

183 (2.6) 1.7 149 (2.1) 1.3

Gastrointestinal bleeding 221 (3.1) 2.0 140 (2.0) 1.2

* For all sub-types of major bleeding, single events may be represented in more 
than one row, and individual patients may have more than one event.

† Defined as clinically overt bleeding associated with a decrease in hemoglobin 
of ≥2 g/dL, transfusion of ≥2 units of packed red blood cells or whole blood, 
bleeding at a critical site, or with a fatal outcome. Hemorrhagic strokes are 
counted as both bleeding and efficacy events. Major bleeding rates excluding 
strokes are 3.3 per 100 Pt-yrs for XARELTO vs. 2.9 per 100 Pt-yrs for warfarin.

‡ The majority of the events were intracranial, and also included intraspinal, 
intraocular, pericardial, intra-articular, intramuscular with compartment 
syndrome, or retroperitoneal.

Treatment of Deep Vein Thrombosis (DVT), Pulmonary Embolism (PE), and to 
Reduce the Risk of Recurrence of DVT and of PE: EINSTEIN DVT and EINSTEIN 
PE Studies: In the pooled analysis of the EINSTEIN DVT and EINSTEIN PE clinical 
studies, the most frequent adverse reactions leading to permanent drug 
discontinuation were bleeding events, with XARELTO vs. enoxaparin/Vitamin K 
antagonist (VKA) incidence rates of 1.7% vs. 1.5%, respectively. The mean 
duration of treatment was 208 days for XARELTO-treated patients and 204 days for 
enoxaparin/VKA-treated patients.
Table 2 shows the number of patients experiencing major bleeding events in the 
pooled analysis of the EINSTEIN DVT and EINSTEIN PE studies.
Table 2:    Bleeding Events* in the Pooled Analysis of EINSTEIN DVT and 

EINSTEIN PE Studies

Parameter XARELTO†

 N = 4130
n (%)

Enoxaparin/
VKA†

N = 4116
n (%)

Major bleeding event 40 (1.0) 72 (1.7)
Fatal bleeding 3 (<0.1) 8 (0.2)

Intracranial 2 (<0.1) 4 (<0.1)
Non-fatal critical organ bleeding 10 (0.2) 29 (0.7)

Intracranial‡ 3 (<0.1) 10 (0.2)
Retroperitoneal‡ 1 (<0.1) 8 (0.2)
Intraocular‡ 3 (<0.1) 2 (<0.1)
Intra-articular‡ 0 4 (<0.1)

Non-fatal non-critical organ bleeding§ 27 (0.7) 37 (0.9)
Decrease in Hb ≥ 2g/dL 28 (0.7) 42 (1.0)
Transfusion of ≥2 units of whole blood or 
packed red blood cells

18 (0.4) 25 (0.6)

Clinically relevant non-major bleeding 357 (8.6) 357 (8.7)
Any bleeding 1169 (28.3) 1153 (28.0)

* Bleeding event occurred after randomization and up to 2 days after the last 
dose of study drug. Although a patient may have had 2 or more events, the 
patient is counted only once in a category.

† Treatment schedule in EINSTEIN DVT and EINSTEIN PE studies: XARELTO  
15 mg twice daily for 3 weeks followed by 20  mg once daily; enoxaparin/VKA 
[enoxaparin: 1  mg/kg twice daily, VKA: individually titrated doses to achieve a 
target INR of 2.5 (range: 2.0-3.0)]

‡ Treatment-emergent major bleeding events with at least >2 subjects in any 
pooled treatment group

§ Major bleeding which is not fatal or in a critical organ, but resulting in a 
decrease in Hb ≥2 g/dL and/or transfusion of ≥2 units of whole blood or packed 
red blood cells
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sinus rhythm. A diagnosis of AF is con-
firmed using an electrocardiogram or 
other electrocardiograph recording.1 The 
treatment of AF involves 2 main strate-
gies: the prevention of thromboembolic 
complications and the management of 
rate or rhythm control.3 

The American College of Cardiology 

(ACC), the American Heart Association 
(AHA), and the Heart Rhythm Society 
(HRS), in collaboration with the Society 
of Thoracic Surgery, recently published 
new guidelines1 for the management 
of patients with AF that supersede the 
2006 ACC/AHA/European Society of Car-
diology guidelines and the 2 subsequent 

2011 focused updates.4-6 The guidelines 
represent a complete update from the 
earlier guidelines with significant chang-
es, including: the use of a more compre-
hensive thromboembolic risk calculator 
called the CHA2DS2-VASc (Congestive 
heart failure, Hypertension, Age ≥75 
years [doubled], Diabetes mellitus, prior 

Stroke or transient ischemic attack or 
thromboembolism [doubled], Vascular 
disease, Age 65-74 years, Sex category) 
calculator, the addition of 3 new antico-
agulants as treatment options, a dimin-
ished role for the use of aspirin, the in-
creased use of radio frequency ablation 
in the treatment of nonvalvular AF, and 
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EINSTEIN Extension Study: In the EINSTEIN Extension clinical study, the most 
frequent adverse reactions associated with permanent drug discontinuation were 
bleeding events, with incidence rates of 1.8% for XARELTO vs. 0.2% for placebo 
treatment groups. The mean duration of treatment was 190 days for both 
XARELTO and placebo treatment groups.
Table 3 shows the number of patients experiencing bleeding events in the 
EINSTEIN Extension study.
Table 3:   Bleeding Events* in EINSTEIN Extension Study

Parameter XARELTO†

20 mg
N = 598

n (%)

Placebo†

N = 590
n (%)

Major bleeding event‡ 4 (0.7) 0
Decrease in Hb ≥2 g/dL 4 (0.7) 0
Transfusion of ≥2 units of whole blood or 
packed red blood cells

2 (0.3) 0

Gastrointestinal 3 (0.5) 0
Menorrhagia 1 (0.2) 0

Clinically relevant non-major bleeding 32 (5.4) 7 (1.2)
Any bleeding 104 (17.4) 63 (10.7)

* Bleeding event occurred after the first dose and up to 2 days after the last dose 
of study drug. Although a patient may have had 2 or more events, the patient is 
counted only once in a category.

† Treatment schedule: XARELTO 20 mg once daily; matched placebo once daily
‡  There were no fatal or critical organ bleeding events.

Prophylaxis of Deep Vein Thrombosis Following Hip or Knee Replacement Surgery: 
In the RECORD clinical trials, the overall incidence rate of adverse reactions 
leading to permanent treatment discontinuation was 3.7% with XARELTO.
The rates of major bleeding events and any bleeding events observed in patients 
in the RECORD clinical trials are shown in Table 4.

Table 4:    Bleeding Events* in Patients Undergoing Hip or Knee Replacement 
Surgeries (RECORD 1-3)

XARELTO 10 mg Enoxaparin†

Total treated patients N = 4487
n (%)

N = 4524
n (%)

Major bleeding event 14 (0.3) 9 (0.2)
Fatal bleeding 1 (<0.1) 0
Bleeding into a critical organ 2 (<0.1) 3 (0.1)
Bleeding that required re-operation 7 (0.2) 5 (0.1)
Extra-surgical site bleeding requiring 
transfusion of >2 units of whole blood or 
packed cells

4 (0.1) 1 (<0.1)

Any bleeding event‡ 261 (5.8) 251 (5.6)

Hip Surgery Studies N = 3281
n (%)

N = 3298
n (%)

Major bleeding event 7 (0.2) 3 (0.1)
Fatal bleeding 1 (<0.1) 0
Bleeding into a critical organ 1 (<0.1) 1 (<0.1)
Bleeding that required re-operation 2 (0.1) 1 (<0.1)
Extra-surgical site bleeding requiring 
transfusion of >2 units of whole blood or 
packed cells

3 (0.1) 1 (<0.1)

Any bleeding event‡ 201 (6.1) 191 (5.8)

Knee Surgery Study N = 1206
n (%)

N = 1226
n (%)

Major bleeding event 7 (0.6) 6 (0.5)
Fatal bleeding 0 0
Bleeding into a critical organ 1 (0.1) 2 (0.2)
Bleeding that required re-operation 5 (0.4) 4 (0.3)
Extra-surgical site bleeding requiring 
transfusion of >2 units of whole blood or 
packed cells

1 (0.1) 0

Any bleeding event‡ 60 (5.0) 60 (4.9)
* Bleeding events occurring any time following the first dose of double-blind 

study medication (which may have been prior to administration of active drug) 
until two days after the last dose of double-blind study medication. Patients may 
have more than one event.

† Includes the placebo-controlled period for RECORD 2, enoxaparin dosing was 
40 mg once daily (RECORD 1-3)

‡ Includes major bleeding events

Following XARELTO treatment, the majority of major bleeding complications 
(≥60%) occurred during the first week after surgery.
Other Adverse Reactions: Non-hemorrhagic adverse reactions reported in ≥1% of 
XARELTO-treated patients in the EINSTEIN Extension study are shown in Table 5.
Table 5:    Other Adverse Reactions* Reported by ≥1% of XARELTO-Treated 

Patients in EINSTEIN Extension Study

System Organ Class
Preferred Term

XARELTO
N = 598

n (%)

Placebo
N = 590

n (%)

Gastrointestinal disorders

Abdominal pain upper 10 (1.7) 1 (0.2)
Dyspepsia 8 (1.3) 4 (0.7)
Toothache 6 (1.0) 0

General disorders and administration site conditions

Fatigue 6 (1.0) 3 (0.5)
Infections and infestations

Sinusitis 7 (1.2) 3 (0.5)
Urinary tract infection 7 (1.2) 3 (0.5)

Musculoskeletal and connective tissue disorders

Back pain 22 (3.7) 7 (1.2)
Osteoarthritis 10 (1.7) 5 (0.8)

Respiratory, thoracic and mediastinal disorders

Oropharyngeal pain 6 (1.0) 2 (0.3)

* Adverse reaction (with Relative Risk >1.5 for XARELTO versus placebo) 
occurred after the first dose and up to 2 days after the last dose of study drug. 
Incidences are based on the number of patients, not the number of events. 
Although a patient may have had 2 or more clinical adverse reactions, the 
patient is counted only once in a category. The same patient may appear in 
different categories.

Non-hemorrhagic adverse reactions reported in ≥1% of XARELTO-treated patients 
in RECORD 1-3 studies are shown in Table 6.

Table 6:    Other Adverse Drug Reactions* Reported by ≥1% of XARELTO-Treated 
Patients in RECORD 1-3 Studies

System/Organ Class
Adverse Reaction

XARELTO
10 mg

(N = 4487)
n (%)

Enoxaparin†

(N = 4524)
n (%)

Injury, poisoning and procedural complications

Wound secretion 125 (2.8) 89 (2.0)

Musculoskeletal and connective tissue disorders

Pain in extremity 74 (1.7) 55 (1.2)

Muscle spasm 52 (1.2) 32 (0.7)

Nervous system disorders

Syncope 55 (1.2) 32 (0.7)

Skin and subcutaneous tissue disorders

Pruritus 96 (2.1) 79 (1.8)

Blister 63 (1.4) 40 (0.9)
* Adverse reaction occurring any time following the first dose of double-blind 

medication, which may have been prior to administration of active drug, until 
two days after the last dose of double-blind study medication.

† Includes the placebo-controlled period of RECORD 2, enoxaparin dosing was 
40 mg once daily (RECORD 1-3)

Other clinical trial experience: In an investigational study of acute medically ill 
patients being treated with XARELTO 10  mg tablets, cases of pulmonary 
hemorrhage and pulmonary hemorrhage with bronchiectasis were observed.
Postmarketing Experience: The following adverse reactions have been identified 
during post-approval use of rivaroxaban. Because these reactions are reported 
voluntarily from a population of uncertain size, it is not always possible to reliably 
estimate their frequency or establish a causal relationship to drug exposure.
Blood and lymphatic system disorders: agranulocytosis
Gastrointestinal disorders: retroperitoneal hemorrhage
Hepatobiliary disorders: jaundice, cholestasis, cytolytic hepatitis
Immune system disorders: hypersensitivity, anaphylactic reaction, anaphylactic 
shock, angioedema
Nervous system disorders: cerebral hemorrhage, subdural hematoma, epidural 
hematoma, hemiparesis
Skin and subcutaneous tissue disorders: Stevens-Johnson syndrome
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a simplified classification scheme for 
AF.1,7,8  This article provides a summary of 
the 2014 recommendations for the treat-
ment of AF.

Classification of AF
The updated classification for AF uses 
a simplified scheme compared with the 

former guidelines. There are 5 distinct 
classes of AF: paroxysmal AF, persistent 
AF, long-standing persistent AF, perma-
nent AF, and nonvalvular AF. Classify-
ing AF is now primarily dependent on 
the duration of episodes; this enables 
optimal therapy outcomes (eg, catheter 
ablation is better for paroxysmal AF 

than persistent AF). The guidelines de-
scribe paroxysmal AF as AF that termi-
nates spontaneously or with interven-
tion within 7 days of onset; episodes of 
paroxysmal AF may recur with variable 
frequency. Persistent AF is defined as 
continuous AF that is sustained for more 
than 7 days, whereas long-standing per-

sistent AF lasts more than 12 months in 
duration. AF is classified as permanent 
in situations where no further attempts 
will be made to restore and/or maintain 
sinus rhythm (ie, a therapeutic attitude 
not an inherent pathophysiological at-
tribute of the AF). Nonvalvular AF is de-
fined as AF in the absence of rheumatic 
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DRUG INTERACTIONS
Rivaroxaban is a substrate of CYP3A4/5, CYP2J2, and the P-gp and ATP-binding 
cassette G2 (ABCG2) transporters. Inhibitors and inducers of these CYP450 
enzymes or transporters (e.g., P-gp) may result in changes in rivaroxaban 
exposure.
Drugs that Inhibit Cytochrome P450 3A4 Enzymes and Drug Transport Systems: In 
drug interaction studies evaluating the concomitant use with drugs that are 
combined P-gp and CYP3A4 inhibitors (ketoconazole, ritonavir, clarithromycin, 
erythromycin and fluconazole), increases in rivaroxaban exposure and 
pharmacodynamic effects (i.e., factor Xa inhibition and PT prolongation) were 
observed. The increases in exposure ranged from 30% to 160%. Significant 
increases in rivaroxaban exposure may increase bleeding risk [see Clinical 
Pharmacology (12.3) in full Prescribing Information].
When data suggest a change in exposure is unlikely to affect bleeding risk  
(e.g., clarithromycin, erythromycin), no precautions are necessary during 
coadministration with drugs that are combined P-gp and CYP3A4 inhibitors.
Avoid concomitant administration of XARELTO with combined P-gp and strong 
CYP3A4 inhibitors [see Warnings and Precautions].
Drugs that Induce Cytochrome P450 3A4 Enzymes and Drug Transport Systems: 
Results from drug interaction studies and population PK analyses from clinical 
studies indicate coadministration of XARELTO with a combined P-gp and strong 
CYP3A4 inducer (e.g., rifampicin, phenytoin) decreased rivaroxaban exposure by 
up to 50%. Similar decreases in pharmacodynamic effects were also observed. 
These decreases in exposure to rivaroxaban may decrease efficacy [see Clinical 
Pharmacology (12.3) in full Prescribing Information].
Avoid concomitant use of XARELTO with drugs that are combined P-gp and strong 
CYP3A4 inducers (e.g., carbamazepine, phenytoin, rifampin, St. John’s wort) [see 
Warnings and Precautions].
Anticoagulants and NSAIDs/Aspirin: Single doses of enoxaparin and XARELTO 
given concomitantly resulted in an additive effect on anti-factor Xa activity. Single 
doses of warfarin and XARELTO resulted in an additive effect on factor Xa 
inhibition and PT. Concomitant aspirin use has been identified as an independent 
risk factor for major bleeding in efficacy trials. NSAIDs are known to increase 
bleeding, and bleeding risk may be increased when NSAIDs are used 
concomitantly with XARELTO. Coadministration of the platelet aggregation 
inhibitor clopidogrel and XARELTO resulted in an increase in bleeding time for 
some subjects [see Clinical Pharmacology (12.3) in full Prescribing Information]. 
Avoid concurrent use of XARELTO with other anticoagulants due to increased 
bleeding risk unless benefit outweighs risk. Promptly evaluate any signs or 
symptoms of blood loss if patients are treated concomitantly with aspirin, other 
platelet aggregation inhibitors, or NSAIDs [see Warnings and Precautions].
Drug-Disease Interactions with Drugs that Inhibit Cytochrome P450 3A4 Enzymes 
and Drug Transport Systems: Patients with renal impairment receiving full dose 
XARELTO in combination with drugs classified as combined P-gp and weak or 
moderate CYP3A4 inhibitors (e.g., amiodarone, diltiazem, verapamil, quinidine, 
ranolazine, dronedarone, felodipine, erythromycin, and azithromycin) may have 
increases in exposure compared with patients with normal renal function and no 
inhibitor use, since both pathways of rivaroxaban elimination are affected.
XARELTO should be used in patients with CrCl 15 to 50 mL/min who are receiving 
concomitant combined P-gp and weak or moderate CYP3A4 inhibitors only if the 
potential benefit justifies the potential risk [see Clinical Pharmacology (12.3) in full 
Prescribing Information].
USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C: There are no adequate or well-controlled 
studies of XARELTO in pregnant women, and dosing for pregnant women has not 
been established. Use XARELTO with caution in pregnant patients because of the 
potential for pregnancy related hemorrhage and/or emergent delivery with  
an anticoagulant that is not readily reversible. The anticoagulant effect of 
XARELTO cannot be reliably monitored with standard laboratory testing. Animal 
reproduction studies showed no increased risk of structural malformations,  
but increased post-implantation pregnancy loss occurred in rabbits. XARELTO 
should be used during pregnancy only if the potential benefit justifies the potential 
risk to mother and fetus [see Warnings and Precautions].
Rivaroxaban crosses the placenta in animals. Animal reproduction studies have 
shown pronounced maternal hemorrhagic complications in rats and an increased 
incidence of post-implantation pregnancy loss in rabbits. Rivaroxaban increased 
fetal toxicity (increased resorptions, decreased number of live fetuses, and 
decreased fetal body weight) when pregnant rabbits were given oral doses  
of ≥10  mg/kg rivaroxaban during the period of organogenesis. This dose 
corresponds to about 4 times the human exposure of unbound drug, based on 
AUC comparisons at the highest recommended human dose of 20  mg/day.  
Fetal body weights decreased when pregnant rats were given oral doses of 
120  mg/kg. This dose corresponds to about 14 times the human exposure of 
unbound drug.
Labor and Delivery: Safety and effectiveness of XARELTO during labor and 
delivery have not been studied in clinical trials. However, in animal studies 
maternal bleeding and maternal and fetal death occurred at the rivaroxaban dose 
of 40 mg/kg (about 6 times maximum human exposure of the unbound drug at the 
human dose of 20 mg/day).

Nursing Mothers: It is not known if rivaroxaban is excreted in human milk. 
Rivaroxaban and/or its metabolites were excreted into the milk of rats. Because 
many drugs are excreted in human milk and because of the potential for serious 
adverse reactions in nursing infants from rivaroxaban, a decision should be made 
whether to discontinue nursing or discontinue XARELTO, taking into account the 
importance of the drug to the mother.
Pediatric Use: Safety and effectiveness in pediatric patients have not been 
established.
Geriatric Use: Of the total number of patients in the RECORD 1-3 clinical studies 
evaluating XARELTO, about 54% were 65  years and over, while about 15% were 
>75  years. In ROCKET AF, approximately 77% were 65 years and over and about 
38% were >75 years. In the EINSTEIN DVT, PE and Extension clinical studies 
approximately 37% were 65  years and over and about 16% were >75  years. In 
clinical trials the efficacy of XARELTO in the elderly (65 years or older) was similar 
to that seen in patients younger than 65  years. Both thrombotic and bleeding 
event rates were higher in these older patients, but the risk-benefit profile was 
favorable in all age groups [see Clinical Pharmacology (12.3) and Clinical Studies 
(14) in full Prescribing Information].
Females of Reproductive Potential: Females of reproductive potential requiring 
anticoagulation should discuss pregnancy planning with their physician.
Renal Impairment: In a pharmacokinetic study, compared to healthy subjects with 
normal creatinine clearance, rivaroxaban exposure increased by approximately 
44 to 64% in subjects with renal impairment. Increases in pharmacodynamic 
effects were also observed [see Clinical Pharmacology (12.3) in full Prescribing 
Information].
Nonvalvular Atrial Fibrillation: In the ROCKET AF trial, patients with CrCl 30  to 
50  mL/min were administered XARELTO 15  mg once daily resulting in serum 
concentrations of rivaroxaban and clinical outcomes similar to those in patients 
with better renal function administered XARELTO 20 mg once daily. Patients with 
CrCl 15 to 30 mL/min were not studied, but administration of XARELTO 15 mg once 
daily is also expected to result in serum concentrations of rivaroxaban similar to 
those in patients with normal renal function [see Dosage and Administration (2.3) 
in full Prescribing Information].
Treatment of DVT and/or PE, and Reduction in the Risk of Recurrence of DVT and 
of PE: In the EINSTEIN trials, patients with CrCl values <30  mL/min at screening 
were excluded from the studies. Avoid the use of XARELTO in patients with 
CrCl <30 mL/min.
Prophylaxis of DVT Following Hip or Knee Replacement Surgery: The combined 
analysis of the RECORD 1-3 clinical efficacy studies did not show an increase in 
bleeding risk for patients with CrCl 30 to 50  mL/min and reported a possible 
increase in total venous thromboemboli in this population. Observe closely and 
promptly evaluate any signs or symptoms of blood loss in patients with CrCl 30  to   
50 mL/min. Avoid the use of XARELTO in patients with CrCl <30 mL/min.
Hepatic Impairment: In a pharmacokinetic study, compared to healthy subjects 
with normal liver function, AUC increases of 127% were observed in subjects with 
moderate hepatic impairment (Child-Pugh B).
The safety or PK of XARELTO in patients with severe hepatic impairment  
(Child-Pugh C) has not been evaluated [see Clinical Pharmacology (12.3) in full 
Prescribing Information].
Avoid the use of XARELTO in patients with moderate (Child-Pugh B) and severe 
(Child-Pugh C) hepatic impairment or with any hepatic disease associated with 
coagulopathy.
OVERDOSAGE: 
Overdose of XARELTO may lead to hemorrhage. Discontinue XARELTO and initiate 
appropriate therapy if bleeding complications associated with overdosage occur. 
A specific antidote for rivaroxaban is not available. Rivaroxaban systemic 
exposure is not further increased at single doses >50  mg due to limited 
absorption. The use of activated charcoal to reduce absorption in case of 
XARELTO overdose may be considered. Due to the high plasma protein binding, 
rivaroxaban is not expected to be dialyzable [see Warnings and Precautions and 
Clinical Pharmacology (12.3) in full Prescribing Information].
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mitral stenosis, a mechanical or biopros-
thetic heart valve, or mitral valve repair. 
The term “lone AF,” which was used to 
refer to AF in younger patients who did 
not have concomitant hypertension, dia-
betes, or cardiopulmonary disease, is no 
longer used because definitions of lone 
AF are variable and confusing. 1 

Thromboembolic Risk Assessment and 
Anticoagulation Therapy
For risk assessment of patients with 
nonvalvular AF, an updated and more 
comprehensive thromboembolic risk 
calculator called the CHA2DS2-VASc cal-
culator is now recommended over the 
CHADS2 (Congestive heart failure, Hy-

pertension, Age ≥75 years, Diabetes mel-
litus, prior Stroke or transient ischemic 
attack or thromboembolism [doubled]) 
calculator (Table 19 and Table 29-11).1,2,9-13 
The CHA2DS2-VASc calculator contains a 
broader range of risk factors (female sex, 
the age group of 65 to 75 years, and vas-
cular disease) than the CHADS2 calcula-

tor. Furthermore, women cannot score a 
“0” using the CHA2DS2-VASc calculator.1 

New Recommendations for the Use of Oral 
Anticoagulants
The updated guidelines recommend the 
use of oral anticoagulant (OAC) therapy 
based on risk, regardless of AF pattern or 
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Table 1:   Bleeding Events in ROCKET AF*

Parameter XARELTO
N = 7111

n (%)

Event Rate 
(per 100  
Pt-yrs)

Warfarin
N = 7125

n (%)

Event Rate 
(per 100 
Pt-yrs)

Major bleeding† 395 (5.6) 3.6 386 (5.4) 3.5

Bleeding into a critical organ‡ 91 (1.3) 0.8 133 (1.9) 1.2
Fatal bleeding 27 (0.4) 0.2 55 (0.8) 0.5
Bleeding resulting in 
transfusion of ≥2 units of whole 
blood or packed red blood cells 

183 (2.6) 1.7 149 (2.1) 1.3

Gastrointestinal bleeding 221 (3.1) 2.0 140 (2.0) 1.2

* For all sub-types of major bleeding, single events may be represented in more than 
one row, and individual patients may have more than one event.

† Defined as clinically overt bleeding associated with a decrease in hemoglobin of  
≥2 g/dL, transfusion of ≥2 units of packed red blood cells or whole blood, bleeding at 
a critical site, or with a fatal outcome. Hemorrhagic strokes are counted as both 
bleeding and efficacy events. Major bleeding rates excluding strokes are 3.3 per  
100 Pt-yrs for XARELTO vs. 2.9 per 100 Pt-yrs for warfarin.

‡ The majority of the events were intracranial, and also included intraspinal, 
intraocular, pericardial, intra-articular, intramuscular with compartment syndrome, 
or retroperitoneal.

Treatment of Deep Vein Thrombosis (DVT), Pulmonary Embolism (PE), and to Reduce the 
Risk of Recurrence of DVT and of PE: EINSTEIN DVT and EINSTEIN PE Studies: In the 
pooled analysis of the EINSTEIN DVT and EINSTEIN PE clinical studies, the most 
frequent adverse reactions leading to permanent drug discontinuation were bleeding 
events, with XARELTO vs. enoxaparin/Vitamin K antagonist (VKA) incidence rates of 
1.7% vs. 1.5%, respectively. The mean duration of treatment was 208 days for XARELTO-
treated patients and 204 days for enoxaparin/VKA-treated patients.
Table 2 shows the number of patients experiencing major bleeding events in the pooled 
analysis of the EINSTEIN DVT and EINSTEIN PE studies.
Table 2:    Bleeding Events* in the Pooled Analysis of EINSTEIN DVT and EINSTEIN PE 

Studies

Parameter XARELTO†

 N = 4130
n (%)

Enoxaparin/VKA†

N = 4116
n (%)

Major bleeding event 40 (1.0) 72 (1.7)
Fatal bleeding 3 (<0.1) 8 (0.2)

Intracranial 2 (<0.1) 4 (<0.1)
Non-fatal critical organ bleeding 10 (0.2) 29 (0.7)

Intracranial‡ 3 (<0.1) 10 (0.2)
Retroperitoneal‡ 1 (<0.1) 8 (0.2)

Intraocular‡ 3 (<0.1) 2 (<0.1)
Intra-articular‡ 0 4 (<0.1)

Non-fatal non-critical organ bleeding§ 27 (0.7) 37 (0.9)

Decrease in Hb ≥ 2g/dL 28 (0.7) 42 (1.0)
Transfusion of ≥2 units of whole blood or packed 
red blood cells

18 (0.4) 25 (0.6)

Clinically relevant non-major bleeding 357 (8.6) 357 (8.7)
Any bleeding 1169 (28.3) 1153 (28.0)

* Bleeding event occurred after randomization and up to 2 days after the last dose of 
study drug. Although a patient may have had 2 or more events, the patient is counted 
only once in a category.

† Treatment schedule in EINSTEIN DVT and EINSTEIN PE studies: XARELTO  
15 mg twice daily for 3 weeks followed by 20  mg once daily; enoxaparin/VKA 
[enoxaparin: 1 mg/kg twice daily, VKA: individually titrated doses to achieve a target 
INR of 2.5 (range: 2.0-3.0)]

‡ Treatment-emergent major bleeding events with at least >2 subjects in any pooled 
treatment group

§   Major bleeding which is not fatal or in a critical organ, but resulting in a decrease in 
Hb ≥2 g/dL and/or transfusion of ≥2 units of whole blood or packed red blood cells

EINSTEIN Extension Study: In the EINSTEIN Extension clinical study, the most frequent 
adverse reactions associated with permanent drug discontinuation were bleeding 
events, with incidence rates of 1.8% for XARELTO vs. 0.2% for placebo treatment 
groups. The mean duration of treatment was 190 days for both XARELTO and placebo 
treatment groups.
Table 3 shows the number of patients experiencing bleeding events in the EINSTEIN 
Extension study.
Table 3:   Bleeding Events* in EINSTEIN Extension Study

Parameter XARELTO†

20 mg
N = 598

n (%)

Placebo†

N = 590
n (%)

Major bleeding event‡ 4 (0.7) 0
Decrease in Hb ≥2 g/dL 4 (0.7) 0
Transfusion of ≥2 units of whole blood or 
packed red blood cells

2 (0.3) 0

Gastrointestinal 3 (0.5) 0

Menorrhagia 1 (0.2) 0
Clinically relevant non-major bleeding 32 (5.4) 7 (1.2)

Any bleeding 104 (17.4) 63 (10.7)

* Bleeding event occurred after the first dose and up to 2 days after the last dose of 
study drug. Although a patient may have had 2 or more events, the patient is counted 
only once in a category.

† Treatment schedule: XARELTO 20 mg once daily; matched placebo once daily
‡  There were no fatal or critical organ bleeding events.

Prophylaxis of Deep Vein Thrombosis Following Hip or Knee Replacement Surgery: In 
the RECORD clinical trials, the overall incidence rate of adverse reactions leading to 
permanent treatment discontinuation was 3.7% with XARELTO.
The rates of major bleeding events and any bleeding events observed in patients in the 
RECORD clinical trials are shown in Table 4.

Table 4:    Bleeding Events* in Patients Undergoing Hip or Knee Replacement Surgeries 
(RECORD 1-3)

XARELTO 10 mg Enoxaparin†

Total treated patients N = 4487
n (%)

N = 4524
n (%)

Major bleeding event 14 (0.3) 9 (0.2)

Fatal bleeding 1 (<0.1) 0
Bleeding into a critical organ 2 (<0.1) 3 (0.1)
Bleeding that required re-operation 7 (0.2) 5 (0.1)
Extra-surgical site bleeding requiring 
transfusion of >2 units of whole blood  
or packed cells

4 (0.1) 1 (<0.1)

Any bleeding event‡ 261 (5.8) 251 (5.6)
Hip Surgery Studies N = 3281

n (%)
N = 3298

n (%)
Major bleeding event 7 (0.2) 3 (0.1)

Fatal bleeding 1 (<0.1) 0
Bleeding into a critical organ 1 (<0.1) 1 (<0.1)
Bleeding that required re-operation 2 (0.1) 1 (<0.1)
Extra-surgical site bleeding requiring  
transfusion of >2 units of whole blood  
or packed cells

3 (0.1) 1 (<0.1)

Any bleeding event‡ 201 (6.1) 191 (5.8)
Knee Surgery Study N = 1206

n (%)
N = 1226

n (%)
Major bleeding event 7 (0.6) 6 (0.5)

Fatal bleeding 0 0
Bleeding into a critical organ 1 (0.1) 2 (0.2)
Bleeding that required re-operation 5 (0.4) 4 (0.3)
Extra-surgical site bleeding requiring 
transfusion of >2 units of whole blood  
or packed cells

1 (0.1) 0

Any bleeding event‡ 60 (5.0) 60 (4.9)

* Bleeding events occurring any time following the first dose of double-blind study 
medication (which may have been prior to administration of active drug) until two 
days after the last dose of double-blind study medication. Patients may have more 
than one event.

† Includes the placebo-controlled period for RECORD 2, enoxaparin dosing was 40 mg 
once daily (RECORD 1-3)

‡ Includes major bleeding events

Following XARELTO treatment, the majority of major bleeding complications (≥60%) 
occurred during the first week after surgery.
Other Adverse Reactions: Non-hemorrhagic adverse reactions reported in ≥1% of 
XARELTO-treated patients in the EINSTEIN Extension study are shown in Table 5.

Table 5:    Other Adverse Reactions* Reported by ≥1% of XARELTO-Treated Patients in 
EINSTEIN Extension Study

System Organ Class
Preferred Term

XARELTO
N = 598

n (%)

Placebo
N = 590

n (%)

Gastrointestinal disorders

Abdominal pain upper 10 (1.7) 1 (0.2)

Dyspepsia 8 (1.3) 4 (0.7)

Toothache 6 (1.0) 0

General disorders and administration site conditions

Fatigue 6 (1.0) 3 (0.5)

Infections and infestations

Sinusitis 7 (1.2) 3 (0.5)

Urinary tract infection 7 (1.2) 3 (0.5)

Musculoskeletal and connective tissue disorders

Back pain 22 (3.7) 7 (1.2)

Osteoarthritis 10 (1.7) 5 (0.8)

Respiratory, thoracic and mediastinal disorders

Oropharyngeal pain 6 (1.0) 2 (0.3)

* Adverse reaction (with Relative Risk >1.5 for XARELTO versus placebo) occurred after 
the first dose and up to 2 days after the last dose of study drug. Incidences are based 
on the number of patients, not the number of events. Although a patient may have 
had 2 or more clinical adverse reactions, the patient is counted only once in a 
category. The same patient may appear in different categories.

Non-hemorrhagic adverse reactions reported in ≥1% of XARELTO-treated patients in 
RECORD 1-3 studies are shown in Table 6.

XARELTO® (rivaroxaban) tablets XARELTO® (rivaroxaban) tablets

05_AJAC_Solberg.indd   25 10/10/14   4:08 PM

Guidelines Update: Atrial Fibrillation

AF duration.1,14 The use of OAC therapy 
should be individualized based on the 
risk for stroke and bleeding.2,15-19 Accord-
ing to the guidelines, treatment with an 
OAC (eg, warfarin, dabigatran, rivaroxa-
ban, or apixaban) is recommended for all 
patients with nonvalvular AF and a his-
tory of stroke or transient ischemic at-
tack or a CHA2DS2-VASc score of at least 

2. In patients with chronic kidney disease 
(creatinine clearance <15 mL/min) or 
those on hemodialysis with a CHA2DS2-
VASc score of at least 2, warfarin may 
be considered (international normalized 
ratio of 2.0-3.0). It is considered reason-
able to omit OAC therapy in patients with 
nonvalvular AF and a CHA2DS2-VASc 
score of 0. For a patient with nonvalvu-

lar AF and a CHA2DS2-VASc score of 1, 
options include no treatment, OACs, or 
aspirin.2,12 

Warfarin has been associated with sev-
eral limitations, including an increased 
risk of bleeding and a narrow therapeu-
tic window of efficacy, which have led to 
underutilization in the clinical setting, 
especially in the elderly. Traditionally, 

the use of warfarin has been considered 
challenging based on the need for close 
monitoring, the requirement for dietary 
monitoring of vitamin K, and the high 
number of potential drug interactions.1

Of the newer OACs, dabigatran was the 
first to be approved by the FDA to reduce 
the risk of stroke and systemic embolism 
in patients with nonvalvular AF. Dabi-
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Table 6:    Other Adverse Drug Reactions* Reported by ≥1% of XARELTO-Treated 
Patients in RECORD 1-3 Studies

System/Organ Class
Adverse Reaction

XARELTO
10 mg

N = 4487
n (%)

Enoxaparin†

N = 4524
n (%)

Injury, poisoning and procedural complications
Wound secretion 125 (2.8) 89 (2.0)

Musculoskeletal and connective tissue disorders
Pain in extremity 74 (1.7) 55 (1.2)
Muscle spasm 52 (1.2) 32 (0.7)

Nervous system disorders
Syncope 55 (1.2) 32 (0.7)

Skin and subcutaneous tissue disorders
Pruritus 96 (2.1) 79 (1.8)
Blister 63 (1.4) 40 (0.9)

* Adverse reaction occurring any time following the first dose of double-blind 
medication, which may have been prior to administration of active drug, until two 
days after the last dose of double-blind study medication

† Includes the placebo-controlled period of RECORD 2, enoxaparin dosing was 40  mg 
once daily (RECORD 1-3)

Other clinical trial experience: In an investigational study of acute medically ill patients 
being treated with XARELTO 10  mg tablets, cases of pulmonary hemorrhage and 
pulmonary hemorrhage with bronchiectasis were observed.
Postmarketing Experience: The following adverse reactions have been identified during 
post-approval use of rivaroxaban. Because these reactions are reported voluntarily 
from a population of uncertain size, it is not always possible to reliably estimate their 
frequency or establish a causal relationship to drug exposure.
Blood and lymphatic system disorders: agranulocytosis
Gastrointestinal disorders: retroperitoneal hemorrhage
Hepatobiliary disorders: jaundice, cholestasis, cytolytic hepatitis
Immune system disorders: hypersensitivity, anaphylactic reaction, anaphylactic shock, 
angioedema
Nervous system disorders: cerebral hemorrhage, subdural hematoma, epidural 
hematoma, hemiparesis
Skin and subcutaneous tissue disorders: Stevens-Johnson syndrome

DRUG INTERACTIONS
Rivaroxaban is a substrate of CYP3A4/5, CYP2J2, and the P-gp and ATP-binding 
cassette G2 (ABCG2) transporters. Inhibitors and inducers of these CYP450 enzymes or 
transporters (e.g., P-gp) may result in changes in rivaroxaban exposure.
Drugs that Inhibit Cytochrome P450 3A4 Enzymes and Drug Transport Systems: In drug 
interaction studies evaluating the concomitant use with drugs that are combined P-gp 
and CYP3A4 inhibitors (ketoconazole, ritonavir, clarithromycin, erythromycin and 
fluconazole), increases in rivaroxaban exposure and pharmacodynamic effects (i.e., 
factor Xa inhibition and PT prolongation) were observed. The increases in exposure 
ranged from 30% to 160%. Significant increases in rivaroxaban exposure may increase 
bleeding risk [see Clinical Pharmacology (12.3) in full Prescribing Information].
When data suggest a change in exposure is unlikely to affect bleeding risk (e.g., 
clarithromycin, erythromycin), no precautions are necessary during coadministration 
with drugs that are combined P-gp and CYP3A4 inhibitors.
Avoid concomitant administration of XARELTO with combined P-gp and strong CYP3A4 
inhibitors [see Warnings and Precautions].
Drugs that Induce Cytochrome P450 3A4 Enzymes and Drug Transport Systems: Results 
from drug interaction studies and population PK analyses from clinical studies indicate 
coadministration of XARELTO with a combined P-gp and strong CYP3A4 inducer (e.g., 
rifampicin, phenytoin) decreased rivaroxaban exposure by up to 50%. Similar decreases 
in pharmacodynamic effects were also observed. These decreases in exposure to 
rivaroxaban may decrease efficacy [see Clinical Pharmacology (12.3) in full Prescribing 
Information].
Avoid concomitant use of XARELTO with drugs that are combined P-gp and strong 
CYP3A4 inducers (e.g., carbamazepine, phenytoin, rifampin, St. John’s wort) [see 
Warnings and Precautions].
Anticoagulants and NSAIDs/Aspirin: Single doses of enoxaparin and XARELTO given 
concomitantly resulted in an additive effect on anti-factor Xa activity. Single doses of 
warfarin and XARELTO resulted in an additive effect on factor Xa (FXa) inhibition and 
PT. Concomitant aspirin use has been identified as an independent risk factor for  
major bleeding in efficacy trials. NSAIDs are known to increase bleeding, and bleeding 
risk may be increased when NSAIDs are used concomitantly with XARELTO. 
Coadministration of the platelet aggregation inhibitor clopidogrel and XARELTO resulted 
in an increase in bleeding time for some subjects [see Clinical Pharmacology (12.3) in 
full Prescribing Information]. 
Avoid concurrent use of XARELTO with other anticoagulants due to increased bleeding 
risk unless benefit outweighs risk. Promptly evaluate any signs or symptoms of blood 
loss if patients are treated concomitantly with aspirin, other platelet aggregation 
inhibitors, or NSAIDs [see Warnings and Precautions].
Drug-Disease Interactions with Drugs that Inhibit Cytochrome P450 3A4 Enzymes and 
Drug Transport Systems: Results from a pharmacokinetic trial with erythromycin 
indicated that patients with renal impairment coadministered XARELTO with drugs 
classified as combined P-gp and moderate CYP3A4 inhibitors (e.g., diltiazem, verapamil, 
dronedarone, and erythromycin) have increased exposure compared with patients with 
normal renal function and no inhibitor use. Significant increases in rivaroxaban 
exposure may increase bleeding risk.
While increases in rivaroxaban exposure can be expected under such conditions, 
results from an analysis in the ROCKET AF trial, which allowed concomitant use with 
combined P-gp and weak or moderate CYP3A4 inhibitors (e.g., amiodarone, diltiazem, 
verapamil, chloramphenicol, cimetidine, and erythromycin), did not show an increase in 
bleeding in patients with CrCl 30 to <50 mL/min [Hazard Ratio (95% CI): 1.05 (0.77, 1.42)] 
[see Use in Specific Populations].
XARELTO should not be used in patients with CrCl 15 to 80 mL/min who are receiving 
concomitant combined P-gp and moderate CYP3A4 inhibitors unless the potential 
benefit justifies the potential risk [see Clinical Pharmacology (12.3) in full Prescribing 
Information].

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Category C: There are no adequate or well-controlled studies of 
XARELTO in pregnant women, and dosing for pregnant women has not been 
established. Use XARELTO with caution in pregnant patients because of the potential 
for pregnancy related hemorrhage and/or emergent delivery with an anticoagulant that 
is not readily reversible. The anticoagulant effect of XARELTO cannot be reliably 
monitored with standard laboratory testing. Animal reproduction studies showed no 
increased risk of structural malformations, but increased post-implantation pregnancy 
loss occurred in rabbits. XARELTO should be used during pregnancy only if the potential 
benefit justifies the potential risk to mother and fetus [see Warnings and Precautions].
Rivaroxaban crosses the placenta in animals. Animal reproduction studies have shown 
pronounced maternal hemorrhagic complications in rats and an increased incidence of 
post-implantation pregnancy loss in rabbits. Rivaroxaban increased fetal toxicity 
(increased resorptions, decreased number of live fetuses, and decreased fetal body 
weight) when pregnant rabbits were given oral doses of ≥10 mg/kg rivaroxaban during 
the period of organogenesis. This dose corresponds to about 4 times the human 
exposure of unbound drug, based on AUC comparisons at the highest recommended 
human dose of 20  mg/day. Fetal body weights decreased when pregnant rats were 
given oral doses of 120  mg/kg. This dose corresponds to about 14 times the human 
exposure of unbound drug.
Labor and Delivery: Safety and effectiveness of XARELTO during labor and delivery 
have not been studied in clinical trials. However, in animal studies maternal bleeding 
and maternal and fetal death occurred at the rivaroxaban dose of 40  mg/kg (about 6 
times maximum human exposure of the unbound drug at the human dose of 20 mg/day).
Nursing Mothers: It is not known if rivaroxaban is excreted in human milk. Rivaroxaban 
and/or its metabolites were excreted into the milk of rats. Because many drugs are 
excreted in human milk and because of the potential for serious adverse reactions in 
nursing infants from rivaroxaban, a decision should be made whether to discontinue 
nursing or discontinue XARELTO, taking into account the importance of the drug to the 
mother.
Pediatric Use: Safety and effectiveness in pediatric patients have not been established.
Geriatric Use: Of the total number of patients in the RECORD 1-3 clinical studies 
evaluating XARELTO, about 54% were 65  years and over, while about 15% were 
>75  years. In ROCKET AF, approximately 77% were 65 years and over and about 38% 
were >75 years. In the EINSTEIN DVT, PE and Extension clinical studies approximately 
37% were 65  years and over and about 16% were >75  years. In clinical trials the 
efficacy of XARELTO in the elderly (65  years or older) was similar to that seen in 
patients younger than 65 years. Both thrombotic and bleeding event rates were higher 
in these older patients, but the risk-benefit profile was favorable in all age groups [see 
Clinical Pharmacology (12.3) and Clinical Studies (14) in full Prescribing Information].
Females of Reproductive Potential: Females of reproductive potential requiring 
anticoagulation should discuss pregnancy planning with their physician.
Renal Impairment: In a pharmacokinetic study, compared to healthy subjects with 
normal creatinine clearance, rivaroxaban exposure increased by approximately 44 to 
64% in subjects with renal impairment. Increases in pharmacodynamic effects were 
also observed [see Clinical Pharmacology (12.3) in full Prescribing Information].
Nonvalvular Atrial Fibrillation: In the ROCKET AF trial, patients with CrCl 30 to 50 mL/min 
were administered XARELTO 15  mg once daily resulting in serum concentrations of 
rivaroxaban and clinical outcomes similar to those in patients with better renal function 
administered XARELTO 20  mg once daily. Patients with CrCl 15  to  30 mL/min were not 
studied, but administration of XARELTO 15  mg once daily is also expected to result in 
serum concentrations of rivaroxaban similar to those in patients with normal renal 
function [see Dosage and Administration (2.3) in full Prescribing Information].
Treatment of DVT and/or PE, and Reduction in the Risk of Recurrence of DVT and of PE: 
In the EINSTEIN trials, patients with CrCl values <30 mL/min at screening were excluded 
from the studies. Avoid the use of XARELTO in patients with CrCl <30 mL/min.
Prophylaxis of DVT Following Hip or Knee Replacement Surgery: The combined analysis 
of the RECORD 1-3 clinical efficacy studies did not show an increase in bleeding risk for 
patients with CrCl 30 to 50  mL/min and reported a possible increase in total venous 
thromboemboli in this population. Observe closely and promptly evaluate any signs or 
symptoms of blood loss in patients with CrCl 30 to 50 mL/min. Avoid the use of XARELTO 
in patients with CrCl <30 mL/min.
Hepatic Impairment: In a pharmacokinetic study, compared to healthy subjects with 
normal liver function, AUC increases of 127% were observed in subjects with moderate 
hepatic impairment (Child-Pugh B).
The safety or PK of XARELTO in patients with severe hepatic impairment (Child-Pugh C) 
has not been evaluated [see Clinical Pharmacology (12.3) in full Prescribing 
Information].
Avoid the use of XARELTO in patients with moderate (Child-Pugh B) and severe (Child-
Pugh C) hepatic impairment or with any hepatic disease associated with coagulopathy.
OVERDOSAGE: 
Overdose of XARELTO may lead to hemorrhage. Discontinue XARELTO and initiate 
appropriate therapy if bleeding complications associated with overdosage occur. A 
specific antidote for rivaroxaban is not available. Rivaroxaban systemic exposure is not 
further increased at single doses >50 mg due to limited absorption. The use of activated 
charcoal to reduce absorption in case of XARELTO overdose may be considered. Due to 
the high plasma protein binding, rivaroxaban is not expected to be dialyzable [see 
Warnings and Precautions and Clinical Pharmacology (12.3) in full Prescribing 
Information]. Partial reversal of laboratory anticoagulation parameters may be achieved 
with use of plasma products.
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gatran is a direct thrombin inhibitor that 
prevents the conversion of fibrinogen to 
fibrin. Rivaroxaban and apixaban, which 
are also approved by the FDA to reduce 
the risk of stroke and systemic embo-
lism, are direct inhibitors of factor Xa.1 
All the new OACs have shown noninfe-
riority in stroke and systemic embolism 
prevention compared with warfarin.16-18

Dabigatran, rivaroxaban, and apixaban 
are only approved for the treatment of 

nonvalvular AF because clinical trials of 
these new OACs did not include patients 
with valvular AF (ie, mechanical heart 
valves or hemodynamically significant 
mitral stenosis). Compared with older 
therapy, “All 3 new oral anticoagulants 
represent important advances over war-
farin because they have more predictable 
pharmacological profiles, fewer drug-
drug interactions, an absence of major 
dietary effects, and less risk of intracra-

nial bleeding than warfarin.”1 

Clinical Trials of New OACs 
In the RE-LY (Randomized Evaluation of 
Long-Term Anticoagulation Therapy) trial,  
dabigatran 110 or 150 mg twice daily or 
adjusted-dose warfarin were adminis-
tered to 18,113 patients in an open-la-
bel, randomized fashion over a median 
follow-up of 2 years. The mean CHADS2 
score was 2.1 and approximately half 

the patients were treatment-naïve. The 
primary outcome variable was stroke or 
systemic embolism, and any major hem-
orrhage was the primary safety concern. 
For the primary outcome, the 150-mg 
dose of dabigatran was superior to war-
farin and the 110-mg dose was noninfe-
rior to warfarin. The risk of hemorrhagic 
stroke was 74% lower with dabigatran 
150 mg and 68% lower with dabigatran 
110 mg compared with warfarin (P <.001 
for both dabigatran doses vs warfarin). 
Compared with warfarin, the rate of ma-
jor bleeding was significantly decreased 
with the 110-mg dose (P = .003) but not 
the 150-mg dose.16

The ROCKET AF (Rivaroxaban Once 
Daily Oral Direct Factor Xa Inhibition 
Compared with Vitamin K Antagonism 
for Prevention of Stroke and Embolism 
Trial in Atrial Fibrillation)17 and ARISTO- 
TLE (Apixaban for Reduction in Stroke 
and Other Thromboembolic Events in 
Atrial Fibrillation)18 trials evaluated the 
use of rivaroxaban and apixaban, re-
spectively, versus warfarin in patients 
with AF. Rivaroxaban was the second 
new OAC to be approved for nonvalvular 
AF.1 It was evaluated in a double-blind, 
double dummy, noninferiority event-
driven trial of more than 14,000 patients 
who were at moderate to high risk of 
stroke (mean CHADS2 score of 3.5). Pa-
tients were randomly assigned to rivar-
oxaban 20 mg (or 15 mg in those with a 
creatinine clearance of 30 to 49 ml/min) 
or adjusted-dose warfarin. The primary 
outcome variable was ischemic or hem-
orrhagic stroke and systemic embolism, 
and the primary safety end point was a 
composite of major and nonmajor clini-
cally relevant bleeding. After a median 
of 1.6 years of treatment, results from 
the ROCKET AF trial showed that stroke 
or systemic embolism occurred in 1.7% 
of patients in the rivaroxaban group and 
2.2% of patients in the warfarin group 
(P <.001 for noninferiority). The rates 
of intracranial hemorrhaging and fatal 
bleeding were significantly lower in the 
rivaroxaban group (P = .02 and P = .003, 
respectively), but there were no signifi-
cant differences between the groups in 
major bleeding.17 

Finally, the ARISTOTLE trial also used 
a noninferiority, double-blind, double-
dummy design to compare apixaban 
and dose-adjusted warfarin. The pri-
mary outcome was the rate of stroke 
or systemic embolism and the primary 
safety outcome was major bleeding. 
Approximately 18,000 patients were 
randomly assigned apixaban 5 mg (or 
2.5 mg for patients with 2 or more cri-
teria that included older age, low body 
weight, compromised renal function) 
or warfarin with matching placebo of 
either treatment. The median duration 
of treatment was 1.8 years. Compared 
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with warfarin, apixaban significantly re-
duced the risk of stroke or systemic em-
bolism by 21%, major bleeding by 31%, 
and all-cause mortality by 11% (P <.05 
for all comparisons).18

Rate and Rhythm Control Strategies
Patients with paroxysmal, persistent, 
or permanent AF should receive treat-
ment for ventricular rate control.1,2 The 
use of rate control is important because 
it impacts quality of life, reduces mor-
bidity, and decreases the risk of de-
veloping tachycardia-induced cardio-
myopathy. The most commonly used 
agents include beta-blockers followed 
by nondihydropyridine calcium chan-
nel blockers, digoxin, and amiodarone. 
Intravenous administration is recom-
mended in the acute setting in patients 
without pre-excitation; electrical car-
dioversion is indicated in this setting 
in hemodynamically unstable patients. 
The choice of a rate-control strategy 

depends on symptoms, hemodynamic 
status, the presence or absence of heart 
failure, and the precipitators of AF. A 
reasonable heart rate goal is less than 
80 beats per minutes (bpm) in most pa-
tients, with a more lenient goal of less 
than 100 bpm if patients remain as-
ymptomatic and left ventricular systolic 
function is preserved.1

Compared with rate-control strate-
gies, the routine use of rhythm control 
is not recommended for some patients, 
as rhythm control has been associated 
with higher rates of hospitalization and 
is not superior in efficacy. The most 
compelling indication for implementing 
a rhythm-control strategy is persistent 
symptoms associated with AF; howev-
er, other factors may include difficulty 
achieving rate control, younger patient 
age, tachycardia-mediated cardiomyop-
athy, first episode of AF, AF that is pre-
cipitated by an acute illness, and patient 

preference. Rhythm-control approaches 
include a number of strategies includ-
ing cardioversion, antiarrhythmic drug 
therapy, and radiofrequency catheter 
ablation with appropriate anticoagula-
tion therapy and rate control.1 

The use of atrioventricular nodal ab-
lation is reasonable when pharmacolo- 
gic therapy is not adequate and rhythm 
control is not possible, as it is superior 
to current antiarrhythmic drug therapy 
for maintenance of sinus rhythm in spe-
cific patient populations. Recommen-
dations include the use of AF catheter 
ablation for patients with symptomatic 
paroxysmal AF and for selected patients 
with symptomatic persistent AF that is 
refractory or intolerant to at least 1 class 
I or class III antiarrhythmic medication. 
Catheter ablation is also considered a 
reasonable approach for patients with 
recurrent symptomatic paroxysmal AF 
without prior use of antiarrhythmic 
agents, provided that the potential ben-
efits and risks are considered. Patients 
with symptomatic long-standing (last-
ing more than 12 months) persistent 
AF refractory to at least 1 class I or class 
III antiarrhythmic medication may be 
treated with catheter ablation. Finally, 
catheter ablation may be considered pri-
or to the use of antiarrhythmic therapy 
in those with symptomatic persistent AF. 
In patients who cannot be treated with 
anticoagulant therapy during or after the 
procedure, catheter ablation should not 
be performed.1

Conclusion
The most significant changes to the AF 
guidelines include the recommendation 
for the use of a more comprehensive 
risk assessment tool called the CHA2DS2-
VASc risk calculator, the addition of 3 
new OACs that are recommended for an-
tithrombotic therapy in patients with a 
CHA2DS2-VASc of at least 2, a diminished 

role for the use of aspirin, and a call for 
the increased use of radio frequency ab-
lation.1,8 Furthermore, recommendations 
for the use of antithrombotic therapy are 
now based on risk factors regardless of 
AF type or duration. These new guide-
lines provide the most updated evidence 
to support the treatment of patients with 
nonvalvular AF.  EBC
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Table 1. Definition and Scores for CHADS2 and CHA2DS2-VASc9

CHADS2 Acronym CHA2DS2-VASc Acronym

Acronym Score Acronym Score

Congestive HF
Hypertension  Age ≥75 y
Diabetes mellitus
Stroke/TIA/TE

Maximum Score

1
1
1
1
2

6

Congestive HF/LV 
dysfunction
Hypertension
Age ≥75 y
Diabetes mellitus
Stroke/TIA/TE
Vascular disease (previous 
MI, PAD, or aortic plaque)
Age 65 to 74 years
Sex, female 

Maximum Score

1
1
2
1
2
1
1
1

9

HF indicates heart failure; LV, left ventricular; MI, myocardial infarction; PAD, peripheral artery disease; TE, 
thromboembolism; TIA, transient ischemic attack.
Reprinted from Lip GY, Tse HF, Lane DA. Atrial fibrillation. Lancet. 2012;379(9816):648-661, with permission 
from Elsevier.

Table 2. Stroke Risk Stratification With the CHADS2 and CHA2DS2-VASc Scores9   
CHADS2 Scorea Adjusted Stroke Rate 

  (% per year)
CHA2DS2-VASc 

Scoreb

Score

0 0 0 0

1 2.8 1 1.3

2 4.0 2 2.2

3 5.9 3 3.2

4 8.5 4 4.0

5 12.5 5 6.7

6 18.2 6 9.8

7 9.6

8 6.7

9 15.2
aAdjusted stroke rate scores based on data from Gage and colleagues.10 These stroke rates are based on data for hospitalized patients with atrial fibrillation and 
published in 2001. Because stroke rates are decreasing, actual rates of stroke in contemporary non-hospitalized cohorts might vary from these estimates.
bAdjusted stroke rate scores based on data from Lip and colleagues.11 Actual rates of stroke in contemporary cohorts might vary from these estimates.
Reprinted from Lip GY, Tse HF, Lane DA. Atrial fibrillation. Lancet. 2012;379(9816):648-661, with permission from Elsevier.

The use of rate 
control is important 
because it impacts 
quality of life, 
reduces morbidity, 
and decreases the 
risk of developing 
tachycardia-induced 
cardiomyopathy. 



“Up and down the 
platform of stroke, 
MI, death from 
cardiovascular 
disease [we see a] 
consistent benefit of 
statin therapy.”

—Robert H. Eckel, MD
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Each of these risk groups was based 
on the inclusion criteria of a clinical trial.

In a study of more than 170,000 pa-
tients, the benefit of statin therapy was 
demonstrated to be independent of LDL 
cholesterol levels. Eckel noted, “All kinds 
of patients with all kinds of events ben-
efit.”3 

The benefit of statins applies regard-
less of other cardiovascular conditions, 
as demonstrated in the TNT, PROVE-IT, 
MIRACL, and IDEAL trials.3 According 
to Eckel, “Up and down the platform of 
stroke, MI, death from cardiovascular 
disease [we see a] consistent benefit of 
statin therapy.”

Nonstatin therapies were not recom-
mended by the ACC/AHA 2013 guide-
line because nonstatin therapies did not 
show the same proven ASCVD risk re-
duction benefits as statins. However, the 
IMPROVE-IT trial, which is evaluating the 
nonstatin ezetimibe versus placebo in 
addition to a statin, is expected to pro-
duce results in the near future. “We will 
know if ezetimibe is worth it,” said Eckel.4

The development of guidelines is com-
plex, and Eckel acknowledged that evi-
dence-based guidance may not apply to 
individual patients. He noted: “80% of de-
cisions we make in the clinic go beyond 
the guidelines. In terms of your practice, 
state that the guidelines don’t apply to 
the patient, and document why you are 
making an alternative recommendation.”

In response to controversy about the 
risk estimator equation, Eckel noted that 
the pooled cohort risk calculator was 
based on data from the National Health 
and Nutrition Examination Survey, and 
that the predictive model was validated 
in a study by Muntner et al. Muntner 
and colleagues compared predicted and 

observed events and found that the pre-
dicted and observed results were virtu-
ally identical, validating the calculator.5 

Eckel concluded, “This was an inde-
pendent process...the most rigorous that 
has ever been done. You can use goals, 
you can use other medications, it’s just 
that the guideline doesn’t provide evi-
dence for that now.”

On the opposing side, Henry Ginsberg, 
MD, who has received grants from Merck, 
Sanofi, and Amgen, discussed some de-
ficiencies of the ACC/AHA 2013 guide-
line. Ginsberg noted that, although the 
panelists avoided expert opinion, many 
recommendations in the guideline were 
based on expert opinion. 

Citing several trials, Ginsberg ex-
plained that the 190-mg/dL cutoff is not 
evidence based, and the decision not to 
use LCL-C cut points could have been 
made based on expert opinion—but 
were not. In spite of this, he conceded, “I 
do think that this guideline represents a 
major improvement for all of us...it took 
us from using cut points of LDL to initiate 

treatment, to using the risk of patients as 
the initiating factor of therapy.”

However, according to Ginsberg, a ma-
jor problem with the guideline is that 
“Half of the country has an LDL level less 
than 135 [mg/dL]. That’s the mean LDL in 
the United States. You put those patients 
on therapy and they respond very well. 
But what about the others? They left you 
with nothing to do [in the] guideline.”

Ginsberg acknowledged that the use 
of ezetimibe and bile acid sequestrants 
has never been shown to reduce cardio-
vascular risk in the general population, 
although ezetimibe has been shown to 
reduce cardiovascular risk in patients 
with renal disease. With regard to niacin 
and fibrates as add-on therapy, Ginsberg 
said, “I think the data are even less con-
vincing.” However, he believes, “Anything 
that lowers LDL ought to be beneficial.”

One fear expressed by audience mem-
bers attending the presentation was that 
managed care companies and managers 
would use the ACC/AHA 2013 guideline 
to limit the use of cholesterol-lowering 
therapy for patients under the age of 
40 years, and would eliminate formu-
lary coverage for nonstatin therapies 
like ezetimibe. Commentators on both 
sides of the debate suggested that this 
could be a problem. Considering that the 
guideline is based on a rigorous review 
of evidence, and that many decisions 
made clinically fall outside of the recom-
mendations made, it is important not to 
apply the ACC/AHA 2013 guideline too 
strictly with regard to reimbursement for 
tests and treatments. EBC
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Meta- Analayses Supporting Lipid-Modifying Therapy
A total of 11 meta-analyses were referenced by the American College of Cardiology 
(ACC)/American Heart Association (AHA) authors to support use of statin monotherapy 
for each of 4 benefit groups. Proven benefits of statin therapy as demonstrated in 
meta-analyses include the following1:
• As primary therapy, statins reduce all-cause mortality rates by 17% (relative risk 
[RR], 0.83; 95% CI, 0.73-0.95), a combined end point of fatal and nonfatal CVD by 
30% (RR, 0.70; 95% CI, 0.61-0.79), and the risk of requiring revascularization by 
34% (RR, 0.66; 95% CI, 0.53-0.83).2

• Among patients with cardiovascular risk factors, and patients receiving statins as 
secondary therapy, statin treatment significantly reduces all-cause mortality (odds 
ratio [OR], 0.88; 95% CI, 0.81-0.96), major coronary events (OR, 0.70; 95% CI, 
0.61-0.81), and major cerebrovascular events (OR, 0.81; 95% CI, 0.71-0.93).3

• More intensive statin therapy regimens provide a greater benefit than less intensive 
statin therapy regimens, reducing vascular events by a further 15% (95% CI, 11-18; 
P <.0001).4

• The risk of developing type 2 diabetes mellitus (T2DM) with statin therapy is small; 
there is 1 additional case of T2DM for every 255 patients receiving a statin for 4 
years.5 

Combination Treatment: Statins and Fibrates/Niacin
Treatment with statin monotherapy is associated with a low risk of harm; however, 
when statins are used in combination with fibrates or niacin to lower LDL-C levels, 
the benefits are less clear and there is greater potential for harm.

For instance, in the ACCORD trial, which evaluated simvastatin versus a 
simvastatin/fenofibrate combination in 5518 patients with T2DM over a median 
of 4.7 years, fenofibrate did not reduce the rate of a composite outcome of 
cardiovascular harm, including nonfatal myocardial infarction (MI), nonfatal stroke, 
or death from any cardiovascular cause. In the fenofibrate/simvastatin group, 
2.2% of patients experienced the composite outcome, compared with 2.4% in the 
simvastatin-only group (P = .32).6 

Reanalyzing the data in men alone, fenofibrate seemed to have a larger effect, 
reducing the rate of the primary outcome from 13.3% to 11.2%. In addition, patients 
with low levels of high-density lipoprotein cholesterol (HDL-C ≤34 mg/dL) and high 
triglyceride levels (≥204 mg/dL) seemed to respond better to fenofibrate therapy.6

Given the observation that patients with low HDL-C levels seem to respond 
better to triglyceride-lowering therapies, in the AIM-HIGH study, investigators 
evaluated the effect of extended-release niacin (1500 to 2000 mg daily) in addition 
to simvastatin (40 to 80 mg daily) and ezetimibe (10 mg daily) in 3414 patients 
over 3 years. Investigators measured the percentage of patients experiencing an 
outcome of coronary heart disease deaths, as well as on fatal MI, ischemic stroke, 
acute coronary syndrome hospitalization, or symptom-driven coronary/cerebral 
revascularization. The primary end point occurred in 16.4% of patients taking niacin 
and 16.2% of patients taking placebo (P = .79). Due to a lack of efficacy, the study 
was terminated.7

Fibrates/Niacin as Monotherapy
Studying fibrates and niacin in addition to statins, however, is not the same as 
studying niacin and fibrates alone. Used alone—without a statin—abundant evidence 
supports the efficacy of niacin and fibrates in improving outcomes.

The Coronary Drug Project study, which was conducted before the advent of 
statin therapies, included 8341 men aged 30 to 64 years who had experienced a 
prior myocardial infarction. Participants were randomized to 1 of 6 arms, including 
niacin, clofibrate, and placebo arms. Three treatment arms (2 estrogen regimens 
and dextrothyroxine) were discontinued early. (Estrogens were later found to have 
negative effects on coronary outcomes despite the fact that they reduce LDL-C 
levels.) Although clofibrate had no effect on mortality rates, after 9 years of follow-
up, niacin reduced mortality rates by 11% compared with the placebo arm (52.0% vs 
58.2%; P = .0004).8

Similarly, in the 9795-patient FIELD study, investigators studied fenofibrate 200 
mg daily versus placebo in patients with T2DM between the ages of 50 and 75 
years. Notably, patients in this study were not taking statins. Over the 5-year study, 
fenofibrate therapy significantly reduced rates of nonfatal myocardial infarction by 
24% (P = .010 vs placebo), reduced the need for revascularization procedures by 

21% (P = .003 vs placebo), and reduced the overall rates of cardiovascular events by 
11% (P = .035 vs placebo). However, mortality rates were not significantly reduced (P 
= .18) and coronary event rates were not significantly reduced (P = .16).9

The efficacy of fibrates as monotherapy, but not necessarily as add-on therapy, 
were also confirmed in a 5.1-year study of 2531 men with coronary heart disease 
that compared gemfibrozil 1200 mg daily with placebo. In this study, with use of 
gemfibrozil monotherapy, the risk of developing a nonfatal myocardial infarction or 
dying from a coronary event was reduced by 22% (17.3% with gemfibrozil and 21.7% 
with placebo; P = .006).10

Other Lipid-Modifying Therapies: Cholestyramine
In the Lipid Research Clinic Coronary Primary Prevention Trial, 3806 middle-aged 
men received cholestyramine or placebo over an average of 7.4 years. Patients 
receiving cholestyramine experienced a 24% reduction in the risk of death due to 
coronary heart disease, and a 19% reduction in the risk of experiencing an MI (P 
<.05 for both comparisons).11

Although this trial does show the benefits of cholestyramine, the ACC/AHA study 
authors considered the evidence insufficient to make a recommendation about use 
of bile acid–sequestering agents.1

Conclusion
The ACC/AHA authors evaluated currently available data to formulate evidence-
based recommendations. Given the potential harms associated with combination 
therapies, as demonstrated in the ACCORD6 and AIM-HIGH7 trials, and the additional 
benefits of high-intensity statin therapies,4 the recommendations of the ACC/AHA 
investigators are a logical outgrowth of the current evidence in dyslipidemia 
treatment.1  EBC
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Focused Update of the Guideline for the Diagnosis 
and Management of Patients With Stable Ischemic 
Heart Disease

The American College of Cardiology 
(ACC)/American Heart Association 
(AHA) Task Force on Practice Guide-

lines reviews clinical data twice a year to 
determine if a focused update is needed. 
When new clinical evidence is deter-
mined to significantly impact patient out-
comes and quality of care, an update can 
quickly provide changes to the existing 
recommendations. Published data since 
the 2012 guideline for adult patients with 
known or suspected stable ischemic heart 
disease (SIHD), including individuals with 
new-onset chest pain (ie, low-risk un-
stable angina) or stable pain syndromes, 
led to the 2014 focused update.1 The topic 
areas in the update for the diagnosis and 
management of patients with SIHD in-
clude diagnosis of SIHD, guideline-direc- 
ted medical therapy (GDMT), and coro-
nary artery disease (CAD) revasculariza-
tion.

Diagnosis of SIHD
A new section in the guideline is the 

use of invasive testing for the diagnosis 
of CAD in patients with suspected SIHD 
(Table 1).1 Coronary angiography is ap-
propriate if the patient understands the 
risks and benefits of the procedure, if the 
result of the procedure affects the course 
of patient management, and if the pa-
tient is a candidate for percutaneous or 
surgical revascularization. Coronary angi-
ography is often performed when initial 
stress testing is inconclusive or provides 
conflicting results for CAD, but a subset 
of patients with an increased likelihood 
of multivessel or left main disease may 
require immediate diagnostic angiogra-
phy and revascularization without initial 
stress testing. It may also be indicated 
when there is a high clinical suspicion of 
CAD despite negative results from stress 
testing. The International Study of Com-
parative Health Effectiveness with Medi-
cal and Invasive Approaches is currently 
investigating the best strategy for manag-
ing patients with non-left main SIDH and 
moderate-to-severe ischemia by compar-

ing optimal medication therapy alone to 
cardiac catheterization (followed by re-
vascularization when appropriate) and 
optimal medication therapy. All patients 
will undergo blinded computed tomogra-
phy angiography prior to randomization. 

Guideline-Directed Medical Therapy 
Two sections in GDMT have been updated 
since the 2012 recommendations: che-
lation therapy and enhanced external 
counterpulsation (EECP).

Chelation Therapy
The use of chelation therapy for SIHD was 

modified in the 2014 focused update (ie, 
changing the Class of Recommendation 
from III to IIb and Level of Evidence from C 
to B) (Table 2).1 The Trial to Assess Chela-
tion Therapy compared chelation therapy 
with placebo in patients who experienced 
a myocardial infarction (MI). For the com-
posite end point of total mortality, recur-
rent MI, stroke, coronary revasculariza-
tion, or hospitalization for angina, 26% (n 
= 222) of patients in the chelation therapy 
group and 30% (n = 261) of patients in the 
placebo group met the criteria for the end 
point (hazard ratio 0.82; 95% CI: 0.69-0.99; 
P = .035 [because of multiple compari-

Table 1. Recommendations for Invasive Testing for Diagnosis of 
CAD in Patients With Suspected SIHD1

Class Recommendation Level of Evidence

I Coronary angiography is useful in patients with 
presumed SIHD who have unacceptable ischemic 
symptoms despite GDMT and who are amenable to, 
and candidates for, coronary revascularization.

C

IIa Coronary angiography is reasonable to define the 
extent and severity of CAD in patients with suspected 
SIHD whose clinical characteristics and results 
of noninvasive testing (exclusive of stress testing) 
indicate a high likelihood of severe IHD and who 
are amenable to, and candidates for, coronary 
revascularization. 

C

Coronary angiography is reasonable in patients with 
suspected symptomatic SIHD who cannot undergo 
diagnostic stress testing, or have indeterminate or 
nondiagnostic stress tests, when there is a high 
likelihood that the findings will result in important 
changes to therapy. 

C

IIIb Coronary angiography might be considered in 
patients with stress test results of acceptable quality 
that do not suggest the presence of CAD when 
clinical suspicion of CAD remains high and there 
is a high likelihood that the findings will result in 
important changes to therapy.

C

CAD indicates coronary artery disease; GDMT, guideline-directed medical therapy; IHD, ischemic heart 
disease; SIHD, stable ischemic heart disease. 

Table 2. Recommendation for Chelation 
Therapy1

Class Recommendation Level of Evidence

IIb The usefulness of chelation 
therapy is uncertain for 
reducing cardiovascular 
events in patients with 
SIHD. 

B

SIHD indicates stable ischemic heart disease.

Table 3. Recommendation for EECP1

Class Recommendation Level of Evidence

IIb EECP may be considered for relief of refractory 
angina in patients with SIHD.

B

EECP indicates enhanced external counterpulsation; SIHD, stable ischemic heart disease.

Table 4. Recommendations for CAD Revascularization to Improve 
Survival1

Class Recommendation Level of Evidence

I A Heart Team approach to revascularization is 
recommended in patients with diabetes mellitus and 
complex multivessel CAD. 

C

I CABG is generally recommended in preference to PCI 
to improve survival in patients with diabetes mellitus 
and multivessel CAD for which revascularization is 
likely to improve survival (3-vessel CAD or complex 
2-vessel CAD involving the proximal left anterior 
descending [LAD] artery), particularly if a left internal 
mammary artery graft can be anastomosed to the LAD 
artery, provided the patient is a good candidate for 
surgery. 

B

CABG indicates coronary artery bypass graft; CAD, coronary artery disease; PCI, percutaneous coronary 
intervention.
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sons, statistical significance was P ≤.036]). 
However, the investigators did not recom-
mend the routine use of chelation ther- 
apy to reduce symptoms or cardiovas-
cular complications in all patients with 
SIDH because of its modest benefit and 
high rate of study withdrawal. It is impor-
tant to note that disodium ethylene di-
amine tetraacetic acid, which is used for 
chelation therapy, is not approved by the 
FDA for preventing or treating cardiovas-
cular disease. 

Enhanced External Counterpulsation
Although no changes were made to the 
recommendation for EECP (Table 3)1, a 

review of existing clinical evidence for 
EECP in SIDH was undertaken. Despite 
a potential benefit, most evidence to 
support the use of EECP is from uncon-
trolled studies, and additional data are 
needed to define the proper use of EECP 
in patients with SIDH. 

CAD Revascularization
A new Class I recommendation for a 
Heart Team approach was added for pa-
tients with diabetes mellitus along with 
a modified recommendation for the use 
of coronary artery bypass graft (CABG) 
in patients with diabetes mellitus (ie, 
changing the Class of Recommendation 

from IIa to I) (Table 4)1. A Heart Team, 
which is a multidisciplinary team that 
includes an interventional cardiologist 
and a cardiac surgeon, can help de-
cide between CABG and percutaneous 
coronary intervention (PCI) in patients 
with diabetes mellitus and complex 
multivessel CAD. The strongest clini-
cal evidence that supports the use of 
CABG in patients with diabetes mel-
litus and multivessel CAD comes from 
a published meta-analysis of 8 studies 
(n = 3131) that found a lower all-cause 
mortality rate with CABG at 5 years (or 
longest follow-up) compared with PCI 
with a drug-eluting or bare metal stent 

(relative risk 0.67; 95% CI: 0.52-0.86; P = 
.002).  EBC

Reference
1. Fihn SD, Blankenship JC, Alexander KP, et al. 
2014 ACC/AHA/AATS/PCNA/SCAI/STS focused 
update of the Guideline for the Diagnosis and 
Management of Patients With Stable Ischemic 
Heart Disease: A Report of the American College of 
Cardiology/American Heart Association Task Force 
on Practice Guidelines, and the American Associa-
tion for Thoracic Surgery, Preventive Cardiovascular 
Nurses Association, Society for Cardiovascular 
Angiography and Interventions, and Society of 
Thoracic Surgeons [published online July 28, 2014]. 
Circulation. 

Classes of Antihypertensive Medica-
tions and Risk of New-Onset Diabetes
Individuals with high blood pressure 
may receive additional benefit from their 
antihypertensive medication(s) if ad-
ministered at bedtime rather than upon 
awakening. Many prospective trials have 
confirmed that taking one’s medications, 
specifically those from the angiotensin-
converting enzyme inhibitor and angio-
tensin receptor blocker classes, at night-
time versus morning time may improve 
control of mean blood pressure during 
sleep. Decreased mean blood pressure 
during sleep is associated with a signifi-
cant reduction in the risk of cardiovas-
cular events. No advantage related to 
any specific class of medication has been 
identified when antihypertensive medica-
tion is administered upon awakening.

In a prospective, open-label blinded 
trial, 2012 hypertensive individuals with-
out diabetes mellitus were randomized 
to receive their prescribed antihyperten-
sive medications upon awakening or to 
receive at least 1 of the medications at 
bedtime. Ambulatory blood pressures 
were obtained at baseline and annually 
to calculate awake and asleep blood pres-
sure means. More frequent blood pressure 
monitoring was performed if an individu-
al’s antihypertensive regimen was modi-
fied during the study period.

At the median follow-up of 5.6 years, 
171 participants had developed diabetes 
mellitus. The cohort of individuals that re-
ceived 1 or more of their antihypertensive 

medications at bedtime had a lower risk 
of developing diabetes mellitus compared 
with the group that took medications 
upon awakening. Examination of patients 
randomized to receive their medications 
upon awakening revealed that the risk 
of diabetes mellitus was similar for all 6 
classes of antihypertensive medications. 
Among those randomized to receive med-
ication at bedtime, angiotensin-convert-
ing enzyme inhibitors and angiotensin 
receptor blockers were identified as being 
associated with a significantly lower risk 
of new-onset diabetes mellitus compared 
with any other class of medication that 
was also given at bedtime (P <.005).

The study’s abstract, by Hermida et al, 
was published in the volume 8, issue 4 
supplement of the Journal of the American 
Society of Hypertension (2014;e67-e74).

Blood Pressure Control Gaps Between 
Insured, Uninsured Widen
Americans without health insurance are 
falling behind their insured counterparts 
and not benefiting from advances in hy-
pertension care, according to findings 
from an analysis of data from the Na-
tional Health and Nutrition Examination 
Surveys (NHANES) by Brent Egan, MD, and 
colleagues, the results of which were pre-
sented at the ASH 2014 Annual Scientific 
meeting.

Egan said that among Americans with 
health insurance, the percentage of those 
with adequate control of blood pressure 
increased in recent years; however, there 

is no change in the percentage of indi-
viduals without insurance who had blood 
pressure levels at targets recommended 
by guidelines.

The researchers found that from 1988 
to 1994, there was no statistical difference 
between the number of patients with 
insurance and without insurance who 
were at the recommended blood pres-
sure goal of less than 140/90 mm Hg. In 
the latest NHANES analysis (from 2005 to 
2010), however, the percentage of insured 
patients who achieved the blood pres-
sure target increased to 52.5%, whereas 
hypertension control in those without 
insurance was achieved in only 29.8% of 
patients.

Uninsured patients were also less likely 
to be aware they had hypertension, less 
likely to be treated when they were aware, 
and less likely to be controlled when 
they were treated. Egan said each factor 
contributed roughly equally to the differ-
ence between the insured and uninsured 
patients with blood pressure control. He 
also said that the percentage of insured 
patients who visited a physician 0 to 1 
times in the past year decreased between 
the earlier time span and 2005 to 2010. 
Approximately 80% of insured patients in 
the latest survey were seeing a physician 
at least twice per year. In the uninsured 
population, 50% saw a physician 2 or more 
times per year (a percentage that had not 
changed since the 1988 to 1994 survey).

Despite the introduction of the Afford-
able Care Act, said Egan, there will remain 

a large number of US adults without in-
surance, estimated to be about 31 million 
people.

The study’s abstract, by Egan et al, was 
published in the volume 8, issue 4 supple-
ment of the Journal of the American Society 
of Hypertension (2014;e7-e8).

Comprehensive Hypertension Program 
Associated With Improved Blood Pres-
sure Control
In an effort to increase blood pressure 
control in members with hypertension, 
in 2001, the Kaiser Permanente Northern 
California Hypertension Project designed 
an evidence-based program that utilized 
performance metrics to evaluate long-
term performance from a physician and 
medical center perspective, as well as a 
clinical practice guideline that was subse-
quently updated biennially. 

Physicians were informed of the rec-
ommended practices, such as encour-
aging the use of single-pill combination 
pharmacotherapy with an angiotensin-
converting enzyme inhibitor and hydro-
chlorothiazide, and were periodically ad-
vised regarding their individual and group 
hypertension control performance. Kaiser 
Permanente assessed the clinical prac-
tices that showed favorable outcomes in 
blood pressure control, and those deemed 
successful were adopted by other institu-
tions. 

The program was successful, as the 
prevalence of controlled blood pressure 
increased from 43.6% to 85.7% from 2001 
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to 2012 (according to specifications de-
fined by the National Council of Quality 
Assurance-Healthcare Effectiveness Data 
Information Set). The proportion of pre-
scriptions for the angiotensin-converting 
enzyme inhibitor and hydrochlorothia-
zide single-pill combination increased 
from less than 0.1% to 30.5%. In the final 
3 years of the time period evaluated, hy-
pertension control rates rose from 80.4% 
to 85.7%, and the percentage of therapies 
dispensed as angiotensin-converting en-
zyme inhibitor and hydrochlorothiazide 
single-pill combinations increased from 
27.2% to 30.5%.

The study’s abstract, by Jaffe et al, was 
published in the volume 8, issue 4 supple-
ment of the Journal of the American Society 
of Hypertension (2014;e11).

Nighttime Hypertension—Not Daytime 
or Clinic—Predicts Myocardial Infarc-
tion, Stroke
An analysis of more than 13,000 patients 
shows that clinic-measured blood pres-
sure had no association with the risk of 
cardiovascular outcomes including stroke, 
whereas nighttime blood pressure mea-
surements were associated with a risk of 
adverse clinical outcomes. Lead investi-
gator George Roush, MD, of St. Vincent’s 
Medical Center in Bridgeport, CT, said that 
for every 10-mm Hg increase in nighttime 
systolic blood pressure, the risk of cardio-
vascular outcome increased by 25%.

The analysis included European, South 
American, and Japanese patients who re-
ceived 24-hour ambulatory blood pressure 
monitoring; this study involved one of the 
largest groups of patients receiving am-
bulatory blood pressure monitoring with 
cardiovascular events as the outcome, ac-
cording to Roush.

Individually, each 10-mm Hg increase in 
blood pressure assessed during nighttime, 
during daytime, and during clinic visits 
was associated with a 25%, 20%, and 11% 
increased risk of myocardial infarction 
(MI) and stroke, respectively. After adjust-
ment for multiple confounding variables 
such as age, gender, diabetes, and smok-
ing status, only nighttime measurement 
of blood pressure was predictive of MI and 
stroke, the study found.

Roush said it is not yet known why 
nighttime blood pressure is more predic-
tive of clinical outcomes compared with 
the other measurements, but he hypoth-
esized that it may be because nighttime 
blood pressure is a marker for something 
else, such as elevated sympathetic tone.

The study’s abstract, by Roush et al, was 
published in the volume 8, issue 4 supple-
ment of the Journal of the American Society of 
Hypertension (2014;e59).

Dedicated Clinic for Resistant Hyperten-
sion Gets Results
An Ohio clinic that specifically treats 

patients with resistant hypertension 
achieved significant reductions in systolic 
blood pressure compared with baseline 
values, and was also found to help reduce 
patients’ body weight and body mass in-
dex (BMI), according to data gathered by 
John Szawaluk, MD, director of the Re-
sistant Hypertension Clinic, and his col-
leagues (Ohio Heart and Vascular Center, 
Cincinnati).

The results of their study, which fol-
lowed 109 patients treated between Janu-
ary 2012 and September 2013, showed that 
patients referred to the clinic had a base-
line systolic and diastolic blood pressure 
of 153.1/83.7 mm Hg. Approximately one-
third were obese, nearly half had elevated 
cholesterol levels, and 20% had chronic 
kidney disease. Slightly more than 25% 
had underlying coronary artery disease.

After 3.5 months (3 visits on average), 
systolic blood pressure was reduced to 130 
mm Hg and diastolic blood pressure was 
reduced to 75.1 mm Hg; body weight was 
reduced from 94.5 kg to 91.4 kg; and BMI 
declined from 32.2 kg/m2 to 31.3 kg/m2.

The clinic includes a dietitian, nurse 
practitioners (NPs), and physicians. Sza-
waluk said the patients typically have a 
60- to 90-minute first visit that includes 
20 to 25 minutes with the NP, who deter-
mines what medications they are taking. 
This is in contrast to the usually brief 10- 
to 15-minute visit with family physicians 
that most patients get. With the longer 
visit, there is time to offer comprehen-
sive lifestyle advice and diet and exercise 
counseling that is more detailed than 
what patients normally get from family 
physicians. “What we’ve observed is that 
the lifestyle changes we recommend can 
be just as important as the medication 
changes we make,” says Szawaluk, who 
notes that patients who are “resistant” to 
therapy often haven’t been adhering to 
therapy for a reason, including cost and 
side effects.

Most of the patients are taking at least 
4 antihypertensive medications. Szawaluk 
generally prescribes an angiotensin-con-
verting enzyme inhibitor or angiotensin-
receptor blocker, a calcium channel bloc- 
ker, and a diuretic; for a fourth medica-
tion, he frequently adds spirinolactone 
and usually takes patients off atenolol.

The study’s abstract, by Gilardi et al, was 
published in the volume 8, issue 4 supple-
ment of the Journal of the American Society 
of Hypertension (2014;e57-e58).

Variable Impact of Diabetes, Chronic 
Kidney Disease, and Race on Blood 
Pressure Control
Managed care organizations have intro-
duced new incentives to reward clinicians 
who have demonstrated high rates of 
blood pressure control. In a prospective, 
randomized trial (CAPTION), investigators 
assessed the outcomes of implementing a 

pharmacist intervention model into pri-
mary care offices serving minority popu-
lations and patients with diabetes and 
chronic kidney disease, both of which 
are comorbidities that may complicate 
achieving blood pressure control.

In this study, clinical pharmacists pro-
posed recommendations to 32 primary 
care offices in 15 US states. Over half of 
the patients evaluated were from racial 
minority groups, and all individuals (n 
= 401) had uncontrolled blood pressure 
at baseline, as defined by JNC 7. After 9 
months of following this intervention 
protocol, mean systolic blood pressure 
decreased from 149.1 ± 4.4 at baseline to 
132.1 ± 5.0 mm Hg. Blood pressure control, 
however, fluctuated between 22% and 72% 
(median 45%).

While this intervention model sig-
nificantly reduced mean systolic blood 
pressure, overall control of hypertension 
varied considerably and appeared to be 
unaffected by percentage of racial minori-
ties and the presence of factors such as di-
abetes and chronic kidney disease. Recent 
evidence-based data suggest that JNC-7 
targets goals that are too low, which may 
be supported by CAPTION’s low control 
rates in various offices. These results may 
influence healthcare systems and quality 
assurance organizations that are advocat-
ing programs designed to compensate 
physicians who are able to help patients 
attain high blood pressure control. 

The study’s abstract, by Chang et al, was 
published in the volume 8, issue 4 supple-
ment of the Journal of the American Society 
of Hypertension (2014;e19-e21).

Hyperkalemia Not Infrequent With Spi-
ronolactone in Resistant Hypertension
A small retrospective study assessing the 
safety of spironolactone in patients with 
resistant hypertension found that hyper-
kalemia is not an infrequent occurrence, 
and thus further study is needed to un-
derstand the safety of the drug in this 
population. Joel Marrs, MD, of the Univer-
sity of Colorado, Aurora, presented the 
findings of a study of 73 people with resis-
tant hypertension treated with spirono-
lactone, of whom 8.2% had hyperkalemia. 
Four patients stopped taking the drug be-
cause of elevated potassium levels, and 1 
patient developed hyperkalemia that re-
sulted in a visit to the emergency depart-
ment. Two patients developed an increase 
in potassium greater than 2.0 mmol/L 
from baseline, but the average increase in 
potassium level among the study partici-
pants was 0.2 mmol/L. Patients with com-
promised renal function were more likely 
to develop hyperkalemia than those with 
healthier kidneys.

Marrs said that much of the benefit of 
spironolactone, and where it has been 
studied, is as the fourth agent after use of 
the more common blood pressure–lower-

ing agents. “There are data showing a pro-
nounced lowering of blood pressure when 
[spironolactone is] added,” he said. “We’re 
seeing it used more and more in resistant 
hypertension.” Spironolactone is effective, 
but it raises potassium levels. The main 
concern with elevated potassium levels is 
the onset of arrhythmias, said Marrs, who 
noted that the Randomized Aldactone 
Evaluation Study showed a significant 
3-fold increased risk of hospitalization 
related to hyperkalemia in patients with 
heart failure who received spironolactone 
and an angiotensin-converting enzyme 
inhibitor.

Marrs stressed the importance of en-
suring adequate monitoring of patients 
when spironolactone is added, and rec-
ommended that potassium levels be 
checked within 1 to 2 weeks after therapy 
is initiated.

The study’s abstract, by Chomicki et al, 
was published in the volume 8, issue 4 
supplement of the Journal of the American 
Society of Hypertension (2014;e30-e31).

Elevated Plasma Renin Activity and Risk 
of Mortality
Plasma renin activity may predict the ef-
fectiveness of an individual’s antihyper-
tensive therapy. The relationship between 
plasma renin activity and blood pressure 
control was explored in a study that dem-
onstrated that elevated plasma renin ac-
tivity levels may be associated with worse 
outcomes events in individuals with hy-
pertension or cardiovascular disease. 

A retrospective cohort study conducted 
from 2006 to 2010 revealed that higher 
plasma renin activity levels were associ-
ated with lower treated blood pressure. 
Researchers assessed the plasma renin 
activity levels of 2331 individuals being 
treated for hypertension; in these indi-
viduals, the mean blood pressure was 
140/77 mm Hg. Different plasma renin ac-
tivity levels were then stratified within the 
range of different blood pressure readings.

In this study, patients with hyperten-
sion in the lowest plasma renin activity 
group had a reduced risk for mortality/
end-stage renal disease compared with 
patients with higher plasma renin activ-
ity. 

The study’s abstract, by Rader et al, was 
published in the volume 8, issue 4 supple-
ment of the Journal of the American Society 
of Hypertension (2014;e7-e8).

Relationship Between Target Organ 
Damage and Masked Hypertension
Masked hypertension is defined as a clinic 
blood pressure that falls within the nor-
mal range but is elevated outside of the 
office. This form of hypertension may put 
individuals at increased cardiovascular 
risk and result in target organ damage, a 
finding supported by a recent study of 420 
untreated adults (median age 48 years) 
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with a clinic blood pressure between 
120/80 mm Hg and 149/95 mm Hg. Each 
patient in this study repeated blood pres-
sure measurements in the research clinic 
and received 2 measurements of 24-hour 
ambulatory blood pressure. Researchers 
defined masked hypertension as an aver-
age research clinic blood pressure in the 
normal range (<140/90 mm Hg) but an 
elevated awake ambulatory blood pres-
sure (>135/85 mm Hg); normotension was 
defined as normal clinic and ambulatory 
blood pressures; and sustained hyperten-
sion was defined as elevated clinic and 
ambulatory blood pressures. 

Almost half of the participants were 
reported to have masked hypertension 
(49%); 21% had normotension and 26% 
had sustained hypertension. The authors 
found that patients with masked hyper-
tension have manifestations of target 
organ damage of a severity intermediate 
between what is seen in individuals with 
normotension and those with sustained 
hypertension.

Further data elaborating on the hazards 
associated with masked hypertension are 
needed.

The study’s abstract, by Hinderliter et 
al, was published in the volume 8, issue 4 
supplement of the Journal of the American 
Society of Hypertension (2014;e45-64).

One-Third of YouTube Videos on Blood 
Pressure, Hypertension Are Mislead-
ing
A study by Nilay Kumar, MD, and col-
leagues shows that one-third of videos 
on YouTube that pertain to hyperten-
sion and blood pressure contain inac-
curate information, and promote un-
proven therapies and supplements for 
the treatment of hypertension.

Kumar said that many patients who 

visited him at the hypertension clinic 
arrived with information obtained on 
the Internet. “What they saw on the In-
ternet was oftentimes misleading, was 
not recommended by the clinical guide-
lines, and was not considered standard 
of care,” he said.

He and his colleagues surveyed You-
Tube because of its tremendous da-
tabase and “almost zero moderation.” 
A search of YouTube using the terms 
“hypertension” and “high blood pres-
sure” returned over 300,000 videos. The 
researchers studied the 400 most rel-
evant or highly ranked videos, classified 
them as useful, misleading, or based on 
patient experiences, and graded them 
on an objective 5-point scale for qual-
ity and reliability. Two physicians re-
viewed the content related to epidemi-
ology, pathogenesis, symptoms, lifestyle 
modification, treatment, and alternative 
treatments.

One-third of the videos were classi-
fied as misleading, 64% were classified 
as useful, and 3% were based on a pa-
tient’s personal experience. Most of the 
misleading videos promoted the use 
of alternative treatments or seemed to 
reflect a misunderstanding of accepted 
standards of care, the researchers found. 
Among the alternative treatments ad-
vocated were acupuncture, acupressure, 
massage, and certain supplements, the 
most commonly promoted of which 
is L-arginine. Patients are trying all of 
these in the hopes they might work, 
even though there’s no strong evidence 
for any of them, Kumar noted.

The sources of videos were exam-
ined, with the most useful videos com-
ing from academic medical centers or 
professional organizations, along with 
government organizations. Independent 

users uploaded 81% of the misleading 
videos.

Kumar recommended that physicians 
tell patients about trustworthy websites 
and sources of medical information, 
much as they would prescribe diuretics 
or calcium channel blockers for hyper-
tension, because, whether we like it or 
not, “Dr Google” is on call.

The study’s abstract, by Kumar et al, 
was published in the volume 8, issue 4 
supplement of the Journal of the American 
Society of Hypertension (2014;e14-e15).

Blood Pressure During Sleep and Risk 
of Developing Diabetes
An increased risk of developing cardio-
vascular disease in patients with and 
without diabetes mellitus may be better 
indicated by an elevated blood pressure 
during sleep compared with awake or 24-
hour blood pressure means. In recent in-
vestigations, blood pressure during sleep 
was established as a significant indepen-
dent prognostic marker for new-onset 
diabetes mellitus. These findings suggest 
that patients and clinicians should con-
sider the value of targeting systolic blood 
pressure during sleep. 

In a prospective study of 2656 patients 

without diabetes mellitus, investigators 
found that the lowering of blood pressure 
during sleep may be associated with a 
reduction in the risk of new-onset diabe-
tes mellitus. At baseline, the ambulatory 
blood pressures of participants varied 
from normotension to sustained hyper-
tension; blood pressures were evaluated 
annually. More frequent monitoring was 
completed if antihypertensive medica-
tions were modified during the study pe-
riod.

At the median follow-up of 5.6 years, 
190 individuals were diagnosed with new-
onset diabetes mellitus. Upon analysis, 
researchers found that fluctuations in 
daytime clinic or ambulatory awake blood 
pressure means were not associated with 
the risk of developing diabetes mellitus. It 
was noted, however, that every 1–standard 
deviation decrease in mean systolic blood 
pressure during sleep was associated with 
a 30% reduction in the risk of developing 
diabetes mellitus (P <.001).

The study’s abstract, by Hermida et al, 
was published in the volume 8, issue 4 
supplement of the Journal of the American 
Society of Hypertension (2014;e67-e74).  EBC 

Meeting Highlights: Transcatheter Cardiovascular 
Therapeutics Meeting in Washington, DC

Transcatheter Cardiovascular Therapeutics (TCT) is the world’s largest educational meeting specializing in interventional cardiovascular medicine.

This article presents highlights of the TCT meeting held on September 14-17, 2014, in Washington, DC.

A Bevy of Evidence Now Supports 
Drug-Eluting Stents, and in Particular 
Everolimus-Eluting Stents, Over Earlier-
Generation Stents
Several innovations in the design of drug-
eluting stents (DESs) have occurred in the 
last decade, including coatings that elute 
antiproliferative drugs, polymeric coat-
ings, and new materials, such as stain-

less steel and cobalt-chromium and plat-
inum-chromium alloys. Evaluating the 
magnitude of benefit of these innovations 
has been a challenge, due to the large 
number of patients and the long period 
of time needed to prove noninferiority of 
one of the newer materials. With more 
and more published trials available, how-
ever, researchers are increasingly finding 

that the preponderance of evidence falls 
on the side of DESs and newer-generation 
devices.

In a meta-analysis of 26 randomized 
controlled trials, investigators identified 
a significantly lower rate of death or myo-
cardial infarction (MI) with newer stent 
options. From bare metal stents, to early-
generation stents, to newer-generation 

stents, the rate of MI or mortality, as a 
combined end point over the 3 years after 
stenting, fell from 12.8% to 10.9% to 9.2% 
(P <.001, all comparisons).1

These data have recently been cor-
roborated in a real-world registry study, 
in which, over 24 months, investigators 
proved the superiority of new-generation 
DESs over bare metal stents and first-
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generation DESs in terms of reduced re-
stenosis rates.2

In addition, the FAME-II trial, published 
by De Bruyne et al in the New England 
Journal of Medicine, showed the benefit of 
percutaneous coronary intervention (PCI) 
over medical therapy, with PCI demon-
strating superiority in terms of the rate 
of an unfavorable combination of cardio-
vascular end points (19.5% with medical 
therapy vs 8.1% with PCI; hazard ratio 
[HR]: 0.39 [95% CI, 0.25-0.57]).3 

But importantly, compared with medi-
cal therapy, PCI places patients at higher 
risk in the first 7 days after PCI. In addi-
tion, the analysis by De Bruyne et al found 
no significant differences in cardiovascu-
lar mortality rates between medical ther-
apy and PCI after 2 years (HR: 0.74, P = .58), 
although rates of a composite of death or 
MI that occurred between day 8 post in-
tervention and 2 years were significantly 
reduced (HR: 0.56, P = .04).3 

Reductions in the need for urgent re-
vascularizations drove the reduction in 
the primary end point with initial PCI. 
The results of a meta-analysis of more 
than 100 randomized controlled trials 
confirmed the efficacy of new-generation 
DES devices over early-generation ones.4

The meta-analysis results revealed 
no mortality benefit with early PCI tech-
niques, whereas use of newer-generation 
DES devices, such as those eluting evero-
limus and zotarolimus, significantly im-
proved survival.4

Stone et al showed the superiority of 
everolimus-eluting stents over paclitaxel-
eluting stents through an analysis of the 
SPIRIT and COMPARE trials that showed 
results favoring everolimus-eluting stents 
in terms of 2-year major adverse cardiac 
events (MACE) rates (P = .0009) in patients 
without diabetes.5

Another important trial, the SYNTAX 
trial,6 led to the determination of which 
patients are appropriate candidates for 
medical therapy and for which patients a 
stent is more appropriate. Use of the SYN-
TAX score is now part of European guide-
lines. With this new evidence, according 
to meta-analysis author Stephan Wind-
ecker, MD, “PCI may assume a more im-
portant role, particularly among patients 
with stable coronary artery disease.” 

In a separate presentation, Lisette 
Okkels Jensen, MD, PhD, discussed her 
research with 2 DES devices: everoli- 
mus-eluting stents (EESs) and sirolimus-
eluting stents (SESs). In the 5-year results 
of the follow-up study, Jensen evaluated 
an end point of MACEs, including cardio-
vascular death, MI, target vessel revascu-
larization, and definite stent thrombosis. 
The earlier 3-year follow-up of the SORT 
OUT IV trial did not prove an advantage 
in terms of MACE rates.7

Patients were recruited for the study 

between August 2007 and June 2009. Of 
8395 patients assessed, 6726 patients 
were eligible for trial inclusion, and 2774 
patients agreed to enroll. Of these, only 4 
patients were lost to follow-up by year 5.

In Denmark, where the trial was con-
ducted, each patient is denoted by a 
10-digit number that is assigned at birth. 
Using that 10-digit number, investiga-
tors could easily determine at every time 
point whether a patient was alive or dead. 
Databases in Denmark that included a 
record of the cause of death also enabled 
convenient classification of deaths into 
cardiovascular and noncardiovascular 
deaths. 

Importantly, patients in this trial in-
cluded a relatively low number of pa-
tients with diabetes (about 14%), which 
is consistent with the low rate of dia-
betes observed in Nordic countries, but 
may not be representative of population 
samples in other countries. Each patient 
received an average of 1.6 stents. 

At 5 years of follow-up, the primary end 
point showed a nonsignificant trend in 
MACE rates with SES versus EES devices, 
although stent-related outcomes includ-
ing cardiac death, target vessel-related 
MI, and ischemia-driven target lesion 
revascularization were significantly (P = 
.011) more common at 5 years in patients 
receiving an SES (11.6) than in patients 
receiving an EES (5.4%). This result was 
consistent with the substantially higher 
rate of stent thrombosis observed with 
SES (1.4%) versus EES (0.2%). 

Jensen concluded: “In comparison with 
SES, EES was associated with a decreased 
risk of definite stent thrombosis.” In Jen-
sen’s treatment center, with regard to use 
of bare metal stents, she stated, “We still 
have [bare metal stents] on the shelf, but 
we do not use them anymore. There are 
no indications left for bare metal stents 
in the European guidelines.”
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Maintaining Medical Innovation in an 
Era of Sluggish Economic Growth
According to noted health economist 
Uwe E. Reinhard, PhD, with slowing 
growth in the economy, any growth in 
healthcare increasingly comes at the ex-
pense of economic growth in other areas. 
Currently, healthcare spending accounts 
for approximately 18% of the US gross do-
mestic product (GDP).1

Growth in healthcare has already led to 
cuts in other sectors. Between 2011 and 
2012, in aggregate, state governments 
spent approximately $15 billion more 
on healthcare, but to balance state bud-
gets, governors reduced funding for K-12 
education, higher education, public assis-
tance programs, and transportation.2 

Sluggish Economic Growth
“Industrial production worldwide is down 
and trade is down, and what that means 
is GDP globally will grow less,” stated Re-
inhardt. The outlook for growth is also 
less than rosy for the developed world, 
with most economic growth between 
2014 and 2025 expected to occur in less 
developed countries.

However, even fast-growing developing 
countries, such as China, are beginning to 
experience the economic drag of the re-
cession.3 China’s growth slowdown does 
not bode well for the world’s economic 
growth, because China’s growth accounts 
for 25% of all growth in GDP worldwide.4

Before 2000, growth in US GDP procee- 
ded at an annual 2% rate. After the 2008-
2009 recession, that growth rate declined 
to 1.3%. The result of slowing economic 
growth, Reinhardt said, is that “Doctors 
and other providers will experience more 
pressure on revenues—both through uti-
lization and price pressures.”

Burden of Healthcare Costs
Based on the 2014 Milliman Medical In-
dex, employment-based insurance for a 
typical family of 4 costs $23,215 per year.5 
Comparing this statistic with the $51,939 
median annual income level in the Unit-
ed States (as of 2013),6 it is clear that 
funding over $23,000’ worth of healthcare 
spending poses a substantial burden that 

many families cannot shoulder. (It should 
be noted that of the $23,215 in annual 
healthcare spending, $13,520 is typically 
funded by an employer.)

Although the GDP per capita grows by 
roughly 1.5% per year, Reinhard noted, 
“The bulk of that growth goes to the top 
10% of earners.” Increasingly, this income 
inequality has led to many less economi-
cally advantaged families being priced 
out of healthcare. 

Fostering Innovation in a Cost-Constrained 
Environment
Fortunately, there are ways to foster 
growth in healthcare innovation and 
healthcare provision, even in the absence 
of economic growth. One way to start is 
to cut wasteful spending. According to a 
2009 report released by the Institute of 
Medicine and the National Academy of 
Sciences, about 30% of the $2.3 trillion 
spent on healthcare that year was un-
necessarily and  unproductively spent.7  
Among the top wasteful-spending cat-
egories, the report contended, were in-
efficient delivery of healthcare ($130 bil-
lion in excess costs), extra administrative 
costs ($190 billion), and missed preven-
tive care opportunities ($55 billion).7 

Those wasted $190 billion on admin-
istrative costs could possibly be reduced 
dramatically with technical innovations 
in electronic, standardized reimburse-
ment systems. Then that money might be 
invested on research and development—
potentially quadrupling the budget of the 
National Institutes of Health. This strat-
egy—identifying opportunities for sav-
ings and investing those funds on inno-
vation—will be an increasingly important 
one for maintaining the pace of innova-
tion in an era of cost restriction.7 EBC
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Progressive Approvals: How the FDA 
Plans to Improve Access to Novel Thera-
pies
Regulatory reform is an important part of 
maintaining the pace of innovation in an 
era of sluggish economic growth. Jeffrey 
E. Shuren, MD, JD, director of the Center 
for Devices and Radiological Health at 
the FDA, recognizes a tremendous oppor-
tunity for regulating medical devices in 
a manner that, optimally, allows innova-
tion to flourish. 

The FDA is responsible for providing 
the public with assurance that an ap-
proved device is safe and effective. The 
FDA also approves labeling information 
to guide the use of each device. Beyond 
protecting and promoting public health, 
however, the FDA also has a responsibil-
ity to patients to ensure timely access to 
innovative technologies. 

The regulatory approval standard in 
the United States for high-risk implant-
able devices is difficult to meet. While 
the regulatory agencies of most countries 
ensure safety and performance, the FDA 
has a stricter standard: safety and effec-
tiveness. As a result, according to Shuren, 
the United States is a less attractive place 
for launch of new implantable medical 
devices.

For example: transcutaneous aortic 
valve replacement (TAVR) was approved 
in the United States after 40 other coun-
tries had already approved this tech-
nology.1 This is just one instance of the 
tendency for initial approval of novel 
technologies to occur first outside of the 
United States. 

Fortunately, Shuren argued, it is pos-
sible to reduce the time to approval for 
a given product while still ensuring the 
product’s safety and efficacy. To accom-
plish this, the FDA might change the way 
approvals of products are carried out. It 
could, for example, provide provisional 
approval based on initial data; allow 
clinical use in patients who are willing to 
accept the potential risks of a less well-
established novel therapy; and collect 
registry data over time to further evaluate 
safety and efficacy.2 

With this strategy would come a shift 
away from the historical practice of bina-
ry decision making based on the arbitrary 
5% cutoff for P values. Shuren noted, “A 
5% cutoff is simply a convention. What 
you really care about [is whether or not] 
it is clinically significant, and how much 

confidence you put in the decision before 
[a new therapy] is available to the pub-
lic.”3

Every decision we make, noted Shuren, 
has uncertainty, and getting real-world 
clinical experience can be profoundly 
meaningful in terms of learning more 
about new technologies. The option of 
expedited access to new technologies 
allows for early initial approval, use in 
patients willing to accept the attendant 
risks of these novel therapies, and cap-
ture of real-world clinical data.4

Already, such a decision-making pro-
cess has been conducted based on data 
from real-world registries. The FDA pro-
vided access to TAVR based on data col-
lected from a registry study alone; no 
clinical study was conducted. 

Instead of restricting all access to new, 
potentially beneficial therapies, a new 
regulatory framework would allow pro-
viders and patients to make decisions to-
gether. These progressive approval strate-
gies are moving from what Shuren refers 
to as “binary absolutism” to a tiered sys-
tem that allows a technology to gradually 
gain market acceptance. According to 
Shuren, “We can get to an environment 
where innovation and regulation don’t 
just coexist, they do in fact flourish.” 
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Late-Breaking Results of Trials in Trans-
catheter Aortic Valve Replacement 
Results of the PARTNER Trial
Samir R. Kapadia, MD, presented 5-year 
results of the transcatheter aortic valve 
replacement (TAVR) procedure in inoper-
able patients with severe aortic stenosis 
in the Placement of AoRTic TraNscath-
etER Valve (PARTNER) trial. In this 358-pa-
tient trial, patients with severe, symp-
tomatic aortic stenosis were treated with 
either TAVR or the surgical aortic valve 
replacement (SAVR) procedure. Key end 
points included all-cause mortality, car-
diovascular mortality, rehospitalization, 
and stroke.1

A total of 179 patients were assigned 
to standard therapy and the remaining 
179 patients received TAVR. A total of 10 

patients withdrew from the study. Pa-
tients in this study had an average age 
of 83 years, and 1 out of 5 patients in the 
trial had chronic obstructive pulmonary 
disease (COPD). The average Society of 
Thoracic Surgeons (STS) score was high, 
at approximately 11% to 12%, indicating 
severe illness in this population of older 
patients with severe comorbidities.

A total of 93.6% of patients in the stan-
dard therapy group had died after 5 years 
(only 6 remained alive). Significantly more 
patients were alive in the TAVR group; 
71.8% of this older, sicker subgroup of pa-
tients had died after 5 years. Survivors in 
the TAVR group reached a median age of 
88 years (P <.0001). 

To put the 71% mortality in perspective 
in this population, a healthy age-matched 
population without aortic stenosis would 
be expected to have a 40% mortality rate 
over the 5-year period between the ages 
of 83 and 88 years. TAVR reduced mortal-
ity in patients with aortic stenosis to 10% 
per year, which is comparable to the 8% 
yearly mortality rate observed in patients 
without severe comorbidities in the same 
age group.

In terms of median survival, standard 
therapy led to a median 11.1-month sur-
vival, while patients treated with TAVR 
survived a median of 289.7 months (P 
<.0001). “This was a functionally impor-
tant survival,” stated Kapadia.

In this landmark analysis of the 5-year 
follow-up, investigators were pleasantly 
surprised at the long-term outcomes in 
patients who had undergone stenting. 
“We did not think that we would find ad-
ditional mortality benefit between 3 and 
5 years of follow-up, but we did find ad-
ditional mortality benefit at 3 to 5 years, 
and it was statistically significant,” said 
Kapadia.

In the TAVR groups, roughly one-third 
of deaths were noncardiovascular versus 
17.5% of deaths in the standard therapy 
group. Stratifying by STS scores, the dif-
ference in all-cause mortality was not 
found to be statistically significant in 
those patients whose STS score was 
greater than 17%, but a trend toward sta-
tistical significance of a benefit was ob-
served—even in these very sick patients 
(P = .07).

According to Kapadia, “We need to be 
very careful when we [make decisions] 
based on the STS score. I honestly did not 
think that we were going to find such a 
big difference.”

Also clinically important were the re-
duction in hospitalizations and the im-
provement in functional class observed 
in patients receiving TAVR. A total of 86% 
of patients who underwent TAVR were in 
New York Heart Association (NYHA) class 
1 and 2 five years after TAVR. Kapadia 
stated, “Not only are these patients alive, 

but they are functional and their symp-
toms are not bad, even after 5 years, at a 
median of 88 years of age.”

There are some risks of treatment. One 
such risk is the risk of intraprocedural 
stroke, but in a competing risk analysis 
(rather than a Kaplan-Meier analysis, 
which tends to overestimate the risk 
of stroke), investigators found that the 
stroke rates were parallel. 

Perivascular leak was absent at 4 and 
5 years of follow-up. The valves were 
very durable, as demonstrated by no 
significant increase in the mean area of 
the valve. Subgroup analysis of all-cause 
mortality found a consistent mortality 
benefit across patient groups, except in 
patients with oxygen-dependent chronic 
obstructive pulmonary disease (COPD) 
in which the confidence interval of risk 
crossed unity. “Even the patients more 
than 85 years of age received very similar 
benefit. [Benefit was seen] even in highly 
comorbid inoperable patients,” said Ka-
padia.

The CoreValve Trial
Matthew R. Reynolds, MD, MSc, described 
the cost-effectiveness of treatment with 
the CoreValve in a US clinical trial. Previ-
ous studies showed that TAVR provides 
substantial benefits to patients with 
symptomatic aortic stenosis who are un-
suitable candidates for SAVR.

There is less consensus, however, about 
the cost-effectiveness of TAVR relative to 
SAVR. Investigators quantified survival 
rates, quality of life, and quality-adjus- 
ted survival as well as resource use and 
costs for patients undergoing both SAVR 
and TAVR over 12 months. The economic 
model extrapolated results over a life-
time cost-effectiveness analysis horizon. 
All economic outcomes were reported in 
2013 US dollars, and future costs were 
discounted at the usual 3% rate per year 
to account for inflation.

Investigators calculated costs through 
12 months based on a combination of 
resource-based accounting and hospi-
tal billing data, and used changes in ob-
served costs between 6 and 12 months 
to project future costs. EuroQoL 5 dimen-
sional (EQ5D) scores were used to mea-
sure quality of life, and to predict life ex-
pectancy.

Analyzing costs, investigators noted a 
$24,000 higher cost of TAVR procedures 
versus SAVR procedures. However, TAVR 
also saved costs, reducing by 50% the 
likelihood of undergoing short-term re-
habilitation services. Long-term rehabili-
tation services were also found to favor 
TAVR, with a $4000 reduction in costs of 
residential care services in TAVR-treated 
patients versus SAVR-treated patients. 
In addition, a statistically nonsignificant 
$2000 reduction in total healthcare costs 
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was observed in patients receiving TAVR 
versus patients receiving SAVR.

In terms of projected survival, TAVR 
outperformed SAVR, adding an addi-
tional 0.31 life-years (unadjusted) to each 
patient’s life (5.43 years with TAVR vs 5.12 
years with SAVR). Investigators calcu-
lated an incremental cost-effectiveness 
ratio of TAVR versus SAVR of $67,057 per 
quality-adjusted life-year (QALY) gained, 
which corresponds with a high economic 
value of TAVR over SAVR.

Confirming the results of other trials 
presented at TCT that show an advan-
tage to illiofemoral versus apical access 
for performance of the TAVR procedure, 
investigators found a slightly more favor-
able cost per QALY with illiofemoral ac-
cess versus with nonilliofemoral access.

Reynolds concluded, “In this high-risk 
population, TAVR provides meaningful 
clinical benefits relative to SAVR, with 
incremental costs considered acceptable 
from a US perspective. Modest reductions 
in the cost of TAVR will further increase 
the cost-effectiveness ratio.”

The CLEAN-TAVI Study
Axel Linke, MD, presented results of the 
CLaret Embolic Protection ANd TAVI 
(CLEAN-TAVI) study in a late-breaking 
clinical trial presentation. Linke noted 
that TAVR has significantly improved sur-
vival over the last decade among patients 
with aortic stenosis.2,3

However, it is common for patients 
undergoing TAVR to experience adverse 
neurologic manifestations after TAVR, 
which can reduce quality of life. For in-
stance, ischemic brain lesions are found 
in more than two-thirds of patients who 
have undergone TAVR. To protect patients 
from the cognitive consequences of silent 
brain infarcts, investigators in the current 
trial used the Claret Montage Dual Filter 
Cerebral Protection system, which was 
developed to help protect the brain from 
injury during TAVR.

In this prospective study, patients at 
high risk of cerebral lesions were ran-
domized in a 1:1 ratio to either the Claret 
Montage filter or a control filter. In the 
100-patient trial, investigators assessed 
outcomes including changes visible with 
magnetic resonance imaging (MRI), neu-
rocognitive assessment changes, and 
changes in lesion volume at 30 days. The 
trial was powered to detect a 50% reduc-
tion in cerebral emboli formation 2 days 
after the TAVR procedure with the novel 
filtered valve versus a standard valve.

Images were acquired using a 3-Tesla 
scanner collecting high-resolution T1-
weighted images.

Examining brain imaging, investiga-
tors found that the filter protected all 
areas of the brain except the posterior 
inferior cerebellar artery. The mean age 
of patients undergoing the procedure 

was about 80 years. About half of patients 
had coronary artery disease at baseline. 
Study groups were well matched based 
on baseline characteristics.

TAVR procedures were successfully 
completed in 94% of cases. All but 1 pa-
tient survived the first 30 days after the 
procedure (1 patient in the control group 
died of diastolic heart failure). The total 
number of lesions detected by MRI was 
10 in the control group versus 4 in the fil-
ter group (P = .009).

In protected regions (all regions but 
those perfused by the posterior inferior 
cerebral artery), the rate of new infarct 
formation was 53% lower 2 days after 
the procedure (P = .0023), and 65% lower 
7 days after the procedure (P = .002) in 
the device group compared with the con-
trol group. Although aggregate scores of 
neurologic and neurocognitive outcomes 
were not significantly improved with use 
of the novel filter, notably, 7 days after the 
procedure, the likelihood of experiencing 
ataxia was significantly lower in patients 
assigned to the novel filter group (24% ex-
perienced ataxia in the control group vs 
9% in the filter group; P <.05).

According to Linke, “Routine use [of the 
Claret Montage filter] improves neurolog-
ical outcomes and reduces stroke rates in 
patients undergoing TAVR.” When asked 
about the therapeutic role of the system, 
Linke replied, “I think there is good rea-
son to use this kind of protection in every 
TAVR procedure.”
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Preventing Cardiovascular Disease: A 
Global Vision
Over the last 20 years, Valentin Fuster, 
MD, PhD, notes, researchers have pub-
lished many documents related to the 
prevention of noncommunicable disease. 
Unfortunately, none of those documents 
included follow-up to determine if the 
prevention strategies were ultimately 
effective. Considering this puzzling ab-
sence, Fuster questioned the seriousness 
of noncommunicable disease preven-
tion initiatives to date. “Are we in a field 
of more talkers than doers?” he queried 
rhetorically. Fuster advocates adopting a 
positive approach that promotes health 
rather than merely working to prevent-
ing disease. 

Fuster and colleagues provided 12 
recommendations for the prevention of 
cardiovascular disease in a 2011 article 
published in the journal Circulation,1 and 
followed up on these recommendations 
3 years later in a special publication pub-
lished in 2014 by Scientific American.2

Fuster’s initiatives included 2 projects 
each in children, middle-aged individu-
als, and seniors. There is an opportunity 
to begin health education at a young age. 
“Our behaviors as adults develop between 
the ages of 3 and 6 years,” explained Fus-
ter. “Why not use that window of oppor-
tunity to teach health to children from a 
young age?” 

Fuster and colleagues created and 
evaluated an educational intervention 
to promote cardiovascular health in 1000 
children in Bogota, Colombia. Children 
were instructed on 4 major topics: the ba-
sics of how the body works; fundamen-
tal healthy eating habits; maintaining 
adequate physical activity; and resisting 
harmful addictive substances, such as 
tobacco. In addition, children and their 
parents were given a set of educational 
books.3

The results, published in 2013 in the 
American Journal of Medicine,3 revealed 
significant benefits of the educational in-
tervention in terms of improving knowl-
edge, attitudes, and habits in children. 
The benefits were sustained through 3 
years of follow-up.4

Buoyed by this success of the initial 
randomized study, the techniques uti-
lized have been expanded to 25,000 chil-
dren across Colombia. Spain’s national 
government, impressed with his Colom-
bia results, asked Fuster to initiate a simi-
lar pilot trial in Madrid in October 2011. 
The pilot’s success led to program ex-
tension, and now 35,000 children across 
Spain are receiving quality education for 
lifelong health because of Fuster’s efforts. 

Interventions to shape behavioral 
change in middle-aged individuals were 
evaluated in a pilot study in Kenya. The 
study focused on patients with hyperten-
sion, which is common in Kenya because 
salt curing is frequently used for food 
preservation there; freezers are not com-
monplace. The overconsumption of salt 
promotes hypertension. In several vill- 
ges, patients were taught to check blood 
pressure levels and record blood pressure 
levels, with overwhelmingly positive re-
sults.6

Similarly, in a trial to promote car-
diovascular health among patients in 
Cardona, Spain, support groups of 10 to 
14 people, aged 49 years or less, were 
formed and met weekly to discuss meth-
ods of ameliorating negative health hab-
its including smoking, overeating, and 
sedentarism. At 6 months, 95% of people 
enrolled in the study had abolished 1 or 
more risk factor. The small-group meet-

ings encouraged positive social pressure 
that provided motivation to middle-aged 
individuals.7

Finally, studies of the older popula-
tion centered on use of a polypill to tar-
get factors associated with medication 
nonadherence.8 In what was dubbed the 
FOCUS study, 2118 patients from Spain, 
Italy, Argentina, Brazil, and Paraguay re-
ceived simvastatin, ramipril, and aspirin 
either in a single tablet (the polypill), or 
separately, and researchers assessed ad-
herence in both groups.8

Compared with the 3 medications giv-
en separately, adherence was significant-
ly improved with use of the polypill. The 
higher level of adherence with the polyp-
ill also led to fewer cardiac events in the 
14,119-patient trial.8 After 42 months, car-
diac events occurred in 43% of patients 
receiving the more complex regimen ver-
sus 26% of patients taking the polypill. 

Clearly, with greater regimen com-
plexity, therapeutic outcomes tend to be 
worse, particularly in patients under the 
age of 50 years. Poor adherence is also as-
sociated with depression, a lack of family 
support, and a lack of insurance coverage. 
According to Fuster, “We have to really 
focus on these factors—that’s the reason 
why adherence is so low.”

Based on the positive results of all of 
these studies, similar programs and ini-
tiatives that target health behaviors have 
been implemented at additional loca-
tions.9 
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Personalized Medicine and the Search 
for Novel Targeted Agents
Eric Schadt, PhD, of Mount Sinai Hos-
pital in New York, NY, studies the effect 
of genetics and proteomic technologies 
on modifying disease using computer 
models. 

Schatt warned against orthodoxy in 
the field of medicine. Orthodoxy, accord-
ing to Schadt, refers to “long-held beliefs 
that stifle creativity and innovation.” Or-
thodoxy often looks humorous through 
the lens of history. When Harry Warner 
scoffed in 1927 upon the advent of “talk-
ies,”  “Who wants to hear actors talk?” or 
when James Watson stated that the en-
tire world market for computers would 
be limited to “perhaps 5,” both were mak-
ing statements based on long-held be-
liefs—the kind, Schadt thinks, that stifle 
creativity.

Getting past such pervasive beliefs in 
medicine is a challenge, but one worth 
tackling. With the advent of computing 
technologies, the field is on the verge of 
a fundamental transformation: the trans-
formation to personalized medicine.

What we will see in the future of medi-
cine can be seen today in, of all things, 
high-tech racing yachts. Sophisticated 
sensors placed frequently and strategi-
cally on the yachts gather hundreds of 
gigabytes of data every day—analyzing 
everything from wind speed to currents 
to shifting weight on the surface of the 
boats, to optimize the performance of 
these vessels on the open ocean.1  

This same level of sophistication is 
coming to our own health in the form 
of wearable or implantable devices.2 For 
instance, RFID patches are already trans-
mitting clinical information directly to 
computer systems. For example, Pixie 
Scientific’s patch senses moisture in a ba-
by’s diaper.3 In another instance, a com-
pany called Theranos is developing a sys-
tem that utilizes a tiny blood sample to 
run a multitude of tests at low cost with 
a high degree of flexibility and access for 
patients.4

Molecular information and genomic 
information, paired with computer mod-
eling and network interactions, will en-
able the physician of the future to better 
assess and treat patients. And the future 
is not too far off: a successful clinical trial 
has already demonstrated the efficacy of 
a treatment that was predicted to work 
using a complex computer simulation of 
irritable bowel disease (IBD).

To accomplish this, first, on a genetic 
level, scientists identified 163 loci that in-
crease the risk of IBD. These data alone, 
however, are not particularly useful. Only 
when the effects of the loci in a modeled 
cell are analyzed, and the interaction of 
the gene products are analyzed in the 
context of a modeled living system, can 
the genomic data be used.5-7 In patients 
with IBD, investigators identified a spe-
cific subnetwork of biochemical interac-
tions associated with the IBD process, 
and analyzed all of the biologic processes 
related to that network.

Finally, in silico modeling of drug-
disease interaction led to the prediction 
that the antiepileptic drug topiramate 
could help inhibit the activity of the 
network involved in the process of IBD 
pathophysiology. The efficacy of topira-

mate was then confirmed in vivo in an 
animal model simulating IBD. In this ani-
mal model, topiramate outperformed the 
steroid drug prednisolone for relief of IBD 
symptoms.7

In some cases, noted Schadt, these 
models will predict that a constellation 
of drugs, natural products, and lifestyle 
interventions will ultimately induce im-
provements in health.

In the cardiovascular arena, scientists 
are beginning to use a range of resources 
to develop therapeutic interventions. For 
instance, the Stockholm-Tartu Athero-
sclerosis Reverse Network Engineering 
Task (STARNET) Biobank provides data 
from 1000 individuals who have under-
gone open thoracic surgery. Scientists are 
beginning to catalog and analyze data 
about the state of tissues such as ath-
erosclerotic lesions, skeletal muscle, and 
subcutaneous fat in tissues harvested 
from these individuals. Ultimately, this 
data will be used to model cardiovascu-
lar disease pathophysiology in silico and 
may lead to discovery of new, previously 
untried interventions for cardiovascular 
conditions.8

Early results of genetic studies have led 
to investigation into the PCSK9 inhibi-
tors9 and early research into ABCG5- and 
APOA5-targeting agents.10

The era of personalized medicine may 
lead to development of predictive models 
that allow physicians to treat patients in 
a highly individualized manner. Accord-
ing to Schatt, “Once we know the molec-
ular mechanisms at play, we can map it 
to therapeutics and behavioral modifica-
tion.”  EBC
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The JNC 8 Hypertension Guidelines: An In-depth 
Guide 
Michael R. Page, PharmD, RPh

Compared with previous hyperten-
sion treatment guidelines, the 
Joint National Committee (JNC 8) 

guidelines advise higher blood pressure 
goals and less use of several types of an-
tihypertensive medications.

The JNC 8 hypertension guidelines 
were published in the Journal of the 
American Medical Association on Decem-
ber 18, 2013.1

The JNC 8 guidelines emphasize con-
trol of systolic blood pressure (SBP) and 
diastolic blood pressure (DBP) with age- 

and comorbidity-specific treatment 
cutoffs. The guidelines also introduce 
recommendations designed to promote 
safer use of angiotensin-converting en-
zyme (ACE) inhibitors and angiotensin 
receptor blockers (ARBs).

Important changes from the JNC 7 
guidelines2 include the following:

• In patients 60 years or older who do 
not have diabetes or chronic kidney 
disease (CKD), the goal blood pres-
sure level is now less than 150/90 
mm Hg.

• In patients 18 to 59 years of age 
without major comorbidities, and 
in patients 60 years or older who 
have diabetes, CKD, or both condi-
tions, the goal blood pressure level 
is less than 140/90 mm Hg.

• First-line and later-line treatments 
should now be limited to 4 classes 
of medications: thiazide-type di-
uretics, calcium channel blockers 
(CCBs), ACE inhibitors, and ARBs.

• Second- and third-line alternatives 
included higher doses or combi-

nations of ACE inhibitors, ARBs, 
thiazide-type diuretics, and CCBs. 
Several medications are now des-
ignated as later-line alternatives, 
including the following: beta-block-
ers, alpha-blockers, alpha1/beta-
blockers (eg, carvedilol), vasodilat-
ing beta-blockers (eg, nebivolol), 
central alpha2/adrenergic agonists 
(eg, clonidine), direct vasodilators 
(eg, hydralazine), loop diuretics (eg, 
furosemide), aldosterone antago-
nists (eg, spironolactone), and pe-
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ripherally acting adrenergic antago-
nists (eg, reserpine).

• When initiating therapy, patients 
of African descent without CKD 
should use CCBs and thiazides in-
stead of ACE inhibitors.

• Use of ACE inhibitors and ARBs is 
recommended in all patients with 
CKD regardless of ethnic back-
ground, either as first-line therapy 
or in addition to first-line therapy.

• ACE inhibitors and ARBs should not 
be used in the same patient simul-
taneously.

• CCBs and thiazide-type diuretics 
should be used instead of ACE in-
hibitors and ARBs in patients over 
the age of 75 years with impaired 
kidney function due to the risk of 
hyperkalemia, increased creatinine, 
and further renal impairment.

The change to a more lenient systolic 
blood pressure goal may be confusing to 
many patients who are accustomed to 
the lower goals of JNC 7, including the 
less than 140/90 mm Hg goal for most 
patients and the less than 130/80 mm 
Hg goal for patients with hypertension 
and major comorbidities.

The guidelines were informed by re-
sults of key trials, including the Hy-
pertension Detection and Follow-up 
Program, the Hypertension-Stroke Co-
operative, the Medical Research Coun-
cil trial, the Australian National Blood 
Pressure trial, and the Veterans’ Admin-
istration Cooperative. In these trials, 
patients between the ages of 30 and 69 
years received medication to lower DBP 
to a level less than 90 mm Hg. Results 
showed a reduction in cerebrovascular 
events, heart failure, and overall mortal-
ity in patients treated to the DBP target 
level. 

The data were so compelling that 
some members of the JNC 8 panel wan- 
ted to keep DBP less than 90 mm Hg as 
the only goal among younger patients, 
citing insufficient evidence for benefits 
of an SBP goal lower than 140 mm Hg 
in patients under the age of 60 years. 
However, more conservative panelists 
pushed to keep the target SBP goal as 
well as the DBP goal.

In younger patients without major co-
morbidities, elevated DBP is a more im-
portant cardiovascular risk factor than 
is elevated SBP. The JNC 8 panelists are 
not the first guideline authors to recog-
nize this relationship. The JNC 7 guide-
line authors also acknowledged that 
DBP control was more important than 
SBP control for reducing cardiovascular 
risk in patients under 60 years of age. 
However, in patients 60 years and older, 
SBP control remains the most important 
factor.

Other recent evidence suggests that 
the SBP goal of less than 140 mm Hg 

recommended by the JNC 7 guidelines 
for most patients may have been un-
necessarily low. The JNC 8 guideline 
authors cite 2 trials that showed no im-
provement in cardiovascular outcomes 
with an SBP target of less than 140 mm 
Hg compared with a target SBP level of 
less than 160 mm Hg or less than 150 
mm Hg. Despite this finding, the JNC 8 
guidelines do not disallow treatment to 

a target SBP less than 140 mm Hg, but 
recommend caution to ensure that low 
SBP levels do not affect quality of life or 
lead to adverse events.

The shift to a DBP-based goal may 
mean that younger patients will be 
prescribed fewer medications if diag-
nosed with hypertension; this may im-
prove adherence and minimize adverse 
events.

Patients With Kidney Disease
Although 1 post hoc analysis showed a 
possible advantage in kidney outcomes 
with the lower target of 130/80 mm Hg 
recommended by JNC 7, 2 other primary 
analyses did not support this finding. 
Additionally, 3 other trials did not show 
an advantage with the less than 130/80 
mm Hg goal over the less than 140/90 
mm Hg goal level for patients with CKD.

Table. Evidence Base for the JNC 8 Recommendations1,3-10   
Study Description

Blood pressure target for patients 60 years or older: less than 150/90 mm Hg.1

SystEur3 This study compared placebo and active treatment for patients over the age of 60 years with hypertension. Over 2 
years, a total of 4695 patients received nitrendipine in combination with enalapril, hydrochlorothiazide, or placebo. 
Initial blood pressure levels were 160-219/less than 95 mm Hg. Treatment reduced systolic blood pressure by an 
additional 10 mm Hg and diastolic blood pressure by an additional 4.5 mm Hg (reaching an SBP no less than 150 
mm Hg). With additional treatment, stroke rates were reduced by 44%, and nonfatal cardiac events were reduced by 
26%, but all-cause mortality was not significantly reduced.

HYVET4 A total of 3845 patients 80 years or older with sustained SBP levels greater than 160 mm Hg received sustained-
release indapamide with either placebo or perindopril to achieve a blood pressure level less than 150/80 mm Hg. 
After 2 years, treatment with perindopril and indapamide versus indapamide alone reduced blood pressure levels by 
an additional 15.0/6.1 mm Hg, reduced fatal or nonfatal stroke rates by 30%, reduced the rate of stroke-related death 
by 39%, reduced the rate of all-cause death by 21%, reduced the rate of heart failure by 64%, and was associated 
with a significantly lower rate of adverse events.

SHEP5 A total of 4736 patients 60 years or older with SBP levels 160 to 219 mm Hg and DBP levels less than 90 mm Hg 
received chlorthalidone with or without atenolol, or placebo, to reduce SBP to less than 170 mm Hg and DBP to less 
than 77 mm Hg. After 5 years, the average blood pressure was 155/72 mm Hg in the placebo group, and 143/68 mm 
Hg in the active treatment group. Active treatment reduced the risk of stroke from 5.2 cases per 100 to 8.2 cases per 
100 individuals, for a significant 64% reduction in the risk of stroke (P = .0003). The risk of a major cardiovascular 
event was reduced 32% and the rate of all-cause death was reduced by 13% over 5 years using chlorthalidone as 
initial therapy.

Blood pressure target for patients with T2DM: less than 140/90 mm Hg.1

ACCORD6 A total of 4733 participants with T2DM received treatment to lower SBP to less than 120 mm Hg or less than 140 mm 
Hg. Over 4.7 years, no significant advantage to reducing SBP to less than 120 mm Hg over less than 140 mm Hg was 
detected. The annual rate of major cardiovascular events was 1.87% in the intensive-therapy patients and 2.09% in 
the standard-therapy patients (P = .20). Stroke rates, however, were reduced by 41% with intensive versus standard 
therapy (P = .01). Serious adverse events were significantly more common in the intensive therapy group versus the 
standard therapy group (3.3% vs 1.3%).

UKPDS7 In 1148 patients with hypertension (average initial blood pressure 160/94 mm Hg) and T2DM, investigators evaluated 
the effect of tight blood pressure control (reaching 144/82 mm Hg) versus less tight control (reaching 154/87 mm 
Hg). After 8.4 years (median), no significant reduction in all-cause mortality occurred with tighter control. However, 
diabetes-related deaths were reduced with tight control (6% vs 51%; P = .019), stroke rates were reduced (11% vs 
65%, P = .013), and the rate of microvascular events was reduced (11% to 56%, P = .0092).

Use thiazide-like diuretics, calcium channel blockers, and ACEIs/ARBs as first-line therapy.1

ALLHAT8 After 3.2 years of follow-up in ALLHAT (including an additional 9232 participant-years), all-cause mortality and a 
primary combined cardiovascular outcome were no different between the doxazosin and chlorthalidone groups. 
However, chlorthalidone was associated with significantly fewer strokes and combined cardiovascular events. 
Compared with chlorthalidone, doxazosin was 26% more likely to be associated with stroke and 20% more likely to be 
associated with combined cardiovascular disease events at this follow-up end point.

Do not use ACEIs and ARBs simultaneously in the same patient.1

ONTARGET9 In 8576 patients receiving ramipril 10 mg daily or 80 mg of telmisartan daily, or both ramipril and telmisartan daily, the 
rate of the primary outcome (events that caused cardiovascular death or heart failure hospitalization) was evaluated. 
After 56 months, there was no significant difference in the rate of the primary outcome between groups (16.5% 
with ramipril vs 16.7% with telmisartan). Combination therapy with both the ACEI and ARB was associated with no 
significant reduction in the primary outcome (16.3% of patients experienced the primary outcome) and hypotensive 
symptoms, syncope, and renal dysfunction were all significantly more likely to occur with dual therapy.

Use CCBs or thiazide-type diuretics as first-line therapy for African American patients without renal dysfunction.1

ALLHAT10 In 9048 patients treated with amlodipine and 9054 patients treated with lisinopril, after 4.9 years, no significant 
differences were identified in all-cause mortality between groups, although stroke rates were higher in persons of 
African descent with lisinopril versus with CCBs (51% increased risk of stroke). Patients who were not of African 
descent responded equally well to lisinopril and CCBs in terms of stroke rates.

ACCORD indicates Action to Control Cardiovascular Risk in Diabetes; ACEI, angiotensin-converting enzyme inhibitor; ALLHAT, Antihypertensive and Lipid-Lowering 
Treatment to Prevent Heart Attack Trial; ARB, angiotensin receptor blocker; CCB, calcium channel blocker; DBP, diastolic blood pressure; HYVET, Hypertension in the 
Very Elderly Trial; JNC, Joint National Committee; ONTARGET, Ongoing Telmisartan Alone and in Combination with Ramipril Global Endpoint Trial; SBP, systolic blood 
pressure; SHEP, Systolic Hypertension in the Elderly Program; SystEur, Systolic Hypertension in Europe; T2DM, type 2 diabetes mellitus; UKPDS, United Kingdom 
Prospective Diabetes Study.
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As a result, the JNC 8 guidelines rec-
ommend a goal blood pressure of less 
than 140/90 mm Hg for patients with 
CKD. However, in an exception to this 
goal level, the guidelines suggest that 
patients with CKD or albuminuria who 
are 70 years or older should receive 
treatment based on comorbidities, frail-
ty, and other patient-specific factors.

There was insufficient evidence to 
support a goal blood pressure of less 
than 140/90 mm Hg in patients over the 
age of 70 years with CKD or albuminuria.

Patients With Diabetes
Adults with diabetes and hypertension 
have reduced mortality as well as im-
proved cardiovascular and cerebrovas-
cular outcomes when treated to a goal 
SBP of less than 150 mm Hg; however, 
no results from randomized controlled 
trials support a goal of less than 140/90 
mm Hg. Despite this, the panel opted 
for a conservative recommendation in 
patients with diabetes and hyperten-
sion, opting for a goal level of less than 
140/90 mm Hg in adult patients with di-
abetes and hypertension rather than the 
evidence-based goal of less than 150/90 
mm Hg.

Select trials forming the evidence 
base for the JNC 8 recommendations are 
summarized in the Table.

Follow-up 
The JNC 8 guideline authors simplified 
a complicated recommendation for 
follow-up in patients with hyperten-
sion. The JNC 7 panel recommended 
that after an initial high blood pressure 
reading, follow-up with a confirmatory 
blood pressure reading should occur 
within 7 days to 2 months, depending 
on how high the initial reading was and 
whether or not the patient had kidney 
disease or end-organ damage as a re-
sult of hypertension. Under JNC 8, in all 
cases, the dose of the initial drug should 
be increased or a combination of medi-
cations should be used to reach the goal 
blood pressure target within a month of 
starting treatment.

Treatments
Like the JNC 7 panel, the JNC 8 panel 
recommended thiazide-type diuret-
ics as initial therapy for most patients. 
While ACE inhibitors, ARBs, and CCBs 
are acceptable alternatives, thiazide-
type diuretics have the best evidence of 
efficacy.

The JNC 8 panel does not recommend 
first-line therapy with beta-blockers or 
alpha-blockers, due to the results of a 
trial that showed a higher rate of car-
diovascular events with use of beta-
blockers compared with use of an ARB, 
and the results of another trial in which 
alpha-blockers resulted in inferior car-

diovascular outcomes compared with 
use of a diuretic. In addition, a lack of 
evidence comparing the 4 first-line 
therapies with carvedilol, nebivolol, 
clonidine, hydralazine, reserpine, furo-
semide, spironolactone, and other simi-
lar medications precludes use of any 
medications other than ACE inhibitors, 
ARBs, CCBs, and thiazide-type diuretics 
in the vast majority of patients.

Before receiving alpha-blockers, 
beta-blockers, or any of several miscel-
laneous agents, under the JNC 8 guide-
lines, patients would receive a dosage 
adjustment and combinations of the 4 
first-line therapies. Triple therapy with 
an ACE inhibitor/ARB, CCB, and thia-
zide-type diuretic would precede use of 
an alpha-blocker, a beta-blocker, or any 
of several other agents.

The JNC 8 guidelines all but eliminate 
use of beta-blockers (including nebivo-
lol), alpha-blockers, loop diuretics, alpha 
1/beta-blockers, central alpha2/adrener-
gic agonists, direct vasodilators, aldoste-
rone antagonists, and peripherally act-
ing adrenergic antagonists in patients 
with newly diagnosed hypertension. 
Caution is warranted in patients who 
are already stable on these therapies.

Special Therapeutic Considerations
ACE inhibitors and ARBs may not be an 
ideal choice in patients of African de-
scent. The results of a subgroup analy-
sis in the Antihypertensive and Lipid 
Lowering Treatment to Prevent Heart 
Attack Trial (ALLHAT) showed that 
treatment with an ACE inhibitor was 
associated with worse cardiovascular 
outcomes compared with treatment 
with a thiazide-type diuretic or a CCB in 
patients with African ancestry. Despite 
the results of the subgroup analysis of 
ALLHAT, results of the African Ameri-
can Study of Kidney Disease and Hyper-
tension support the use of first-line or 
add-on ACEIs to improve kidney-related 
outcomes in patients of African descent 
with hypertension, CKD, and protein-
uria.

As a result, the JNC 8 panelists recom-
mend that all patients with CKD and 
hypertension, regardless of ethnic back-
ground, should receive treatment with 
an ACE inhibitor or ARB to protect kid-
ney function, either as initial therapy or 
add-on therapy.

One exception to the use of ACE in-
hibitors or ARBs in protection of kidney 
function applies to patients over the 
age of 75 years. The panel cited the po-
tential for ACE inhibitors and ARBs to 
increase serum creatinine and produce 
hyperkalemia. As a result, for patients 
over the age of 75 years with decreased 
renal function, thiazide-type diuretics 
or CCBs are an acceptable alternative to 
ACEIs or ARBs. 

In addition, the panel expressly pro-
hibits simultaneous use of an ACE in-
hibitor and an ARB in the same patient. 
This combination has not been shown 
to improve outcomes. Despite the fact 
that the 2 medications work at different 
points in the renin-angiotensin-aldo-
sterone system, other combinations of 
medications are better options, and the 
simultaneous use of ACEIs and ARBs is 
not supported by evidence.

Lifestyle Changes
The JNC 8 guidelines, like JNC 7, recom-
mend lifestyle changes as an important 
component of therapy. Lifestyle inter-
ventions include using the Dietary Ap-
proaches to Stop Hypertension eating 
plan, weight loss, reducing sodium in-
take to less than 2.4 grams per day, and 
participating in at least 30 minutes of 
aerobic activity most days of the week.

In addition, to delay the development 
of hypertension, improve the blood pres-
sure–lowering effect of existing medica-
tion, and decrease cardiovascular risk, 
alcohol intake should be limited to 2 
drinks daily in men and 1 drink daily in 
women. One drink constitutes 12 oun- 
ces of beer, 5 ounces of wine, or 1.5 oun- 
ces of 80-proof liquor. Quitting smoking 
also reduces cardiovascular risk.

Conclusion
The JNC 8 guidelines move away from 
the assumption that lower blood pres-
sure levels will improve outcomes re-
gardless of the type of agent used to 
achieve the lower level. Instead, the 
JNC 8 guidelines encourage use of 
agents with the best evidence of reduc-
ing cardiovascular risk. In addition, the 
guidelines may lead to less use of an-
tihypertensive medications in younger 
patients, which will produce equivalent 
outcomes in terms of cardiovascular 
events with less potential for adverse 
events that limit adherence. EBC

Michael R. Page, PharmD, RPh, is the clinical 
editor for Pharmacy Times. This story first 
appeared online in Pharmacy Times. 
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Introduction
Oral anticoagulants are used to prevent 
or treat thromboembolic disorders, such 
as venous thromboembolism (VTE) in 
patients with atrial fibrillation (AF).1 For 
more than 50 years, vitamin K antagonists 
(VKAs) were the only oral anticoagulants 
capable of reducing the risk of thrombo-
embolism in patients with AF.2 The oral 
VKA warfarin, indicated for prophylaxis 
and treatment of VTE among other con-
ditions,3 has been the most widely uti-
lized VKA anticoagulant for decades.4 
However, there are many limitations to 
warfarin therapy. In particular, its narrow 
therapeutic window necessitates dose 
individualization according to patients’ 
conditions and international normalized 
ratio (INR), which must be monitored. 
Further, its mechanism of action makes it 
susceptible to a number of food and drug 
interactions.1 Considering the limitations 
of warfarin, and the rising number of 
thromboembolic disorders in the United 
States due to the aging population,1,2,4 the 
need for additional options is paramount. 
Direct oral anticoagulants (DOACs) with 
novel mechanisms of action, including 
dabigatran, rivaroxaban, and apixaban, 
have emerged as alternatives to VKAs in 
recent years.5 

DOACs can be divided into 2 classes: di-
rect thrombin inhibitors (DTIs) and direct 
factor Xa inhibitors (DFXaIs). To date, the 
FDA has approved 1 DTI, dabigatran etexi-
late, in addition to 2 DFXaIs, rivaroxaban 

and apixaban.1,5 As a class, DOACs can be 
described as having similar or enhanced 
efficacy and safety compared with war-
farin for the prevention and treatment 
of selected arterial and venous throm-
boembolic events.5 Patients tend to be 
more receptive to DOACs compared with 
VKAs because they do not require rou-
tine therapeutic drug monitoring; they 
can be used at fixed doses (which is safe 
and effective despite wide therapeutic 
ranges); and they have limited food and 
drug interactions.1,5 DOACs also have a 
more rapid onset of anticoagulant activity 
(1-3 hours) compared with warfarin, and 
short half-lives (9-17 hours), which allow 
for dose adjustments as necessary.5 As 
DOACs become a mainstay of chronic an-
ticoagulation therapy, there are a number 
of important considerations surrounding 
their use. This article reviews the novel 
DOACs that have demonstrated efficacy 
and safety in clinical trials, describes re-
maining concerns surrounding their use, 
and discusses the medical costs associ-
ated with these new medications.

Direct Thrombin Inhibitors
Dabigatran etexilate is currently the only 
oral DTI available in the United States.1 It 
is indicated to reduce the risk of stroke 
and systemic embolism (SSE) in patients 
with nonvalvular AF (NVAF), for the treat-
ment of deep vein thrombosis (DVT) and 
pulmonary embolism (PE) in patients who 
have been treated with a parenteral anti-

coagulant for 5 to 10 days, and to reduce 
the risk of recurrence of DVT and PE in pa-
tients who have been previously treated.6 
Because dabigatran excretion occurs pri-
marily through the kidneys, recommend-
ed dose adjustments rely on the measure-
ment of creatinine clearance (CrCl). For 
patients with a CrCl greater than 30 mL/
min, the recommend dose is 150 mg twice 
daily. In severe renal impairment (CrCl of 
15-30 mL/min), the dose should be de-
creased to 75 mg twice daily. At these 
doses, dabigatran prolongs the activated 
partial thromboplastin time (aPTT), eca-
rin clotting time, and thrombin time, but 
does not require routine blood testing for 
dose adjustments.1,6

Two fixed doses of dabigatran (150 mg 
and 110 mg) were compared with war-
farin in the Randomized Evaluation of 
Long-Term Anticoagulation Therapy (RE-
LY) trial. Doses were administered in a 
blinded manner, with open-label use of 
warfarin in patients with AF at increased 
risk for stroke. The RE-LY study demon-
strated that the 2 doses of dabigatran 
were both noninferior to warfarin with 
respect to the primary efficacy outcome 
of risk of SSE. SSE occurred in 182 patients 
receiving 110 mg of dabigatran (1.53% per 
year, relative risk [RR] vs warfarin = 0.91; 
95% CI:  0.74-1.11), 134 patients receiving 
150 mg of dabigatran (1.11% per year, RR 
vs warfarin = 0.66; 95% CI: 0.53-0.82), and 
199 patients receiving warfarin (1.69% 
per year) (P <.001 for noninferiority for 

both doses compared with 
warfarin). In addition, the 
rate of major bleeding was 
3.36% per year in the war-
farin group compared with 
2.71% per year in the group 
that received 110 mg of dab-
igatran (RR with dabigatran, 
0.80; 95% CI; 0.69-0.93; P = 
.003).7 Thus, dabigatran was 
demonstrated as a safe and 
effective alternative to war-
farin in patients with AF.

Direct Factor Xa Inhibitors
The DFXaIs rivaroxaban  and 
apixaban have both demon-
strated efficacy and safety in 
clinical trials leading to their 
approval by the FDA and 
expansion of use starting 
in 2011. Both agents are in-
dicated to reduce the risk of 
SSE in patients with NVAF; 
for the treatment of DVT, PE, 
and for the reduction in the 
risk of recurrent DVT and/or 
PE; and for the prophylaxis 
of DVT following hip or knee 

replacement surgery.8,9

As a class, DFXaIs do not require a co-
factor (such as antithrombin III) for activ-
ity. Rivaroxaban is thought to inhibit free 
factor Xa (FXa) and prothrombinase activ-
ity, while apixaban is able to inhibit free 
and clot-bound FXa and prothrombinase. 
Neither agent has a direct effect on plate-
let aggregation, but they both indirectly 
inhibit platelet aggregation induced by 
thrombin. By inhibiting FXa, rivaroxaban 
and apixaban decrease thrombin genera-
tion and thrombus development.1 

Rivaroxaban was compared with war-
farin in patients with NVAF in the Riva-
roxaban Once Daily Oral Direct Factor 
Xa Inhibition Compared with Vitamin 
K Antagonism for Prevention of Stroke 
and Embolism Trial in Atrial Fibrillation 
(ROCKET AF). In this trial, rivaroxaban was 
noninferior to warfarin for preventing 
SSE in patients with NVAF at high risk for 
thromboembolism. SSE occurred in 188 
patients in the rivaroxaban group (1.7% 
per year) and in 241 patients in the warfa-
rin group (2.2% per year) (hazard ratio [HR] 
in rivaroxaban group = 0.79; 95% CI: 0.66- 
0.96; P <.001 for noninferiority). There was 
no significant difference between rivar-
oxaban and warfarin with respect to rates 
of major or clinically relevant nonmajor 
bleeding, which occurred in 1475 patients 
in the rivaroxaban group (14.9% per year) 
and in 1449 patients in the warfarin group 
(14.5% per year) (HR in rivaroxaban group 
= 1.03; 95% CI: 0.96-1.11; P = .44).10 

The primary objective of the Apixa-
ban for Reduction In Stroke and Other 
ThromboemboLic Events in Atrial Fibril-
lation (ARISTOTLE) trial was to deter-
mine whether apixaban was noninferior 
to warfarin in reducing the rate of SSE 
among patients with AF and at least 1 
other risk factor for stroke. The key sec-
ondary objectives were to determine su-
periority to warfarin. Compared with war-
farin, apixaban significantly reduced the 
risk of SSE by 21% (1.27% per year vs 1.60% 
per year; HR in the apixaban group = 0.79; 
95% CI: 0.66-0.95; P <.001 for noninferiority 
and P = .01 for superiority), major bleeding 
by 31% (2.13% per year vs 3.09% per year; 
HR = 0.69; 95% CI: 0.60-0.80; P <.001), and 
death by 11% (3.52% per year vs 3.94% per 
year; HR = 0.89; 95% CI: 0.80-0.99; P = .047), 
demonstrating superiority of apixaban to 
warfarin in preventing SSE.11

Impact of Time in Therapeutic Range on 
DOAC Clinical Trial Results
The time in therapeutic range (TTR) of 
warfarin markedly influences its efficacy 
in reducing stroke risk. Patients with AF 
have been reported to spend only about 
half their time in the therapeutic range. In 

The Impact of Novel Anticoagulants

Figure. Estimated Medical Cost Differences Between DOACs and Warfarin at 
Different Time-in-Therapeutic Range Values4

DOAC indicates direct oral anticoagulant.
Adapted with permission from Amin A, Deitelzweig S, Jing Y, et al. J Thromb Thrombolysis. 2014;38(2):150-159. 
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the RE-LY, ROCKET AF, and ARISTOTLE tri-
als, about 60% of patients receiving war-
farin achieved the necessary therapeutic 
range. Thus, there was a need to estimate 
the impact of variations in warfarin TTR 
on event rates for SSE and major bleeding 
among warfarin-treated patients in these 
trials.4 

DOAC use was no longer associated 
with a reduction in ischemic or uncertain 
stroke rate compared with warfarin when 
TTR increased 75% or more. Importantly, 
the event rates for hemorrhagic stroke re-
mained lower for DOACs at all evaluated 
warfarin TTRs, except for apixaban and 
rivaroxaban at warfarin TTRs of 90% and 
85%, respectively. In addition, apixaban 
use among patients with NVAF is likely 
more efficacious in comparison to warfa-
rin for reducing stroke risk, and it is as-
sociated with less bleeding irrespective of 
warfarin TTR.4 Taken together, there is a 
negative correlation between the TTR of 
warfarin and SSE rate, but not for major 
bleeding, among patients with NVAF.

Bleeding Risk and Reversal Agents
Even with these novel DOACs, the risk 
of bleeding and bleeding-related adverse 
events remain important concerns and 
considerations. Patients with renal fail-
ure, advanced age, and extremes in body 
weight may have high bleeding risk with 
dabigatran. For rivaroxaban and apixaban, 
the most common reasons for treatment 
discontinuation in the pivotal trials were 
bleeding events.1 Studies indicate that pa-
tients with NVAF have a higher suscepti-
bility for major bleeding,4 and that the use 
of DOACs can further increase this risk. 
Despite bleeding concerns, there are cur-
rently no FDA-approved reversal agents 
or specific antidotes for DOACs.1,5

To date, reversal agents for DTIs have 
only been tested in animal models. None-
theless, there are several options for pa-
tients requiring reversal of dabigatran-
related bleeding. Activated charcoal can 
be used to reduce dabigatran absorp-
tion from the gastrointestinal tract. This 
method is only recommended if ingestion 
was within the last 2 hours, since dabiga-
tran is rapidly absorbed. For patients with 
a mild bleed, tranexamic acid, which has 
been shown to reduce bleeding after tis-
sue injury associated with surgery, can 
be used to inhibit the binding of plasmin 
to fibrin. In addition, general supportive 
measures (eg, compression, tampon-
ade, surgery, radiological interventions) 
should be utilized to maintain renal per-
fusion and urine output, both of which 
aid in the elimination of dabigatran. Case 
studies have shown that dialysis may be 
an appropriate reversal method in some 
patients with dabigatran-related bleeds.1 

The FDA has recognized that the lack 
of effective reversal agents for DFXaIs is a 
significant unmet medical need. A poten-

tial antidote in development, andexanet 
alfa (PRT4445), also called r-antidote, has 
been given breakthrough status to speed 
its approval as it could be instrumental in 
assuring the safety of DFXaIs when sig-
nificant bleeds occur. Andexanet alfa is a 
catalytically inactive recombinant protein 
that lacks the membrane-binding domain 
of native FXa, but retains the ability to 
bind to DFXaIs and activated antithrom-
bin III. Early phase studies (in vitro and in 
vivo) have demonstrated that andexanet 
alfa does not interfere with normal FXa 
function, does not have anticoagulant 
activity, but is able to dose-dependently 
reverse the inhibition of FXa by DFXaIs.1 

Considerations for Clinical Laboratory 
Assessments

The impact of DOACs on clinical labora-
tory assessment is an important consid-
eration when using these agents. Clini-
cal laboratory assessment of DOACs has 
demonstrated that anticoagulant activity 
or drug concentration information could 
be useful in situations such as5:

• Assessment of bleeding potential 
prior to high-risk invasive procedures 
(neurosurgery) or medical interven-
tions (thrombolytic therapy for acute 
ischemic stroke)

• Assessment of risks and benefits of 
dialysis and rescue procoagulant fac-
tor concentrates during acute and se-
vere bleeding

• Evaluation of compliance when sus-
pected to be poor, particularly when 
a thromboembolic event occurs

• Evaluation of bleeding risk when sus-
pected to be excessive due to wors-
ening renal insufficiency, frailty, drug 
interactions, and overdoses.

Measurement of DOAC drug concentra-
tion can be done directly via high-perfor-
mance liquid chromatography mass spec-
trometry in a pharmaceutical or reference 
laboratory, or indirectly by calibrating a 
functional assay with DOAC reference 
standards. In the United States, labora-
tories must perform extensive validation 
before offering these tests for patient care 
because the FDA has yet to approve any 
commercial assay to measure DOAC drug 
concentration.5

Another consideration for DOACs is 
their impact on utilization and interpreta-
tion of coagulation laboratory testing. The 
frequency of DOAC drug concentrations 
in blood collected for screening and diag-
nostic coagulation testing will increase as 
these agents are increasingly prescribed. 
This may lead to inaccurate and biased 
results, which can cause diagnosis and 
treatment errors. It is therefore important 
to minimize these patient safety risks 
through awareness of the impact of DOAC 
drug concentrations on coagulation tests. 
For example, plasma samples may need 
to be screened for DOAC “contaminants,” 

tests may need to be cancelled (when ap-
propriate), and comments or interpreta-
tions may need to accompany certain test 
results.5

Multiple interferences on coagulation 
tests from DOAs are currently recognized. 
Both DTIs and DFXaIs can produce inhibi-
tor patterns due to incomplete correction 
of a 50:50 mix with normal pooled plas-
ma. These need to be considered when 
evaluating a prolonged prothrombin time 
or aPTT. Both classes of DOACs can also 
cause underestimates of specific factor 
activities, with or without demonstrating 
an inhibitor pattern on serial dilutions. 
Thrombophilia testing is particularly 
vulnerable to interference from DOACs, 
as prolonged clotting times due to DOAC 
contamination can cause positive biases 
for protein S, protein C, and activated 
protein C resistance testing, and the po-
tential of reporting false negative results, 
while also causing false positive lupus 
anticoagulant results. Further, chromo-
genic antithrombin activities are falsely 
elevated by dabigatran or rivaroxaban in-
terference if the substrate is thrombin or 
FXa, respectively. The impact of DOACs on 
clot-based fibrinogen determinations is 
variable.5 

Thus, there are several potential im-
pacts of DOAC use on clinical laboratory 
assessments of coagulation that need to 
be considered, but not every coagulation 
test is impacted by DOAC use. Coagula-
tion tests not affected by DOACs include 
reptilase time, immunoturbidity meth-
ods (D-dimer, free protein S antigen, von 
Willebrand factor antigen), chromogenic 
methods not involving FXa or FIIa (protein 
C activity, plasminogen activity), von Wil-
lebrand factor ristocetin cofactor assay, 
and molecular methods (Factor V Leiden). 
In addition, there are currently no com-
prehensive reports describing the impact 
of these novel agents on platelet func-
tion testing methods.5 Therefore, careful 
selection and awareness of limitations of 
testing can help mitigate or avoid poten-
tial pitfalls.

Medical Cost
Cost is another consideration when treat-
ing patients with DOACs. The long-term 
cost effectiveness of these agents has to 
be considered, as DOACs may have higher 
direct costs than VKAs, even when the 
cost of INR monitoring is taken into ac-
count. Because dabigatran was the first 
novel anticoagulant to complete clinical 
development and receive FDA approval, 
its cost effectiveness has been extensive-
ly studied. Multiple economic analyses 
have been performed and conclude that 
for a willingness-to-pay threshold of up 
to $50,000 per quality-adjusted life-year 
(QALY), the associated benefits of dabi-
gatran make it cost-effective despite its 
higher direct cost.2

A recent Markov model analysis of 
cost-effectiveness, which included data 
from the ROCKET AF trial and other stud-
ies, demonstrated that rivaroxaban ther-
apy may be a cost-effective alternative 
to adjusted-dose warfarin for stroke pre-
vention in patients with AF. Patients tak-
ing rivaroxaban lived an average of 10.03 
QALYs at a cost of $94,456, while patients 
receiving warfarin lived an average of 9.81 
QALYs at a cost of $88,544. Further, simu-
lation (of 10,000 iterations) demonstrated 
that rivaroxaban was cost-effective in 80% 
and 91% at willingness-to-pay thresholds 
of $50,000 and $100,000 per QALY, respec-
tively.2 

Data from the ARISTOTLE trial used in 
a US case-based analysis led to the con-
clusion that the total costs were $94,941 
for warfarin and $86,007 for apixaban, 
whereas QALYs gained were 10.69 and 
11.16, respectively. Data from ARISTOTLE 
also demonstrated that warfarin resulted 
in a quality-adjusted life expectancy of 
3.91 years at a cost of $378,500. In com-
parison, treatment with apixaban led to 
a quality-adjusted life expectancy of 4.19 
years at a cost of $381,700, with an incre-
mental cost-effectiveness ratio of $11,400 
per QALY.2

Because at least 40% of patients did 
not achieve the appropriate therapeu-
tic range for warfarin in the ARISTOTLE, 
ROCKET AF, and RE-LY trials, the influence 
of warfarin TTR on medical cost has also 
been evaluated. Based on the analysis of 
data from the warfarin treatment arms in 
these trials, an increase in warfarin TTR 
corresponded with a decreased risk for 
stroke among warfarin-treated patients. 
Consequently, the medical costs avoided 
with the use of DOACs relative to war-
farin decreased. The Figure4 shows the 
estimated medical cost differences be-
tween novel DOACs and warfarin at dif-
ferent TTR values. Data suggest that even 
though rivaroxaban and dabigatran were 
no longer predicted to have a reduction 
in 1-year medical costs at warfarin TTRs 
above 65% and 70%, respectively, these 
warfarin TTRs are predicted to be rare. 
Thus, rivaroxaban and dabigatran may 
be associated with reductions in medical 
cost when used instead of warfarin, un-
less the TTR for warfarin reaches above 
65% and 70%, respectively.4 

In contrast with the other DOACs, the 
1-year medical cost reduction associ-
ated with the use of apixaban instead of 
warfarin was maintained at all evaluated 
warfarin TTR values. This is because apix-
aban is the only DOAC that demonstrated 
a significant reduction in the rate of ma-
jor bleeding in a clinical trial relative to 
warfarin. Even when the TTR for warfarin 
is high, and there is a high risk of major 
bleeding, the medical cost reduction as-
sociated with apixaban was maintained.4 

Most studies support the hypothesis 
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that patients treated with novel anticoag-
ulants have a higher life expectancy and 
experience more QALYs than patients 
treated with VKAs. They also suggest that 
novel DOACs are associated with savings 
on medical costs for adverse events and 
INR monitoring, but result in higher total 
medical costs over the lifetime of patients 
due to the incremental direct drug cost. 
Despite the longer lifetime of patients 
receiving DOACs, the decreased number 
of events and reduced severity of stroke 
result in lower clinical event costs and 
follow-up costs.2

Limitations in the cost-effectiveness 
analyses should be taken into consider-
ation. These include lack of head-to-head 
trials comparing any of the DOACs, limit-
ed generalizability of the results (ie, effica-
cy data were mainly restricted to patients 
who met clinical trial inclusion criteria), 

and differences between clinical trial set-
tings and “real-world” practice.2

 
Conclusion
Novel DOACs have recently emerged as 
alternatives to warfarin. Dabigatran, rivar-
oxaban, and apixaban have demonstrated 
safety and efficacy in the treatment of AF 
in the RE-LY, ROCKET AF, and ARISTOTLE 
trials, respectively.7,10,11 Numerous analy-
ses suggest that DOACs are ultimately 
cost-effective compared with warfarin 
for treating patients with AF.2,4 With these 
new agents comes continued concern of 
bleeding risk and the need for reversal 
agents (particularly for the DFXaIs).1 DO-
ACs also impact coagulation test results, 
so it is important to ensure that patients 
treated with DOACs receive appropriate 
testing and accurate interpretation of 
results. Taken together, dabigatran, rivar-

oxaban, and apixaban are well tolerated, 
efficacious, and cost-effective anticoagu-
lant medications, and thus, clinical use 
of these novel agents is expected to in-
crease.1,5  EBC
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Pulmonary Arterial Hypertension
Over the past decade, significant advan-
ces have been made in the understand-
ing of the pathophysiology of pulmo-
nary arterial hypertension (PAH), paving 
the way to new therapies. In particular, 
new agents target 3 pathways that are 
involved in the pathogenesis of PAH: 
endothelin receptor antagonists (ERAs), 
prostacyclin analogues, and phosphodi-
esterase-5 (PDE-5) inhibitors. These new 
therapies have changed the treatment 
goal for patients with PAH from improv-
ing exercise capacity to delaying disease 
progression.1

The most recent pharmacologic agents 
to appear on the market for PAH are Ac-
telion’s Opsumit (macitentan), an ERA2; 
Bayer’s Adempas (riociguat), a soluble 
guanylate cyclase stimulator3; and Uni-
ted Therapeutics’ Orenitram (treprosti-
nil), the first oral prostacyclin analogue.4 
These 3 therapies were approved by the 
FDA in 2013.2-4 Currently, a new agent, 
selexipag, is in development.5 

Agents in Development
Selexipag (Actelion)
Selexipag is an orally available, selec-
tive prostacyclin receptor (IP receptor) 
agonist,6 originally discovered and syn-
thesized by Nippon Shinyaku Co, Ltd. Ac-
cording to an April 2008 licensing agree-
ment, Actelion is responsible for the 
global development and commercializa-
tion of the drug outside Japan. Within Ja-

pan, the 2 companies will jointly develop 
and commercialize selexipag.5

Selexipag induces vasodilation and 
inhibits proliferation of vascular smooth 
muscle cells by selectively targeting the 
IP receptor5; it and its metabolite have a 
higher binding affinity for the IP receptor 
than for any other prostanoid receptors.6 
This selectivity is thought to improve 
tolerability because the side effects such 
as nausea and vomiting that may result 
from activation of the other prostanoid 
receptors are minimized.7 Furthermore, 
selexipag has a relatively long half-life, 
permitting twice-daily dosing in contrast 
to the more frequent dosing required by 
other prostacyclin analogues. Data sug-
gest that severe desensitization to selexi-
pag is not likely, thus reducing the need 
for dose escalation to maintain efficacy. 
Because of these aspects, selexipag is an 
attractive potential alternative to cur-
rently available prostacyclin analogues 
for treating PAH.6

In June 2014, Actelion announced top-
line results from a phase 3 study, GRIPH-
ON (Prostacyclin [PGI2] Receptor agonist 
In Pulmonary arterial HypertensiON), a 
multicenter, randomized, double-blind, 
placebo-controlled trial that evaluated 
the long-term efficacy and safety of 
selexipag in 1156 patients with PAH. Pa-
tients received selexipag or placebo twice 
daily and could receive background ther-
apy of an ERA and/or a PDE-5inhibitor. 
Selexipag decreased the risk of a morbid-

ity or mortality event by 39% (P <.0001), 
and efficacy was consistent across key 
subgroups such as age, sex, World Health 
Organization functional class, PAH etiol-
ogy, and background PAH therapy.1 

The most common adverse events 
(AEs) that occurred more frequently 
among patients receiving selexipag than 
among those receiving placebo were 
headache, diarrhea, nausea, jaw pain, 
vomiting, pain in extremity, myalgia, na-
sopharyngitis, and flushing. These AEs 
were consistent with those observed 
with prostacyclin therapies.1 

The GRIPHON trial also demonstrated 
successful uptitration of selexipag. Dos-
ing in GRIPHON started at 200 mcg twice 
daily and increased stepwise in 200-mcg 
twice-daily increments up to a maxi-
mum of 1600 mcg twice daily. Uptitration 
of selexipag allows individualization of 
a patient’s maintenance dose based on 
tolerability.1

With phase 3 data collection finalized, 
Actelion plans to complete data analy-
sis and initiate regulatory filings for ap-
proval.5

Implications for Clinical Practice
If selexipag successfully completes the 
approval process, it will be one of many 
options for PAH in a market that already 
includes new drugs such as macitentan, 
riociguat, and treprostinil. Selexipag’s 
potential advantages include improved 
tolerability and less-frequent dosing.7
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Hypertension
Although several effective antihyperten-
sive drugs are available, new classes of 
drugs that act on alternative pathways 
need to be developed to further improve 
blood pressure control and decrease as-
sociated cardiovascular risks in patients. 
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One such pathway is the circulating renin–
angiotensin system (RAS), which plays a 
pivotal role in blood pressure regulation 
and sodium metabolism. While current 
antihypertensive drugs such as angio-
tensin-converting-enzyme (ACE) inhi- 
bitors, angiotensin II receptor type 1 
antagonists, and direct renin inhibitors 
target the systemic RAS, the brain RAS 
is another potential target. Animal mod-
els have demonstrated that brain RAS 
hyperactivity is involved in the develop-
ment and maintenance of hypertension, 
and angiotensin III (AngIII) is one of the 
main effector peptides of brain RAS. Be-
cause production of AngIII is induced 
by the enzyme aminopeptidase A (APA), 
inhibition of APA is a potential target for 
the treatment of hypertension.1 QGC001 
is a first-in-class brain APA inhibitor.

Agents in Development
QGC001 (Quantum Genomics)
QGC001 (formerly named RB150) is the 
first compound of a new class of antihy-
pertensive drugs called brain aminopep-
tidase A inhibitors (BAPAI).2,3 QGC001 is a 
prodrug that delivers EC33, a specific and 
selective APA inhibitor, to the brain, thus 
inhibiting the production of AngIII in the 
brain.3 QGC001’s unique mechanism of 
action provides an alternative therapeu-
tic approach, especially for patients with 
a particular hormonal profile character-
ized by a low renin concentration and a 
high vasopressin concentration. In these 
patients, blood pressure is more difficult 
to control with classical blockers of the 
systemic RAS cascade.2

In June 2014, Quantum Genomics an-
nounced the results of a phase 1 study 
that investigated the safety, pharmacoki-
netics, and pharmacodynamic effects of 
QGC001 in humans. In this randomized, 
double-blind, placebo-controlled, single-
ascending oral dose study, 56 healthy 
male volunteers received 10, 50, 125, 250, 
500, 750, 1000, or 1250 mg of QGC001, or 
placebo. Several renin-angiotensin-aldo-
sterone parameters and supine systolic 
blood pressure, diastolic blood pressure, 
and heart rate were measured at various 
time points.1 

All doses of QGC001 were well tolerat-
ed. There were no serious adverse events 
(AEs), severe AEs, or AEs that resulted in 
withdrawal from the study. Only 6 mild to 
moderate AEs occurred during the study, 
and the only treatment-emergent AE 
thought to probably be related to QGC001 
was an occurrence of orthostatic hypo-
tension that occurred in 1 subject in the 
500-mg group. QGC001 had no effect on 
blood pressure, heart rate, systemic RAS 
activity, or systemic arginine vasopressin 
release in these normotensive subjects.1

QGC001 was absorbed rapidly, and peak 
plasma concentrations of both QGC001 
and its metabolite EC33 increased lin-
early with the dose. The median plasma 

elimination half-life of QGC001 was 1.6 
hours for all doses. Investigators noted 
that there might be low bioavailability of 
QGC001 when administered as a solution 
but mentioned that research to improve 
QGC001 bioavailability was ongoing.1

The positive results from this phase 
1 study, especially for tolerability and 
safety, support further investigation of 
the tolerability, safety, pharmacokinet-
ics, and pharmacodynamics of multiple 
oral doses of QGC001 in study subjects 
and the clinical efficacy of QGC001 in pa-
tients with hypertension.1 Quantum Ge-
nomics plans to initiate a phase 2a trial 
of QGC001 by the end of 2014.3

Implications for Clinical Practice
QGC001 is in the early stages of clini-
cal development. If QGC001 can reach 
phase 3 trials and Quantum Genomics 
can demonstrate efficacy, QGC001 could 
provide a unique approach for treating 
hypertension.
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Stroke Prevention
Warfarin has been commonly used for 
the prevention of stroke in patients with 
atrial fibrillation. Treatment with war-
farin is effective but has several short-
comings, including drug-drug and drug-
food interactions, the need for frequent 
monitoring, and the high risk of bleed-
ing.1 Thus, there is a need for effective 
oral anticoagulants that do not have the 
drawbacks of warfarin. Approved target-
specific oral anticoagulants include dabi-
gatran, rivaroxaban, and apixaban.2-4

Agents in Development
Edoxaban (Daiichi Sankyo)
Edoxaban is an oral, once-daily anticoag-
ulant tablet that specifically inhibits fac-
tor Xa, a part of the coagulation system 
that leads to blood clotting. Currently, 
edoxaban is approved only in Japan for 

the prevention of venous thromboem-
bolism (VTE) after major orthopedic sur-
gery. However, in January 2014, Daiichi 
Sankyo submitted a New Drug Applica-
tion to the FDA for approval to market 
edoxaban for reducing the risk of stroke 
and systemic embolic events (SEEs) in 
patients with nonvalvular atrial fibril-
lation for the treatment of deep vein 
thrombosis or pulmonary embolism, and 
for the prevention of recurrence of symp-
tomatic VTE.5 A marketing authorization 
application was concurrently submitted 
to the European Medicines Agency for 
the same indications.6

The approval of edoxaban for these 
indications will largely depend on re-
sults from 2 phase 3 clinical trials, EN-
GAGE AF-TIMI 48 (Effective Anticoagu-
lation with Factor Xa Next Generation 
in Atrial Fibrillation—Thrombolysis in 
Myocardial Infarction 48) and Hokusai-
VTE. These trials compared the efficacy 
and safety of once-daily edoxaban to 
that of warfarin in patients AF or VTE. 
Sample sizes were very large (21,105 and 
8292 patients, respectively).7,8

ENGAGE AF-TIMI 48 was a multicenter, 
randomized, double-blind, double-dum-
my phase 3 trial of 21,105 patients with 
moderate to high risk AF. Patients were 
randomized to 1 of 3 treatment arms: a 
high-dose edoxaban group (60 mg once 
daily), a low-dose edoxaban group (30 mg 
once daily), and a warfarin group. The 
trial’s primary efficacy end point was 
the incidence of first adjudicated stroke 
or systemic embolism, and the primary 
safety end point was incidence of adju-
dicated major bleeding. The objective of 
the study was to test for noninferiority of 
each edoxaban regimen to warfarin.7 

Both edoxaban regimens were statis-
tically noninferior to warfarin (P <.001 
and P = .005 for high-dose and low-dose 
edoxaban, respectively). The high-dose 
edoxaban regimen was statistically supe-
rior to warfarin (P = .02). During the treat-
ment period, a stroke or SEE occurred 
in 182 patients in the high-dose edoxa-
ban group (annualized rate of 1.18%), 
253 patients in the low-dose edoxaban 
group (annualized rate of 1.61%), and 232 
patients in the warfarin group (annual-
ized rate of 1.50%). In addition, the risk 
of bleeding was significantly less in the 
2 edoxaban groups than in the warfarin 
group (P <.001 for both high-dose and 
low-dose edoxaban). The annualized rate 
of bleeding was highest in the warfarin 
group (3.43%), followed by the high-dose 
edoxaban group (2.75%) and the low-dose 
group (1.61%).7 Thus, in patients with AF, 
edoxaban was noninferior to warfarin for 
prevention of stroke or an SEE and had a 
lower risk of bleeding.

Similarly, the Hokusai-VTE trial inves-
tigated the efficacy and safety of edoxa-
ban in patients with VTE. A total of 8292 
patients were enrolled in this multi-

center, randomized, double-blind trial. 
The primary efficacy end point was the 
incidence of adjudicated symptomatic 
recurrent VTE, and the primary safety 
end point was the incidence of adjudi-
cated clinically relevant bleeding.8 

Like ENGAGE AF-TIMI48,7 Hokusai-VTE 
demonstrated that edoxaban efficacy 
was statistically noninferior to warfarin. 
A recurrence of VTE occurred less fre-
quently in the edoxaban treatment arm 
(3.2%) than in the warfarin treatment 
arm (3.5%) (P <.001 for noninferiority). 
Edoxaban was also associated with a 
statistically reduced risk of clinically rel-
evant bleeding compared with warfarin 
(P = .004).8

Implications for Clinical Practice
Edoxaban shows promise in reducing the 
risk of stroke in patients with AF and is 
associated with a lower risk of bleeding 
than warfarin. It could soon be on the 
market, joining several other already 
approved target-specific oral anticoagu-
lants, including dabigatran, rivaroxaban, 
and apixaban.2-4,9  EBC
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