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Clinical Forum

Role of Renal Denervation
For this edition of Clinical Forum, we asked 3 cardiologists to comment on the role of renal denervation for the 
management of hypertension.

Meeting Highlights: TCT

Transcatheter Cardiovascular Therapeutics Meeting in Washington, DC

QWhat is the role for renal denervation since the 
publication of the SYMPLICITY HTN-3 trial results?

Answer from Hitinder S. Gurm, MD: Renal denerva-
tion was at one time considered to be among the most signifi-
cant breakthroughs in the field of hypertension in the last 2 
decades. The results of the SYMPLICITY HTN-3 trial, however, 
failed to demonstrate any benefit of this therapy over best 
medical therapy, and the future of this procedure is now be-
ing questioned.1,2

The elegantly designed SYMPLICITY HTN-3 trial once again 
confirmed the need to evaluate invasive therapies in a ran-
domized, blinded, and, if possible, sham-controlled fashion. 
Prior uncontrolled studies demonstrated remarkable reduc-

tion in blood pressure with renal de-
nervation, but in SYMPLICITY HTN-
3, there was no difference in either 
the office blood pressure or the 24-
hour ambulatory blood pressure in 
those undergoing denervation or a 
sham procedure.

The trial has been criticized 
(mostly by denervation experts 
outside the United States) for pur-
ported operator inexperience and 
inability to confirm successful renal 
denervation. Although it is possible that ensuring complete 
denervation might have resulted in a different finding, the 
dramatic benefits that have been previously demonstrated 
with renal denervation (albeit in poorly designed studies) 
with respect to blood pressure reduction and improvement 
in cardiometabolic parameters were generally obtained us-
ing the same catheter. Another factor that has not received 
enough attention is the rarity of true resistant hyperten-
sion. While a significant number of patients with hyperten-
sion have less than ideal control, this is often the result of 
noncompliance, untreated obstructive sleep apnea, or sec-
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Transcatheter Cardiovascular 
Therapeutics (TCT) is the world’s 
largest educational meeting spe-

cializing in interventional cardiovas-
cular medicine. This article presents 
highlights from the TCT meeting held 
on September 14-17, 2014, in Washing-
ton, DC.

Engineering an Optimal Anticoagu-
lant Regimen After Percutaneous 
Coronary Intervention: The State of 
the Art
Currently, the appropriate duration of 
dual antiplatelet therapy (DAPT) (aspi-
rin plus a P2Y12-blocking antiplatelet 

agent) after stenting is a subject rife 
with clinical controversy; study re-
sults have been equivocal and some-
times conflicting.

The most recent guidelines on myo-
cardial revascularization in patients 
with acute coronary syndrome (ACS) 
who have experienced a non-ST seg-
ment elevation myocardial infarction 
(NSTEMI) currently recommend DAPT 
for 12 months.1 This recommendation 
is based on results from the TRITON-
TIMI 38 (Trial to Assess Improvement 
in Therapeutic Outcomes by Optimiz-
ing Platelet Inhibition with Prasugrel-
Thrombolysis In Myocardial Infarction 

38)2 and PLATO (Platelet Inhibition and 
Patient Outcomes)3 studies, both of 
which showed an important benefit 
associated with antiplatelet therapy 
at 1 year.  

According to Stefan Windecker, MD, 
who discussed the controversy sur-
rounding the optimal duration of an-
tiplatelet therapy, assessing each pa-
tient’s individual risk/benefit ratio is 
an important aspect of whether or not 
to initiate anticoagulant therapy with 
warfarin or a novel oral anticoagu-
lant (NOAC) in addition to aspirin and 
P2Y12 antiplatelet agents in patients 
who had an NSTEMI. 

Transitions of Care

Cardiology Patients 
and Transitions of Care

Over the last 2 decades, governmen-
tal and professional medical orga-
nizations have been attempting to 

improve the quality of medical care on a 
national level by identifying best practices 
and encouraging their adoption through 
performance measurement and financial 
incentives. More recently, it has become 
widely recognized that transitions of care—
the movement of a patient from one status, 
level, and/or location of care to another—are 
a central part of quality of care and a signifi-
cant cause of poor patient outcomes. Failure 
to convey a treatment plan after hospital 
discharge or provide antithrombotic pro-
phylactic treatment to patients at risk, for 
example, constitute failures in transitions of 
care that can have a substantial impact on 
a patient’s health and the cost of healthcare 
utilization. The challenges of transitions of 
care have been met with a proliferation of 
novel approaches, from hospital discharge 
protocols that delineate the key activities 
required for a successful transition of care, 
to novel approaches to third-party payer 
reimbursement, to innovative structures of 
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T he American Journal of Managed Care launched Evidence-Based Cardiology 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. The publication includes conference coverage and beyond-the-headlines information 

readers cannot receive elsewhere on timely topics affecting patients and clinicians, including transitions of care 
and obesity. 

Cardiology patients may experience many transitions of care, 
and it has become widely recognized that transitions of care are a 
central part of quality of care. Failure to convey a treatment plan 
after hospital discharge or provide antithrombotic prophylactic 
treatment to patients at risk are examples of failures in transitions 
of care that can have a substantial impact on a patient’s health 
and the cost of healthcare utilization. In this issue, we describe 
novel approaches to the challenges of transitions of care, from 
hospital discharge protocols that delineate the key activities 
required for a successful transition in care, to new approaches 
to third-party payer reimbursement, to innovative structures of 
medical practices.

Obesity affects many cardiology patients, and its increasing 
prevalence makes it an important global health concern. Obesity is 
associated with numerous comorbidities, including hypertension, 
heart failure, and heart disease. Further, obesity often leads 
to insulin resistance and the development of type 2 diabetes 
mellitus and dyslipidemia. In this issue, we discuss evidence-
based guidelines for the management of obesity and the efficacy 
and safety profiles of 3 of the newest therapeutic agents indicated 
for chronic weight management. 

Also, we are proud to present the latest cutting-edge clinical information discussed by top-notch researchers 
at major cardiology conferences. In this issue, we include coverage of the European Society of Cardiology 
Congress, the annual meeting of the American College of Chest Physicians (CHEST 2014), and the Transcatheter 
Cardiovascular Therapeutics annual meeting. 

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 the setting is working with individual patients or members 
within a health plan. 

Thank you for reading,

Brian Haug
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ondary causes of hypertension, and true 
resistant hypertension is exceedingly un-
common. Most patients referred to spe-
cialist hypertension centers are success-
fully treated with medical therapy, and 
in a small study, medication adjustment 
was more effective than renal denerva-
tion.3 This would suggest that the target 
population for renal denervation is much 
smaller than previously assumed.4 On a 
positive note, SYMPLICITY-3 has resulted 
in wider awareness of treatment options 
for uncontrolled hypertension, which will 
result in better control of blood pressure 
in the community.

Some would argue that the results of 
SYMPLICITY HTN-3 spell the end of renal 
denervation. Catheter-based renal de-
nervation is a novel concept and may yet 
prove to be a major breakthrough for the 
treatment of select patient populations. 
The procedure appears to hold prom-
ise for treatment of arrhythmias and 
for patients with heart failure, but well-
designed studies are needed to assess 
if this promise will be fruitful. The most 
important target for this therapy may 
still be hypertension. Non-compliance is 
probably the single biggest contributor to 
poorly controlled hypertension. A therapy 
that successfully reduces blood pressure 
and is independent of patient compli-
ance could be highly effective in reduc-
ing morbidity (and possibly mortality), as 
well as healthcare costs associated with 
poorly controlled hypertension. Because 
noncompliant patients are typically not 
enrolled in clinical trials, it will require 
innovative clinical trial design and regu-
latory policy to test this hypothesis.  EBC
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Q Renal Denervation: What Went 
Wrong? Or Did It?
Answer from Mehdi H. Shisheh-

bor, DO, MPH, PhD: Treatment of hyper-
tension has evolved significantly from 
the early 1940s to the current era, with 
multiple drug classes now available for 
use in treating patients.1 Despite these 

advances, a significant portion of pa-
tients have uncontrolled, undertreated, 
or resistant hypertension.2,3  While the 
exact prevalence of resistant hyperten-
sion is unknown, there is little doubt that 
hypertension treatment requires the use 
of multiple drug classes, and hence there 
is low patient compliance. Given these is-
sues and the clinical risk associated with 
hypertension, inventors and entrepre-
neurs Howard Levin and Mark Gelfand 
embarked on building an endovascular 
device to treat hypertension.4 The con-
cept was renal sympathetic denervation 
utilizing radiofrequency ablation, a treat-
ment that was the mainstay of therapy 
for hypertension in the 1940s and 1950s 
using surgical splanchnicectomy.5 In-
deed, in 1953, Smithwick and Thompson 
had detailed their clinical experience 
with more than 1200 patients in the Jour-
nal of the American Medical Association.5 
The results were intriguing and compel-
ling: at 5 years, 54% of patients in the 
medical therapy group had died versus 
19% in the surgical group. It is interesting 
that despite the reduction in mortality, 
over 50% of patients had no reduction in 
blood pressure. Despite its early success, 
this procedure fell out of favor due to sig-
nificant morbidity and advances in medi-
cal therapy.

Mechanistically, the sympathetic ner-
vous system contains both efferent and 
afferent nerves that communicate be-
tween the kidneys and central nervous 
system.6,7 The efferent limb promotes 
renin release, reduces renal blood flow 
via arterial constriction, and increases 
tubular sodium reabsorption.6 The affer-
ent limb modulates central nervous sys-
tem outflow and sends feedback to the 
hypothalamus and contralateral kidney. 
Anatomically, the majority of the sympa-
thetic nerves arborize around the renal 
arteries and primarily lie within 0.5 mm 
to 1.0 mm of the lumen within the ad-
ventitia.8 In addition to the clinical data 
presented above, a number of animal 
studies have also shown the hormonal 
and neuronal benefit associated with an 
interruption of the afferent and efferent 
sympathetic nervous system via renal ra-
diofrequency ablation.9-13

Collectively, these compelling data led 
to the first multicenter phase 1 study 
(SYMPLICITY HTN-1) of 45 patients with 
resistant hypertension using the Ard-
ian renal denervation technology.14 This 
single-arm study was published in 2009 

and showed a reduction 
of 27 mm Hg in systolic 
and 17 mm Hg in diastolic 
blood pressure. The results 

were impressive 
but the trial was 
nonrandomized. 
S u b s e q u e n t ly, 
December 2010 
saw the comple-
tion of SYMPLIC-
ITY HTN-2, a 
randomized trial 
of 49 patients 
who underwent 
renal denerva-
tion and 51 who 
were treated with 

medical therapy alone.15 All patients were 
considered resistant (on 3 blood pressure 
medications at maximum tolerated dose, 
with a systolic blood pressure ≥160 mm 
Hg), with a glomerular filtration rate of 
>45.15 The results once again were im-
pressive: a reduction of 32 mm Hg in 
systolic blood pressure and 12 mm Hg 
in diastolic blood pressure. Immediately 
after the publication of this trial, Ardian 
obtained a CE mark in Europe, and com-
panies ranging from small start-ups to 
major players began pursuing a similar 
or alternative approach to renal dener-
vation for the treatment of resistant hy-
pertension. However, a few, including our 
group, raised concerns about the dispro-
portionate enthusiasm based on a single, 
small, non-placebo-controlled trial.16 In-
deed, we had major concerns about the 
discrepancy between office-based blood 
pressure measurements (the primary 
end point of all renal denervation trials) 
versus ambulatory blood pressure mea-
surements in SYMPLICITY HTN- 2.16,17

Eventually, Medtronic bought Ardian 
in November 2010 for more than $800 
million. Shortly thereafter, Boston Sci-
entific’s Vessix, St. Jude’s EnligHTN, and 
Covidien’s OneShot radiofrequency renal 
denervation devices—albeit each with 
some modifications—had received CE 
marks in Europe and Australia and were 
put into use in those countries as part 
of routine care. Other alternative thera-
pies were on the horizon, such as intra-
vascular and external ultrasound-based 
renal denervation, and tissue-directed 
pharmacologic ablation.6 Multiple small, 
nonrandomized, single-center studies 
were soon published in major medi-
cal journals, touting renal denervation 
as a potential therapy for diabetes mel-
litus, metabolic syndrome, obstructive 
sleep apnea, and even atrial fibrillation 
and other arrhythmias.6 Frustration was 
growing in the United States among in-
vestigators, clinicians, and patients be-
cause none of the devices were approved 
in the United States.

Finally, in 2011 Medtronic announced 
that a large phase 3 study with a placebo 
control arm would be conducted in the 
United States to examine the safety and 
efficacy of Ardian renal denervation, and 
also to seek FDA approval.18 The SYM-
PLICITY HTN-3 study enrolled 1441 pa-
tients but eventually randomized 364 to 
denervation and 171 to sham. The results 
were published and presented at the 
American College of Cardiology meeting 
in early 2014.17 Unfortunately, despite all 
the enthusiasm about renal denervation, 
the study failed to reach its primary or 
secondary efficacy end points; however, 
it was found to be safe. So what went 
wrong?

Many have attempted to explain the 
failed results of SYMPLICITY HTN-3. Were 
they related to patient demographics, op-
erator experience, catheter design, trial 
design, the Hawthorne effect, regression 
to the mean, adherence, or just placebo 
effect? While no one has the right an-
swer, one thing is very clear: it was one of 
the most well designed, conducted, and 
executed clinical trials in modern device 
history. The mean baseline systolic blood 
pressure was 188 mm Hg, with an aver-
age of 5 medications in each group. Both 
the operators and patients were blinded 
to the procedure.

Medications were closely monitored 
and patients were followed frequently 
and carefully. The catheter was the exact 
design that had been used in SYMPLIC-
ITY HTN-1 and HTN-2 as well as in clini-
cal practice in many patients. It is very 
unlikely that operator experience played 
much of a role—an analysis of operator 
volume did not find any association be-
tween this variable and the outcomes. 
Importantly, each case was supervised by 
at least 1 (and in most cases 2) certified 
Medtronic representatives, who made 
sure meticulous attention was paid to 
details and no “shortcuts” were taken 
during the procedure. The majority of 
patients were white; however, African 
Americans were also well represented. 
There was a trend favoring renal dener-
vation in non–African Americans, but this 
may be related to multiple comparisons, 
and at best is hypothesis generating. A 
Hawthorne effect is unlikely, since the 
renal denervation arm did not have any 
reduction in blood pressure medications 
at 6 months beyond the reduction seen 
in the sham group. Additionally, while 
the blood pressure reduction in both 
arms was significant, the systolic blood 
pressure at 6 months was still 166 mm 
Hg in the denervation group and 168 mm 
Hg in the sham group. If denervation had 
been effective, one would have expected 
a higher reduction in blood pressure or 
at least a decrease in 1 to 2 medications 
in the denervation group compared with 
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sham. Whether the results represent a 
statistical error such as regression to the 
mean is unknown but, again, unlikely.

Where do we stand now? Unfortu-
nately, all clinical programs in renal de-
nervation have been placed on hold or 
completely eliminated. Covidien has 
completely stopped its program and Bos-
ton Scientific, St. Jude, and Medtronic have 
stopped all clinical trials in the United 
States and abroad on renal denervation. 
Is renal denervation dead? We have seen 
similar situations with other devices and 
technologies; renal artery stenosis is a 
perfect example. After 7 trials, many feel 
that for some select patients renal artery 
stenting is still an important option. We 
hope that Medtronic and others contin-
ue to pursue this therapy; obviously, we 
need better ways to identify the exact lo-
cation of these sympathetic nerves with-
in the renal artery, and to have a clearer 
sense of procedural success. Until then, 
our colleagues in Europe and Australia 
will continue to treat patients with this 
technology, while we wait for level 1 clini-
cal evidence that shows efficacy! EBC

References
1. Chobanian AV. Shattuck lecture. The hyperten-
sion paradox: more uncontrolled disease despite 
improved therapy. N Engl J Med. 2009;361:878-
887.
2. Chobanian AV, Bakris GL, Black HR, et al. 
Seventh report of the Joint National Committee on 
Prevention, Detection, Evaluation, and Treatment of 
High Blood Pressure. Hypertension. 2003;42:1206-
1252.
3. Thomas G, Shishehbor M, Brill D, Nally JV, Jr. New 
hypertension guidelines: one size fits most? Cleve 
Clin J Med. 2014;81:178-188.
4. Gertner J. Meet the tech duo that’s revitalizing 
the medical device industry. Fast Company website. 
http://www.fastcompany.com/3007845/meet-
tech-duo-thats-revitalizing-medical-device-industry. 
April 2013. Accessed November 13, 2014.
5. Smithwick RH, Thompson JE. Splanchnicectomy 
for essential hypertension; results in 1,266 cases. J 
Am Med Assoc. 1953;152:1501-1504. 
6. Bunte MC, Infante de Oliveira E, Shishehbor MH. 
Endovascular treatment of resistant and uncon-
trolled hypertension: therapies on the horizon. JACC 
Cardiovasc Interv. 2013;6:1-9.
7. Thomas G, Shishehbor MH, Bravo EL, Nally JV. 
Renal denervation to treat resistant hypertension: 
guarded optimism. Cleve Clin J Med. 2012;79:501-
510.
8. Atherton DS, Deep NL, Mendelsohn FO. Micro-
anatomy of the renal sympathetic nervous system: 
a human postmortem histologic study. Clin Anat. 
2012;25:628-633.
9. Okamoto K, Aoki K. Development of a strain 
of spontaneously hypertensive rats. Jpn Circ J. 
1963;27:282-293.
10. Winternitz SR, Katholi RE, Oparil S. Role of the 
renal sympathetic nerves in the development and 
maintenance of hypertension in the spontaneously 
hypertensive rat. J Clin Invest. 1980;66:971-978.

11. Katholi RE, Whitlow PL, Hageman GR, Woods 
WT. Intrarenal adenosine produces hyperten-
sion by activating the sympathetic nervous 
system via the renal nerves in the dog. J Hyper-
tens.1984;2:349-359.
12. Vallbo AB, Hagbarth KE, Wallin BG. Microneu-
rography: how the technique developed and its 
role in the investigation of the sympathetic nervous 
system. J Appl Physiol (1985). 2004;96:1262-1269.
13. Esler M, Jennings G, Korner P, et al. Total, 
and organ-specific, noradrenaline plasma kinetics 
in essential hypertension. Clin Exp Hypertens A. 
1984;6:507-521. 
14. Krum H, Schlaich M, Whitbourn R, et al. 
Catheter-based renal sympathetic denerva-
tion for resistant hypertension: a multicentre 
safety and proof-of-principle cohort study. Lancet. 
2009;373:1275-1281. 
15. Esler MD, Krum H, Sobotka PA, Schlaich MP, 
Schmieder RE, Bohm M. Renal sympathetic dener-
vation in patients with treatment-resistant hyperten-
sion (The Symplicity HTN-2 Trial): a randomised 
controlled trial. Lancet. 2010;376:1903-1909. 
16. Bunte MC. Renal sympathetic denervation for 
refractory hypertension. Lancet. 2011;377:1074; 
author reply, 1074-1075. 
17. Shishehbor MH, Bunte MC. Anatomical 
exclusion for renal denervation: are we putting 
the cart before the horse? JACC Cardiovasc Interv. 
2014;7:193-194. 
18. Bhatt DL, Bakris GL. Renal denervation for re-
sistant hypertension. N Engl J Med. 2014;371:184.
 

QWhat is the role of renal dener-
vation?

Answer from Khaled M. Ziada, 
MD, FACC, FSCAI: This is a timely ques-
tion. Renal denervation is a procedure 
that is used in an attempt to interrupt 
renal sympathetic nerve signals, which 
normally enhance central sympathetic 
nerve activity. Hypertension is associated 
with high levels of sympathetic activ-
ity, particularly in severe or uncontrolled 
hypertension.1 Several other medical 
conditions (such as central sleep apnea, 
insulin resistance, arrhythmia, and heart 
failure) are associated with higher levels 
of sympathetic activity, but most clini-
cal research and utilization of renal de-
nervation so far has been on its role in 
controlling resistant hypertension. Small 
trials have demonstrated effective and 
sustained reduction of systolic and dia-
stolic blood pressure (BP) in the range of 
22 to 32 mm Hg and 10 to 19 mm Hg, re-
spectively.2,3 This, as well as the absence 
of any safety concerns, led to approval of 
the procedure and several of its devices 
in many parts of the world. A global reg-
istry aims to collect information and fol-
low 5000 patients who undergo renal de-
nervation for resistant hypertension and 
other indications. A preliminary report 
on the 6-month outcome of the first 1000 
patients demonstrated that in those with 
baseline systolic BP ≥160 mm Hg, dener-

vation resulted in effective office systolic 
BP reduction (–19.8 mm Hg) and 24-hour 
ambulatory systolic BP reduction (–9.2 
mm Hg).4

The only large randomized trial utiliz-
ing an active control group was conducted 
in the United States to gain FDA approval 
of the procedure. The results were repor- 
ted in spring 2014.5 SYMPLICITY HTN-3 
was a prospective, randomized, single-
blind, sham-controlled multicenter trial 
that included 535 patients with resistant 
hypertension. After 2 weeks of maximally 
tolerated and stable medical therapy, pa-
tients were included if their systolic BP 
was ≥160 mm Hg. They were randomized 
to renal denervation versus sham pro-
cedure in a 2:1 fashion. At 6 months, the 
mean change in systolic BP was –14 mm 
Hg in the denervation group and –11.7 
mm Hg in the sham-procedure group. 
The change in 24-hour ambulatory sys-
tolic BP was −6.8 mm Hg and –4.8 mm Hg, 
respectively. In both groups, all changes 
were statistically significantly lower than 
respective measurements at baseline. 
There was no significant difference be-
tween the BP reduction in the denerva-
tion arm versus the sham procedure arm, 
thus failing to establish the superiority of 
renal denervation over optimal medial 
therapy in resistant hypertension.

Several explanations have been put for-
ward to explain the failure of denervation 
to impact BP more than medical therapy 
in SYMPLICITY HTN-3. This was the first 
randomized controlled trial with a sham 
control group, thus raising the possibil-
ity that the effect of denervation was 
exaggerated in the smaller uncontrolled 
trials.6 Additionally, protocol-mandated 
medical therapy guidelines may not have 
achieved the most optimal and stable 
medical therapy intended. This is sup-
ported by the fact that systolic BP contin-
ued to drop in the control group, even as 
these patients were deemed “resistant” 
at the time of randomization. Moreover, 
it was difficult to maintain the random-
ized patients on stable medications over 
the 6 months of the trial, thus introduc-
ing significant confounding variability. In 
subgroup analysis, medical therapy was 
extremely effective in African Americans, 
almost nullifying the effect of denerva-
tion in this patient population. Questions 
were raised about the technique of de-
nervation used, reliability of the ablating 

catheter, and the relative 
inexperience of many op-
erators.

Given the results of the 
randomized con-
trolled trial, the 
role of dener-
vation in treat-
ment of resistant 
hypertension is 
not established 
and should not 
be considered 
in daily clinical 
practice. Future 
randomized trials 
will address the 
concerns raised 

by SYMPLICITY HTN-3 and attempt to 
prove that the failure to demonstrate su-
periority of denervation was due to meth-
odologic concerns. These trials will utilize 
different devices, consider racial differ-
ences, and be powered to detect smaller 
differences between groups. It will be es-
sential to enroll patients in these trials, 
as the results will be critical in determin-
ing the future of renal denervation as a 
therapeutic modality for resistant hyper-
tension. Additionally, denervation is be-
ing tested in a number of other trials for 
its role in management of heart failure, 
sleep apnea, insulin resistance, and atrial 
fibrillation. These potential uses have not 
been established either, though trials are 
ongoing outside the United States to de-
termine whether denervation has a role 
to play in this wide range of medical con-
ditions. EBC
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In patients with atrial fibrillation (AF) 
who have undergone stenting following 
an NSTEMI event, compared with DAPT, 
triple therapy with DAPT plus a NOAC 
or warfarin showed evidence of an in-
creased bleeding risk without improved 
outcomes. One study found that triple 
therapy quadrupled the risk of bleeding 
versus dual therapy,4 and the PARIS (Pat-
terns of Non-Adherence to Anti-Platelet 
Regimens in Stented Patients) registry5 
confirmed this disadvantage with triple 
therapy.6 According to Dr Windecker, 
these data indicate that “Each patient 
must be assessed individually to deter-
mine whether to initiate dual or triple 
therapy.”

NOACs in Percutaneous Coronary Inter-
vention With Stent Placement: Current 
Evidence and Trials in Progress
Currently, the PIONEER AF-PCI study is 
evaluating the use of rivaroxaban in pa-
tients with AF undergoing PCI. Patients 
will be randomized to 1 of the following 
3 study arms7:

• Rivaroxaban 15 mg plus clopido-
grel 75 mg daily,

• Rivaroxaban 2.5 mg twice daily 
plus clopidogrel 75 mg daily and 
aspirin 75 to 100 mg daily, or

• Dose-adjusted warfarin targeting 
an international normalized ratio 
of 2.0 to 3.0.

Outcomes of the PIONEER AF-PCI 
study will be evaluated at 1, 6, and 12 
months.7

Other NOACs are being investigated 
for anticoagulation after PCI. For in-
stance, dabigatran is currently under 
evaluation in the RE-DUAL PCI study,8 
and investigation of edoxaban is ex-
pected to begin soon.

Jurrien M. ten Berg, MD, PhD, FACC, 
discussed the role of triple therapy 
in PCI with anticoagulation. Deciding 
whether to begin DAPT or triple ther-
apy with an NOAC or warfarin should 
be based on evidence, and physicians 
should balance the potential for bleed-
ing with the protective effect of maxi-
mal anticoagulant therapy.

Triple therapy has been associated 
with a higher rate of bleeding than 
DAPT.9 Dr ten Berg noted 3 key take-
aways from more than 30 observational 
studies published since 2010:

• If a patient is on an oral anticoag-
ulant for AF and suffers from ACS, 
it is important to continue oral an-
ticoagulants. Discontinuing oral 
anticoagulants may increase the 
risk of stroke and may even in-
crease mortality rates.

• Patients using an oral anticoagu-

lant who are going to the catheter-
ization laboratory should not re-
ceive bridging therapy, as bridging 
therapy is associated with more 
severe bleeds.

• Finally, many studies comparing 
triple therapy with dual therapy 
show an increase in bleeding rates 
with triple therapy.

One surprising result from the WOEST 
(What is the Optimal antiplatElet and 
anticoagulant therapy in patients with 
oral anticoagulation and coronary 
StenTing) study suggests an advantage 
with dual therapy with a P2Y12 recep-
tor antagonist and a vitamin K antag-
onist (VKA) over triple therapy. In this 
543-patient trial, investigators identi-
fied a 64% reduction in the risk of bleed-
ing with dual therapy (a VKA plus P2Y12 
antagonist) versus triple therapy with 
add-on aspirin.10 Dual therapy was also 
associated with a decrease in throm-
botic events versus triple therapy. This 
advantage with dual therapy was con-
sistent in 3 outcomes: myocardial in-
farction incidence, target vessel revas-
cularization rates, and the percentage 
of patients requiring subsequent PCI 
procedures. These results suggest that 
aspirin use in patients undergoing PCI 
may increase the risk of bleeding, and 
may also worsen clinical outcomes.10

The role of NOACs in patients with 
ACS and AF will be clarified by the PI-
ONEER AF-PCI7 and REDUAL-PCI8 tri-
als. For now, physicians rely on sub-
group analyses. For instance, Oldgren 
et al published results in the European 
Heart Journal in 2013 from an analysis of 
30,866 patients enrolled in 7 trials. The 
authors reported a substantial 79% in-
crease in the risk of bleeding (95% CI: 
1.59-2.09) in patients with ACS undergo-
ing triple therapy with dual antiplatelet 
agents (P2Y12 receptor antagonist with 
aspirin) and a VKA.11

According to Dr ten Berg, there is “no 
strong evidence to suggest that NOACs 
behave differently from VKAs in the set-
ting of ACS or stenting.” However, he ac-
knowledged that results of the PIONEER 
AF-PCI and REDUAL-PCI trials may 
change this. EBC
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The Role of NOACs in ACS/AF: Look-
ing Forward to Results From PIONEER 
AF-PCI and REDUAL-PCI
C. Michael Gibson, MS, MD, discussed 
considerations with novel oral anti-
coagulants (NOACs) in regard to the 
bewildering number of anticoagulant 
and antiplatelet therapies available to 
physicians. According to Dr Gibson, “We 
have 2 doses of aspirin, 4 or 5 choices of 
thienopyridines, and many dosages of 
Xa inhibitors...there [are] 120 permuta-
tions of triple therapy possible and 180 
different choices we can make.”

Given the staggering number of po-
tential combinations of anticoagulant 
and antiplatelet therapies, physicians 
are faced with a dilemma in choosing 
the optimal regimen. To simplify the 
discussion, however, there are 2 path-
ways: platelet activation and throm-
bin generation. Thrombin is the most 
potent activator of platelets. Activated 
platelets, in turn, manufacture throm-
bin, “and that triggers a positive feed-
back loop that clots blood.” However, 
to date, no drug has been able to block 
thrombin activation of platelets.1,2 In 
some ways, for patients with acute 
coronary syndrome (ACS), thrombin is 
like cholesterol in patients with coro-
nary artery disease—levels of thrombin 
are high in patients with ACS and high 
thrombin levels persist chronically in 
patients with ACS.2

In the ATLAS ACS 2-TIMI 51 (Anti-
Xa Therapy to Lower Cardiovascular 
Events in Addition to Aspirin With/
Without Thienopyridine Therapy in 
Subjects With Acute Coronary Syn-
drome 2-Thrombolysis In Myocardial 
Infarction 51) trial, a stratum of patients 
with ACS received aspirin, clopidogrel, 
and a very low dose of rivaroxaban. The 
addition of rivaroxaban to the regimen 
reduced rates of stent thrombosis and 
improved survival.3,4

Although rivaroxaban is not indi-
cated for use in patients with ACS, it is 
indicated for use in patients with both 
ACS and atrial fibrillation (AF). These 
patients have a very high risk for stroke 
or systemic embolism. Dr Gibson noted, 
“When you have 1 risk factor for ACS, 
and superimpose AF, in-hospital mor-
tality rates are 5 times higher.”5,6 

In the ACTIVE W (Atrial fibrillation 
Clopidogrel Trial with Irbesartan for 
prevention of Vascular Events)7 and 
STARS8 trials, the combination of aspi-
rin and clopidogrel was not as effective 
as warfarin alone in AF. In the WOEST 
(What is the Optimal antiplatElet and 
anticoagulant therapy in patients with 
oral anticoagulation and coronary 
StenTing) trial, 9 investigators compared 
dual therapy (without aspirin) against 
triple therapy (with aspirin), and found 
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that dual therapy was safer than triple 
therapy, with a significantly lower rate 
of stroke, stent thrombosis, and tar-
get vessel revascularization (17.7% vs 
11.3% at 1 year; hazard ratio: 0.60, P = 
.025). However, WOEST was a small trial 
that included only 573 patients. Even so, 
optimizing treatment over time in pa-
tients with AF and ACS is an important 
priority.9

To close this gap in the evidence, the 
2100-patient PIONEER AF-PCI trial will 
evaluate the primary end point of any 
bleeding using 3 different anticoagu-
lant/antiplatelet regimens10:

• Rivaroxaban 15 mg daily plus 
clopidogrel 75 mg daily (similar 
to the treatment strategy in the 
WOEST trial),

• Rivaroxaban 2.5 mg twice daily 
with clopidogrel 75 mg daily and 
low-dose aspirin at 75 mg to 100 
mg daily (similar to the treatment 
strategy in the ATLAS trial), and

• Warfarin with an international 
normalized ratio (INR) target of 2.0 
to 3.0.

Investigators will also evaluate the 
combined end point of death, myocar-
dial infarction, stroke, or stent throm-
bosis as a secondary end point. Accord-
ing to Dr Gibson, “NOACs represent a 
significant improvement over warfarin 
and are associated with both improved 
efficacy and improved safety in the 
management of AF.”

Similar trials are in progress for dabi-
gatran and edoxaban. In a phase 2b tri-
al, REDUAL-PCI, which began enrolling 
patients in Hong Kong in August 2014, 
investigators will randomize 8520 pa-
tients to 3 arms of treatment11:

• Dabigatran 150 mg twice daily 
with a P2Y12 inhibitor,

• Dabigatran 110 mg twice daily 
with a P2Y12 inhibitor, and

• Warfarin plus dual antiplatelet 
therapy (in 1 subgroup, aspirin 
will be discontinued earlier than 
in the other arm).

Investigators will evaluate the ef-
ficacy, safety (primarily bleeding), and 
time to first thrombotic event (includ-
ing stroke, myocardial infarction, or 
cardiovascular death) with these drug 
combinations. 

The investigational anticoagulant 
edoxaban will be evaluated in an as-
yet-unnamed trial with approximately 
3500 patients with AF following coro-
nary stenting for ACS. Although the de-
tails of the trial have not been finalized, 
investigators report planning to ran-
domize patients to receive:

• Dose-adjusted edoxaban, or

• Warfarin targeting an INR of 2.0 
to 3.0 (with or without a P2Y12 in-
hibitor).

Although the FDA has not approved 
the use of any NOAC in patients with 
ACS, trials such as RE-DUAL PCI and 
PIONEER AF-PCI will help answer ques-
tions about the role of NOACs in ACS. As 
noted by Dr Gibson, high thrombin lev-
els in patients with ACS have some par-
allels to high cholesterol levels in pa-
tients with coronary artery disease. In 
the future, ACS may be managed with 
NOACs in a way similar to how hyper-
lipidemia is managed with statins.
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Renal Denervation for Control of 
Heart Rhythm Disturbances, Heart 
Failure, and Chronic Kidney Disease
Although a large phase 3 trial of 
Medtronic’s Simplicity device for con-
trolling resistant hypertension yielded 
negative results, renal denervation may 
still have promise in specific disease 
states—particularly atrial fibrillation 
(AF).1 

Heart Rhythm Disturbances
Adjunctive denervation has been shown 
to improve success rates in AF control 
among patients who have both refrac-
tory hypertension and AF.2,3 Studies in 
canines set the stage for human trials 
in AF control using renal denervation,4 
and multiple clinical trials are ongoing.5 

In addition to AF, renal denervation 
may have value in controlling other 
heart rhythm abnormalities, such as 
ventricular fibrillation. In 1 case, a 
63-year-old man who experienced an 
ST-elevation myocardial infarction ini-
tially received amiodarone to control 
several episodes of ventricular fibril-
lation. However, only after the patient 
received renal denervation therapy did 
the episodes completely abate.6

In the RESCUE-VT (REnal Sympathet-
iC Denervation to sUpprEss Ventricular 
Tachyarrhythmias) trial (which is now 
suspended pending drug safety moni-
toring board review), renal denervation 
was under investigation as a modality 
for reducing the number of electrical 
pulses needed from implantable cardio-
verter-defibrillator devices in patients 
with recurrent ventricular tachycar-
dia.7 Denervation is a novel approach to 
modulate the sympathetic nervous sys-
tem in patients with AF and other heart 
rhythm disturbances.

Heart Failure
Justin E. Davies, MRCP, PhD, senior re-
search fellow and honorary consultant 
cardiologist at the National Heart & 
Lung Institute, Imperial College Lon-
don, discussed renal denervation as a 
treatment for heart failure (HF). Dr Da-
vies stated that a considerable evidence 
base supports the role of sympathetic 
nervous system overactivation in pa-
tients with HF. For example, Francis et al 
measured high levels of norepinephrine 
and other stress hormones in patients 

with congestive heart failure (CHF).8 Ac-
cording to Dr Davies, “As these levels 
rise, mortality increases...sympathetic 
drive leads to arterial vasoconstriction, 
and modulation of chemoreceptors.” 

The modulation of chemoreceptors is 
thought to be responsible for the breath-
lessness observed in patients with CHF, 
as these receptors become oversensitive 
to circulating hormones,9,10 and accord-
ing to Davies, “Receptor sensitivity is 
linked with worse outcomes.” Schlaich 
et al identified a method of modulating 
chemoreceptor sensitivity in a labora-
tory setting using renal denervation at 
1 month and 12 months in an animal 
model.11,12 

These studies set the stage for a pi-
lot study in the United Kingdom, the 
REACH (Renal Artery Denervation in 
Chronic Heart Failure)-Pilot study, 
which assessed renal denervation in 
patients with HF. To introduce the tri-
al, investigators spoke about a patient 
named Joseph who was among the first 
patients to benefit. Before the denerva-
tion procedure, Joseph had difficulty 
walking. In a video interview, Joseph 
stated that with the renal denervation 
therapy, “I can get out more than I nor-
mally used to.” Dr Davies acknowledged 
that “With HF increasing worldwide, 
millions more may need this ground-
breaking new treatment.”13

Results from the 7-patient pilot study 
demonstrated that it was success-
ful, showing an additional 27.1 meters 
walked in 6 minutes among patients 
with CHF receiving denervation therapy 
(P = .03). Importantly, there were no pro-
cedural complications, and the majority 
of patients (4 out of 7) no longer needed 
to use loop diuretics. Despite these re-
sults, Dr Davies was cautiously optimis-
tic, noting, “This needs exploration [in] 
more highly powered, randomized, and 
blinded clinical studies and in more se-
vere CHF.”13

Chronic Kidney Disease
Felix Mahfoud, MD, of Saarland Univer-
sity in Germany, discussed the utility 
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of renal denervation for patients with 
chronic kidney disease (CKD). Dr Mah-
foud became interested in renal de-
nervation for patients with CKD when 
a 29-year-old patient with stage 5 CKD 
who had hypertension resistant to con-
current use of 6 medications experi-
enced substantial improvements after 
undergoing an experimental renal de-
nervation procedure. 

CKD is typically a contraindication 
for renal denervation procedures. The 
low level of blood flow in the kidneys of 
these patients tends to increase the risk 
of radiofrequency denervation and in-
creases the risk that ablation will harm 
the kidney vasculature. Because of this 
challenge, recommendations for use of 
renal denervation therapy typically re-
strict the procedure to patients with an 
estimated glomerular filtration rate of 
at least 45 mL/min/1.73 m2 of body sur-
face area.14,15

Patients with CKD and end-stage 
renal disease (ESRD) tend to have in-
creased sympathetic activity, and pre-
clinical evidence supports the role of 
renal denervation in reducing that 
sympathetic tone.16 According to Dr 
Mahfoud, “Animal models support re-
nal denervation to prevent progression 
of CKD or even to treat proteinuria.”17 

In animal models, denervation led 
to a significant reduction in the num-
ber of bursts per minute of electrical 
impulses from sympathetic nerves.16 
In 15 patients with moderate to severe 
CKD (stages 3 and 4), renal denervation 
resulted in a significant drop in blood 
pressure levels measured in physicians’ 
offices. Importantly, however, this 
first-in-human study lacked a control 
group.18

In another study of 12 patients with 
ESRD and uncontrolled hypertension, 
3 of 12 patients could not undergo the 
procedure due to atrophic renal arteries. 
However, in the remaining 9 patients, 
blood pressures measured in physi-
cians’ offices were reduced substan-
tially, and patients were less reliant on 
antihypertensive medications. Before 
the intervention, patients used an aver-
age of 3.8 antihypertensive drugs; after 
the procedure, they used an average of 
1.4 antihypertensive drugs.19 According 
to Dr Mahfoud, “CKD is characterized by 
increased sympathetic activity...[and] 
renal denervation is feasible in patients 
with CKD and uncontrolled hyper-
tension…further research is urgently 
needed.”

Conclusion
Renal denervation may never become 
a first-line treatment for hypertension, 
but for certain subgroups of patients, 
the procedure has substantial poten-
tial. Drug free and associated with a 
low rate of adverse events, it may be-
come an option for patients with heart 
rhythm disturbances, HF, or renal dis-
ease. EBC
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Considerations With Novel Oral Anti-
coagulants 
Jonathan L. Halperin, MD, presented 
data on the comparative efficacy of 
warfarin and enoxaparin in terms of 
the risks and benefits versus novel oral 
anticoagulants (NOACs) (such as dabi-
gatran, rivaroxaban, and the yet-to-be-
approved edoxaban). Factor-specific 
agents, such as intravenous enoxaparin 
and the NOACs, work differently from 
warfarin.1-3 Unlike warfarin, which in-
hibits numerous coagulation factors 
produced by the liver, including factors 
II, VII, IX, X, and proteins C and S, the 

NOACs work selectively against factor 
Xa or factor IIa (thrombin).4

Several trials have evaluated the 
efficacy of NOACs in patients with 
atrial fibrillation (AF). These tri-
als, RE-LY(Randomized Evaluation of 
Long-Term Anticoagulation Therapy),5 
ROCKET AF (Rivaroxaban Once Daily 
Oral Direct Factor Xa Inhibition Com-
pared with Vitamin K Antagonism for 
Prevention of Stroke and Embolism 
Trial in Atrial Fibrillation),6 ARISTO-
TLE (Apixaban for Reduction In Stroke 
and Other ThromboemboLic Events 
in Atrial Fibrillation),7 and ENGAGE 
AF-TIMI 48 (Effective Anticoagula-
tion with Factor Xa Next Generation 
in Atrial Fibrillation-Thrombolysis in 
Myocardial Infarction 48),8 are difficult 
to compare and summarize due to the 
different proportions of patients in 
each trial with different CHADS2 (Con-
gestive heart failure, Hypertension, 
Age ≥75 years, Diabetes mellitus, prior 
Stroke or transient ischemic attack or 
thromboembolism [doubled]) scores 
and 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) 
scores.9 

However, noninferiority studies of 
NOACs have established comparability 
with traditional agents. For instance, 
the RE-LY trial, which was powered to 
establish noninferiority between dabi-
gatran and warfarin in patients with 
AF, detected improved outcomes with 
dabigatran regarding rates of hemor-
rhagic stroke, stroke, systemic embo-
lisms, and ischemic strokes.5

In ROCKET AF, the primary efficacy 
outcome was the rate of stroke and 
systemic embolism with rivaroxaban 
compared with warfarin. Results of 
this trial confirmed noninferiority with 
rivaroxaban and warfarin (rates of the 
primary outcome were 1.7% per year 
with rivaroxaban and 2.2% per year 
with warfarin over the course of the 
trial).6

Although edoxaban is not yet ap-
proved by the FDA, the efficacy and 
safety of edoxaban was assessed in the 
ENGAGE AF-TIMI 48 trial (in 60-mg and 
30-mg daily doses, with dose titration 
based on renal function). Treatment 
with edoxaban met criteria for non-
inferiority versus warfarin in patients 
with AF.8 

Key similarities among NOACs in-
clude:

• Noninferiority to warfarin in 
terms of the ability to prevent 
stroke;

www.ajmc.com

“Factor Xa 
inhibitors are 

less dependent 
on renal function 

overall than 
dabigatran and 

may have a lower 
risk of causing 

gastrointestinal 
side effects than 

dabigatran.”
—Jonathan L. Halperin, MD
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IMPORTANT SAFETY 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.

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-
infl ammatory drugs (NSAIDs), platelet inhibitors, 
other anticoagulants, see Drug Interactions
  A history of traumatic or repeated epidural 
or spinal punctures
  A history of spinal deformity or spinal surgery

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.

Cardiologists start more 
patients on XARELTO® than 
any other anticoagulant1

I like where this
           is heading...

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

including Boxed WARNINGS, on following pages.
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• An improved risk profile in terms 
of intracerebral hemorrhage rates 
and major bleeding; and

• Reductions in mortality of ap-
proximately 10% per year versus 
warfarin, mainly due to reduc-
tions in rates of cardiovascular 
death and fatal bleeding.

 
These 3 characteristics that favor 

NOACs compared with warfarin were 
confirmed in a 71,683-patient meta-
analysis that demonstrated no signifi-
cantly different rates of myocardial 
infarction and a dramatic reduction in 
the risk of hemorrhagic stroke and in-
tracranial bleeding.9 

According to Dr Halperin, “Factor Xa 
inhibitors are less dependent on renal 
function overall than dabigatran and 
may have a lower risk of causing gas-
trointestinal side effects than dabiga-
tran.” Use of direct factor Xa inhibitors 
in patients undergoing percutaneous 
coronary intervention or coronary ar-
tery bypass grafting is under investiga-
tion and will be an important area of 
further research, given the advantages 
of NOACs in treatment of AF.10 

Antidotes to direct factor Xa inhibi-
tors are in the pharmaceutical devel-
opment pipeline. Decoy factor Xa in-
hibitors and antibodies against Xa 
inhibitors may ultimately make direct 
factor Xa inhibitors fully reversible 
with an FDA-approved agent.11 EBC
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anticoagulation has come of age
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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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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) 

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 3–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

XARELTO®

XARELTO® is the fi rst and only 
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  6 indications approved by the FDA, 

  >85% of commercial and Medicare 
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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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medical practices. Although the process 
of implementing effective transitions 
of care on a national level remains in 
the early stages, serious commitment 
across the healthcare spectrum to de-
veloping new approaches, incentivizing 
best practices, and streamlining transi-
tion processes offers significant hope 

that the situation is improving and will 
continue to do so.

Introduction: What Are Transitions of 
Care? 
Several similar terms have evolved in 
recent years to describe the aspect of 
patient care concerned with the move-

ment of patients from one status, level, 
and/or location of care to another. Tran-
sitions in care, transitional care, transi-
tion of care, and care coordination are 
among the labels given to this area of 
interest. And while these phrases de-
scribe similar ideas, they are not inter-
changeable. Here we will use the phrase 

“transitions of care,” which is defined 
as including the domains outlined in 
Figure 1.1-4

Transition Within the Same Care Setting
Transitions within a given care setting 
include transition from, for example, 
a hospital ward to the intensive care 
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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) 

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 3–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

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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unit (ICU) of the same facility, or move-
ment from primary care to specialist 
care within the same medical center.

Transition Between Care Settings
This category of transition refers to a 
change in care setting, and includes 
transition from hospital to home, the 

ICU to a subacute facility, and ambula-
tory clinic to a senior center. It could 
also include a movement between 
similar forms of care but different lo-
cations, as when a patient transfers 
from one hospital to another hos-
pital nearer to home or to his or her 
caretaker(s).

Transition Between Phases of Care
Transitions between phases of care re-
fers to a change of care based on a pa-
tient’s state of health from one variety 
of care to another; for example, mov-
ing from care aimed at a cure to pallia-
tive care, or from self-care to assisted 
living. The patient’s location may or 

may not change, but this remains a 
transition of care, with many of the 
same challenges.

Transition Between Care Providers
Transitioning between care providers de-
scribes the movement of a patient’s care 
from one or more treating clinicians to 
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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. 
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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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one or more other clinicians, such as a 
transition from a primary care physi-
cian (PCP) to an endocrinologist or car-
diologist; it may or may not also involve 
a transition between care settings and/

or between phases of care. 

How Well Are Transitions of Care Being Con-
ducted at Present?
Transitions of care has become a signifi-

cant topic in patient care over the last de-
cade, as its importance in achieving opti-
mal therapeutic outcomes—while at the 
same time avoiding the risks inherent in 
transitions—has become increasingly evi-

dent. At present, some proportion of hos-
pitals and other medical facilities have 
implemented transition protocols, while 
many others have not. 

Although the variety of potentially 
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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. 
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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.

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 
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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 
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serious problems that may arise during 
transitions of care are legion, the very 
diversity of these potential problems 
makes measuring the rate of inade-
quate transitional care, and the success 

of interventions to address inadequate 
transitional care, potentially complex. 
To simplify such measurements and 
provide a common standard, both the 
failure and the success of transitions of 

care are typically measured by the rate 
of rehospitalization and the rate of hos-
pital emergency department (ED) use 
among patients discharged from hospi-
tals. Specific to cardiology patients, the 

success and failure of a hospital or other 
medical facility to provide antithrom-
botic therapy at intake and/or discharge 
is the standard means of measuring the 
success of transitional care in the many 
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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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hospitalized patients at risk for stroke 
and/or venous thromboembolism (VTE).

Rehospitalization and Acute Care Utilization
A recently published study by Vashi et 
al sought to determine rehospitalization 

and ED use among patients recently 
discharged from an acute care facility. 
The authors used the Healthcare Cost 
and Utilization Project’s state inpatient 
and ED databases from the states of 
California, Florida, and Nebraska dur-

ing 2008 and 2009 to establish how 
many patients were rehospitalized or 
used an ED during the 30 days immedi-
ately following their hospital discharge. 
The authors looked at a cross section 
of diseases and conditions, and found 

that among all conditions, heart fail-
ure had the second-highest 30-day post 
discharge acute care use (after psycho-
ses), with a rate of 373.5 encounters per 
1000 hospital discharges.5 

Another recently published study ex-
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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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amined the 30-day rate of rehospital-
ization and ED use among 63,911 adults 
who underwent coronary artery bypass 
grafting at 114 hospitals, using data 
from the 2005 to 2009 California State 
inpatient and ED databases. Three out-

come measures were defined for the 
study: (1) 30-day rehospitalization rate 
(not including rehabilitation services); 
(2) 30-day ED visit rate (not including 
patients who were subsequently hos-
pitalized); and (3) a risk-standardized 

composite measure of rehospitaliza-
tion and ED use 30 days post-discharge. 
A median rehospitalization rate of 
15.0% was observed, while the ED visit 
rate was 11.9%, and the composite risk 
rate for acute care use was 23.9%. Thus, 

nearly one-fourth of this patient popu-
lation required unplanned acute care 
facility use, and, in addition, 6.2% re-
quired acute care admission more than 
once during the 30-day post discharge 
period.6
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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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Taken together, these results show 
a high rate of readmission and ED use 
among patients in the time period 
shortly following discharge, a prob-
lem for which transitions of care likely 
played a role.

Provision of Thromboprophylaxis in Pa-
tients at Risk for VTE and/or Stroke
The profound impact on outcomes of 
providing patients at risk for VTE or 
stroke (eg, patients with prior VTE, pri-
or stroke, atrial fibrillation, congestive 

heart failure, surgical patients, or those 
with other risk factors) with antithrom-
botic medication at hospital intake 
and/or at hospital discharge has been 
overwhelmingly demonstrated. An il-
lustration of this may be seen in Streiff 

and Lau’s analysis of thromboprophy-
laxis in 8617 medically ill, nonsurgical 
patients at risk for VTE.7 (VTE, it should 
be noted, generally comprises both 
deep vein thrombosis [DVT], a blood 
clot originating in a deep vein, and pul-
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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.
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monary embolism [PE], an obstruction 
caused by a DVT that has traveled to 
the lungs.)8 Streiff and Lau evaluated 
clinical outcomes for DVT and PE across 
9 studies comparing VTE outcomes in 
nonsurgical patients who did and did not 

receive prophylactic treatment. In all 9 
studies, reducing the risk of DVT and PE 
(including fatal PE) strongly favors use 
of thromboprophylaxis, while the risk of 
major bleeding, a common risk associated 
with antithrombotic therapies, is roughly 

split, with some studies showing lower 
risk and others showing elevated risk 
with thromboprophylaxis.7

The Streiff and Lau study shows the ne-
cessity of treating patients at risk for VTE 
with appropriate prophylactic therapy,7 

and yet the actual rate at which throm-
boprophylaxis is given to patients who 
require it remains low. That phenomenon 
has been repeatedly observed, and may 
be seen in the results of a study (again, in 
medically ill nonsurgical patients) aimed 
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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% 
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at determining what proportion of 
these patients receive VTE prophylaxis 
upon hospital admission. This study 
used linked databases—an admissions 
database (Thomson Reuters Hospital 
Drug Database) linked to a health in-
surance claims database (Thomson 
Medstat MarketScan Database)—to 
identify 49,948 patients with VTE risk 
factors (7% of whom had a contraindi-

cation for VTE prophylaxis) admitted to 
approximately 150 hospitals. The au-
thors found that only 18% of patients 
at risk for VTE received thrombopro-
phylaxis within 48 hours of admission.9 
These results are consistent with previ-
ous studies showing very low rates of 
antithrombotic prophylactic treatment 
in those patients for which it is clearly 
indicated, including patients with prior 

stroke, atrial fibrillation, and elevated 
risk for VTE.10,11

Barriers to Successful Transitions of Care
The need to improve processes in tran-
sitions of care has resulted in both pri-
vately and publicly funded research 
into the causes of poor transitions and 
ways to develop effective protocols for 
appropriate care transitions. The many 

barriers to successful transitions of 
care may be summarized in the general 
categories shown in Table 1.4,12,13

Communication and Documentation
A fundamental aspect of success-
ful transitions of care concerns the 
movement of patients from hospital 
to primary care after discharge. Conse-
quently, the ability for hospital-based 
physicians (HBPs) and PCPs to effec-
tively communicate with one anoth-
er in regard to a patient’s status and 
treatment is essential. To determine 
the state of HBP to PCP communica-
tion, Kripalani and colleagues per-
formed a systematic literature review 
and identified 55 observational studies 
of information exchange and commu-
nication patterns between HBPs and 
PCPs at the time of hospital discharge. 
Taken together, the medical literature 
revealed that just 3% of PCPs stated 
that they had discussions with HBPs at 
patient discharge. Moreover, only 17% 
to 20% of PCPs reported always being 
notified when a patient was discharged 
from the hospital. Beyond simple no-
tification, PCPs depend on accurate 
and timely discharge summaries from 
HBPs to ensure appropriate patient 
management. However, only 15% of 
PCPs received discharge summaries 
within 1 week of discharge, while 
slightly more than half (52%) reported 
receiving discharge summaries within 
4 weeks of their patients leaving the 
hospital. Unfortunately, the situation 
appears worse when the content of 
the discharge summaries is taken into 
account. Indeed, the authors discov-
ered that basic data were often absent 
from discharge summaries, includ-
ing patient age (missing nearly 27% of 
the time), main diagnosis (nearly 18% 
of the time), discharge medications 
(nearly 21%), diagnostic test results 
(nearly 38%), and the course of treat-
ment received by the patient while in 
hospital (nearly 15%).14

Communication between physicians 
and patients is no less important than 
physician-to-physician communica-
tion, considering that a patient’s self-
management, including adherence to 
prescribed treatment, is likely depen-
dent on what they have learned and 
what kind of counseling they have 
received from their physician. Investi-
gators at the University of California, 
San Francisco, conducted a study to 
determine the extent and implications 
of health communication between 
physicians and a diverse of group of 
patients who were being treated with 
warfarin (Coumadin) for the preven-
tion of stroke. The 183 patients in the 
study had been receiving warfarin for 
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Figure 1. Specific Levels of Transitions of Care1-4

ICU indicates intensive care unit.

several years for stroke prevention, 
largely due to the presence of atrial fi-
brillation, and the patient population 
was made up of individuals of diverse 
ethnic and linguistic backgrounds. The 
primary means of evaluating whether 
patients in the study were educated/
counseled to at least a minimal degree 
with regard to their disease and treat-
ment was to ask them 2 questions: (1) 
‘‘Can you tell me why are you taking 
warfarin/Coumadin?’’ and (2) ‘‘Can you 
describe what a stroke is?” Overall, the 
subjects had a limited understanding 
of the nature of their disease and their 
treatment. Approximately 60% of pa-
tients had a general understanding of 
what a stroke was, while 25% had a gen-
eral sense of the purpose of warfarin, 
but only 9.3% actually stated that they 
were being treated with warfarin to pre-
vent stroke.15

It may be surmised that people who 
do not fully understand the nature of 
their disease, nor the potentially life-
saving importance of the treatment 
they are receiving for it, may lack the 
sense of urgency to adhere to their pre-
scribed therapy. The implications of this 
risk may be seen in the outcomes of a 
study of treatment adherence rates, and 
the health and economic consequences 
of underuse of warfarin, in patients with 
atrial fibrillation. This study applied 

commercial insurer claims data from 
2003 through 2007 using the Thom-
son Reuters’ MarketScan Commercial 
Claims and Encounters and Medicare 
Supplemental and Coordination of Ben-
efits databases, and found that out of a 
study population of 13,289 patients with 
an atrial fibrillation diagnosis who re-
quired antithrombotic therapy, 47% re-
ceived no prophylaxis at all, while 31.5% 
had poor adherence to treatment, and 
21.5% had good adherence. Compared 
with patients receiving no treatment, 

those with good adherence experienced 
significantly lower rates of ischemic 
stroke and transient ischemic attacks  
(both P <.001) and significantly less fre-
quent bleeding events (P = .012). With 
regard to healthcare utilization, patients 
with good adherence to warfarin had 
significantly fewer inpatient and outpa-
tient encounters (both P <.001), fewer ED 
encounters (P = .004), and shorter hospi-
tal length of stay (P <.001). Patients who 
were poorly adherent to antithrombotic 
treatment, however, were not signifi-

cantly different from 
patients who went 
untreated with re-
gard to inpatient en-
counters and length 
of stay; that is, the 2 
domains of in-hos-
pital healthcare uti-
lization.16

Medication 
Reconciliation
Medication recon-
ciliation refers to the 
process of ensuring 
that the list of medi-
cations prescribed 
by 1 or more physi-
cians at a given time 
point (eg, hospital 
discharge or admis-
sion) is consistent 
with the list of med-
ications a patient is 
being treated with at 
the site or treatment 
phase to which he or 
she is being transi-
tioned. The primacy 
of medication rec-
onciliation in the 
proper functioning 
of a hospital, and 
the safe execution 

of transitions in care, is underscored by 
the fact that The Joint Commission has 
made demonstrating effective methods 
of medication reconciliation a prerequi-
site for hospital accreditation.17 

Nevertheless, medication reconcilia-
tion has proved to be a difficult problem 
to resolve, as reflected in a study of a 
major North American teaching hospi-
tal. Of 150 patients transitioning from 
hospital to home, 71% had an actual or 
potential medication discrepancy at dis-
charge.17 A previous study of medication 
reconciliation followed 87 residents at 4 
New York City nursing homes who were 
transferred to 1 of 2 tertiary care aca-
demic medical centers to determine not 
only the rate of medication discrepan-
cies, but the consequences in terms of 
subsequent adverse drug events. While 
still at the nursing homes, the patients 
were prescribed a mean number of 6.1 
medications each. Subsequent to tran-
sition to hospital care, the patients ex-
perienced a mean of 3.1 unauthorized 
medication changes each, two-thirds of 
which were drugs that were discontin-
ued at the time of hospital admission. 
After follow-up, the authors established 
that any single medication alteration 
was associated with a 4.4% risk of an 
adverse drug event (95% CI, 2.5%-7.4%).18

Comprehensive Care Plan
A comprehensive care plan is another 
fundamental aspect of transitions of 
care that overlaps, to some extent, with 
other barriers to successful transitions, 
including physician-to-physician com-
munication, documentation transfer, 
patient support, and medication recon-
ciliation.13 A comprehensive care plan 
constitutes a road map for physicians 
and patients both, allowing them to see 
details about the patient’s current and 
previous health status, their treatment 
to date, and the plan for treatment going 

Figure 2. Cumulative Hazard Rate of Rehospitalization for 30 Days Post Discharge19
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forward. At a minimum, a care plan for 
patients being discharged from hospital 
should include:19

• Reason for hospitalization (includ-
ing diagnosis at discharge and any 
relevant comorbid conditions);

• Medication list (along with direc-
tions for the patient regarding dos-
ing and how to obtain medication);

• Contact information for all rel-
evant clinicians (including hospi-
talists, PCPs, and other responsible 
parties, such as discharge advo-
cates and/or case managers);

• Specific information for PCP fol-
low-up care, specialty care, and 
outpatient tests/clinical laboratory 
appointments;

• A calendar with scheduled ap-
pointments and testing clearly la-
beled; and

• Disclosure of tests and studies for 
which results were not available at 
discharge.

Although successfully developing and 
transmitting a comprehensive care plan 
at a point of transition of care—for ex-
ample, at hospital discharge—would be 

regarded as a meaningful achievement, 
direct verbal communication from the 
discharging clinician(s) to the receiving 
clinician(s) is certainly preferable from 
the perspective of those receiving the 
patient. A recent study of this topic in-
volved interviews to determine the per-
spectives of clinicians at an acute care 
hospital and a complex continuing care/
rehabilitation facility regarding the best 
approaches to improve between-facility 
transitions. Clinicians at both institu-
tions expressed the importance of ver-
bal communication among, for example, 
nurses and nurses, or physiotherapists 
and physiotherapists, at the respective 
facilities, both prior to and subsequent 
to patient transfer. The interviewed 
clinicians stated that verbal commu-
nication was important not only to ad-
dress the larger informational subjects, 
such as the patient’s care needs and 
prior treatment experience, but also the 
smaller tidbits of information that can 
prove important in ensuring that appro-
priate treatment is provided for a given 
patient.20

Patient and Caregiver Support
The importance of patient support af-

ter hospital discharge to achieve 
successful transitions of care is 
highlighted by a study of 1351 
Medicare patients discharged to 
their homes after a hospital stay 
and surviving at least 1 year af-
ter discharge. The purpose of the 
study was to determine whether 
environmental factors and/or 
socioeconomic factors were sig-
nificant in altering the risk of 
hospital readmission. Environ-
mental factors included having 
a routine source of medical care, 
needing assistance to visit with 
the source of care, marital sta-
tus, living alone, poor self-man-
agement skills, having unmet 
functional needs, lack of helpers 
for performing activities of daily 
living, number of living children, 
and the number of levels/floors 
in the home. Socioeconomic fac-
tors consisted of income and 
education levels and whether the 
patient was enrolled in Medic-
aid. The study observed a hospi-
tal readmission rate of 15%. The 
adjusted risk of early readmis-
sion increased by 50% if a pa-
tient lived alone (odds ratio [OR] 
= 1.50; 95% CI, 1.01-2.24), by 48% 
among patients having an unmet 
functional need (OR = 1.48; 95% 
CI, 1.04-2.10), by 44% in patients 
lacking self-management skills 
(OR = 1.44; 95% CI, 1.03-2.02), and 
by 42% in those having limited 

education (OR = 1.42; 95% CI, 1.01-2.02).21

Caregiver support is also vital to 
achieving a desirable transition experi-
ence, since caregivers are often no better 
prepared than the patient to undertake 
what may be a challenging and complex 
task. Indeed, hospital readmissions are 
frequently a result of inadequate knowl-
edge and preparation on the part of care-
givers, insufficient awareness of the post 
discharge care plan, and a poor under-
standing of their own role in executing 
that plan. In cases where the caregiver 
burden is significant, and particularly 
when the patient’s needs are complex, it 
is important that caregivers be given the 
necessary education and, in some cases, 
training, to fulfill their roles. To facilitate 
this, a caregiver assessment may be em-
ployed prior to discharge to determine 
caregivers’ knowledge (including health 
literacy), skills, and resources to perform 
their responsibilities.22

Patient Education
The boundaries of appropriate educa-
tion for patients (and their caregivers) 
to attain successful transitions in care 
are highly variable, and to date, no sin-
gle type of intervention has achieved 

consensus. The minimum educational 
requirement for a cardiology patient at 
risk for thromboembolism would in-
volve information regarding the nature 
of their disease and the appropriate use 
of the prescribed therapy—a baseline 
level of knowledge that, as previously 
described, is frequently not possessed 
by the patient. With the availability of 
newer, highly effective oral anticoagu-
lants for antithrombotic prophylaxis, 
it is incumbent on clinicians that they 
educate patients about the proper use 
of these agents, the serious risks of dis-
continuing treatment, and the impor-
tance of remaining strictly adherent to 
therapy. In addition, patients should be 
taught to recognize the signs and symp-
toms of bleeding, distinguish between 
minor and serious bleeding, and when 
using certain anticoagulants, appropri-
ate methods of medication storage.12

Interventions to Improve Transitions of Care
The widespread recognition of the im-
portance of transitions of care to achieve 
optimal outcomes has spurred the de-
velopment of a spectrum of interven-
tions to explore, codify, and continu-
ally improve approaches to patient and 
process management. Such efforts have 
originated from both governmental and 
private organizations. One approach that 
has achieved some degree of success is 
Project RED (Re-Engineered Discharge), 
which was developed at Boston Univer-
sity, the goal of which is to reduce rehos-
pitalization rates after discharge. Project 
RED was developed over the course of the 
last 7 years, with funding from the Agen-
cy for Healthcare Research and Quality 
and the National Heart, Lung, and Blood 
Institute. In that time, the transitions in 
care processes advocated by Project RED 
have been refined to a series of 12 direc-
tives, as shown in Table 2.23,24

The efficacy of Project RED in reducing 
rehospitalizations was the subject of a 
randomized, controlled study involving 
749 hospitalized adults at a single hos-
pital in Boston. For the purpose of the 
study, 6 nurse discharge advocates were 
recruited to carry out the RED interven-
tion, which involved both coordinating 
patient discharges with the hospital staff 
and preparing the patients for discharge. 
Consistent with the RED directives, the 
discharge advocates developed com-
prehensive care plans for the patients, 
and created calendars with upcoming 
appointments; color-coded medication 
schedules; a list of tests with pending re-
sults at the time of discharge; a descrip-
tion of the discharge diagnosis; and writ-
ten guidance about how patients should 
respond if a problem should arise. Sub-
sequently, 2 to 4 days after discharge, a 
clinical pharmacist telephoned the pa-

Table 1. Major Barriers to Successful Transitions of Care for Cardiology 
Patients4,12,13 

Barrier Domain Recommendation

Communication and 
documentation

• Poor communication between physicians and between 
healthcare facilities

• Inadequate documentation of patient medical status and 
needs

• Insufficient communication between physicians and 
patients

Logistics • Poorly organized medication reconciliation
• Insufficient system for conveying patient documentation

Comprehensive care plan 
and follow-up

• Lack of summary of care from sending institution
• Absence of a common treatment plan agreed upon by 

the sending and receiving facilities
• Lack of a plan for follow-up treatment, testing, and future 

appointments

Patient and caregiver 
support

• Case management
• Inadequate support from family and/or caregivers
• Lack of community support/support infrastructure

Patient education • Poor patient knowledge of warning signs and symptoms 
of worsening condition

• Inadequate patient awareness of nature of disease and 
treatment 

• Lack of appreciation for importance of treatment 
adherence

Transition protocols • Lack of standardized protocols for transitions in care
• Insufficient integration of quality performance to achieve 

best practices in transitions in care
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tient and used a scripted interview to 
reinforce the discharge plan.19 

Participants in the study were ran-
domized to 2 groups in a 1:1 ratio, with 
one group receiving the RED interven-
tion and the other receiving usual care. 
The primary outcome of the study was 
hospital utilization—either rehospital-
ization or ED use—during the 30-day 
post discharge period.19 

Eighty participants in the RED inter-
vention group engaged in hospital uti-
lization during the 30-day period: 56 
(15.1%) used the hospital once, and 24 
(6.5%) used the hospital more than once 
(Figure 2).19 There were a total of 116 
hospital events: 61 ED uses and 55 re-
hospitalizations. Ninety-nine patients 
in the usual care group had a total of 
166 hospital events (90 ED visits, 76 
rehospitalizations), with 69 (18.8%) en-
gaging in hospital utilization once, and 
30 (8.1%) a total of 2 or more times. Pa-
tients in the intervention group had low-
er rates of hospital utilization compared 
with those in the usual care group (P = 
.009), and after excluding 1 patient in the 
usual care group who experienced more 
than 8 instances of hospital utilization, 
the intervention group as a whole was 
observed to have significantly less hos-
pital utilization than the control group 
(P = .028).19

The success of Project RED to reduce 
hospital utilization is not unique and 
other approaches to hospital discharge 
have proved effective in controlled stud-
ies, although this is not always the case. 
A Cochrane database study, published in 
2013, evaluated 24 studies of discharge 
intervention programs, 12 of which 
evaluated the effect of the intervention 
on readmission rates in elderly patients. 
Aggregated, the 12 studies showed a sig-
nificant reduction in readmission rates 3 
months after discharge. A separate study, 
with a more diverse group of patients, 
showed significantly reduced hospital 
readmissions at 4 weeks, but failed to 
show the same effect at 9 months.25

A study published subsequent to the 
Cochrane review, undertaken by Park 
and colleagues, involved patients who 
were hospitalized at a Veterans Affairs 
hospital, discharged to a skilled nursing 
facility (SNF), and then discharged to the 
community from the SNF. This was a ret-
rospective chart review study that com-
prised 2 groups. One group (n = 217) re-
ceived a transitions-of-care intervention 
at SNF discharge, while a control group 
(n = 134) did not receive the intervention 
at SNF discharge. The transitions-of-
care intervention consisted of a trained 
nurse practitioner conducting medica-
tion reconciliation, ordering medical 
supplies, equipment, and home health 
services for those who required it, pro-

viding patient and/or caregiver educa-
tion, and communicating the patients’ 
electronic medical records to their PCPs. 
The results of the study showed that the 
30-day rehospitalization rate was signifi-
cantly lower in patients who underwent 
the transition intervention (14% vs 23%, 
P = .02), and those who received the in-
tervention who were hospitalized had a 
significantly shorter length of stay (33 
days vs 60 days per 1000 patient days, P 
<.001). Twenty percent of patients who 
received the intervention had an ED visit 
compared with 31% of the noninterven-
tion group, but this difference was not 
statistically significant (P = .08). However, 
when based on the number of visits per 
1000 patient follow-up days (PFDs), the 
difference was significant: 9 vs 13 PFDs 
(P = .03).26

Novel Payment and Practice Models to Im-
prove Transitions of Care
In addition to the interventions de-
scribed above, a large number of initia-
tives have been undertaken over the last 
10 to 15 years, and particularly over the 
last several years, to improve not only 
specific protocols for effective transi-
tions of care but also larger structural 
processes that impact transitions of 
care. These initiatives include newer 
models of reimbursement, novel physi-
cian/clinic/hospital incentives to reduce 
rehospitalization and ED use, innovative 
practice models aimed at improving co-
ordination of care, and quality perfor-
mance measures aimed at improving 
patient care, including transitions of 
care, as with the appropriate provision 
of antithrombotic prophylaxis to pa-
tients with thrombotic risk.

Penalizing Unplanned Rehospitalization
While numerous interventions, such as 
Project RED, attempt to improve the pro-
cesses of transitions in care by proposing 

a set of specific activities and tasks, CMS 
has taken the different and compatible 
approach of negatively incentivizing 
hospital readmissions. This initiative 
is known as the Hospital Readmissions 
Reduction Program (HRRP). The HRRP, 
which comes out of the Affordable Care 
Act (ACA) legislation, imposes a penalty 
on hospitals that both (1) receive pay-
ment under the inpatient prospective 
payment system, and (2) have experi-
enced an excess of unplanned readmis-
sions from SNFs, long-term acute care 
hospitals, inpatient rehabilitation facili-
ties, or other post acute care providers to 
which patients were initially transferred 
from the hospital.27 The HRRP, which 
commenced in October 2012, has been 
limited to penalizing only those read-
missions associated with acute myocar-
dial infarction, heart failure, or pneumo-
nia.28 Specifically, CMS has been tracking 
30-day unplanned readmissions and 
deaths associated with each of these 
conditions (among others) based on 
Medicare claims and eligibility data.29 As 
of fiscal year 2015, the HRRP rules will, 
in addition to the existing conditions, 
expand to include acute exacerbation of 
chronic obstructive pulmonary disease 
(COPD), total hip arthroplasty, and total 
knee arthroplasty. The reduction in pay-
ments from CMS will also increase in 
2015 for hospitals deemed to have too 
many readmissions, to the higher of ei-
ther a 3% payment reduction or a reduc-
tion based on the following equation: 
1- (aggregate payments for excess read-
missions/aggregate payments for all dis-
charges).28 To further increase incentives 
to avoid rehospitalization, and to offer 
transparency and information useful to 
healthcare consumers, the CMS publicly 
reports the hospital readmission rate at 
http://www.medicare.gov/hospitalcom-
pare/readmission-reduction-program 
.html. 

 
Changing Models of Reimbursement
As part of the larger effort to move 
away from the fee-for-service re-
imbursement model, CMS has in-
troduced the Bundled Payments 
for Care Improvement initiative, a 
payment model aimed at reward-
ing hospitals and medical practices 
for care coordination and quality of 
care rather than quantity of care. 
In this model, compensation is not 
made to each individual practitio-
ner based on the particular service 
they provide to a patient—who 
may be treated by multiple practi-
tioners at a hospital or clinic—but 
is bundled into a larger general 
payment for all covered Medicare 
services surrounding a given epi-
sode of care, for example, a hos-

pital stay plus 30 days post discharge. 
This model, developed as a result of the 
ACA, incentivizes institutions to create 
more efficient and effective approaches 
to treatment due in part to the fact that 
the savings their efficiencies accrue will 
benefit them.23,30,31 Although the bundled 
payment program, which was initiated 
in 2013, remains fairly small, there has 
been rapidly growing interest in this 
program among healthcare providers, 
and the use of this payment model is 
expected to expand in the near future.32

New Practice Models
Another outgrowth of the ACA has been 
the evolution of new approaches to 
structuring medical practices. One of 
these, the patient-centric medical home, 
was proposed nearly half a century ago, 
but the first such facility to be certified 
appeared in 2008. A patient-centric med-
ical home is a care model in which “Pa-
tients have a direct relationship with a 
provider who coordinates a cooperative 
team of healthcare professionals, takes 
collective responsibility for the care 
provided to the patient, and arranges 
for appropriate care with other quali-
fied providers as needed,” according to 
the National Committee for Quality As-
surance (NCQA), the certifying body for 
patient-centric medical homes. During 
their first 2 years, from 2008 to 2010, 
the number of patient-centric medical 
homes increased from 28 to 1506. Certifi-
cation requires a facility to meet a series 
of standards that support quality of care, 
and is strongly focused on elements rel-
evant to transition of care, such as plan-
ning care, providing self-care support 
and community support, tracking and 
coordinating care, and tracking referrals 
and follow-up.33

An accountable care organization 
(ACO) parallels the patient-centric medi-
cal home, but increases its scope to in-

Table 2. Project RED Discharge Directives24 

  1.  Ascertain the need for and obtain language assistance
  2.  Make appointments for follow-up care (eg, medical appointments and post discharge 

tests/clinical laboratory tests)
  3.  Plan for follow-up on results from clinical laboratory tests or those that are pending at 

discharge
  4.  Organize post discharge outpatient services and medical equipment
  5.  Identify the correct medicines and a plan for the patient to obtain them
  6.  Reconcile the discharge plan with national guidelines
  7.  Teach a written discharge plan the patient can understand
  8.  Educate the patient about his or her diagnosis and medicines
  9.  Review with the patient what to do if a problem arises
10.  Assess the degree of the patient’s understanding of the discharge plan
11.  Expedite transmission of the discharge summary to clinicians accepting care of the 

patient
12.  Provide telephone reinforcement of the discharge plan
 RED indicates Re-Engineered Discharge.
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clude coordination of care across the 
healthcare continuum, including phy-
sicians, other providers (clinicians and 
nonclinicians), and hospitals.33 There is 
no single mandated structure for ACOs, 
and they may comprise hospitals, physi-
cian-led organizations, and community 
health centers, among other approach-
es.33,34 Their purpose is to bring together 
a variety of practitioners and resources 
to provide care that is effective and well 
coordinated, with payment incentives 
that allow ACOs to benefit from their 
successes in outcomes, although poor 
performance will also constitute a liabil-
ity, so that a level of risk remains inher-
ent in the structure of the ACO.33

Achieving and maintaining high qual-
ity of care in ACOs, including effective 
transitions of care, is encouraged by 
CMS in the establishment of 33 quality 
performance measures that ACOs must 
track and report to CMS.34 These quality 
measures address a variety of specific 
and general practice behaviors. For ex-
ample, among patients at risk for vascu-
lar ischemic disease, quality measures 
for ACOs include recording the provision 
of lipid panels and the use of antithrom-
botic agents, while treatment of patients 
at risk for heart failure arising from left 
ventricular systolic dysfunction must 
include measurement of how many re-
ceive beta-blocker therapy.35

Conclusions
Although the healthcare industry and its 
governmental counterparts have come 

rather late to recognizing and beginning 
to implement new approaches to transi-
tions of care, there is much to suggest 
that the situation is at last beginning to 
change for the better. Behaviors associ-
ated with poor transitions of care and 
poor patient outcomes—such as inad-
equate communication between prac-
titioners inside and outside a hospital, 
and poor rates of thromboprophylaxis 
treatment in at-risk patients at hospi-
tal discharge—remain rampant. Never-
theless, innovations both private and 
governmental are contributing to the 
reorganization of the way healthcare is 
provided, from streamlined discharge 
protocols to reimbursement models that 
penalize excess hospital readmissions. 
Taken together, these efforts, although 
still early in their implementation, point 
to a shift in momentum toward a health-
care system knowledgeable about and 
capable of executing safer transitions in 
care, with benefits to patient health and 
overall healthcare expenditures. EBC
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Although there are several treat-
ment options available, chronic 
heart failure remains a highly 

prevalent disease with substantial mor-
tality.1,2 Patients may have heart fail-
ure with reduced ejection fraction or 
heart failure with preserved ejection 
fraction (HF-PEF). To date, no currently 
available agents have improved clini-
cal outcomes in patients with HF-PEF. 
Treatment focuses on managing symp-
toms instead of addressing the underly-
ing cause. Mechanisms that have been 
implicated in the pathophysiology of 
HF-PEF include abnormal diastolic func-
tion resulting in increased ventricular 
filling pressures, increased vascular 
stiffness, and subtle abnormalities of 
systolic function in spite of relatively 
preserved ejection fraction. In the early 
stages of developing HF-PEF, individuals 
also have an impaired natriuretic and 
renal endocrine response to acute vol-
ume expansion. Although several drugs, 
including beta-blockers, calcium chan-
nel blockers, angiotensin-converting 
enzyme (ACE) inhibitors, and angioten-
sin receptor blockers (ARBs), have been 
tested in clinical trials, none have dem-
onstrated definitive benefit. One pos-
sible treatment approach is to augment 
the actions of natriuretic peptides by 
inhibiting neprilysin with simultaneous 
inhibition of the generation or action of 
angiotensin II.1 Novartis is investigating 
the potential of a compound, LCZ696, 
that inhibits both neprilysin and the an-
giotensin receptor.3 

New mineralocorticoid receptor an-
tagonists (MRAs) may also hold prom-
ise in treating chronic heart failure. 
Although clinical trials have demon-
strated the efficacy of the 2 currently 
available MRAs, spironolactone and 
eplerenone, in reducing cardiovascular 
mortality and hospitalizations for heart 
failure, these drugs are underutilized. 
Primary reasons for their underutiliza-
tion include the need for frequent mon-
itoring of serum potassium and renal 
function and the risk of hyperkalemia 
and renal dysfunction, particularly in 
patients with heart failure and concom-
itant chronic kidney disease (CKD) and/
or diabetes mellitus.2,4 Bayer is attempt-
ing to address this treatment gap with 
the development of an oral nonsteroidal 
MRA, finerenone, that has improved car-
diac activity and a reduced risk of hy-
perkalemia and renal dysfunction.2,5 

Agents in Development
LCZ696 (Novartis)
LCZ696 is a first-in-class angiotensin re-
ceptor neprilysin inhibitor (ARNI) that 
combines 2 antihypertensive drugs: val-
sartan, an ARB, and AHU377, a neprilysin 
inhibitor prodrug.1 This dual inhibition of 
the angiotensin II receptor and neprilysin 
has complementary effects without the 
need for the kinin effects from an ACE in-
hibitor.6 Also, because LCZ696 blocks the 
angiotensin II receptor without inhibit-
ing ACE, it is thought to have a lower risk 
of angioedema than dual neprilysin and 
ACE inhibitors such as omapatrilat.1 It is 
thought that LCZ696 reduces the strain 
on the failing heart, thus allowing the 
heart muscle to recover.7

A multicenter, randomized, double-
blind, parallel-group phase 2 study of 
patients with HF-PEF demonstrated that 
LCZ696 was more effective in reducing 
levels of the N-terminal of the prohor-
mone brain natriuretic peptide, a marker 
of left ventricular wall stress, than valsar-
tan. LCZ696 was also associated with left 
atrial reverse remodeling and improve-
ment in New York Heart Association class. 
Furthermore, LCZ696 was well tolerated, 
and its safety profile was similar to that 
of valsartan.1

These phase 2 findings demonstrated 
the need to assess the clinical benefits 
of LCZ696 in a phase 3 trial. PARADIGM-
HF (Prospective comparison of ARNI with 
ACEI to Determine Impact on Global Mor-
tality and morbidity in Heart Failure), a 
multicenter, randomized, double-blind, 
parallel-group, active-controlled phase 
3 trial, was designed to directly measure 
morbidity and mortality outcomes in 
patients with chronic heart failure with 
reduced ejection fraction (HF-REF). The 
objective of this trial was to compare the 
safety and efficacy of LCZ696 to that of 
enalapril, a widely used ACE inhibitor.3,8 
A total of 8442 patients were enrolled in 
the study.3

In March 2014, Novartis announced that 
PARADIGM-HF was closed early based on 
the strength of interim results.7 LCZ696 
significantly reduced the risk of cardio-
vascular death and heart failure hospital-
izations compared with enalapril.9 

Because chronic heart failure is a seri-
ous condition with an urgent need for 
new treatments, the FDA granted LCZ696 
Fast Track designation. This designation 
can expedite the review of new drugs in-
tended to treat serious or life-threatening 

conditions; the Fast Track designation 
also allows for rolling submission in the 
United States. Novartis expects to com-
plete a rolling submission for LZC696 by 
the end of 2014.3

In addition, Novartis initiated another 
phase 3 trial, PARAGON-HF (Prospec-
tive comparison of ARni with Arb Global 
Outcomes in heart failure with preserved 
ejectioN fraction), in July 2014. The ob-
jective of this multicenter, randomized, 
parallel-group, double-blind, active-con-
trolled trial is to compare the efficacy 
and safety of LCZ696 versus valsartan on 
morbidity and mortality of patients with 
HF-PEF. The anticipated study completion 
date is May 2019.10

Finerenone (Bayer)
Finerenone (formerly known as BAY 
94-8862) is a next-generation oral non-
steroidal MRA that blocks the harmful 
effects of aldosterone.5 In vitro studies 
have demonstrated that finerenone has 
greater selectivity for the mineralocorti-
coid receptor (MR) than for other steroid 
hormone receptors compared with the 
first-generation MRA spironolactone and 
greater affinity for the MR compared with 
the second-generation MRA eplerenone.2,4

The safety and tolerability of finere-
none was investigated in a phase 2 trial, 
the minerAlocorticoid Receptor antago-
nist Tolerability Study (ARTS). This mul-
ticenter, randomized, parallel-group, 
double-blind, placebo-controlled trial had 
2 parts. In the first part, 65 individuals 
with HF-REF and mild to moderate CKD 
were given 2.5, 5, or 10 mg of finerenone 
or placebo once a day to assess safety 
and tolerability. In the second part of the 
study, the effect of finerenone on serum 
potassium concentrations was assessed 
in 392 patients with HF-REF and moder-
ate CKD. Patients were randomized into 1 
of 6 treatment arms, either 1 of 4 doses of 
finerenone (2.5 , 5, or 10 mg once daily or 
5 mg twice daily), placebo, or open-label 
spironolactone (25 or 50 mg/day).4 

The safety and tolerability of finere-
none was confirmed in the first part of 
the study. Treatment-emergent adverse 
events (TEAEs) were mostly mild and 
determined to be unrelated to the study 
drug. Two patients out of 65 (3.1%) had 
serious TEAEs, and there was 1 report of 
hyperkalemia. Safety and tolerability re-
sults were similar for the second part of 
the study. Generally, TEAEs were mild and 
infrequent (5.9%). Interestingly, the high-

est proportion of serious TEAEs that were 
considered to be drug related (7.9%) and 
the highest proportion of TEAEs leading 
to study discontinuation (17.5%) occurred 
in the spironolactone treatment arm. 
Furthermore, the incidences of adverse 
events (AEs) and serious AEs were high-
er in the spironolactone treatment arm 
than in the 5-mg once-daily or the 10-mg 
once-daily finerenone treatment arms. In 
addition, when the 4 finerenone groups 
were pooled, the incidence of hyperka-
lemia was less among patients receiving 
finerenone than those receiving spirono-
lactone.4

Serum potassium concentrations 
increased significantly in the 10-mg 
once-daily and 5-mg twice-daily finere-
none treatment groups compared with 
placebo (P = .0243 and P = .0003, respec-
tively), but the 2.5- and 5-mg once-daily 
doses were not significantly different 
from placebo. Mean serum potassium 
concentration increases in all 4 finere-
none treatment arms were significant-
ly less than that in the spironolactone 
arm. In addition, estimated glomerular 
filtration rate decreased in all 4 finere-
none treatment groups, although the 
decreases were not as great as that 
observed in the spironolactone group. 
Finerenone also decreased levels of 
B-type natriuretic peptide, the amino-
terminal of the prohormone brain na-
triuretic peptide, and albuminuria, to a 
similar or greater degree than spirono-
lactone. Changes in systolic blood pres-
sure in the 4 finerenone groups were 

Promising Candidates in the Product Pipeline for 
Heart Failure
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similar to that observed in the placebo 
group.4

Bayer initiated a phase 2b study to 
compare finerenone with eplerenone 
in patients with worsening chronic 
heart failure and either type 2 diabetes 
mellitus with or without CKD or kid-
ney disease alone. The purpose of this 
multicenter, randomized, double-blind, 
double-dummy trial is to assess the 
safety and efficacy of different oral dos-
es of finerenone.11 Bayer plans to have 
finerenone in phase 3 trials by 2015.5

Implications for Clinical Practice
Effective treatment options for chronic 
heart failure are currently lacking, but 
LCZ696 and finerenone are 2 potential 
new options. As a first-in-class ARNI, 
LCZ696 has demonstrated clinical ef-
ficacy and tolerability. The MRA finere-
none represents a different approach. 
Because finerenone has high selectiv-
ity and affinity, it has the potential to 
reduce the risk of hyperkalemia and 

renal dysfunction compared with cur-
rently approved MRAs. EBC
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The annual meeting of the Ameri-
can College of Chest Physicians 
features essential updates on pa-

tient care strategies to help optimize 
clinical decision making. World-re-
nowned speakers deliver presentations 
on current pulmonary, critical care, and 
sleep medicine topics. This article pres-
ents highlights from the CHEST 2015 
meeting held on October 25-30, 2014, in 
Austin, Texas.

Antiplatelet Therapy in Acute 
Coronary Syndrome: A Review of 
Recent Literature
Steven M. Hollenberg, MD, FCCP, of Coo-
per Hospital in Camden, New Jersey, 
discussed the most recent literature in 
antiplatelet therapy for acute coronary 
syndrome (ACS).

Several clinical dilemmas pervade the 
selection of proper pharmacologic ther-
apy for patients with ACS. According to 
Dr Hollenberg, important, fundamental 
questions include:

• Which agent(s) should I use?
• Does platelet reactivity testing help 

in the selection of an antiplatelet 
agent?

• How long do I need to continue dual 
antiplatelet therapy (DAPT) in my 
patients?

• What happens if my patient stops 
DAPT?

• What should I do if my patient also 
has atrial fibrillation (AF)?

Literature published in the past year 
(2013 to 2014), and some earlier support-
ing literature, provide insight that may 
help answer these important clinical 
questions.

Which Agent(s) Should I Use?
The 2004 American College of Cardiol-
ogy/American Heart Association (ACC/
AHA) guidelines for the management of 
patients with ST-elevation myocardial 
infarction (MI) recommend the use of 
a loading dose of a P2Y12 inhibitor prior 
to stenting and maintenance therapy 
with low-dose aspirin plus a daily P2Y12 
inhibitor dose. Three antiplatelet P2Y12 
inhibitors are available in the United 
States, including clopidogrel (Plavix), ti-
cagrelor (Effient), and prasugrel (Brillin-
ta). By analyzing the data behind the 
approval of each agent, it may help phy-
sicians choose an appropriate one based 

on the best available evidence.1 
The first P2Y12 antagonist approved 

in the United States, clopidogrel, has 
proved effective in reducing the risk 
of death in patients who had a cardiac 
event. COMMIT (ClOpidogrel and Meto-
prolol in Myocardial Infarction Trial) 
demonstrated the efficacy of clopidogrel 
for this indication. In this randomized 
controlled trial, patients with non–ST-
segment elevation ACS received clopi-
dogrel/aspirin therapy. Investigators 
assessed outcomes in a total of 45,852 
patients who presented to any of 1250 
hospitals after experiencing a suspected 
acute MI.2 

Patients were treated with either 
clopidogrel 75 mg daily with 162 mg of 
aspirin daily (n = 22,961) or placebo plus 
an identical daily dosage of aspirin (n = 
22,891). Investigators measured 2 pri-
mary outcomes, including the compos-
ite rate of death, reinfarction, or stroke, 
and all-cause mortality during the treat-
ment period.2 

Clopidogrel and aspirin for up to 4 
weeks after the ACS event, and for a me-
dian of 15 days while hospitalized, re-
duced the risk of the primary outcome 
of death, reinfarction, or stroke by 9% 

(95% CI, 3%-15%), or 9 fewer deaths, re-
infarctions, or strokes per every 1000 pa-
tients receiving clopidogrel. Important-
ly, the risk of death was also reduced by 
approximately 7% (P = .03 vs placebo).2 
Serious bleeding, including intracere-
bral bleeding and bleeding resulting in 
death or transfusion, did not occur at a 
significantly higher rate in patients re-
ceiving clopidogrel/aspirin versus pla-
cebo/aspirin (0.58% vs 0.55%; P = .59).2

The efficacy of clopidogrel was also 
demonstrated in an earlier trial called 
CURE (Clopidogrel in Unstable Angina 
to Prevent Recurrent Events). Yusuf et 
al assessed the efficacy of clopidogrel/
aspirin combination therapy in patients 
with non–ST-segment elevation ACS 
who experienced ACS symptoms and 
a suspected MI within 24 hours of en-
tering the hospital.3 In this trial, 12,562 
patients received either clopidogrel (as 
a 300-mg loading dose and a mainte-
nance dose of 75 mg daily) in addition 
to aspirin (n = 6259) or placebo within 
aspirin (n = 6303). Over the course of the 
1-year study, investigators assessed the 
primary outcome of the composite rate 
of cardiovascular death, nonfatal MI, or 
stroke.3 
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Clopidogrel use significantly reduced 
the rate of this primary end point by 
approximately 20% (9.3% vs 11.4%; P 
<.001). Major bleeds occurred at a rate 
1 absolute percentage point higher, but 
significantly higher, than in patients re-
ceiving placebo (3.7% vs 2.7%; P = .001). 
Rates of life-threatening bleeding were 
no different with or without clopido-
grel, however (2.2% vs 1.8%; P = .13). In 
addition, stroke rates were equivalent 
between groups (0.1% in both groups).3 
According to Dr Hollenberg, another im-
portant finding from the CURE trial was 
that a clopidogrel washout period of 5 to 
7 days reduced the risk of major bleed-
ing in patients undergoing bypass pro-
cedures.3

An alternative P2Y12 receptor antago-
nist, prasugrel, was compared directly 
with clopidogrel in the TRITON-TIMI 38 
(Trial to Assess Improvement in Thera-
peutic Outcomes by Optimizing Platelet 
Inhibition With Prasugrel-Thrombolysis 
In Myocardial Infarction 38) trial; results 
from the study were published in 2007 
by Wiviott et al in the New England Jour-
nal of Medicine.4 Investigators random-
ized 13,608 patients with moderate-risk 
to high-risk ACS to receive a loading 
dose of 60 mg of prasugrel or 300 mg of 
clopidogrel prior to a percutaneous cor-
onary intervention (PCI). Patients then 
received either 10 mg of prasugrel daily 
or 75 mg of clopidogrel daily for up to 
450 days.4 

Investigators compared treatments 
in terms of the rate of a composite of 
cardiovascular death, nonfatal MI, and 
nonfatal stroke. They also assessed the 
risk of bleeding associated with each 
treatment. Patients given prasugrel 
were 19% less likely to experience the 
primary end point versus those given 
clopidogrel (9.9% vs 12.1%; P <.001). Pra-
sugrel was also associated with lower 
rates of MI, urgent target-vessel revas-
cularization, and stent thrombosis (P 
<.001, all comparisons). However, impor-
tantly, use of prasugrel did not signifi-
cantly reduce the risk of overall mortal-
ity compared with clopidogrel (3.0% vs 
3.2%, respectively; P = .64). According to 
Dr Hollenberg, based on these data, “It 
is reasonable to choose prasugrel over 
clopidogrel in patients with non–ST-seg-
ment elevation ACS undergoing PCI.”4

Despite the apparent advantages with 
prasugrel, a significantly greater risk of 
major bleeding (2.4% vs 1.8%; P = .03), 
life-threatening bleeding (1.4% vs 0.9%; 
P = .01), and fatal bleeding (0.4% vs 0.1%; 
P = .002) were observed with prasugrel 
compared with clopidogrel. In addi-
tion, some subgroups of patients ben-
efited from treatment with prasugrel 
more than others. Dr Hollenberg noted, 
“Patients less than 75 years of age ben-

efit more than patients 75 years of age 
or older, [and] patients weighing more 
than 60 kg seemed to benefit more than 
patients weighing less than 60 kg.”4 

In a subgroup analysis, patients less 
than 75 years old and patients weigh-
ing more than 60 kg seemed to benefit 
more with prasugrel than clopidogrel. 
However, in patients with a prior stroke 
or transient ischemic attack (TIA), pra-
sugrel was associated with a numeri-
cally higher risk of the primary outcome 
(19.1% with prasugrel vs 14.4% with 
clopidogrel; P = .15). As a result, clopido-
grel may be a safer option than prasug-
rel for patients with a history of stroke 
or TIA. Dr Hollenberg cautioned, “Think 
twice about prasugrel—patients taking 
prasugrel are more likely to bleed if they 
have had a stroke.”4

Despite this warning, the pharmaco-
kinetic and pharmacodynamic effects 
of prasugrel are more predictable than 
those of clopidogrel. Unlike clopidogrel, 
which requires several metabolic steps 
to convert into an active form, 85% of 
each prasugrel dose is reliably convert-
ed to an active metabolite. Prasugrel 
was not the last word in P2Y12 blockers, 
however. Another agent, ticagrelor, has 
proven effectiveness in ACS versus clop-
idogrel and carries a potentially lower 
risk of bleeding. 

Results from a study comparing clopi-
dogrel and ticagrelor were published 
in the New England Journal of Medicine 
by Wallentin et al in 2009. In the study, 
which is known as the Study of Plate-
let Inhibition and Patient Outcomes 
(PLATO), investigators treated 18,624 
patients with ACS with ticagrelor at a 
180-mg loading dose followed by 90 mg 
twice daily of clopidogrel taken as a 300- 
to 600-mg loading dose followed by 75 
mg daily.5 All patients in the study had 
been admitted to a hospital with symp-
toms of ACS, and patients were allowed 
to participate whether or not they had 
signs of ST-segment elevation. Patients 
received treatment for 12 months, and 

investigators measured a primary end 
point of cardiovascular death, MI, or 
stroke.5 

Patients given ticagrelor were 16% 
less likely to experience the primary 
outcome than those given clopidogrel 
(9.8% vs 11.7%; P <.001). This reduction 
in the composite end point was driven 
by a reduction in the risk of death from 
MI (5.8% vs 6.9%: P = .005) and cardio-
vascular death (4.0% vs 5.1%; P = .001).5 
Importantly, ticagrelor significantly re-
duced the rate of all-cause death versus 
clopidogrel (4.5% vs 5.9%; P <.001). In ad-
dition, rates of major bleeding were sim-
ilar (11.6% vs 11.2%; P = .43), although, 
excluding cases of major bleeding as-
sociated with coronary artery bypass 
grafting (CABG), there was a slightly 
higher rate of major bleeding with ti-
cagrelor (4.5% vs 3.8%; P = .03).5

It is important to be cautious when 
prescribing ticagrelor to patients with 
ACS and a history of stroke or TIA. As in 
the TRITON-TIMI 38 trial, which showed 
an unfavorable trend with prasugrel in 
patients with a history of stroke or TIA, 
the risk of experiencing a second stroke 
was numerically, but not significantly, 
elevated with ticagrelor in the PLATO 
trial (1.5% vs 1.3%; P = .22).5

Does Platelet Reactivity Testing Help in the 
Selection of an Antiplatelet Agent?
In a 2011 meta-analysis by Brar and col-
leagues published in the Journal of the 
American College of Cardiology, investiga-
tors attempted to assess the risk of clini-
cal outcomes in patients undergoing PCI 
using a platelet function assay called 
the VerifyNow P2Y12 assay.6 Investigators 
searched medical databases and library 
databases for literature and identified 
a total of 6 studies conducted in 3059 
patients. Using data from these trials, 
investigators analyzed a composite out-
come of death, MI, or stent thrombosis. 
Secondary analyses reported rates of 
each of these 3 outcomes individually.6 

Rates of the primary end point were 

higher with increasing levels of plate-
let reactivity. Patients with the highest 
quartile of platelet reactivity readings 
were significantly more likely to expe-
rience an event than patients with re-
activity readings in the lowest quartile 
(rate of primary outcome: 5.8% in the 
lowest quartile vs 15.8% in the highest 
quartile; P <.001); (Figure 1). Each 10-unit 
increase in platelet reactivity increased 
the risk of adverse cardiovascular events 
by approximately 4%.6

To answer the question of whether 
platelet function testing could guide the 
correct duration of antiplatelet therapy 
to optimize outcomes and minimize the 
risk of bleeding, Collet et al conducted 
the Assessment by a Double Random-
ization of a Conventional Antiplatelet 
Strategy versus a Monitoring-guided 
Strategy for Drug-Eluting Stent Im-
plantation and of Treatment Interrup-
tion versus Continuation One Year after 
Stenting (ARCTIC) randomized trial.7 In 
the ARCTIC study, patients who received 
a drug-eluting stent were randomized 
to receive either a fixed dose of DAPT 
with a thienopyridine (clopidogrel) and 
aspirin, or combination therapy with 
clopidogrel and aspirin adjusted based 
on platelet-function monitoring. A to-
tal of 2440 patients across 50 centers 
in France participated in the study.7 Re-
sults, which were published in a Novem-
ber 2012 issue of the New England Journal 
of Medicine, indicated that monitoring 
was of no benefit. Rates of the primary 
outcome (a composite of death, MI, 
stent thrombosis, stroke, or urgent re-
vascularization within 1 year after stent 
implantation) were not significantly dif-
ferent in the monitoring group versus 
the standard treatment group (34.6% vs 
31.1%; P = .10). There was even a sugges-
tion from the trend in this study that 
monitoring may be harmful. Rates of 
revascularization and stent thrombosis 
were unaffected by dose adjustment 
based on monitoring. Dr Hollenberg 
concluded, “There is no effect. Monitor-

Figure 1. Risk of Primary End Point as Related to Quartiles of Platelet Reactivity6
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ing may not lead to worse outcomes, but 
is it certainly not associated with better 
outcomes.”

How Long Do I Need to Continue DAPT in 
My Patients?
To answer the question of whether 1 
year of DAPT is sufficient to optimize 
outcomes and minimize the risk of 
bleeding, Collet et al conducted an ex-
tension phase of the ARCTIC study 
known as ARCTIC-Interruption. This 
study involved 1259 eligible patients 
18 years or older across 38 centers in 
France; results were published online 
July 15, 2014, in the Lancet.8

Patients who received coronary stents 
had platelet-function testing to guide 
the correct duration of DAPT with a thi-
enopyridine (ie, clopidogrel, ticagrelor, 
or prasugrel) plus aspirin.8 They were 
randomized to discontinuation of the 
thienopyridine drug after 1 year with 
continuation of aspirin (n = 624) or to 
receive continuous DAPT (n = 635) for 
an additional 6 to 18 months after the 
first year of therapy. In an intent-to-
treat analysis, investigators assessed a 
primary composite end point of death, 
MI, stent thrombosis, stroke, or urgent 
revascularization.8

Patients who continued treatment 
were no more likely to experience the 
primary end point versus patients who 
stopped treatment with DAPT after 1 
year (4% for both groups; P = .58). Sig-
nificantly fewer major bleeds occurred 
with the continuation group (2% vs 1%; 
P = .04), and a trend toward fewer major 
bleeding events with 1 year of therapy 
versus continuous therapy was identi-
fied (<0.5% vs 1%; P = .073).8

What Happens if My Patient Stops DAPT?
In the 2-year PARIS (Patterns of non-
adherence to Anti-platelet Regimens 

in Stented patients) study, Mehran and 
colleagues researched the underlying 
reasons for patient cessation of DAPT 
and the clinical effects of early discon-
tinuation of DAPT in terms of cardio-
vascular risk.9 Of 5018 patients involved 
in the study, all were 18 years or older, 
had undergone a successful stent place-
ment procedure, and were taking DAPT. 
Patients were evaluated at 1, 5, 12, and 
24 months following stenting. Cessa-
tion of DAPT could occur for 1 of several 
reasons: physician-recommended dis-
continuation of treatment, interruption 
of therapy to undergo surgery, or inter-
ruption due to noncompliance or an ad-
verse event such as bleeding.9 

After 2 years of therapy, more than 
half (57.3%) of patients discontinued 
treatment or interrupted treatment. A 
total of 11.5% of patients taking DAPT 
experienced a major adverse cardio-
vascular event. Approximately three-
fourths (74%) of these adverse events 
occurred in patients who were tak-
ing medication. The remaining 26% of 
events occurred in patients who discon-
tinued treatment, either temporarily or 
permanently.9

Patients who discontinued treatment 
were most likely to experience a sec-
ond major cardiovascular event within 
7 days of discontinuing treatment (haz-
ard ratio (HR) 7.04; 95% CI, 3.31-14.95). 
Although the risk remained elevated 
in the initial 7 days, for days 8 through 
30 (HR 2.17; 95% CI, 0.97-4.88), and be-
yond 30 days (HR 1.30; 95% CI, 0.97-1.76), 
the risk of experiencing a cardiovascu-
lar event was not significantly elevated 
(Figure 2).9 

Interruption of therapy due to a medi-
cal decision or for purposes of undergo-
ing surgery was not associated with a 
significantly greater risk of experiencing 
a major cardiovascular adverse event 

(HR: 1.41; P = .10), but disruption of 
therapy due to nonadherence or bleed-
ing did increase the risk of experiencing 
such an event by a significant margin 
(HR: 1.50; P = .0004).9 Importantly, the 
PARIS study was conducted at a time 
when bare metal stents for PCI were the 
standard of care. More recently, drug-
eluting stents, which are thought to re-
duce rates of restenosis, are more com-
monly used. Dr Hollenberg commented, 
“Now we have third-generation stents, 
including the zotarolimus-eluting stent, 
which are probably better than previous 
stents.” These stents may even reduce 
the required duration of antiplatelet 
therapy.

Feres et al analyzed short- and long-
term DAPT after implantation of a new-
er zotarolimus-eluting stent in the OP-
TIMIZE study. This noninferiority trial 
randomized 3120 patients across 33 
centers in Brazil to equally sized groups 
of either 3 or 12 months of DAPT. The 
primary end point, which includes all 
composite events of death, MI, cerebro-
vascular accident, or major bleeding in 
the 12 months after undergoing stent-
ing, was equivalent between groups 
(6.0% with short-term therapy vs 5.8% 
with long-term therapy; P = .84).10,11 
Based on these results, according to Dr 
Hollenberg, “Newer generation stents 
may allow for shorter courses of DAPT.” 
However, he cautions, “A robust recom-
mendation cannot be made until more 
studies suggesting this result are gener-
alized to different stents and treatment 
settings.”

What Should I Do if My Patient Also Has AF?
In patients who have AF and have un-
dergone PCI, 2 antiplatelet drugs (a P2Y12 
receptor antagonist and aspirin) and an 
antithrombotic drug (eg, warfarin or a 
novel oral anticoagulant [NOAC]) are 

used to help prevent restenosis and AF-
related thrombotic events.

The use of triple therapy has been re-
cently evaluated in the WOEST (What is 
the Optimal antiplatElet and anticoagu-
lant therapy in patients with oral antico-
agulation and coronary StenTing) trial.12 
In this study, which was conducted in 
the Netherlands and Belgium, patients 
undergoing PCI received either triple 
therapy (clopidogrel, aspirin, and an 
oral anticoagulant), or double therapy 
(clopidogrel and an oral anticoagulant). 
In this trial, a total of 573 patients were 
randomized in approximately equally 
sized treatment arms to receive double 
therapy (n = 289) or triple therapy (n = 
284). The median patient age in each 
arm was approximately 70 years. 

After 1 year, the rate of bleeding was 
significantly higher in patients receiv-
ing triple therapy versus patients re-
ceiving double therapy (44.4%; vs 19.4%; 
P <.0001). Serious bleeding requiring 
blood transfusion was also significantly 
more common among patients receiv-
ing triple therapy versus patients re-
ceiving double therapy (9.5% vs 3.9%; 
P = .011).12 After 1 year, rates of a pri-
mary composite end point of death, MI, 
stroke, target-vessel revascularization, 
and stent thrombosis were higher with 
triple therapy than with dual therapy 
(17.6% vs 11.1%; P = .025). Importantly, 
however, according to Dr Hollenberg, 
“The difference in the composite end 
point was driven by an increase in non-
cardiac mortality.” He noted that these 
results are paradoxical, stating, “It is not 
clear why stopping aspirin would de-
crease [the rate of] noncardiac deaths.” 
Replication of these results in future tri-
als will provide confirmation that the 
results of the WOEST trial were not due 
to chance.12

The efficacy of NOACs such as rivar-
oxaban, dabigatran, and edoxaban has 
yet to be determined in patients with AF 
who have undergone PCI. Ongoing tri-
als include REDUAL-PCI with dabigatran 
and PIONEER AF-PCI with rivaroxaban. 
Dr Hollenberg noted, “We are waiting for 
the data.” 

Conclusion
Antiplatelet therapy in the setting of PCI 
includes several options, such as clopi-
dogrel, prasugrel, and ticagrelor. In the 
CURE trial, clopidogrel and aspirin were 
found to reduce the rate of the compos-
ite rate of cardiovascular death, nonfa-
tal MI, or stroke versus aspirin alone. 
However, in TRITON-TIMI 38, prasugrel 
was found to further reduce the risk of 
cardiovascular death, nonfatal MI, and 
nonfatal stroke versus clopidogrel at the 
cost of a slightly higher rate of bleed-
ing, including life-threatening bleed-

Figure 2. Risk of Primary End Point as Related to Amount of Time Spent Without Dual 
Antiplatelet Therapy9
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ing. Similarly, in the PLATO trial, ticagre-
lor outperformed clopidogrel in terms 
of rates of cardiovascular death, MI, or 
stroke. Also, in PLATO, rates of major 
bleeding were identical (although non–
CABG-associated major bleeding rates 
were higher with ticagrelor).3-5 

Importantly, a trend toward higher 
rates of mortality was found with prasu-
grel and ticagrelor in patients with a his-
tory of stroke or TIA. As a result, use of 
antiplatelet agents other than clopidogrel 
and aspirin in patients with a history of 
stroke or TIA may be inadvisable.3-5

Although platelet reactivity testing is 
predictive of outcomes in patients un-
dergoing PCI, results of the ARCTIC trial 
indicate that it cannot be used to deter-
mine the appropriate duration of therapy. 
Treatment discontinuation due to non-
adherence appears to increase the risk 
of major cardiovascular adverse events, 
although treatment discontinuation due 
to a medical reason or medical decision 
does not appear to carry any additional 
risk.7

The ARCTIC-Interruption trial and the 
PARIS trial8,9 suggested that 1 year of 

DAPT was optimal in patients with bare 
metal stents, but the OPTIMIZE study in-
dicated noninferiority of 3 months versus 
1 year of DAPT in patients with zotaroli-
mus-eluting stents.10,11

In patients with AF undergoing PCI, the 
WOEST trial indicated that removing as-
pirin from the regimen may yield a lower 
rate of bleeding and a lower rate of ad-
verse cardiovascular outcomes and non-
cardiovascular mortality.12 Further trials 
are necessary to determine the optimal 
regimen for patients with AF undergo-
ing PCI. Results of the PIONEER AF-PCI 
and REDUAL-PCI trials will inform future 
clinical decisions. EBC
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Obesity affects the health of mil-
lions of individuals worldwide and 
takes a substantial toll on health 

systems and societies. Increased con-
sumption of energy-dense foods coupled 
with decreased physical activity has pre-
cipitated a trend of excessive weight gain, 
which in turn leads to the development 
of serious obesity-related comorbidities 
such as hypertension, type 2 diabetes mel-
litus (T2DM), and dyslipidemia. The health 
and monetary costs of obesity represent a 
heavy burden that warrants the imple-
mentation of long-term multidisciplinary 
management strategies. Evidence-based 
guidelines recommend a number of life-
style modifications that may be supple-
mented with pharmacologic and/or surgi-
cal interventions based on an individual’s 
risks and comorbidities. 

Obesity Represents a Growing Problem
Obesity is characterized by abnormal or 
excessive fat accumulation that poses 
a threat to health, and is defined by the 
World Health Organization (WHO) as a 
body mass index (BMI) ≥30 kg/m2.1 Obesity 

is divided into 3 classes: Class I (BMI 30.0-
34.9), Class II (BMI 35.0-39.9), and Class III 
(BMI  ≥40), with each class associated with 
varying levels of risk for obesity-related 
complications. Individuals with a BMI of 
25.0 to 29.9 are considered overweight.2 

Although it is a preventable disease, 
the worldwide prevalence of obesity has 
nearly doubled since 1980.1,3 In 2008, an 
estimated 205 million men and 297 mil-
lion women over the age of 20 years were 
obese, amounting to more than half a bil-
lion adults worldwide.3 According to data 
from the 2009 to 2010 National Health and 
Nutrition Examination Survey (NHANES), 
the prevalence of BMI-defined obesity in 
adults in the United States exceeds 30%.4 
By 2030, an estimated 51% of the United 
States population will be obese.5 As the 
prevalence of obesity rises, so does mor-
tality. Nearly 3.4 million adults die each 
year as a result of being overweight or 
obese.1 

The fundamental cause of obesity and 
overweight is an energy imbalance be-
tween calories consumed and calories 
expended. The obesity epidemic is due 

in part to the global increase in intake 
of energy-dense foods and decrease in 
physical activity.1 Thus, effective manage-
ment strategies for obesity must tackle 
these underlying issues as well as address 
obesity-related comorbidities. This article 
discusses some of the numerous comor-
bidities associated with obesity, direct and 
indirect costs associated with obesity and 
its comorbidities, and guidelines for the 
management of obesity. In addition, the 
efficacy and safety of the 3 newest thera-
peutic agents indicated for chronic weight 
management will be discussed.

Comorbidities Associated With Obesity
Obesity is associated with the develop-
ment of hypertension, dyslipidemia, and 
T2DM, among other conditions. A 10-year 
analysis of the risks associated with ex-
cess weight found that the risks of devel-
oping diabetes, hypertension, and heart 
disease increased with severity of over-
weight/obesity in both women and men.6 

Obesity has numerous consequences 
on the cardiovascular (CV) system. An in-
dividual with obesity will typically have 

increased total blood volume, increased 
stroke volume, increased arterial pressure, 
and increased left ventricular wall stress.7 
Studies have demonstrated a strong asso-
ciation between body weight/obesity and 
blood pressure/hypertension.8,9 For exam-
ple, the results of the Framingham Heart 
Study revealed that the prevalence of hy-
pertension increased as BMI increased.10 
Obesity and hypertension are strongly 
correlated, and hypertension may lead to 
coronary heart disease (CHD) and CV dis-
ease (CVD).7 In terms of risk assessment, 
waist circumference has been shown to 
be important in assessing obesity-related 
risk of hypertension,9 and one study con-
cluded that waist circumference may be a 
better predictor of obesity-related risk of 
hypertension than BMI.11 Further, waist 
circumference may be a valuable means 
of quantifying the risk of hypertension in 
clearly obese individuals, as it is inexpen-
sive, easy to measure, and faster to deter-
mine than BMI.9 

Numerous studies have shown that adi-
pose tissue is a key producer and regula-
tor of endocrine and paracrine hormones 
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that affect metabolic processes.12 As such, 
impaired glucose tolerance or T2DM fre-
quently occur in obese individuals; the 
underlying mechanism is thought to be 
insulin resistance.9 A large cohort study 
found that excess body fat is the single 
most important determinant of T2DM.13 
The Framingham Heart Study revealed 
that increasing BMI is correlated with in-
creasing prevalence of T2DM,10 and a pro-
spective examination of the study data re-
vealed that the incidence of new diabetes 
mellitus was increased in obese individu-
als of both sexes. Approximately 21% of 
diabetes in men was attributable to over-
weight and obesity. However, this was the 
case in only 3% of women, possibly due to 
hormonal factors coupled with the limita-
tions of BMI in the accurate characteriza-
tion of corpulence.14 Diabetes and obesity 
are so intertwined that evidence-based 
guidelines from the American Association 
of Clinical Endocrinologists (AACE) for the 
management of diabetes devote entire 
sections and algorithms to diabetes in the 
context of obesity, and many of the rec-
ommendations (ie, lifestyle modifications) 
for the management of diabetes overlap 
with recommendations for the manage-
ment of obesity.15,16

Dyslipidemia, manifested by reduced 
high-density lipoprotein (HDL) choleste- 
rol, elevated low-density lipoprotein (LDL) 
cholesterol, and elevated triglycerides, is 
also a comorbid condition associated with 
obesity.9,17 As in diabetes, the underlying 
mechanism is considered to be insulin 

resistance.9 Lipid imbalances have well-
known consequences for the CV system. 
HDL normally has a protective role on 
the vascular wall; low levels of HDL are 
associated with increased risk of CVD.12 
In the viscerally obese (those with intra-
abdominal fat accumulation), HDL levels 
are decreased, and the formation of HDL 
particles is impaired (they may become 
smaller and more dense), which can af-
fect their protective properties as well as 
their catabolism.9,12 Further, dysfunctional 
HDL molecules may have pro-inflamma-
tory properties, have impaired ability to 
prevent the oxidation of LDL, or impair 
plasma clearance of very low density lipo-
protein (VLDL), all of which can contribute 
to the development of atherosclerosis.12

The list of obesity-related CV condi-
tions also includes HF and atrial fibrilla-
tion (AF). The Framingham Heart Study 
revealed that the risk of HF increases with 
increasing severity of obesity, with a 43% 
greater risk of HF per category increase in 
BMI. Obese women had double the risk 
of HF compared with non-obese women, 
and obese men had a 90% increase in 
the risk of HF compared with non-obese 
men.10 Moreover, a meta-analysis found 
that obese individuals have a 49% in-
creased risk of developing AF compared 
with non-obese individuals. The relation-
ship between obesity and risk of develop-
ing AF was similar in women and men.18

Costs Associated With Obesity
Taken together, the array of comorbidi-
ties associated with obesity can be seri-
ous and costly to individuals, society, and 
healthcare systems. Obesity imposes a 
significant individual and societal bur-
den, as indicated by greater healthcare 
utilization, higher direct medical costs, 
and higher indirect costs for obese indi-
viduals compared with non-obese indi-
viduals.19 In 2008, estimated annual total 
expenditures in the United States attrib-
uted to obesity-related illness (derived 
from Medical Expenditure Panel Surveys 
[MEPS] data) were approximately $209.7 
billion, equivalent to 20.6% of health ex-
penditures.20 In 2006, medical expendi-
tures in obese patients were 41.5% higher 
than expenditures in non-obese patients, 
amounting to an annual per capita differ-
ence of approximately $1429. When bro-
ken down by type of insurer, the annual 
costs associated with obesity were 58.1% 
higher ($1140) for those who were private-
ly insured, 36.4% higher ($1723) for Medi-
care patients, and 46.7% higher ($1021) for 
Medicaid patients.17,21 

Further, healthcare costs increase with 
each unit increase in BMI, and medi-
cal costs related to heart disease and 
diabetes also increase per BMI unit. As 
determined by analyses of medical and 
aggregate pharmaceutical claims data 

collected over 2 years, the annual medi-
cal costs increased 4% and pharmaceuti-
cal costs increased 7% per BMI unit within 
the BMI range of 25 to 45 (adjusted for age 
and gender). The medical costs of the total 
population related to diabetes and heart 
disease increased by $6.2 and $20.3 per 
BMI unit over the 2 years (adjusted to 2004 
dollars); however it should be noted that 
these amounts may vary significantly de-
pending on insurance and industry type.22 

The costs associated with obesity in-
clude both direct and indirect costs. Direct 
costs incurred by obese patients include 
fees for medical services such as hospital 
inpatient and outpatient visits, physician 
services, drug costs, rehabilitation, and 
costs of treating comorbid conditions. 
Indirect costs are primarily attributed to 
lost productivity, and encompass both 
short- and long-term disability, work ab-
sence (absenteeism), presenteeism, early 
retirement, and premature death.23 Indi-
rect costs tend to be greater than direct 
costs, but both represent a burden. Using 
self-reported health risk assessments, 
claims, and employee productivity data, 
one analysis evaluated the direct and in-
direct costs due to paid time off incurred 
by workers over a range of BMI categories. 
Direct medical costs associated with over-
weight (BMI 25.0-29.9), obesity (BMI 30.0-
34.9), and severe obesity (BMI ≥35) were 
calculated to be $147, $712, and $1977, re-
spectively, during the study period (2003-
2005). Indirect medical costs (due to paid 
absence) in the same groups were $1404, 
$1511, and $1414, respectively.19 A recent 
systematic review found that indirect 
costs were higher in 3 different studies 
that presented separate estimates for di-
rect and indirect costs. Considering that 
these studies were conducted separately 
using 3 different methods (1 study used 
a top-down method based on estimation 
of population attributable fractions [PAF 
method], and 2 studies used bottom-up 
methods based on analyses of either 
cross-sectional or longitudinal data), there 
is strong evidence of the burden of indi-
rect costs, which contribute to the overall 
costs associated with obesity.23 

As noted, obese individuals use addi-
tional medical services and incur higher 
direct and indirect costs compared with 
non-obese individuals. The potential sav-
ings in medical expenditures from al-
tering the projected path of increase in 
obesity prevalence could be large. For ex-
ample, a 1% decrease from the predicted 
trend based on the preferred-model spec-
ification would lead to 2.6 million fewer 
obese adults in 2020 and 2.9 million fewer 
obese adults in 2030. Not only would this 
drastically improve public health, in terms 
of cost it could potentially reduce obesity-
related annual medical expenditures by 
an estimated $4.0 (± $0.5) billion in 2020 

and by $4.7 (± $0.5) billion in 2030.5

 
Management of Obesity
Obesity is a long-term condition that re-
quires chronic management.24 The back-
bone of an evidence-based approach to 
the treatment of obesity involves lifestyle 
modifications (diet and nutrition, physical 
activity, behavior therapy) that aim to re-
duce weight and BMI as well as address 
the complications of obesity. Pharma-
cologic therapy and surgical options (eg, 
bariatric surgery) should be incorporated 
for appropriate candidates.2,16,24,25 The 2013 
American Heart Association/American 
College of Cardiology/The Obesity Soci-
ety) guidelines for the management of 
overweight and obesity in adults provide 
recommendations for obesity manage-
ment based on CVD risk and presence 
of obesity-associated comorbidities.2 
The 2013 AACE comprehensive diabetes 
management algorithm emphasizes a 
complications-centric model for care of 
overweight/obese patients and provides a 
series of algorithms for obesity manage-
ment based on individual patient charac-
teristics (eg, prediabetes algorithm, gly-
cemic control algorithm, CVD risk factor 
modifications algorithm).15 

An initial encounter between an obese 
patient and primary care physician 
should include measurements of height, 
weight, and waist circumference, fol-
lowed by a BMI calculation. A diagnosis of 
obesity should be followed by an assess-
ment of CVD risk and obesity-related co-
morbidities.2 Clinicians may also want to 
evaluate patients for insulin resistance/
cardiometabolic disease and mechanical 
consequences of excess body weight. 

Weight loss treatment is indicated for 
obese individuals, and for those who are 
overweight and have diabetes or are at 
risk of developing insulin resistance.2 The 
AACE Comprehensive Diabetes Management 
Algorithm 2013 Consensus Statement states 
that weight loss should be considered in 
all overweight and obese patients with 
prediabetes or T2DM, given the known 
ability of weight loss to lower glycemia, 
improve the lipid profile, and reduce blood 
pressure.16 Because losing weight is chal-
lenging for many individuals, clinicians 
and patients should discuss weight loss 
goals, overall health goals, and compre-
hensive lifestyle modification strategies 
to help patients achieve these goals.2 
Generally, the weight loss goal for over-
weight or obese patients is 5% to 10% of 
current body weight over a period of 6 to 
12 months.26

The initial approach to weight loss 
should involve both short- and long-term 
adjustments in caloric balance.24 Patients 
should be counseled to engage in regular 
physical activity (150 minutes or more per 
week is recommended); avoid a sedentary 
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lifestyle; get adequate amounts of sleep (6 
or more hours every night is recommend-
ed); and budget time for recreation, stress 
reduction, and happiness.26 

In addition to healthy amounts of phys-
ical activity, guidelines emphasize the 
importance of healthy eating throughout 
the management process. The AACE/ACE 
(American Association of Endocrinolo-
gists/American College of Endocrinology) 
Clinical Practice Guidelines for Healthy Eating 
for the Prevention and Treatment of Metabolic 
and Endocrine Diseases in Adults provide ev-
idence-based clinical practice guidelines 
for healthy eating in the management and 
prevention of metabolic and endocrine 
disorders such as obesity. Adjustments in 
caloric balance typically involve a healthy, 
low-calorie meal plan with a deficit of 500 
to 1000 kcal/day. The AACE/ACE guidelines 
recommend a low-calorie meal plan as 
an integral part of any program, and sug-
gests a weight loss rate of 1 to 2 pounds 
per week (which may include lean muscle 
mass as well as fat mass). For obese pa-
tients with significant comorbidities, the 
guidelines recommend a very low calorie 
meal plan (either ≤800 kcal/day or ~6 to 10 
kcal/kg), which can produce weight losses 
up to 1.5 to 2.5 kg per week and up to 20 
kg in 12 to 16 weeks. In addition to calorie 
adjustments, nutrient intake should be 
managed to enable weight loss that does 
not compromise overall health. A multi-
disciplinary team (eg, nutritionist, regis-
tered dietician, primary care physician) 
should be involved in the management of 
overweight and obesity.26

The guidelines further provide specific 
nutritional strategies based on the pres-
ence of obesity-related comorbidities. 
For example, nutritional recommenda-
tions for dyslipidemia include the Medi-
terranean meal plan (or a meal plan that 
provides 30% to 35% of calories from total 
fat with an emphasis on mono- and poly-
unsaturated fatty acids [PUFAs]), while 
obese patients with hypertension should 
be counseled to reduce sodium intake and 
increase potassium intake by adhering to 
the Dietary Approaches to Stop Hyper-
tension (DASH) meal plan, which is high 
in fruits, vegetables, whole grains, and 
reduced-fat dairy.26

While a substantial proportion of pa-
tients tend to lose sufficient weight to 
improve health with comprehensive life-
style interventions alone, these strategies 
may be insufficient in some patients. In 
these patients, pharmacotherapy can be 
considered as an adjunct to lifestyle inter-
vention. The rationale for use of medica-
tions in obesity is to help patients more 
consistently adhere to a lower-calorie diet 
in order to achieve weight loss when com-
bined with increased physical activity.2

For adults with extreme obesity (BMI 
≥40) or with a BMI ≥35 with obesity- 

related comorbid conditions who have not 
responded to lifestyle interventions (with 
or without pharmacotherapy) with suffi-
cient weight loss to achieve health goals, 
bariatric surgery may be appropriate.2 The 
patients who may benefit the most from 
medical and surgical intervention have 
obesity-related comorbidities that can be 
classified into 2 general categories: insu-
lin resistance/cardiometabolic disease, 
and biomechanical complications.16 The 
decision to proceed to bariatric surgery 
may be affected by numerous factors, 
including patient motivation, treatment 
adherence, age, severity of obesity/BMI, 
obesity-related comorbid conditions, op-
erative risk, risk of short- and long-term 
complications, behavioral and psychoso-
cial factors, and patient tolerance for risk; 
provider factors related to the surgeon(s) 
and facility may also play a role.2 Surgical 
therapy generally produces greater weight 
loss than most available medications, but 
medical rather than cosmetic outcomes 
should be emphasized, and safety and 
cost must be considered.16

While initial weight loss may call for 
a myriad of interventions, weight loss 
maintenance poses another challenge. 
Clinicians must acknowledge that main-
tenance of weight loss is a lifelong chal-
lenge, provide patients with support and 
encouragement, be prepared to assist 
them with addressing small weight gains 
before the gains become larger, and re-
institute weight management efforts as 
early as possible in the course of regain. 
Flexibility and willingness to try differ-
ent approaches are recommended, and 
patients should be advised that participa-
tion in a long-term comprehensive weight 
loss maintenance program may help with 
maintaining their weight over time. Re-
search has shown that continuing weight 
loss maintenance interventions produce 
better long-term results than limited-
term intervention programs. Strategies 
such as self-weighing frequently (at least 
weekly), consuming a low-calorie diet, 
and engaging in regular physical activ-
ity are also associated with better weight 
maintenance over time.2

Evidence-based guidelines for obesity 
management provide detailed recom-
mendations that aim to reduce weight 
and BMI while also addressing appro-
priate management of comorbidities. A 
comprehensive approach to weight loss 
incorporates lifestyle modifications with 
or without pharmacologic therapy and/or 
surgery. Further, management strategies 
need to continue throughout the affected 
individual’s lifetime. 

Pharmacotherapeutic Options for 
Obesity
Many patients with obesity will need 
medication to successfully lose weight. 

As discussed, pharmacotherapy should 
be considered as an adjunct to lifestyle 
interventions.2 The first pharmacother-
apy for weight reduction approved by 
the FDA was phentermine (in 1959), fol-
lowed by diethylpropion (1960), benz-
phetamine (1960), and phendimetrazine 
(1976). In 1999, Xenical (orlistat) was ap-
proved for weight reduction and weight 
maintenance.24 As the obesity epidemic 
continued to expand, so did the need for 
newer agents with demonstrated effi-
cacy and safety for weight management. 
This led to the approvals in 2012 of 2 new 
agents, Qsymia27 and Belviq,28 followed by 
the approval of Contrave29 in 2014. These 
newest agents are approved for chronic 
weight management in overweight/obese 
patients with associated comorbidities. 

Qsymia (phentermine and topiramate  
extended-release)
Qsymia (phentermine and topiramate ex-
tended-release) is indicated as an adjunct 
to a reduced-calorie diet and increased 
physical activity for chronic weight man-
agement in adults with an initial BMI of 
30 kg/m2 or greater (obese), or 27 kg/m2 or 
greater (overweight) in the presence of at 
least 1 weight-related comorbidity such 
as hypertension, T2DM, or dyslipidemia. 
The effect of Qsymia on weight loss in 
conjunction with reduced caloric intake 
and increased physical activity was stud-
ied in 2 randomized, double-blind, place-
bo-controlled studies. One of the studies 
was conducted in obese patients, and the 
other study was conducted in overweight 
or obese patients with 2 or more signifi-
cant comorbidities.27 

In the EQUIP study, obese patients with-
out diabetes were randomized to receive 1 
year of treatment with placebo (n = 514), 
Qsymia 3.75 mg/23 mg (n = 241), or Qsymia 
15 mg/92 mg (n = 512) in a 2:1:2 ratio. Dur-
ing the study, a well-balanced reduced-
calorie diet to result in an approximate 
500 kcal/day decrease in caloric intake 
was recommended to all patients, and 
patients were offered nutritional and life-
style modification counseling. The prima-
ry efficacy measure was percent weight 
loss at the end of the study. Patients in 
the Qsymia 15-mg/92-mg group lost sig-
nificantly more weight than patients in 
the Qsymia 3.75-mg/23-mg group, who in 
turn lost significantly more weight than 
patients receiving placebo (P <.0001 for 
all comparisons). The Qsymia 15-mg/92-
mg group also demonstrated greater 
improvements relative to placebo in the 
following secondary efficacy measures: 
waist circumference, blood pressure, glu-
cose, triglycerides, total cholesterol/HDL 
ratio, total cholesterol, LDL cholesterol, 
and HDL cholesterol.27,30

In the CONQUER study, overweight and 
obese patients were randomized to re-

ceive 1 year of treatment with placebo (n 
= 994), Qsymia 7.5 mg/46 mg (n = 498), or 
Qsymia 15 mg/92 mg (n = 995) in a 2:1:2 
ratio. As in EQUIP, study participants were 
recommended a well-balanced, reduced-
calorie diet and offered nutritional and 
lifestyle modification counseling. Ap-
proximately 16% of patients had T2DM 
and 53% had hypertension at the start of 
the study. The predefined primary out-
comes were the mean percentage change 
in body weight and the proportion of pa-
tients achieving at least 5% weight loss. 
Secondary outcomes were weight loss, 
proportion of patients achieving at least 
10% weight loss, and change in waist 
circumference. Both doses of Qsymia 
showed greater efficacy compared with 
placebo for each primary outcome. In the 
intention-to-treat sample, 21% patients in 
the placebo group achieved a weight loss 
of at least 5% compared with 62% in the 
Qsymia 7.5-mg/46-mg group (odds ratio 
[OR] 6.3 [95% CI, 4.9-8.0]; P <.0001) and 70% 
in the Qsymia 15-mg/92-mg group (OR 9.0 
[95% CI, 7.3-011.1]; P <.0001). Moreover, im-
provements were noted in blood pressure, 
waist circumference, lipid concentrations, 
glycemia, and inflammatory biomarkers 
in the patients receiving Qsymia.27,31

Based on an analysis of safety data 
from the 2 trials, adverse events (AEs) that 
occurred at a rate of 5% or greater and at 
a rate at least 1.5 times placebo were par-
aesthesia, dizziness, dysgeusia, insomnia, 
constipation, and dry mouth. Other, less 
frequent AEs included depression, irri-
tability, alopecia, anxiety, disturbance in 
attention, and hypoesthesia.27,30,31 Treat-
ment discontinuation due to AEs occurred 
in 11.6% of patients treated with Qsymia 
3.75 mg/23 mg, 11.6% of patients treated 
with Qsymia 7.5 mg/46 mg, 17.4% of pa-
tients treated with Qsymia 15 mg/92 mg, 
and 8.4% of patients treated with placebo. 
AEs that occurred at a rate of 1% or greater 
and led to treatment discontinuation in-
cluded blurred vision, headache, irritabil-
ity, dizziness, paraesthesia, insomnia, de-
pression, and anxiety.27

It should be noted that the effect of 
Qsymia on CV morbidity and mortal-
ity has not been established. In addition, 
the safety and effectiveness of Qsymia in 
combination with other products intend-
ed for weight loss, including prescription 
and over-the-counter drugs and herbal 
preparations, have not been established.27

Belviq (lorcaserin hydrochloride)
Belviq (lorcaserin hydrochloride), which 
received FDA approval in 2012, is indicat-
ed as an adjunct to a reduced-calorie diet 
and increased physical activity for chron-
ic weight management in adult patients 
with an initial BMI of 30 kg/m2 or greater 
(obese), or 27 kg/m2 or greater (overweight) 
in the presence of at least 1 weight-related 
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comorbid condition.28 The safety and effi-
cacy of Belviq for chronic weight manage-
ment in conjunction with reduced caloric 
intake and increased physical activity 
were evaluated in 3 randomized, double-
blind, placebo-controlled trials with du-
rations ranging from 52 to 104 weeks: 
the BLOOM (Behavioral Modification and 
Lorcaserin for Overweight and Obesity 
Management) and BLOSSOM (Behavior-
al Modification and Lorcaserin Second 
Study for Obesity Management) trials in 
adults without diabetes, and the BLOOM-
DM trial in adults with T2DM.28,32-34

The BLOOM trial was a 2-year study that 
enrolled 3182 patients who were over-
weight or obese (by BMI) and had at least 
1 comorbid condition. For year 1, patients 
were randomly assigned 1:1 to receive 
Belviq 10 mg or placebo twice daily. In 
year 2, 1553 patients continued the study, 
with those previously assigned to receive 
placebo continuing on placebo, and pa-
tients receiving Belviq re-randomized 2:1 
to either continue Belviq or switch to pla-
cebo. The primary end points for year 1 
were the proportion of patients with a re-
duction in the baseline body weight of 5% 
or more at the end of year 1, the change in 
weight between baseline and the end of 
year 1, and the proportion of patients with 
a reduction in the baseline body weight of 
10% or more at the end of year 1.28,32 At the 
end of year 1, 47.5% of patients receiving 
Belviq had lost 5% or more of their base-
line body weight, compared with 20.3% of 
patients receiving placebo (P <.001). Belviq 
was also associated with significant de-
creases in waist circumference and BMI 
compared with placebo (P <.001 for both 
comparisons). Fasting glucose, insulin, 
glycated hemoglobin (A1C) levels, and 
insulin resistance (as measured by the 
homeostasis model assessment of insu-
lin resistance [HOMA-IR]) decreased sig-
nificantly more during year 1 in the Belviq 
group than in the placebo group (P ≤.001 
for all comparisons). Among patients in 
the Belviq group who had weight loss of 
5% or more at year 1, the loss was main-
tained in a greater proportion of patients 

who continued to receive Belviq in year 2 
than in those who continued to receive 
placebo (67.9% vs 50.3%, P <.001). The 
mean body weight among patients who 
received Belviq in both years was lower 
than that among patients who received 
placebo in both years, and also lower than 
that among patients who received Belviq 
in year 1 and placebo in year 2. Belviq was 
also associated with improved values for 
biomarkers that may be predictors of fu-
ture CV events, including lipid levels, in-
sulin resistance, levels of inflammatory 
markers, and blood pressure.32

The BLOSSOM trial was a 1-year study 
that enrolled 4008 patients who were 
overweight or obese with at least 1 co-
morbid condition such as hypertension or 
dyslipidemia.28,33 Patients were random-
ized in a 2:1:2 ratio to receive 1 of 3 treat-
ments for 52 weeks: 10 mg Belviq twice 
daily, 10 mg Belviq daily, or placebo.33 
Primary end points included the propor-
tion of patients who achieved at least 5% 
weight loss from baseline, mean weight 
change from baseline, and the propor-
tion of patients who achieved at least 10% 
weight loss from baseline.28,33 Significantly 
more patients receiving Belviq twice daily 
and daily lost at least 5% body weight at 1 
year (47.2% and 40.2%, respectively) than 
in the placebo group (25.0%, P <.0001 for 
both comparisons). Further, Belviq twice 
daily was associated with significantly 
greater weight loss than Belviq once daily 
(P <.01).33 

The BLOOM-DM (Behavioral Modifica-
tion and Lorcaserin for Obesity and Over-
weight Management in Diabetes Mellitus) 
study evaluated the efficacy and safety 
of Belviq for weight loss in 604 adult pa-
tients with a BMI of 27 kg/m2 or greater 
and inadequately controlled T2DM (A1C 
range 7%-10%) being treated with met-
formin and/or sulfonylurea. It also evalu-
ated the impact of Belviq on glycemic 
control.28,34 Patients were randomly as-
signed in a 1:1:1 ratio, stratified by oral 
use of metformin or sulfonylurea, to re-
ceive Belviq 10 mg twice daily, Belviq 10 
mg once daily, or placebo twice daily.34 
The 3 primary end points were the pro-
portion of patients who lost 5% or more 
body weight, mean body weight change, 
and the proportion of patients who lost 
10% or more body weight. In this study, 
Belviq significantly increased the pro-
portion of patients achieving 5% or more 
body weight loss from baseline to week 
52 relative to placebo (P <.001).28,34 Mean 
A1C and fasting plasma glucose both de-
creased significantly more in the Belviq 
groups compared with placebo at all time 
points (P <.001). In addition, Belviq twice 
daily reduced insulin resistance more 
than placebo as indicated by the greater 
reduction in HOMA-IR.34

The most common AEs for nondiabe- 

tic patients in the BLOOM and BLOSSOM 
trials treated with Belviq (>5% and more 
commonly than placebo) were headache, 
dizziness, fatigue, nausea, dry mouth, and 
constipation.28,32,33 In BLOSSOM, a higher 
proportion of patients taking Belviq twice 
daily (82.6%) or Belviq once daily (81.5%) 
experienced AEs than did those in the 
placebo group (75.3%). Serious AEs were 
reported by slightly more patients taking 
Belviq (3.1% Belviq twice daily and 3.4% 
Belviq once daily) than placebo (2.2%).33 
The safety and tolerability profile of Bel-
viq in diabetic patients was comparable to 
that reported for patients without diabe-
tes.34 The most common AEs in BLOOM-
DM were hypoglycemia, headache, back 
pain, cough, and fatigue.28,34

Like Qsymia, the effect of Belviq on CV 
morbidity and mortality, as well as the 
safety and efficacy of co-administration 
of Belviq with other products intended 
for weight loss, including prescription 
drugs (eg, phentermine), over-the-counter 
drugs, and herbal preparations, have not 
been established.28

Contrave (naltrexone HCl and 
bupropion HCl)
Contrave (naltrexone HCl and bupropion 
HCl) was approved by the FDA in Septem-
ber 2014. Contrave, like both Qsymia and 
Belviq, is indicated as an adjunct to a re-
duced-calorie diet and increased physical 
activity for chronic weight management 
in adults with an initial BMI of 30 kg/m2 

or greater (obese), or 27 kg/m2 or greater 
(overweight) in the presence of at least 
1 weight-related comorbid condition (eg, 
hypertension, T2DM, or dyslipidemia).29

Four 56-week multicenter, double-
blind, placebo-controlled obesity trials 
(Contrave Obesity Research [COR] -I, -II, 
-BMOD, and -Diabetes) evaluated the ef-
fect of Contrave on weight loss in conjunc-
tion with lifestyle modification (reduced 
caloric intake and increased physical 
activity) in 4536 patients randomized to 
receive Contrave or placebo. The COR-I, 
COR-II, and COR-BMOD trials enrolled pa-
tients who were overweight (BMI 27-29.9 
kg/m2) or obese (BMI ≥30 kg/m2) and had 
at least 1 comorbidity (hypertension or 
dyslipidemia). The COR-Diabetes trial en-
rolled patients with a BMI greater than 27 
kg/m2 with T2DM with or without hyper-
tension and/or dyslipidemia. Treatment 
was initiated with a 3-week dose-esca-
lation period followed by approximately 
1 year of continued therapy. COR-I and 
COR-II included a program consisting of 
a reduced-calorie diet resulting in an ap-
proximate 500 kcal/day decrease in ca-
loric intake, behavioral counseling, and 
increased physical activity. COR-BMOD 
included an intensive behavioral modifi-
cation program consisting of group coun-
seling sessions over 56 weeks as well as 

a prescribed diet and exercise regimen. 
COR-Diabetes evaluated patients with 
T2DM not achieving glycemic goal (A1C 
<7%) either with diet and exercise alone 
or with oral antidiabetic agents. Of the 
overall population from these 4 trials, 24% 
had hypertension, 54% had dyslipidemia, 
and 10% had T2DM. Patient demographics 
were similar across all 4 trials. The prima-
ry end points were percent change from 
baseline body weight and the proportion 
of patients achieving at least a 5% reduc-
tion in body weight.29 

Across all 4 obesity trials, improve-
ments in CV and metabolic parameters 
(triglyceride levels, HDL and LDL choles-
terol, waist circumference, heart rate, 
A1C, and fasting glucose) were reported 
in patients treated with Contrave com-
pared to placebo. Further, the percentages 
of patients who achieved at least 5% or at 
least 10% body weight loss from baseline 
were greater among those treated with 
Contrave compared with placebo in all 4 
trials.29

The safety of Contrave was evaluated in 
5 double-blind placebo-controlled trials in 
4754 overweight or obese patients (3239 
patients treated with Contrave and 1515 
patients treated with placebo) who re-
ceived treatment for up to 56 weeks. The 
most frequent adverse reactions leading 
to discontinuation were nausea (6.3%), 
headache (1.7%), and vomiting (1.1%). 
Adverse reactions reported by obese or 
overweight patients with an incidence of 
at least 2% among patients treated with 
Contrave (32 mg/360 mg; n = 2545) and 
more common than placebo (n = 1515) 
were nausea (32.5%), constipation (19.2%), 
headache (17.6%), and vomiting (10.7%), 
followed by dizziness, insomnia, and dry 
mouth.29 

As with the other 2 agents, the effect 
of Contrave on CV morbidity and mortal-
ity as well as the safety and effectiveness 
of Contrave in combination with other 
products intended for weight loss, includ-
ing prescription drugs, over-the-counter 
drugs, and herbal preparations, have not 
been established.29

Summary
Obesity is an important global health con-
cern due to its increasing prevalence and 
associated comorbidities. It has serious 
consequences on the CV system, resulting 
in hypertension as well as increased risk 
of HF, CHD, and other diseases. Further, 
obesity often leads to insulin resistance 
and the development of T2DM and dyslip-
idemia. The numerous associated comor-
bidities make the estimation of obesity-
related costs challenging; however, many 
studies indicate that the individual and 
societal burdens are substantial. 

The main goal for obese patients is 
weight loss and maintenance of a healthy 

The main goal for 
obese patients is 
weight loss over 

the long term, 
which may require 

a combination of 
strategies.
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weight over the long term, which may 
require a combination of strategies. Ev-
idence-based guidelines recommend 
approaching obesity management with 
lifestyle modifications first, including 
changes in diet, nutrition, and physical ac-
tivity. In appropriate patients, adjunctive 
pharmacologic therapy and/or surgery 
may be considered. Further, management 
guidelines and algorithms aim to address 
weight loss in the context of specific com-
plications. Qsymia, Belviq, and Contrave 
are 3 recently approved pharmacologic 
agents indicated for chronic weight man-
agement. All have demonstrated efficacy 
and safety in obese patients with and 
without comorbid conditions. It is hoped 
that the introduction of novel therapies 
will lead to more effective management of 
obesity, reducing the burden on individu-
als and society. EBC
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Antiplatelet Agent for Reduction of 
Thrombotic Cardiovascular Events
Zontivity (vorapaxar) 
On May 8, 2014,1 the FDA announced the 
approval of Zontivity (vorapaxar) tablets. 
Vorapaxar is a protease-activated re-
ceptor-1 (PAR-1) antagonist antiplatelet 
agent. Zontivity is indicated for the reduc-
tion of thrombotic cardiovascular events 
in patients with a history of myocardial 
infarction (MI) or with peripheral arte-
rial disease.2 Zontivity carries a black box 
warning for use in patients with a history 
of stroke, transient ischemic attack (TIA), 
intracranial hemorrhage, or active patho-
logical bleeding, and use of Zontivity is 
contraindicated in these patients.2

Mechanism of Action
The antiplatelet effects of Zontivity are 
mediated through reversible blockade of 

the PAR-1 receptor located on surface of 
platelets. Although the blockade is tech-
nically reversible, the long 3- to 4-day 
half-life of Zontivity renders the PAR-1 
blocking activity essentially irreversible. 
PAR-1 blockade reduces the capability of 
thrombin and thrombin receptor agonist 
peptide (TRAP) to induce platelet aggrega-
tion.2

Dosage and Administration
Zontivity is supplied in 2.08-mg tablets. 
Patients should take 1 tablet of Zontiv-
ity 2.08 mg daily with or without food. 
No dose adjustment is necessary based 
on age, race, gender, weight, and mod-
erate renal insufficiency.2

Clinical Trials
Zontivity was evaluated in the TRA 2°P-
TIMI 50 trial, a multicenter, random-

ized, double-blind, placebo-controlled 
study of patients with evidence or his-
tory of coronary, cerebral, or periph-
eral vascular atherosclerosis. Patients 
with coronary atherosclerosis had ex-
perienced an MI at least 2 weeks, and 
up to 12 months, before screening for 
trial inclusion. Over a median 2.5-year 
follow-up period, 13,225 patients re-
ceived Zontivity with standard treat-
ments, and 13,224 patients received 
placebo with standard treatments. In-
vestigators evaluated the primary end 
point, which was a composite of cardio-
vascular death, MI, stroke, and urgent 
coronary revascularization, and the 
secondary end point of a composite of 
cardiovascular death, MI, and stroke.2,3

On a Kaplan-Meier curve, the pri- 
mary end point was 12% less likely 
to occur in patients receiving Zontiv-

ity versus patients receiving placebo 
(11.2% vs 12.4%; P = .001). The second-
ary end point was 13% less likely to 
occur in patients receiving Zontivity 
versus patients receiving placebo (9.3% 
vs 10.5%; P <.001). In a nonprespecified 
subgroup analysis, the risk of intracra-
nial hemorrhage was found to be high-
er in patients with a history of stroke 
or TIA. Zontivity is contraindicated in 
patients with a history of these condi-
tions.2,3

Warnings and Precautions
The elimination of Zontivity depends 
on metabolism by CYP3A4 and CYP2J2; 
Zontivity should not be used with 
strong CYP3A inhibitors or inducers.2 

Zontivity is classified as a Pregnancy 
Category B medication. Zontivity may 
be excreted in breast milk. Because of 
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Because omega-3 
fatty acids may 
affect bleeding time, 
patients taking 
anticoagulants or 
antiplatelet agents 
may require periodic 
monitoring.

the potential for serious adverse reac-
tions in nursing infants from exposure 
to Zontivity, it is recommended that 
Zontivity not be used by breastfeeding 
mothers.2

In clinical trials, common adverse 
events occurring in at least 2% of pa-
tients receiving Zontivity and at a rate 
at least 10% higher than observed in the 
placebo group included anemia (5.0% 
vs 4.0%), depression (2.4% vs 2.1%), and 
rashes/eruptions/exanthemas (2.2% vs 
2.0%).2

Serious adverse events include intra-
cranial hemorrhage and fatal bleeding. 
The risk of these adverse events in-
creases with other factors that increase 
the risk of bleeding, such as low body 
weight, older age, and impairment of 
renal function or hepatic function.2 For 
a complete discussion of potential ad-
verse events and drug interactions with 
Zontivity, please consult the product 
prescribing information. EBC
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Hypertriglyceridemia
Epanova (omega-3-carboxylic acids) 
On May 5, 2014, the FDA approved Epa-
nova (omega-3-carboxylic acids) cap-
sules.1 Epanova is indicated as an adjunct 
to diet to reduce triglyceride levels in 
adult patients with severe (≥500 mg/dL) 
hypertriglyceridemia.2 Use of Epanova is 
contraindicated in patients who have ex-
perienced an allergic reaction to omega-3 
fatty acids or any of the inactive ingredi-
ents in Epanova, and Epanova should be 
used with caution in patients with known 
hypersensitivity to fish or shellfish.2

Mechanism of Action
Although the mechanism of action of 
Epanova in reducing triglyceride levels 
is not fully understood, possible mecha-
nisms include inhibiting the enzyme 
acyl-CoA:1,2-diacylglycerol acyltransfer-
ase, increasing mitochondrial and peroxi-
somal β-oxidation in the liver, decreasing 
lipogenesis in the liver, and promoting 
plasma lipoprotein lipase activity. The 

components of Epanova may also act as 
substrates on enzymes that promote syn-
thesis of triglycerides, thereby inhibiting 
formation of triglycerides.2

Dosage and Administration
Each capsule of Epanova contains 1 gram 
of free fatty acids derived from fish oil. 
Of each 1000 mg, at least 850 mg is poly-
unsaturated fatty acids including eicosa-
pentaenoic acid and docosahexaenoic 
acid. The dose should be individualized 
based on patient response and tolerabil-
ity; the usual dosage is 2 to 4 grams taken 
once daily. Capsules should be swallowed 
whole, and may be taken with or without 
food.2

Clinical Trials
In a 12-week randomized, placebo-con-
trolled, double-blind, parallel-group trial, 
patients with elevated triglyceride levels 
(ie, 500 mg/dL to 2000 mg/dL) received 
Epanova 2 grams daily (n = 100), Epanova 
4 grams daily (n = 99), or placebo capsules 
containing olive oil (n = 99). Patients en-
rolled in the study were more than three-
fourths (77%) male and the majority (92%) 
were of Caucasian ethnicity. The mean 
BMI and age were 31 kg/m2, and 52 years, 
respectively. Approximately one-third 
(35%) of patients were receiving a lipid-
lowering medication. Compared with 
placebo, use of Epanova at a dosage of 2 
grams daily led to a mean 16% (95% CI, 
6%-26%) greater reduction in triglyceride 
levels and use at a daily dosage of 4 grams 
daily led to a mean 21% (95% CI, 11%-31%) 
greater reduction in triglyceride levels.2,3 

Warnings and Precautions
Because omega-3 fatty acids may affect 
bleeding time, patients taking antico-
agulants or antiplatelet agents may re-
quire periodic monitoring. In addition, 
patients taking Epanova should be tested 
periodically for low-density lipoprotein 
cholesterol (LDL-C) levels, and for levels 

of alanine aminotransferase (ALT) and 
aspartate aminotransferase (AST) liver 
enzymes. Omega-3 fatty acids have not 
been adequately studied in pregnant 
women, resulting in Epanova’s Pregnancy 
Category C classification.2

Adverse events associated with Epa-
nova in clinical trials included diarrhea, 
nausea, abdominal pain, abdominal dis-
comfort, and eructation. Compared with 
placebo, use of Epanova at a daily dos-
age of 2 grams daily led to a mean 13% 
increase in LDL-C levels and use at a daily 
dosage of 4 grams daily led to a mean 
15% increase in LDL-C levels. However, 
increases in high-density lipoprotein lev-
els were observed, as well as decreases in 
very-low-density lipoprotein cholesterol.2 
For a complete discussion of potential ad-
verse events and drug interactions, please 
consult the Epanova prescribing informa-
tion. EBC

References
1. Drugs@FDA database. http://www.accessdata 
.fda.gov/scripts/cder/drugsatfda/. Accessed 
November 18, 2014.
2. Epanova [prescribing information]. Wilmington, 
DE: AstraZeneca; 2014.
3. Kastelein JJ, Maki KC, Susekov A, et al. Omega- 
3 free fatty acids for the treatment of severe 
hypertriglyceridemia: the EpanoVa fOr Lowering 
Very high triglyceridEs (EVOLVE) trial. J Clin Lipidol. 
2014;8(1):94-106.

Omtryg (omega-3-acid ethyl esters A) 
On April 23, 2014, the FDA approved Om-
tryg (omega-3-acid ethyl esters A) cap-
sules. Omtryg is indicated as an adjunct 
to diet to reduce triglyceride levels in 
adult patients with severe (≥500 mg/dL) 
hypertriglyceridemia. Use of Omtryg is 
contraindicated in patients who have ex-
perienced an allergic reaction to omega-3 
fatty acids or any of the inactive ingre-
dients in Omtryg, and Omtryg should be 
used with caution in patients with known 
hypersensitivity to fish or shellfish.2

Mechanism of Action
Although the mechanism of action of 
Omtryg in reducing triglyceride levels is 
not fully understood, possible mecha-
nisms include inhibiting the enzyme 
acyl-CoA:1,2-diacylglycerol acyltransfer-
ase, increasing mitochondrial and peroxi-
somal β-oxidation in the liver, decreasing 
lipogenesis in the liver, and promoting 
plasma lipoprotein lipase activity. The 
components of Omtryg may also act as 
substrates on enzymes that promote syn-
thesis of triglycerides, thereby inhibiting 
formation of triglycerides.2

Dosage and Administration
Each 1.2-gram capsule of Omtryg con-
tains omega-3 fatty acids derived from 

fish oil. Each 1200-mg capsule contains 
at least 900 mg ethyl esters of omega-3 
fatty acids, including eicosapentaenoic 
acid (approximately 465 mg) and docosa-
hexaenoic acid (approximately 375 mg). 
The usual dosage is 4.8 grams (4 capsules) 
taken once daily or split into 2 daily doses 
of 2 capsules each. Capsules should be 
swallowed whole, and may be taken with 
or without food.2

Clinical Trials
In a 12-week placebo-controlled, double-
blind trial, 254 patients with elevated 
triglyceride levels (ie, 500 mg/dL to 1500 
mg/dL) were randomized to treatment 
with Omtryg 4 capsules daily (n = 100) or 
placebo capsules containing vegetable 
oil. Patients enrolled in the study were 
nearly three-fourths (72%) male and the 
majority (92%) were of Caucasian ethnic-
ity. The mean BMI and age were 33 kg/m2, 
and 51 years, respectively. Approximately 
one-fifth (21%) of patients were receiv-
ing a statin. Compared with placebo, use 
of Omtryg at a dosage of 4 capsules daily 
led to a mean 14% greater reduction in tri-
glyceride levels (P <.05 vs placebo).2 

Warnings and Precautions
Because omega-3 fatty acids may affect 
bleeding time, patients taking antico-
agulants or antiplatelet agents may re-
quire periodic monitoring. In addition, 
patients taking Omtryg should be tested 
periodically for low-density lipoprotein 
cholesterol (LDL-C) levels, and for levels 
of alanine aminotransferase (ALT) and as-
partate aminotransferase (AST) liver en-
zymes. Omega-3 fatty acids have not been 
adequately studied in pregnant women, 
resulting in its Pregnancy Category C clas-
sification by the FDA.2

Adverse events associated with Om-
tryg in clinical trials included eructation, 
dyspepsia, and taste perversion. Other 
adverse events, although rarer, included 
increased AST/ALT levels, constipation, 
gastrointestinal disorders, vomiting, skin 
pruritus, and rash. Use of Omtryg may 
increase LDL-C levels and may increase 
the risk of experiencing symptomatic epi-
sodes of atrial fibrillation. For a complete 
discussion of potential adverse events 
and drug interactions, please consult the 
Omtryg prescribing information.2 EBC
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Pulmonary Arterial Hypertension
Orenitram (treprostinil)
On December 20, 2014, United Therapeu-
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tics announced FDA approval of Orenit-
ram (treprostinil) extended-release tab-
lets for improving exercise capacity in 
patients with World Health Organization 
(WHO) Group I pulmonary arterial hy-
pertension (PAH).1,2 Orenitram is an oral 
option for administration of treprostinil, 
which has already been approved for use 
by several routes of administration, in-
cluding administration via subcutaneous, 
intravenous, or inhalational routes.2

Mechanism of Action
Orenitram is a prostacyclin analog that 
acts as a direct vasodilator of the pulmo-
nary and systemic arterial vascular beds, 
inhibits platelet aggregation, and inhibits 
the proliferation of smooth muscle tis-
sue.2

Dosage and Administration
Orenitram extended-release tablets are 
available in 4 different strengths: 0.125 
mg, 0.25 mg, 1 mg, and 2.5 mg. Each tablet 
of Orenitram should be swallowed whole 
and taken with food, starting at a dose of 
0.25 mg twice daily or 0.125 mg 3 times 
daily. Increases in the dosage should pro-
ceed at 0.5-mg to 1-mg increments every 
3 to 4 days, with the increase in dosage 
split over the course of 2 to 3 daily doses. 
The maximum dose is determined by tol-
erability.2 

Patients with mild hepatic impairment 
should start at a lower dose (0.125 mg 
twice daily), and incremental increases 
in the dosage should be smaller (0.125 
mg every 3 to 4 days as tolerated). Pa-
tients with moderate hepatic impairment 
should avoid using Orenitram, and use of 
Orenitram is contraindicated in patients 
with severe hepatic impairment. How-
ever, no dosage adjustment is required in 
renal impairment.2

Clinical Trials
A total of 3 multicenter, randomized, 
double-blind studies were conducted to 
evaluate the efficacy and safety of Oren-
itram in patients with PAH. In all 3 trials, 
investigators measured a primary end 
point of change in 6-minute walk dis-
tance (6MWD) over 12 to 16 weeks.2 

In the first study, 349 patients were ran-
domized to receive either Orenitram or 
placebo. All patients enrolled in the study, 
per inclusion criteria, were not receiving 
medication for PAH before the start of the 
trial. The baseline 6MWD was 330 meters. 
In study 1, 6MWD improved by an average 
of 23 meters in patients receiving Orenit-
ram (P = .013; Hodges-Lehmann estimate). 
Over the same period of time, the 6MWD 
decreased by an average of 5 meters in 
patients receiving placebo.2,3

In a second, 350-patient study, patients 
received Orenitram or placebo. Forty 
percent of patients were receiving back-

ground therapy with a phosphodiester-
ase-5 inhibitor (PDE5 inhibitor) and/or 
an endothelin receptor antagonist (ERA). 
The baseline 6MWD was 340 meters. 
Over 16 weeks, 6MWD improved by 11 
meters in patients receiving Orenitram 
(P = .072; Hodges-Lehmann estimate).2,4 
A non-statistically significant result was 
also observed in a third, 310-patient, 16-
week study in which 6MWD improved by 
10 meters in patients receiving Orenitram 
(P =.089; Hodges-Lehmann estimate). The 
baseline 6MWD in the third study was 340 
meters.2,5

In a 522-patient, 12-month trial, Orenit-
ram use led to a mean 24-meter improve-
ment in 6MWD in the overall patient pop-
ulation. The improvement in 6MWD was 
slightly larger in patients receiving Oren-
itram alone (30 meters), than in patients 
receiving Orenitram with an ERA, a PDE5 
inhibitor, or an ERA and a PDE5 inhibitor 
(20 meters).2

Warnings and Precautions
Sudden changes in the dose of Orenitram 
(eg, discontinuation or a large dosage re-
duction) may worsen PAH symptoms. Pa-
tients should be aware that taking Orenit-
ram with alcohol may increase the rate of 
release of treprostinil from the Orenitram 
extended-release tablet.2

Orenitram may interact with antihy-
pertensive medications and vasodila-
tors, potentially triggering hypotensive 
symptoms through an exaggerated blood 
pressure-lowering effect. In addition, co-
administration with the CYP2C8 inhibitor 
gemfibrozil or other CYP2C8 inhibitors 
may change systemic exposure to trepro-
stinil, the active ingredient in Orenitram. 
Patients taking gemfibrozil should start at 
a lower dose than other patients (0.125 mg 
twice daily), and incremental increases in 
the dosage should be smaller (typically, 
0.125 mg every 3 to 4 days as tolerated).2

Treprostinil inhibits platelet aggrega-
tion and may cause bleeding, especially 
in patients taking anticoagulants. Orenit-
ram is classified as a Pregnancy Category 
C medication. Studies in pregnant women 
have not been conducted with Orenit-
ram.2 

Adverse events with Orenitram ver-
sus placebo observed in clinical studies 
included headache (63% vs 19%), diar-
rhea (30% vs 16%), nausea (30% vs 18%), 
flushing (15% vs 6%), jaw pain (11% vs 4%), 
extremity pain (14% vs 8%), hypokalemia 
(9% vs 3%), and abdominal discomfort (6% 
vs 0%). Patients with diverticulosis may 
not be good candidates for oral Orenitram 
therapy, as case reports of Orenitram tab-
lets becoming lodged in the diverticulum 
have been recorded. For a complete dis-
cussion of potential drug interactions and 
adverse events, please consult the Orenit-
ram prescribing information.2  EBC
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Opsumit (macitentan)
The FDA approved Opsumit (maciten-
tan) on October 18, 2013, to reduce the 
risk of hospitalization and delay dis-
ease progression in patients with WHO 
group I pulmonary arterial hyperten-
sion (PAH).1 Opsumit carries a black box 
warning for embryofetal toxicity. Before 
starting Opsumit, every month during 
treatment, and for at least 1 month af-
ter stopping treatment, women receiv-
ing Opsumit should receive a pregnancy 
test. As a pregnancy category X medica-
tion, use of Opsumit is contraindicated 
in pregnant women.2

Mechanism of Action
Opsumit is an endothelin (ET)-receptor 
agonist that works on ET-1, ETA, and 
ETB. The endothelin system is involved 
in the pathogenesis of PAH, mediating 
vasoconstriction, fibrosis, proliferation, 
hypertrophy, and inflammation that 
leads to organ damage.2

Dosage and Administration
Each 10-mg tablet of Opsumit should 
be taken at approximately the same 
time daily and should not be chewed 
or crushed. Exposure to Opsumit was 
unchanged by coadministration with 
a high-fat breakfast meal. As a result, 
Opsumit may be taken with or without 
food. No dosage adjustment is recom-
mended in patients with renal or hepa- 
tic impairment.2

Clinical Trials
In the Study with an Endothelin Recep-
tor Antagonist in Pulmonary arterial Hy-
pertension to Improve cliNical outcome 
(SERAPHIN) study, over a median time of 
3.6 years, 742 patients with WHO group 
II, III, or IV PAH received Opsumit. Of the 
742 patients, 542 received treatment for 
1 year, 429 continued treatment for 2 
years, and 98 continued treatment for 3 
years or more. Discontinuations due to 
adverse events occurred in 11% of trial 
participants.2

Patients received daily doses of 3-mg 
Opsumit tablets, 10-mg Opsumit tablets, 
or placebo in an approximately 1:1:1 
ratio. Investigators measured the time 
to first occurrence of death or a signifi-
cant morbidity event, including atrial 
septostomy, lung transplantation, ini-
tiation of intravenous or subcutaneous 
prostanoids, or an investigator-defined 
unspecified worsening of PAH. In addi-
tion to the primary end point, investiga-
tors measured increases in the 6MWD, 
changes in WHO functional class, or ad-
dition of additional treatment for PAH.2

Compared with patients receiving 
placebo, use of Opsumit 10 mg daily re-
duced the risk of progression to the pri-
mary end point by 45% (P <.0001). Most 
of the improvement with Opsumit was 
due to the reduction in the percentage 
of patients experiencing clinical wors-
ening, from 37.2% of patients receiving 
placebo to 24.4% in patients receiving 
Opsumit. The risk of the combined end 
point of PAH-related death or hospital-
ization for PAH was 50% lower with Op-
sumit 10 mg compared with the placebo 
group (P <.0001).2

Warnings and Precautions
The metabolism of Opsumit depends 
on CYP3A4 and, to a smaller degree, 
CYP2C19. Strong inhibitors of CYP3A4, 
such as ritonavir or ketoconazole, may 
increase exposure to Opsumit. In one 
study, ketoconazole approximately dou-
bled exposure to Opsumit. It is recom-
mended that Opsumit not be used with 
strong CYP3A4 inhibitors. Although the 
interaction is considered clinically insig-
nificant, sildenafil 20 mg taken 3 times 
daily may increase steady-state levels of 
Opsumit by approximately 15%.2

Patients taking Opsumit should be 
aware of the signs of hepatotoxicity (ie, 
unexplained nausea, vomiting, right 
upper quadrant pain, fatigue, anorexia, 
jaundice, dark urine, fever, or itching) 
due to the potential for hepatotoxicity 
among endothelin agonists. In addition, 
regular monitoring of liver function may 
be necessary.2

Reductions in hemoglobin to levels 
less than 10 g/dL were observed in 8.7% 
of patients receiving Opsumit 10 mg 
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daily compared with 3.4% of patients 
receiving placebo. In addition, pulmo-
nary edema may occur in patients with 
primary veno-occlusive disease and Op-
sumit may reduce sperm counts.2

Common adverse events with Opsumit 
in SERAPHIN included anemia (13%), na-
sopharyngitis/pharyngitis (20%), bronchi-
tis (12%), headache (14%), influenza (6%), 
and urinary tract infection (9%). Each 
of these adverse events occurred at a 3–
percentage-point or greater frequency in 
patients receiving 10-mg daily Opsumit 
compared with patients receiving pla-
cebo. For a complete discussion of poten-
tial drug interactions and adverse events, 
please consult the product prescribing in-
formation.2 EBC
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Adempas (riociguat)
On October 8, 2013, the FDA announced 
approval of Adempas (riociguat) tablets 
for the treatment of persistent or recur-
rent chronic thromboembolic pulmonary 
hypertension (CTEPH) and pulmonary ar-
terial hypertension (PAH).1 The indication 
is limited to patients with CTEPH who 
have undergone surgical treatment, or 
patients with CTEPH who are not candi-
dates for surgical treatment. 

Adempas may help patients achieve 
improvements in exercise capacity and 
may delay clinical worsening of PAH. Use 
of Adempas is contraindicated in patients 
who are pregnant (category X), patients 
taking nitrates or nitric oxide donors, 
and in patients using phosphodiesterase 
inhibitors. Adempas carries a black box 
warning for embryofetal toxicity. Use in 
females is regulated by a risk evaluation 
and mitigation strategy (REMS).2

Mechanism of Action
Cyclic guanosine monophosphate (cGMP) 
is a signaling molecule that promotes va-
sodilation, modulates cell proliferation, 
and regulates inflammation. Adempas 
directly stimulates an enzyme called sol-
uble guanylate cyclase (sGC) to increase 
levels of cyclic cGMP. Adempas also sen-
sitizes sGC to nitric oxide, an endogenous 
activator of sGC that is often underpro-
duced in cases of PAH. Improved sGC re-
sponse to nitric oxide also improves cGMP 
production.2

Dosage and Administration
Adempas is available in 0.5-mg, 1-mg, 1.5-

mg, 2-mg, and 2.5-mg tablets. The usual 
starting dose of Adempas is a 1-mg tablet 
taken orally 3 times daily, with or without 
food. However, patients who experience 
adverse events related to low blood pres-
sure may start therapy with a lower dose 
of 0.5 mg 3 times daily. If tolerated, the 
dose may be increased in increments of 
0.5 mg no more frequently than every 2 
weeks. A typical dose escalation may fol-
low the course: 1 mg 3 times daily for 2 
weeks, 1.5 mg 3 times daily for 2 weeks, 2 
mg 3 times daily for 2 weeks, and finally, 
2.5 mg 3 times daily for 2 weeks. Accord-
ing to the manufacturer, interruption of 
treatment for 3 or more days requires re-
titration.2

Dosage adjustment in hepatic or renal 
impairment is not necessary; however, 
the use of Adempas is not recommended 
in patients with severe (Child-Pugh class 
C) hepatic impairment, in patients with 
a creatinine clearance lower than 15 mL/
min, or in patients undergoing dialysis, 
as Adempas has not been evaluated in 
these populations.2

Clinical Trials
Investigators evaluated the efficacy of 
Adempas in 2 trials: Chronic Thrombo-
embolic Pulmonary Hypertension Solu-
ble Guanylate Cyclase–Stimulator Trial 1 
(CHEST-1) and Pulmonary Arterial Hyper-
tension Soluble Guanylate Cyclase–Stim-
ulator Trial 1 (PATENT-1).2-4

The CHEST-1 trial evaluated the effi-
cacy of Adempas versus placebo in 261 
patients with CTEPH who were not can-
didates for surgical intervention (pulmo-
nary endarterectomy) or had a subop-
timal response 6 or more months after 
surgery. Patients with low systolic blood 
pressure (under 95 mm Hg) at baseline, 
and patients who did not meet criteria 
for high pulmonary vascular resistance 
(PVR) or pulmonary artery pressure (PAP) 
were excluded from the trial. Investiga-
tors allowed patients taking oral anti-
coagulants, diuretics, digitalis, calcium 
channel blockers, and oxygen to partici-
pate in the study, but excluded patients 
using endothelin receptor antagonists, 
prostacyclin analogues, and phosphodi-
esterase inhibitors. From baseline to the 
16-week end point, mean 6-minute walk 
distance (6MWD) increased by 46 meters 
(95% CI, 25 meters to 67 meters; P <.0001) 
in patients treated with Adempas. A sig-
nificantly higher percentage of patients 
treated with Adempas experienced func-
tional class improvement at the 16-week 
end point than patients receiving placebo 
(33% vs 15%; P = .0026).2,3

In CHEST-2, an open-label extension 
study of the CHEST-1 trial, 237 patients 
received Adempas for a mean duration of 
582 days with a 94% survival rate. How-
ever, the study lacked a control group, 

and a mortality benefit was not demon-
strated.2,3

The PATENT-1 study involved 443 pa-
tients with PAH defined by PVR and PAP 
measures. As in CHEST-1, patients with 
low systolic blood pressure (under 95 mm 
Hg) at baseline were excluded from the 
trial. Unlike patients enrolled in CHEST-1, 
some patients enrolled in PATENT-1 re-
ceived combination therapy with an 
endothelin receptor antagonist (44% of 
patients) or prostacyclin analogue (6% of 
patients). From baseline to the 12-week 
endpoint, mean 6MWD increased by 36 
meters (95% CI, 20 meters to 52 meters; 
P <.0001) in patients treated with Adem-
pas. A significantly lower percentage of 
patients treated with Adempas experi-
enced clinical worsening at the 12-week 
end point than patients receiving placebo 
(1.2% vs 6.3%; P = .00285).2,4

In an open-label extension study of 
the PATENT-1 trial, 363 patients received 
Adempas for a mean duration of 663 days 
with a 93% survival rate. Again, the study 
lacked a control group, and a mortality 
benefit was not demonstrated.2-4

Warnings and Precautions
In patients using strong P-glycoprotein 
inhibitors, breast cancer resistance pro-
tein (BCRP) inhibitors, or strong CYP450 
inhibitors (eg, ketoconazole, itraconazole, 
or ritonavir), treatment should be initiated 
with the lowest dose of Adempas—0.5 mg 
3 times daily. Because inorganic antacids 
may reduce the absorption of Adempas, 
patients should avoid taking antacids 
within 1 hour before or after taking a dose 
of Adempas. Polycyclic aromatic hydro-
carbons in cigarette smoke may induce 

CYP1A1, which increases the metabolism 
of Adempas to the less-active M1 metabo-
lite. Patients who smoke should use the 
highest dose of Adempas, if tolerated—2.5 
mg 3 times daily. Dose reduction may be 
needed in patients who stop smoking.2

Patients with symptomatic hypoten-
sion or bleeding may require dosage re-
ductions or discontinuation of treatment 
with Adempas. Treatment should be dis-
continued in cases of confirmed pulmo-
nary edema in patients with pulmonary 
veno-occlusive disease.2

In clinical trials, common adverse reac-
tions occurring at higher incidence in pa-
tients receiving active treatment than in 
patients treated with placebo (by at least 
3 percentage points) included headache 
(27%), dizziness (20%), dyspepsia/gastritis 
(21%), nausea (14%), diarrhea (12%), hy-
potension (10%), vomiting (10%), anemia 
(7%), gastroesophageal reflux (5%), and 
constipation (5%). For a complete discus-
sion of potential adverse events and drug 
interactions please consult the product 
prescribing information.2  EBC
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Neurogenic Orthostatic Hypotension
Northera (droxidopa) 
On February 18, 2014, the FDA announced 
approval of Northera (droxidopa) capsules 
for neurogenic orthostatic hypotension 
symptoms resulting from primary auto-
nomic failure, including cases arising from 
Parkinson’s disease and multiple system 
atrophy. Although Northera does not have 
any contraindications for use, it does carry 
a black box warning for supine hyperten-
sion and increased cardiovascular risk as-
sociated with supine hypertension. Other 
warnings with Northera include allergic 
reactions, hyperpyrexia, confusion, as well 
as exacerbation of ischemic heart disease, 
arrhythmias, and congestive heart failure 
symptoms.1,2

Mechanism of Action
The mechanism of action of Northera is 
unknown, although it is thought to in-
crease levels of norepinephrine through 
metabolic conversion into norepineph-

On February 18, 
2014, the FDA 
announced approval 
of Northera 
(droxidopa) 
capsules for 
neurogenic 
orthostatic 
hypotension 
symptoms resulting 
from primary 
autonomic failure.



  SP65Recent Drug Approvals

Evidence-Based Cardiology • December 2014 • Volume 1, Special Issue 2

Meeting Highlights: ESC

Meeting Highlights: European Society of Cardiology 
Congress in Barcelona, Spain

rine via the enzyme dopa-decarboxylase. 
Consistent with this mechanism of action, 
use of Northera is associated with tran-
sient increases in plasma norepinephrine 
levels. Northera also induces peripheral 
arterial and venous vasoconstriction.2 

Dosage and Administration
Northera is available in 100-mg, 200-mg, 
and 300-mg hard gelatin capsules. Pa-
tients may take Northera either with food 
or without food, but should not take Nor-
thera with food on some days and with-
out food on other days. The typical start-
ing dose is 100 mg taken 3 times daily. The 
dose may be titrated up to a maximum 
dose of 600 mg taken 3 times daily (for a 
maximum daily dose of 1800 mg). Patients 
should avoid taking Northera within 3 
hours of bedtime, as taking Northera close 
to bedtime increases the risk of supine hy-
pertension.2

Dosage adjustment is not required in 
patients with mild to moderate hepatic 
impairment or mild to moderate renal 
impairment. However, no dosing recom-
mendation can be made for patients with 
a creatinine clearance of 30 mL/min or 
lower.2

 
Clinical Trials
Clinical studies with Northera include a 
multicenter double-blind study of patients 
with symptomatic neurogenic orthostatic 
hypotension and Parkinson’s disease. Or-
thostatic hypotension was defined as a 
minimum of a 20 mm Hg in systolic blood 
pressure or a 10 mm Hg reduction in dia-
stolic blood pressure within 3 minutes of 
standing. A total of 171 patients were en-
rolled in the trial; the average age of par-
ticipants was 72 years, and patients were 
mostly of Caucasian ethnicity.2 

One week after starting treatment with 

Northera, patients experienced an aver-
age increase in standing systolic blood 
pressure readings of 5.6 mm Hg (P = 
.032). In addition, patients experienced a 
0.9-point reduction in dizziness scores (P 
= .028). Importantly, however, this treat-
ment effect did not persist beyond 7 days, 
and other studies did not conclusively 
show a definitive continuing effect on 
reduction in neurogenic orthostatic hy-
potension symptoms beyond 14 days of 
therapy.2

Warnings and Precautions
Use of Northera with other medications 
that increase blood pressure, such as nor-
epinephrine, ephedrine, midodrine, or 
triptans, would be expected to increase 
the risk for supine hypertension. If ther-
apy with a dopa-decarboxylase inhibitor 
(eg, entacapone) is initiated in a patient 
taking Northera, reduction in the dosage 

of Northera may be required. Northera is 
a Pregnancy Category C medication.2

Headache, dizziness, nausea, and hy-
pertension were the most common side 
effects of treatment with Northera. Long-
term use in 422 patients was associated 
with falls (24%), urinary tract infections 
(15%), headache (13%), syncope (13%), and 
dizziness (10%). For a complete discussion 
of potential drug interactions and adverse 
events, please consult the Northera pre-
scribing information.2  EBC
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The 2014 European Society of Car-
diology Annual Congress took 
place in Barcelona from August 

30 to September 3, 2014. With a spot-
light on “Innovation and the Heart,” the 
Congress brought together profession-
als from a wide array of backgrounds 
to discuss the most recent develop-
ments and innovations in the diagno-
sis, treatment, and prevention of car-
diovascular diseases, with the aim of 
improving clinical practice, education, 
and implementation. Described in this 
article are 5 notable studies from this 
Congress, which detail therapeutic in-
terventions in coronary artery disease 
(CAD), atrial fibrillation (AF), and heart 
failure (HF).

Coronary Artery Disease
IBIS-4: High-Dose Rosuvastatin Reduces 
Plaque Burden in Patients With STEMI
IBIS-4 (Integrated Biomarker Imaging 
Study) sought to demonstrate that, 
among patients who have experienced 
an acute ST-segment elevation myo-
cardial infarction (STEMI), high-inten-
sity rosuvastatin therapy (40 mg daily) 
promotes coronary atherosclerosis re-
gression in the proximal segments of 
non-infarct-related arteries (IRA) over 

13 months of treatment. The IBIS-4 
study secondarily aimed to prove that 
high-intensity rosuvastatin therapy 
results in the reduction of necrotic 
core and a decrease in the frequency 
of thin cap fibroatheromas (TCFA) as 
defined by radiofrequency intravascu-
lar ultrasonography (RF-IVUS).1 

A prospective cohort study, IBIS-4 
enrolled 103 STEMI patients who were 
undergoing primary percutaneous 
coronary intervention (PCI). The study 
used intracoronary imaging to quan-
tify changes in atherosclerotic plaque 
characteristics during high-intensity 
statin therapy in non-IRAs via serial 
intravascular ultrasonography (IVUS) 
and RF-IVUS. Patients meeting the in-
clusion criteria of 2 major proximal 
coronary arteries suitable for imaging 
in the absence of a lesion qualifying 
for treatment underwent intracoro-
nary imaging and received rosuvas-
tatin at a daily dose of 40 mg after an 
initiation period. During the 2-week 
initiation period, patients received a 
daily dose of 20 mg of rovustatin.1

IVUS was used to image the proxi-
mal 50 mm of 2 non-IRAs, and a region 
of interest was selected using distal 
and proximal landmarks at baseline 

and then re-imaged at 13 months. The 
largest common region of interest was 
assessed and changes were measured 
by analysts blinded to the temporal 
sequence of the paired images. The 
primary end point was the change in 
percent atheroma volume (PAV). The 
change in RF-IVUS–defined percent 
volume necrotic core was assessed as 
a secondary end point. Detailed statis-
tical analyses were performed on the 
data.1

A total of 82 patients with 146 ves-
sels were available for the final serial 
IVUS and RF-IVUS. Baseline character-
istics were similar between the group 
selected for imaging and those who 
were not.1 

During the course of the study pe-
riod, patient cholesterol profiles im-
proved as expected. High-density li-
poprotein cholesterol (HDL-C) levels 
increased from 1.10 mmol/L to 1.20 
mmol/L, while low-density lipoprotein 
cholesterol (LDL-C) decreased from 
3.29 mmol/L to 1.89 mmol/L, and 44% 
of patients achieved a LDL-C level of 
1.8 mmol/L or less, the guideline-rec-
ommended level, at 13 months. These 
large changes over the study period 
resulted in reductions in PAV, irrespec-

tive of baseline LDL-C and HDL-C lev-
els, suggesting that statin therapy has 
beneficial effects on vascular health 
regardless of initial lipid profile.1 

Moreover, statin therapy promoted 
the regression of plaque in at least 1 
artery, as illustrated in the Figure1, 
which shows images of both regres-
sion and progression. IVUS findings 
showed a reduction in mean PAV 
among 65% of patients, with 74% of 
patients having at least 1 vessel with 
disease regression and 54% demon-
strating regression in both vessels. The 
primary IVUS end point change in in-
tracoronary plaque volume was –0.90% 
(95% CI, –1.56 to –0.25; P = .007). De-
creases in PAV were consistent among 
most subgroups with the exception of 
patients with diabetes mellitus. There 
was also a significant linear trend not-
ed between reduction in percent ath-
eroma and LDL-C reduction or HDL-C 
increase. The change in PAV was inde-
pendent of baseline values.1 

No changes in high-risk tissue or 
reductions in high-risk plaques were 
detected. Serial RF-IVUS data did not 
identify significant changes in percent 
necrotic core between baseline and 
follow up (–0.05%; 95% CI, –1.05 to 0.96; 
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Figure. Regression and Progression: Results RF-IVUS1 

RF-IVUS indicates radiofrequency intravascular ultrasonography.

Examples of lesions show regression (left panel) and progression (right panel). The left cross-sections (black and white images) indicate 
the intravascular ultrasonography greyscale findings and the 4-color cross-sections on the right indicate RF-IVUS analysis.

Reprinted from Räber L, Taniwaki M, Zaugg S, et al. Effect of high-intensity statin therapy on atherosclerosis in non-infarct-related 
coronary arteries (IBIS-4): a serial intravascular ultrasonography study [published online September 2, 2014]. Eur Heart J, by permission 
of the European Society of Cardiology.
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P = .93); however, there was an increase 
in the proportion of calcified tissue 
(+1.28%; 95% CI, 0.66-1.90; P <.0001) 
and a decrease in fibrous tissue com-
ponents (–1.38%; 95% CI, –2.28 to –0.47; 
P = .003). This finding suggests that 
high-intensity statin therapy increas-
es calcium in coronary tissue, perhaps 
promoting conversion of noncalcified 
plaque to calcified plaque rather than 
progression of atherosclerosis.1 

There was a reduction from higher- 
to lower-risk lesion types. An analysis 
of lesion phenotype via RF-IVUS data 
showed a total of 17 RF-IVUS-defined 
TCFAs converted into lower-risk lesion 
types over the 10-month period, while 
9 new TCFAs formed, which amounts 
to a nonsignificant reduction from 75% 
at baseline to 70% at the end of the 
study period (P = .15)1 

“Previous work has shown that high-
dose rosuvastatin can reduce plaque 
size in stable patients, but until now 
this has not been specifically investi-
gated in the arteries of patients with 
acute heart attacks, a setting known 
to harbor additional high-risk plaques 
that can be the source for future car-
diovascular events,” said Lorenz Räber, 

MD, the principal investigator. “Ad-
ditionally, our study is the first to use 
intracoronary ultrasound to assess the 
actual plaque composition and the 
plaque phenotype, and to observe how 
both respond to treatment.”2 

SIGNIFY: Treatment With Ivabradine Does 
Not Improve Outcomes and May Increase 
Risk in Patients With Angina
The Study Assessing the Morbidity-
Mortality Benefits of the If Inhibitor 
ivabradine in Patients with Coronary 
Artery Disease (SIGNIFY) was a large-
scale, double-blind, placebo-controlled 
trial that investigated the use of a 
heart rate-reducing drug, ivabradine, 
to determine whether it improved out-
comes in patients with stable CAD.3 

Patients in the study were over 55 
years of age with documented stable 
CAD but no evidence of clinical HF. 
Their resting heart rates were 70 beats 
per minute (bpm) or greater, they were 
in sinus rhythm, and they had at least 
1 major adverse prognostic factor. A 
total of 19,102 patients were enrolled, 
half of whom were randomly assigned 
to receive placebo, and the other half 
to receive 7.5 mg of ivabradine twice 

daily. Patients over 75 
years old received 5.0 mg 
twice daily. Participants 
also continued to receive 
guideline-recommended 
therapy, received regu-
lar follow-up, and their 
doses were adjusted 
as needed according to 
their heart rates. The 
primary composite end 
point was death from 
cardiovascular causes 
or nonfatal myocardial 
infarction (MI), while 
secondary end points 
included aspects of the 
primary end point in ad-
dition to death from any 
cause.3 

After a median fol-
low-up period of 27.8 
months, outcomes were 
assessed. By 3 months, 
the mean heart rate was 
reduced to 60.7 ± 9.0 bpm 
in the ivabradine group 
compared with 70.6 ± 
10.1 bpm in the placebo 
group. This difference 
in heart rate was main-
tained for the rest of the 
study. There was a 20.6% 
rate of discontinuation 
in the ivabradine group 
compared with 14.5% in 
the control group. Dis-

continuation in the ivabradine group 
was mainly due to asymptomatic bra-
dycardia. However, no significant dif-
ferences in primary end points or sec-
ondary end points occurred between 
the 2 groups. The incidence of death 
from cardiovascular causes or nonfa-
tal MI (primary end point) was 6.8% in 
the treatment group, compared with 
6.4% in the placebo group. The only 
significant interaction was between 
treatment and the presence of angina 
at baseline in a subgroup of patients 
stratified by angina classification ac-
cording to the Canadian Cardiovascu-
lar Society (CCS) scale, with those rat-
ed CCS class II or higher experiencing 
an increased incidence of death from 
cardiovascular causes or nonfatal MI 
(primary end point) when treated with 
ivabradine (7.6% vs 6.5% with placebo; 
P = .02).3 

Patients treated with ivabradine had 
significantly increased rates of adverse 
events compared with placebo (73.3% 
vs 66.9%; P <.001), including symp-
tomatic bradycardia (7.9% vs 1.2% in 
placebo group; P < .001) and asymp-
tomatic bradycardia (11.0% vs 1.3%; 
P <.001). Such adverse events led to a 

withdrawal rate of 13.2% among par-
ticipants in the ivabradine group com-
pared with 7.4% in the placebo group 
(P < .001).3 

The finding that ivabradine was of 
no benefit in reducing the risk of car-
diovascular events in patients with 
stable CAD without clinical HF was 
unexpected based on the results of 
prior studies, and the authors describe 
possible reasons for the discrepancy, 
including that ivabradine might have 
decreased the heart rate too much, 
that it might have unintended nega-
tive effects, or that it is not effective in 
stable CAD. The authors consider that 
the failure of a heart rate-lowering 
agent to improve outcomes suggests 
that heart rate may only be a marker of 
risk, but not a “modifiable deterrent of 
outcomes” in patients with stable CAD 
but no clinical HF.3 

Atrial Fibrillation
X-VeRT: Rivaroxaban Is Safe and Effective 
for Cardioversion in AF
The X-VeRT study (eXplore the efficacy 
and safety of once-daily oral riVar-
oxaban for the prevention of caRdio-
vascular events in patients with non-
valvular aTrial fibrillation scheduled 
for cardioversion) compared the pro-
spective use of once-daily rivaroxaban 
with the use of dose-adjusted vitamin 
K antagonists (VKA) in patients with 
AF who are undergoing cardioversion 
to restore normal heart rhythm. In 
this phase 3b study, patients sched-
uled for cardioversion to treat AF were 
randomly assigned (2:1) to either riva-
roxaban or VKA therapy. Local inves-
tigators decided whether to perform 
early cardioversion (a goal of between 
1 and 5 days of rivaroxaban or usual 
VKA prior to the procedure) or delayed 
cardioversion (rivaroxaban or VKA for 
3-8 weeks before the procedure).4 

Patients randomized to rivaroxaban 
received 20 mg orally once a day (pa-
tients with creatinine clearance of 30 
to 49 mL/min received 15 mg rivaroxa-
ban once daily) while those in the VKA 
group received warfarin or another 
VKA at the discretion of the local in-
vestigator according to local standards 
of care. The primary efficacy outcome 
of the study was the composite of all 
events classified as stroke or transient 
ischemic attack, peripheral embolism, 
MI, and cardiovascular death. The pri-
mary safety outcome was major bleed-
ing.4 

In the study, 1002 patients were as-
signed to rivaroxaban and 502 to VKA, 
and baseline characteristics were 
similar between the 2 groups. Of these 
patients, 58% were scheduled for early 



  SP67Meeting Highlights: ESC

Findings from 
the X-VeRT study 
suggest that a novel 
anticoagulant such 
as rivaroxaban is 
not only as safe 
and effective as the 
current standard 
of care, VKAs, 
but may provide 
the advantage 
of achieving 
anticoagulation 
in a shorter 
period than VKAs, 
allowing for timely 
cardioversion.

Evidence-Based Cardiology • December 2014 • Volume 1, Special Issue 2

Table. At the 6-Month Follow-up Visit, Patients Were Asked to Identify to Which 
Group They Believed They Were Randomized
6 Months

Randomization 
Group

Patients’ Response to Blinding Blinding Index 
(95% CI)On Off Did not know

Off 7 (24.1%) 16 (55.2%) 6 (20.7%) 6 (20.7%)

On 44 (77.2%) 9 (15.8%) 9 (15.8%) 0.70 (0.48, 0.92)
Data are presented as N (%). A blinding index of 0 means blinding was perfect, and a score of 1 would be completely un-blinded.

Reprinted from Zannad F, De Ferrari GM, Tuinenburg AE, et al. Chronic vagal stimulation for the treatment of low ejection fraction heart 
failure: results of the neural cardiac therapy for heart failure (NECTAR-HF) randomized controlled trial [published online August 31, 2014]. 
Eur Heart J, by permssion of the European Society of Cardiology.

cardioversion and 42% for delayed car-
dioversion. In the delayed cardiover-
sion group, 77% of patients in the riva-
roxaban arm compared with 36.3% of 
patients in the VKA arm were treated 
in the target time frame, primarily due 
to failure to achieve adequate antico-
agulation. The time between random-
ization and cardioversion was similar 
or shorter in patients assigned to riva-
roxaban.4 

Treatment with rivaroxaban resulted 
in similarly low rates of primary out-
come events compared with VKA, with 
the cumulative incidence risk for the 
composite outcomes in rivaroxaban at 
6/978 (0.61%; 95% CI, 0.27-1.29) versus 
6/492 in VKA (1.22%; 95% CI, 0.5-2.51) 
(risk ratio 0.50; 95% CI, 0.16-1.55).4 

Safety outcomes were also simi-
lar in the 2 groups; the risk of major 
bleeding in the rivoroxaban group was 
0.61% (95% CI, 0.26-1.27) and 0.80% in 
the VKA group (95% CI, 0.27-2.00) (risk 
ratio 0.76; 95% CI, 0.21-2.67). Likewise, 
the risk of the secondary safety out-
come (any confirmed bleeding event) 
was similar in the 2 treatment arms, 
at 8.9% for the rivaroxaban group and 
7.2% for the VKA group.4 

X-VeRT, the first completed prospec-
tive trial of a novel oral anticoagulant 
in patients with AF undergoing elective 
cardioversion, demonstrated that in 
both early and delayed cardioversion 
settings, rivoraxaban was associated 
with low and similar thromboembolic 
and bleeding risks as those observed 
with VKA treatment. The net clinical 
benefit outcome was similar across 
both treatment arms (1.06% in rivar-
oxaban group vs 1.81% in VKA group; 
risk ratio 0.49; 95% CI, 0.14-1.69). Fur-
thermore, rivaroxaban allowed for car-
dioversion after a shorter treatment 
period in the delayed cardioversion 
group and provided safe and effective 
anticoagulation in the early cardiover-
sion group when administered at least 
4 hours prior to the procedure. These 
results were consistent across all sub-
groups and analysis sets. Thus, find-
ings from the X-VeRT study suggest 
that a novel anticoagulant such as ri-
varoxaban is not only as safe and ef-
fective as the current standard of care, 
VKAs, but may provide the advan-
tage of achieving anticoagulation in a 
shorter period than VKAs, allowing for 
timely cardioversion.4 

Co-principal investigator Michael 
Ezekowitz, MD, PhD, noted, “While the 
use of VKAs before and after cardiover-
sion to reduce the risk of clotting is the 
current standard of care…a major ob-
stacle to this practice is that at least 
5 weeks of treatment is required to 

achieve adequate 
anticoagulation.”5

COPPS-2: 
Colchicine Reduced 
PPS in Cardiac 
Surgery Patients
Colchicine, a med-
ication commonly 
used to treat gout, 
was found to have 
a protective effect 
against post-peri-
cardiotomy syn-
drome (PPS) when 
administered just prior to cardiac sur-
gery, but many patients experienced 
gastrointestinal side effects that forced 
the discontinuation of treatment. The 
COPPS trial (Colchicine for Prevention 
of the Postpericardiotomy Syndrome 
and Postoperative Atrial Fibrillation) 
substudy in patients with postopera-
tive atrial fibrillation had shown in 
2011 that 1-month postoperative treat-
ment with colchicine was promising 
in a group of cardiac surgery patients.6 
The COPPS-2 trial sought to determine 
whether oral colchicine administered 
perioperatively could safely reduce 
PPS, postoperative AF, and postopera-
tive pericardial/pleural effusions.7 

A total of 360 patients were enrolled, 
split evenly into a placebo-treated 
group and a treatment group admin-
istered colchicine orally twice daily, 
starting between 48 and 72 hours 
prior to surgery and continuing for 1 
month afterward. Dosing was 0.5 mg 
twice daily for those weighing 70 kg or 
more and once daily for those weigh-
ing less.7 

Incidence of PPS within 3 months 
post surgery was the primary end 
point, and secondary end points in-
cluded postoperative AF lasting more 
than 30 seconds and postoperative ef-
fusions, as well as other serious cardi-
ac postoperative complications within 
the same time frame.7

The results of the intention-to-treat 
analysis showed a significant reduc-
tion in the incidence of PPS, but no 
reduction in risk of postoperative AF 
and postoperative pericardial/pleu-
ral effusions. However, about 20% of 
study participants discontinued the 
drug in the colchicine group, largely 
due to gastrointestinal adverse events 
(14.4%). On-treatment analysis re-
vealed a significant difference in in-
cidence of postoperative AF (41.2% 
in the placebo group vs 27.0% in the 
colchicine group [absolute difference 
14.2%; 95% CI, 3.3-24.7]). Postoperative 
days 1 to 5 were when most events 
of AF occurred, with a peak on day 2. 

There was no significant difference 
found in other secondary end points, 
including cardiac tamponade; need for 
pericardiocentesis, thoracentesis, or 
both; recurrences; postpericardiotomy 
syndrome and postoperative AF-relat-
ed readmissions; stroke; and overall 
mortality.7

The previous COPPS study showed 
that colchicine administered on the 
third postoperative day significantly 
reduced incidence of PPS, postopera-
tive pericardial effusions, and pleural 
effusions without a significant dif-
ference of adverse effects between 
treatment and control groups.6 In 
this study, colchicine was adminis-
tered prior to surgery in order to im-
prove efficacy, but there was a 2-fold 
increase in adverse effects and study 
drug discontinuation, perhaps related 
to patient vulnerability in the periop-
erative phase. Thus, the results of the 
study suggest that use of colchicine to 
prevent PPS in the setting of cardiac 
surgery should occur only in carefully 
selected patients, and additional study 
is needed. The use of colchicine for 
prevention of PPS is not approved in 
Europe or the United States, and thus 
is considered off label.7 

Heart Failure
NECTAR-HF: Cardiac Remodeling Not Re-
duced With VNS
NECTAR-HF trial (Neural Cardiac Ther-
apy for Heart Failure) was a random-
ized, sham-controlled trial that aimed 
to determine the safety and efficacy of 
right cervical vagal nerve stimulation 
(VNS) in a setting of HF with severe 
left ventricular (LV) systolic dysfunc-
tion. Ninety-five patients with an aver-
age age of 59 years with documented 
LV ejection fraction (LVEF) of 35% or 
less, an LV end diastolic dimension 
(LVEDD) of 55 mm or greater, and New 
York Heart Association (NYHA) classi-
fication of II or III who were receiving 
guideline-recommended therapy were 
randomized on a 2:1 basis to treatment 
with VNS or sham. A total of 87 pa-

tients remained at the end of the study 
period and were included in the analy-
sis. To maintain blinding, all patients 
were implanted with VNS devices, and 
both treatment arms were titrated up 
to a detectable level of stimulation. In 
the control group, the NVS device was 
turned off completely at the end of the 
visit.8 

The primary efficacy end point was 
the change in left ventricular end-sys-
tolic diameter (LVESD) from baseline 

at randomization to 6 months after 
initiation, assessed by echocardiogra-
phy. A variety of secondary end points 
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of cardiac health, both objective and 
subjective, were also evaluated.8 

For patients in the therapy group, 
mean stimulation amplitude was 1.24 
± 0.74 mA at third titration and 1.42 ± 
0.80 mA after the 3-month follow-up 
visit. At a blinding assessment per-
formed at the 6-month follow up visit, 
results suggested that patients in the 
therapy group in particular seemed 
aware of their status (Table).8 

For the primary outcome end point 
of LVESD change from baseline, the 
sham and therapy groups showed 
comparable outcomes. Likewise, out-
comes were similar in the 2 groups in 
terms of other secondary echocardio-
graphic end points. However, patient 
surveys to assess cardiac health and 
quality of life (the Minnesota Living 
with Heart Failure Questionnaire and 
the Short Form 36 Survey) did show 
statistically significant improvement 
with VNS treatment, as did the NYHA 
functional class, which showed that 
62% of VNS group patients improved 
their class at least 1 point compared 
with 45% in the control group.8 

Thus, NECTAR-HF unexpectedly 
failed to demonstrate efficacy with re-
gard to its primary, echocardiographic 
end point of LVESD improvement, but 
it did demonstrate improvements in 
subjective end points. This finding, 
however, should be interpreted cau-
tiously due to the imperfect blinding 
noted previously. The authors hypoth-
esized that since all patients had been 
titrated to the highest comfortable 
amplitude, they were able to recog-
nize their treatment category status. 
Perhaps this led to subjective assess-
ments of functional improvement. 
Further, the authors note that other 
factors that may have contributed to 
the results, including incomplete un-
derstanding of proper dosing of VNS in 
humans, a possibly too-short period of 
observation, and inappropriate patient 
selection.8  EBC
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Transitions of Care
A Comprehensive Hospital-Based Inter- 
vention to Reduce Readmissions for 
Chronically Ill Patients: A Randomized 
Controlled Trial (October 2014)
Ariel Linden, DrPH; and Susan W. Butter-
worth, PhD
A hospital-based transitional care pro-
gram for patients with heart failure or 
pulmonary disease failed to reduce 30- 
or 90-day readmissions or emergency 
department visits.

Caregiver Presence and Patient Comple-
tion of a Transitional Care Intervention 
(October 2014) 
Gary Epstein-Lubow, MD; Rosa R. Baier, 
MPH; Kristen Butterfield, MPH; Rebekah 
Gardner, MD; Elizabeth Babalola, BA; Eric 
A. Coleman, MD, MPH; and Stefan Graven-
stein, MD, MPH
Caregivers’ presence during patient re-
cruitment is associated with a greater 
rate of completion of a post hospital 
transitional care coaching interven-
tion, particularly among men.

Ninety-Day Readmission Risks, Rates, 
and Costs After Common Vascular Sur-
geries (October 2014)
Eleftherios S. Xenos, MD, PhD; Jessica A. 
Lyden, BSc; Ryan L. Korosec, MBA, CPA; 
and Daniel L. Davenport, PhD
Common vascular surgery procedures 
are associated with frequent and high-
cost readmissions. Open wounds with 
infection, functional dependence, 
lengthy procedures, and transfusion 
are associated with 90-day readmis-
sion after vascular surgery.

Quality of Care
Leveraging EHRs to Improve Hospital 
Performance: The Role of Management 
(November 2014 HIT Special Issue)
Julia Adler-Milstein, PhD; Kirstin Woody 
Scott, MPhil; and Ashish K. Jha, MD, MPH 
The authors’ study identifies a key fac-
tor, management quality, which modi-
fies the association between electronic 
health record adoption and hospital 
performance. 

Evaluation of Collaborative Therapy 
Review to Improve Care of Heart Failure 
Patients (October 2014)
Harleen Singh, PharmD; Jessina C. Mc-
Gregor, PhD; Sarah J. Nigro, PharmD; Amy 
Higginson, BS; and Greg C. Larsen, MD

We implemented and evaluated a 
collaborative therapy review process 
aimed at optimizing heart failure ther-
apy among patients managed by their 
primary care providers.

Using Electronic Health Record Clinical De-
cision Support Is Associated With Improved 
Quality of Care (October 2014)
Rebecca G. Mishuris, MD, MS; Jeffrey A. 
Linder, MD, MPH; David W. Bates, MD, 
MSc; and Asaf Bitton, MD, MPH
Using EHR clinical decision support is 
associated with improved quality of 
care. Most primary care practices are 
missing at least 1 “meaningful use” 
clinical decision support module.

Cardiovascular Risk Reduction 
Population Targeting and Durability of 
Multimorbidity Colloborative Care Man-
agement (November 2014)
Elizabeth H.B. Lin, MD, MPH; Michael Von 
Korff, ScD; Do Peterson, MS; Evette J. Lud-
man, PhD; Paul Ciechanowski, MD, MPH; 
and Wayne Katon, MD 
Benefits of a patient-centered multi-
morbidity care management program 
occurred early, and were evident only 
among patients with depression and 
unfavorable medical control of diabe-
tes and heart disease. 

Improving Adherence to Cardiovascular 
Disease Medications With Information 
Technology (November 2014)
William M. Vollmer, PhD; Ashli A. Owen-
Smith, PhD; Jeffrey O. Tom, MD, MS; Reesa 
Laws, BS; Diane G. Ditmer, PharmD; David 
H. Smith, PhD; Amy C. Waterbury, MPH; 
Jennifer L. Schneider, MPH; Cyndee H. Yo-
nehara, BS; Andrew Williams, PhD; Suma 
Vupputuri, PhD; and Cynthia S. Rand, PhD 
Improving adherence to long-term 
medication therapy remains a chal-
lenge. Health information technology 
interventions that leverage electronic 
medical records are promising, low-
cost approaches for increasing adher-
ence.

Targeting High-Risk Employees May 
Reduce Cardiovascular Racial Disparities 
(September 2014)
James F. Burke, MD, MS; Sandeep Vijan, 
MD; Lynette A. Chekan, MBA; Ted M. Ma-
kowiec, MBA; Laurita Thomas, MEd; and 
Lewis B. Morgenstern, MD
Targeting cardiovascular risk reduction 

interventions to high-risk patients has 
the potential to reduce cardiovascular 
racial disparities, improve health, and 
reduce costs.

Cost-effectiveness Evaluation of a Home 
Blood Pressure Monitoring Program (Sep-
tember 2014)
Sarah J. Billups, PharmD; Lindsy R. Moore, 
PharmD; Kari L. Olson, BSc (Pharm), Phar-
mD; and David J. Magid, MD, MPH
A technology-based, pharmacist-run 
home blood pressure monitoring pro-
gram improves health outcomes by 
investing $20.50 per mm Hg systolic 
blood pressure lowered and $3300 per 
life-year gained.

Impact of Hypertension on Healthcare 
Costs Among Children (September 2014)
Todd P. Gilmer, PhD; Patrick J. O’Connor, 
MD, MPH; Alan R. Sinaiko, MD; Elyse O. 
Kharbanda, MD, MPH; David J. Magid, 
MD, MPH; Nancy E. Sherwood, PhD; Ken-
neth F. Adams, PhD; Emily D. Parker, MD, 
PhD; and Karen L. Margolis, MD, MPH
This study demonstrates a major in-
fluence of prehypertension and hyper-
tension on healthcare costs in a large 
cohort of children, independent of 
body mass index.

Contemporary Use of Dual Antiplatelet 
Therapy for Preventing Cardiovascular 
Events (August 2014)
Andrew M. Goldsweig, MD; Kimberly J. 
Reid, MS; Kensey Gosch, MS; Fengming 
Tang, MS; Margaret C. Fang, MD, MPH; 
Thomas M. Maddox, MD, MSc; Paul S. 
Chan, MD, MSc; David J. Cohen, MD, MSc; 
and Jersey Chen, MD, MPH
Use of dual antiplatelet therapy 
was modest for patients with exist-
ing cardiovascular disease for whom 
subgroup analysis from a landmark 
clinical trial suggested benefit in pre-
venting cardiovascular events, and low 
for patients with multiple risk factors 
without established cardiovascular 
disease, for whom increased cardio-
vascular events were suggested.

Economic Implications of Weight Change 
in Patients With Type 2 Diabetes Mellitus 
(August 2014)
Kelly Bell, MSPhr; Shreekant Parasura-
man, PhD; Manan Shah, PhD; Aditya Raju, 
MS; John Graham, PharmD; Lois Lamerato, 
PhD; and Anna D’Souza, PhD

Modest weight loss (>3%) among met-
formin-treated patients with type 2 
diabetes mellitus was associated with 
decreased costs, lower resource utili-
zation, and lower rates of treatment 
discontinuation.

Does CAC Testing Alter Downstream 
Treatment Patterns for Cardiovascular 
Disease? (August 2014)
Winnie Chia-hsuan Chi, MS; Gosia Syl-
westrzak, MA; John Barron, PharmD; 
Barsam Kasravi, MD, MPH; Thomas Pow-
er, MD; and Rita Redberg, MD, MSc
This article provides an assessment of 
the downstream impact of coronary 
artery calcium scanning on the subse-
quent treatment patterns of non–high-
risk patients. EBC
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In this section, we highlight articles from The American Journal of Managed Care on topics covered in this issue of Evidence-Based Cardiology.  

Please visit www.AJMC.com to read the full articles.
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