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SYNOPSIS: In a real-world population of atrial fibrillation patients at moderate to high risk of stroke, more than one-third were treated 
with aspirin as opposed to an oral anticoagulant. Those with conditions related to coronary heart disease were more likely to be treated 
with aspirin.

SOURCE: Hsu JC, Maddox TM, Kennedy K, et al. Aspirin instead of oral anticoagulant prescription in atrial fibrillation patients at risk for 
stroke. J Am Coll Cardiol 2016;67:2913-2923.

Built on multiple randomized, controlled trials, 
clinical registries, and meta-analyses, guide-
lines are consistent across societies in recom-

mending oral anticoagulation (OAC) for patients 
suffering from atrial fibrillation (AF) at moderate to 
high risk of thromboembolism (i.e., CHA2DS2-VASc 
score ≥ 2). Yet, for various reasons, clinical practice 
falls short. Hsu et al examined patient and practice-
based factors that may affect this decision in a real-
world setting.

They abstracted data from the American College 
of Cardiology’s Practice Innovation and Clini-
cal Excellence (PINNACLE) registry for patients 
presenting with AF and a CHADS2 score ≥ 2, or 
separately, a CHA2DS2-VASc score of ≥ 2. Patients 

with a documented medical, patient, or system 
reason that they could not receive aspirin or OAC 
were excluded from the study, as were patients who 
were not prescribed either agent. This resulted in 
cohorts of about 200,000-300,000 patients, each 
who were treated at 123 outpatient cardiovascular 
practices across the United States. Cohorts were 
stratified for the presence or absence of a coronary 
heart disease (CHD) equivalent condition (coronary 
artery disease, unstable angina, stable angina, prior 
myocardial infarction, prior coronary artery bypass 
graft surgery, or peripheral arterial disease) to fur-
ther elucidate the effect of another potential indica-
tion for antiplatelet therapy. The primary outcome 
was treatment with aspirin, with or without another 
antiplatelet agent, vs. OAC therapy.
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Critical analysis of the latest clinical
research in cardiovascular medicine

Remarkably, more than one-third of 
patients received aspirin instead of OAC: 
38.2% in patients with a CHADS2 score  
≥ 2 and 40.2% for those with a 
CHA2DS2-VASc score ≥ 2. After multi-
variable adjustment, CHD equivalent 
conditions or the presence of certain 
CHD risk factors (hypertension and 
dyslipidemia) were associated with the 
prescription of aspirin instead of OAC. 
Conversely, male sex, higher body mass 
index, prior stroke/transient ischemic 
attack, prior systemic embolism, and 
congestive heart failure were associ-
ated with more frequent prescription of 
OAC. There was a fair amount of varia-
tion in percentage of OAC prescriptions 
among sites, with an interquartile range 
of 56.4% to 69.9%. In addition to the 
appearance of underutilization of OAC 
therapy, researchers observed a poten-
tial overutilization of aspirin therapy, 
with 31.2% of patients without a CHD 
equivalent on OAC also prescribed as-
pirin. Usage of any thienopyridine (e.g., 
clopidogrel) was significantly lower in the 
OAC group. The authors concluded that 
despite the clear benefit of OAC use in 
this population, there appears to be a gap 
in care, most prominent in patients with 
or at risk for coronary artery disease.

n COMMENTARY
These data are consistent with several 
older large-scale studies that showed 
aspirin prescription as high as 28-38% 
in AF patients at risk for stroke. It is 
disappointing to see that in the era of the 
CHADS2 and CHA2DS2-VASc risk strati-
fication systems, and a setting of cardio-
vascular specific clinics with a focus on 
quality improvement, no improvement is 
evident. Non-U.S. data from the Global 
Anticoagulant Registry in the FIELD 
(GARFIELD) registry show slightly bet-
ter performance internationally, with 
only 25.3% of patients scoring ≥ 2 on 
the CHADS2 receiving aspirin instead of 
OAC. Hsu et al extend previous work by 
defining patients most likely to miss out 
on the benefit of OAC treatment, and in 
so doing, suggesting targets for educa-
tional intervention.

Clearly there seems to be a concern 
among some providers to avoid the 
combination of aspirin and OAC, but 

the decision to give aspirin and with-
hold OAC is likely based on erroneous 
calculations of risk on the part of the 
providers, the patients, or both. Perhaps 
the message that aspirin has little if any 
benefit in risk reduction for stroke and 
systemic embolism also is not fully ap-
preciated, and providers are hoping to 
get double the bang for their buck with a 
single prescription of aspirin. The lower 
utilization of OAC in women, who have 
been demonstrated to be at an increased 
risk of stroke compared to men, is harder 
to explain. The variance across practices 
in OAC usage suggests that focused 
intervention at the practice level may be 
important to improve OAC utilization. 
Perhaps greater clarity in the guidelines 
with regard to the need or lack thereof of 
aspirin therapy in addition to OAC use 
and the duration of antiplatelet follow-
ing an acute coronary syndrome would 
help both increase OAC prescriptions 
and decrease unnecessary aspirin use. 
Such usage not only exposes patients to 
increased bleeding if used in conjunc-
tion with OAC, but seems to serve as a 
hindrance to the proper prescription of 
OAC in this population. It is undeniably 
difficult to convince patients to take on 
the nuisance, cost, and often visible risk 
of bleeding, for the abstract long-term 
decreased chance of a stroke (the stroke 
that doesn’t happen being invisible), and 
shortcomings are as much a failure of the 
system as that of any individual providers 
or practices.

The most important limitation of this 
study is that its information source is 
already somewhat dated. The agents with 
the lowest bleeding risk, apixaban and 
edoxaban, were not yet FDA-approved, 
and there was little penetrance of direct 
oral anticoagulants (DOACs) in the study 
population, wherein 90% of patients on 
OAC were treated with warfarin. How 
the greater availability and utilization of 
DOACs has affected OAC usage over-
all is unclear, but it likely has led to an 
increase. Conversely, PINNACLE clinic 
sites were staffed by cardiology special-
ists and were focused on quality improve-
ment; true national utilization of OAC 
may be even lower. Bleeding risk (e.g., 
HAS-BLED scores) could not be captured 
in this study. However, as the net clinical 
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benefit of warfarin actually increased with the HAS-
BLED score, a higher bleeding risk alone should not 
justify the withholding of OAC. Hopefully these 

data have encouraged providers to closely examine 
their own practices, and enriched our understanding 
of treatment gaps.  n

ABSTRACT & COMMENTARY

Management of Oral Anticoagulation in Atrial 
Fibrillation Patients with Worsening Renal 
Function
By Michael Crawford, MD, Editor
SYNOPSIS: Approximately 25% of atrial fibrillation patients in a large trial comparing rivaroxaban to warfarin developed worsening renal 
failure during follow-up. Those treated with rivaroxaban had less embolic events, but equal bleeding events compared to those on 
warfarin.

SOURCE: Fordyce CB, Hellkamp AS, Lokhnygina Y, et al. On-treatment outcomes in patients with worsening renal function with rivaroxa-
ban compared with warfarin: Insights from ROCKET AF. Circulation 2016;134:37-47.

Physicians frequently end warfarin treatment if 
patients with non-valvular atrial fibrillation (AF) 

develop worsening renal function due to the fear 
of excessive bleeding risk. The liver predominantly 
metabolizes rivaroxaban, but one-third is renally 
excreted. However, clinicians know little about 
the bleeding risk of continuing rivaroxaban dur-
ing worsening renal function. Thus, investigators 
from the Rivaroxaban once daily versus warfarin in 
AF (ROCKET-AF) trial evaluated the outcome of 
patients in this large trial presenting with worsening 
renal function, defined as a decrease in estimated cre-
atinine clearance (CrCl) of > 20% compared to their 
baseline. By protocol, patients with baseline CrCl of 
30-49 mL/min received 15 mg/day of rivaroxaban vs. 
20 mg in those with a CrCl > 49 mL/min. Investiga-
tors did not change the rivaroxaban dose during the 
trial unless it fell below 30 mL/min. Patients with 
a high risk of bleeding were excluded. In 12,600 of 
the 14,200 patients, there was at least one creatinine 
after-study entry. These patients made up the study 
group. The primary efficacy outcome was stroke or 
systemic embolism, and the primary safety outcome 
was bleeding. During the course of the study, 26% 
of the rivaroxaban group and 27% of the warfarin 
group developed worsening renal function. There 
was no difference in the primary outcome or bleed-
ing between the worsening renal function group and 
the rest of the patients. The worsening renal func-
tion group experienced a high incidence of vascular 
death (P = 0.026). Worsening renal function patients 
randomized to rivaroxaban experienced fewer of 
the primary outcome events compared to warfarin 
patients (1.5 vs. 3.3 events per 100 patients-year). 
Researchers did not observe this in the stable renal 
function patients. However, bleeding events were not 
different in those on rivaroxaban who suffered from 

worsening renal function. The authors concluded 
that in patients with non-valvular AF on oral anti-
coagulants who developed worsening renal function, 
rivaroxaban-treated patients experienced significantly 
fewer vascular embolic events compared to warfarin-
treated patients, but bleeding events were not differ-
ent between the two therapies.

n COMMENTARY
It is well known that the new oral anticoagulants 
(NOACs) have to be dose-adjusted for renal function 
and are not recommended in patients presenting with 
severe renal impairment. Although warfarin does not 
need renal function adjustments to dose, the inci-
dence of worsening renal function on warfarin seems 
higher than on NOACs. This is the first study that 
has studied the effects of worsening renal function 
in patients on a NOAC vs. warfarin. It showed more 
embolic and other vascular events with worsening 
renal function on both drugs, but there were signifi-
cantly less on rivaroxaban compared to warfarin. 
This benefit of rivaroxaban was not at the expense 
of more bleeding events, which remained equivalent 
between the two treatment groups with worsening 
renal function. The authors believe that since about 
one-quarter of both treatment groups developed 
worsening renal function, this was an advantage for 
rivaroxaban therapy. 

Secondary analyses of other trials pitting NOACs 
against warfarin have produced similar results, so 
this may be a class benefit of NOACs. Since most AF 
patients are elderly and often suffer from vascular 
disease, worsening renal function will be common. In 
fact, about 20% of all patients in the various NOAC 
trials featured a CrCl < 50 mL/min. The only caveat 
is that clinicians may need to adjust the NOAC dose 
as CrCl fails to maintain bleeding rates equivalent to 
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or better than warfarin. Also, at some level of CrCl, 
most NOACs currently are contraindicated, usually < 
15-30 mL/min. Additionally, almost no data exist on 
NOACs in patients presenting with end-stage renal 
disease. Thus, warfarin currently serves an important 
role in patients who need anticoagulation and are 
severely renally impaired.

Why did warfarin perform worse in comparison to 
NOACs in patients presenting with declining renal 
function? This study provides a potential answer, but 
in the discussion (not in the results) section of the 
paper. The authors stated that in the worsening renal 

function patients, warfarin-treated patients spent less 
time in the therapeutic INR range than that observed 
in stable renal function patients. Thus, better warfarin 
management could have eliminated this difference, 
but that is not always easy to achieve in all situations.

Currently, clinicians and pharmaceutical sales people 
compare one NOAC vs. warfarin trial results to 
another to decide which NOAC is better for certain 
endpoints, such as stroke and bleeding. However, 
this may not be accurate since each study contained 
somewhat different patients. It’s time for head-to-
head NOAC studies.  n

ABSTRACT & COMMENTARY

Does Fludrocortisone Work  
in Vasovagal Syncope?
By Michael Crawford, MD, Editor
SYNOPSIS: A multicenter, randomized, double-blind, controlled trial of fludrocortisone at a range of doses in patients with recurrent 
vasovagal syncope showed an overall trend toward reduced syncope, which was statistically significant in those who achieved the 0.2 mg 
daily dose.

SOURCES: Sheldon R, Raj SR, Rose MS, et al. Fludrocortisone for the prevention of vasovagal syncope: A randomized, placebo-controlled 
trial. J Am Coll Cardiol 2016;68:1-9.

Brignole M. Finally, a drug proves to be effective against vasovagal syncope!: But not in all patients. J Am Coll Cardiol 2016;68:10-12.

Fludrocortisone is on the list of potential drugs to 
prevent vasovagal syncope events, but there are no 

clinical trials demonstrating its effectiveness. Thus, 
investigators conducted a multicenter, double-blind, 
placebo-controlled, dose-ranging, clinical trial of 
fludrocortisone for the prevention of recurrent vaso-
vagal syncope. Patients were included if they were  
> 14 years of age, experienced more than two syn-
copal spells, and presented with a Calgary Syncope 
Score of > -3. Patients with other causes of syncope, 
pacemakers, previous experience with fludrocorti-
sone, or with other major comorbidities that would 
preclude fludrocortisone were excluded. Researchers 
educated all 210 patients enrolled about precipitators 
of syncope and counter pressure maneuvers. Those 
randomized to fludrocortisone started with 0.1 mg/
day, which increased, if possible, to 0.2 mg daily, 
or decreased to 0.05 mg, if necessary. Investigators 
discouraged nonstudy medications and pacemakers. 
Women made up 70% of the population, and the 
subjects’ mean age was 30 years. The median num-
ber of syncopal spells was 15 over a median of nine 
years. During the median follow-up of 364 days, 96 
patients experienced at least one syncope episode. 
In an intention-to-treat analysis, 42 of 105 patients 
randomized to fludrocortisone and 54 of 105 ran-
domized to placebo experienced at least one syncopal 
spell (hazard ratio [HR] = 0.69; 95% confidence in-

terval [CI], 0.46-1.03; P = 0.069). There were no se-
rious adverse events, but 58 patients withdrew from 
the study for a variety of reasons. Successful dose 
titration to 0.2 mg daily in 61% increased adverse 
effects, but reduced the recurrence rate (HR, 0.51; 
CI, 0.28-0.89; P = 0.02). The authors concluded that 
although fludrocortisone did not achieve a statisti-
cally significant reduction in vasovagal syncope in 
the overall intention-to-treat analysis, in those who 
achieved dose stabilization at 0.2 mg daily, syncopal 
events were significantly lower.

n COMMENTARY
Small, uncontrolled and short follow-up controlled 
trials have produced variable results for several phar-
maceutical agents, pacing, counter pressure maneu-
vers, and increased salt and water consumption for 
preventing vasovagal syncope. This is the first long-
term randomized, controlled, double-blind study that 
has been performed for any therapy for vasovagal 
syncope. Fludrocortisone features a strong patho-
physiologic basis. Saline infusions in tilt table testing 
studies have led to reduced syncope with further tilt 
testing. Fludrocortisone increases renal salt and water 
retention and results in increased plasma volume. 
It has been a mainstay of therapy for orthostatic 
hypotension and autonomic dysfunction. It is prob-
ably more consistently effective than telling patients 
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to increase salt and water intake, although this has 
not been tested. Vasovagal syncope is thought to be 
due to inappropriate vasodilation, which results in 
reduced venous return. Thus, the therapeutic ratio-
nale for fludrocortisone is strong. 

This study failed to demonstrate the prespecified goal 
of a > 40% reduction in syncopal spells, which drove 
the power calculation for the trial. However, it did 
result in a 31% reduction in the intention-to-treat 
analysis, which was not quite statistically significant. 
In those who were successfully titrated to the 0.2 mg 
daily dose (61% of those treated with fludrocorti-
sone), recurrent syncope fell 49%, which was statisti-
cally significant (P = 0.02). The highest recommended 
dose for orthostatic hypotension is 0.3 mg daily. The 
dose range in this study was 0.05-0.2 mg daily, so 
some patients may have been underdosed. On the 
other hand, 28% of the patients withdrew from the 
study, many of whom experienced adverse effects. 
Also, even in those who achieved a 0.2 mg daily dose, 
44% still had at least one syncopal spell over the 
year of follow-up. Thus, fludrocortisone is not going 

to be the treatment for everyone. The investigators’ 
subgroup analysis showed that those who benefited 
most were those with a baseline systolic blood pres-
sure of < 110 mmHg. Such patients undoubtedly have 
little blood pressure reserve. Also, the median age in 
this study was 30 years, suggesting the investigators 
were loath to use fludrocortisone in older patients. Of 
course, older patients are more likely to present with 
the comorbidities that were exclusion criteria in this 
study, such as high baseline blood pressure.

The study, the accompanying editorial, and my own 
experience suggest that fludrocortisone is worth 
trying in the subgroup of vasovagal syncope pa-
tients who are young and otherwise healthy, who 
demonstrate low systolic blood pressures at rest, and 
who experience frequent vasovagal episodes. In this 
study, the median number of syncopal spells in the 
year prior to study enrollment was three to four. One 
strength of this study was that clinical criteria (Cal-
gary Syncope Score) were used to diagnose vasovagal 
syncope. Head up tilt testing was not used, which 
makes the results more widely applicable.  n

ABSTRACT & COMMENTARY

Predictors of Functional Status in Heart  
Failure with Preserved Ejection Fraction
By Van Selby, MD
Assistant Professor of Medicine, University of California, San Francisco, Cardiology Division, Advanced Heart Failure 
Section

Dr. Selby reports no financial relationships relevant to this field of study.

SYNOPSIS: In a retrospective cohort of patients presenting with heart failure with preserved ejection fraction, functional impairment was 
primarily driven by body mass index, diastolic dysfunction, and pulmonary vascular disease. New York Heart Association functional class, 
right ventricular dysfunction, and natriuretic peptide levels were the strongest predictors of death or heart failure hospitalization.

SOURCES: Dalos D, Mascherbauer J, Zotter-Tufaro C, et al. Functional status, pulmonary artery pressure, and clinical outcomes in heart 
failure with preserved ejection fraction. J Am Coll Cardiol 2016;68:189-199.

Kitzman DW, Shah SJ. The HFpEF obesity phenotype: The elephant in the room. J Am Coll Cardiol 2016;68:200-203.

Heart failure with preserved ejection fraction  
(HFpEF) is associated with significant morbid-

ity and mortality. The primary symptom of HFpEF, 
breathlessness (often assessed using the New York 
Heart Association [NYHA] Functional Classifica-
tion), is the major contributor to reduced quality of 
life. However, the specific parameters that predict 
functional impairment, and their relationship to 
clinical outcomes, is not well defined in the HFpEF 
population.

To identify the specific mechanisms underlying 
symptoms and adverse outcomes, Dalos et al ret-
rospectively reviewed 193 patients presenting with 

HFpEF treated at a single institution between 2011 
and 2015. HFpEF was defined according to current 
guideline recommendations: signs or symptoms of 
heart failure (HF), left ventricular ejection fraction 
(LVEF) > 50%, N-terminal pro B-type natriuretic 
peptide (NT-proBNP) > 220 pg/mL, and echocardio-
graphic evidence of left ventricular (LV) diastolic dys-
function. Right heart catheterization, with a pulmo-
nary artery wedge pressure > 12 mmHg, confirmed 
the diagnosis. Patients with diagnoses such as cardiac 
amyloid, hypertrophic cardiomyopathy, and sig-
nificant coronary artery disease were excluded. The 
authors first examined predictors of advanced NYHA 
functional class, and in a separate analysis examined 
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NYHA class as a predictor of adverse outcomes (car-
diac death and/or HF hospitalization).

In multivariate logistic regression models, the stron-
gest independent predictors of increased NYHA func-
tional class were advanced age (P = 0.007), higher 
body mass index (BMI; P = 0.002), previous HF 
hospitalization (P = 0.005), higher NT-proBNP levels 
(P < 0.001), diastolic function by echocardiography 
(P = 0.031), and higher diastolic pulmonary arterial 
pressure (P < 0.001).

During 22 months of follow-up, 64 patients reached 
the combined endpoint of cardiac death and/
or HF hospitalization. Independent predictors of 
the combined endpoint were NYHA class III or 
IV (hazard ratio [HR], 2.1; P = 0.04), higher NT-
proBNP level (HR = 1.7 per quartile; P < 0.001), 
and impaired right ventricular function by visual 
assessment (HR, 2.4; P = 0.001). The authors 
concluded that symptoms of breathlessness in HFpEF 
are multifactorial and largely related to increased 
BMI, LV diastolic dysfunction, and the pulmonary 
vasculature, and these should be targets of future 
therapeutic interventions.

n COMMENTARY
Exercise intolerance is a primary symptom in pa-
tients suffering from HF and a major contributor to 
reduced quality of life in this population. Because 
HFpEF frequently is associated with comorbidities 
such as pulmonary disease, atrial fibrillation, and 
chronic kidney disease, it can be difficult to identify 
the primary causes of dyspnea and adverse outcomes 
in this population.

The authors characterized their HFpEF cohort well, 
using clinical, echocardiographic, and invasive he-
modynamic parameters. Using the NYHA functional 
classification, they found left and right ventricular 
function, as well as the pulmonary vasculature, de-
termine exercise intolerance. As the authors argued, 
these should be considered potential targets for 
future HFpEF therapies. Small studies of vasodilator 

therapy for HFpEF have produced promising results. 
However, these findings have not been replicated in 
large, multicenter trials.

The strong association identified in this study be-
tween increased BMI and symptomatology (as 
assessed by NYHA class) is particularly intriguing 
and potentially useful in the management of HFpEF. 
Obesity is common in the HFpEF population, and 
the link between obesity and development of HF-
pEF is well established. There are several potential 
explanations for this relationship, including inflam-
mation, hypertension, and insulin resistance. Adi-
posity also promotes systolic, diastolic, arterial, and 
skeletal muscle dysfunction. The authors built on 
these epidemiological and pathophysiologic associa-
tions and rightly argue that adiposity, along with the 
hemodynamic abnormalities, should be considered a 
potential therapeutic target in HFpEF.

In an accompanying editorial, Kitzman and Shah 
wrote that surprisingly little attention has been given 
to the role of increased adiposity in HFpEF and its 
potential as a therapeutic target. In fact, many of 
the pivotal clinical trials of HFpEF have specifically 
excluded patients with high BMI. They cited several 
recent studies showing the benefits of weight loss, 
whether through bariatric surgery or calorie restric-
tion, in reducing the incidence of HF and improving 
symptoms in HFpEF patients. The Dalos et al study 
further strengthens the argument for obesity as a 
therapeutic target in HFpEF by establishing the link 
between BMI and symptoms.

This study clarifies the contributors to both exercise 
intolerance and adverse outcomes in HFpEF, empha-
sizing the pathophysiologic importance of obesity, 
diastolic dysfunction, and pulmonary vascular 
disease. Hopefully these findings will guide future 
research into therapies for this condition. For now, 
more aggressive management of obesity is a relatively 
low-risk intervention that may benefit patients with 
HFpEF and persistent symptoms despite appropriate 
therapy.  n

ABSTRACT & COMMENTARY

Early Adverse Events Post-PCI Carry  
Greatest Mortality Risk
By Jeffrey Zimmet, MD, PhD

Associate Professor of Medicine, University of California, San Francisco; Director, Cardiac Catheterization Laboratory, 
San Francisco VA Medical Center

Dr. Zimmet reports no financial relationships relevant to this field of study.
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SYNOPSIS: Approximately one in eight patients who undergo successful percutaneous coronary intervention will suffer myocardial infarc-
tion, stent thrombosis, or a clinically relevant bleeding event within two years.

SOURCE: Brener SJ, Kirtane AJ, Stuckey TD, et al. The impact of timing of ischemic and hemorrhagic events on mortality after per-
cutaneous coronary intervention: The ADAPT-DES study. J Am Coll Cardiol Interv 2016. pii: S1936-8798(16)30491-5. doi: 10.1016/j.
jcin.2016.04.037. [Epub ahead of print].

Among patients undergoing percutaneous coro 
 nary intervention (PCI) in the contemporary 

era, some will experience serious ischemic or bleeding 
events in the subsequent two years, according to the 
ADAPT-DES study. ADAPT enrolled 8,582 patients 
following successful PCI from 11 sites in the United 
States and Germany. All patients were placed on dual 
antiplatelet therapy with aspirin and clopidogrel, and 
platelet reactivity was measured with the VerifyNow-
point-of-care assay. The primary purpose of the 
study, which has been published previously, was to 
detect differences in stent thrombosis in patients with 
high on-treatment platelet reactivity. The purpose of 
the analysis of the ADAPT-DES study was to assess 
the importance of the timing of the adverse events 
after PCI on outcomes.

Patients were followed by office or phone visits 
out to two years, and events, including myocardial 
infarction (MI), stent thrombosis, and clinically 
relevant bleeding, were tracked and adjudicated. 
After two years of follow-up, 1,060 patients (12.4% 
of the original 8,582) had experienced one or more 
of these events, 691 experienced serious bleeding 
(of which 261 occurred prior to hospital discharge), 
294 suffered a MI not related to stent thrombosis, 
and 75 had definite or probable stent thrombosis. 
Patients who experienced events presented with more 
risk factors for coronary disease than those who did 
not. Overall, these patients underwent more complex 
procedures, with more stents implanted per patient, 
and more vessels and lesions treated. Unsurprisingly, 
patients with interrupted dual antiplatelet therapy 
at one and two years were more likely to experience 
clinically important bleeding at these time points.

Each of the tracked complications carried an in-
creased risk of death, with the highest mortality 
(27.2%) observed among patients with stent throm-
bosis. An intermediate risk of death was noted in pa-
tients with either MI or significant bleeding (12.4% 
and 10.5%, respectively), while the lowest mortal-
ity (2.7%) occurred in patients without any events. 
Among patients with stent thrombosis, event timing 
clearly was related to mortality risk, with 38.5% of 
patients who developed early stent thrombosis (≤ 30 
days) dying within 30 days of the event vs. 15.3% 
of those whose events occurred late (30-365 days) 
and 20.0% of those whose events occurred very late 
(beyond 365 days). Investigators observed a reverse 
pattern among patients with MI that was not associ-
ated with stent thrombosis, with only a 0.8% mortal-

ity risk with early MI, vs. 5.1% and 7.5% mortality 
in patients with late and very late MI. By stepwise, 
multivariate modeling, all three types of event — 
stent thrombosis, clinically important bleeding, and 
MI — were independent predictors of death within 
two years of the index PCI.

The study concluded that post-PCI ischemic and 
hemorrhagic events are associated with an increased 
mortality risk, which is highest in those with stent 
thrombosis. With regard to event timing, the risk of 
death is greatest in those with early stent thrombosis 
and in those with very late spontaneous MI.

n COMMENTARY
There is nothing particularly groundbreaking about 
this study. Indeed, it should not surprise clinicians 
that bleeding, stent thrombosis, and MI occur after 
PCI and are associated with an elevated risk of death. 
Rather, the main utility of this study is to provide 
remarkably clear insight into the risks and timing of 
adverse events following MI in the contemporary era. 
In this study, which included a real-world mix of pa-
tients and procedures, just over 12% of patients ex-
perienced a major bleeding or ischemic event within 
two years of their PCI procedure. Bleeding accounted 
for a majority of events, and two-thirds of bleeding 
episodes occurred after hospital discharge.

When counseling patients following PCI, it is im-
portant clinicians have accurate data to convey. In 
particular, the concept that significant risk remains in 
the years following PCI is important. The devastat-
ing consequences of early stent thrombosis suggests a 
need for close follow-up in the early period, but with 
continued monitoring of lower intensity over time.  
The one-in-eight risk of serious events is something 
to which a majority of patients can relate in an intui-
tive manner.  n
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1.  The highest mortality is associated with which 
post-percutaneous coronary intervention 
complication?

a. Early stent thrombosis

b. Significant bleeding episode

c. Non-stent thrombosis myocardial 
infarction 

d. Target vessel revascularization 

2.  Recent studies suggest which new treatment 
target for symptomatic heart failure with 
perceived ejection fraction?

a. Elevated brain-type natriuretic peptide

b. Right ventricular systolic dysfunction 

c. Obesity

d. Left ventricular septal myectomy 

3.  A recent survey of treatment for atrial 
fibrillation showed that many physicians chose 
aspirin over anticoagulant for which category 
of patients?

a. Congestive heart failure 

b. Coronary artery disease

c. Prior stroke or transient ischemic attack 

d. Obesity 

4.  In patients presenting with non-valvular atrial 
fibrillation, treatment with rivaroxaban vs. 
warfarin results in:

a. less progression to end-stage renal disease. 

b. fewer vascular deaths. 

c. less major bleeding. 

d. fewer vascular embolic events.

5.  Fludrocortisone treatment for recurrent 
vasovagal syncope is most likely to be effective 
in patients with which of these characteristics? 

a. Resting systolic blood pressure < 110 
mmHg

b. > 60 years of age

c. ≤ one syncopal spell per year 

d. > two cardiovascular comorbidities 
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