
Critical analysis of the latest clinical
research in cardiovascular medicine

Vol. 36, Issue 10, October 2017
AHCMedia.com

[INSIDE] 

Financial Disclosure: Clinical Cardiology Alert’s Physician Editor Michael H. Crawford, MD, Peer Reviewer Susan Zhao, MD, Nurse Planner Aurelia 
Macabasco-O’Connell, PhD, ACNP-BC, RN, PHN, FAHA, Editor Jonathan Springston, Executive Editor Leslie Coplin, and AHC Media Editorial 
Group Manager Terrey L. Hatcher report no financial relationships relevant to this field of study.

Is Dabigatran Reversal 
Agent Effective?

page 75

Atrial Fibrillation and 
Cardiomyopathy

page 76

Improving Systolic 
Heart Failure  
Outcomes

page 78

Anomalous Coronary 
Arteries

page 79

ABSTRACT & COMMENTARY

RE-DUAL Deals Another Blow 
to Triple Therapy
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.

SYNOPSIS: In this trial of post-percutaneous coronary intervention patients with atrial fibrillation, dual antithrombotic therapy with 
dabigatran and a P2Y12 inhibitor showed lower rates of bleeding but similar ischemic and thrombotic outcomes compared to a triple 
therapy regimen with warfarin.

SOURCE: Cannon CP, Bhatt DL, Oldgren J, et al. Dual antithrombotic therapy with dabigatran after PCI in atrial fibrillation. N Engl J Med 
2017 Aug 27. doi: 10.1056/NEJMoa1708454. [Epub ahead of print].

Balancing antithrombotic therapy with bleeding 
risk is a major issue in cardiovascular medicine, 
but is an especially thorny problem in patients 

with atrial fibrillation (AF) who undergo coronary 
stenting. In these patients, anticoagulation therapy 
is indicated for the prevention of stroke, and a 
combination of aspirin with a P2Y12 inhibitor is 
prescribed for prevention of stent thrombosis and 
other ischemic events. The combination of these 
agents, generally known as triple therapy, has been 
demonstrated to substantially increase the risk of 
serious bleeding compared to individual components of 

this treatment. Yet, U.S. guidelines still recommend this 
course of treatment. The strategy of dropping aspirin 
from the mix was first studied in the 573-patient 
WOEST trial, published in 2013, where it was reported 
to reduce the risk of bleeding without an increase in 
ischemic complications. The authors of the PIONEER 
AF-PCI trial, who published their results in late 2016, 
subsequently studied a dual antithrombotic approach 
with the direct oral anticoagulant rivaroxaban in more 
than 2,000 post-percutaneous coronary intervention 
(PCI) AF patients. In this study, the safety data 
appeared promising, with a reduction in bleeding 
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events without evidence of decreased 
efficacy.

The RE-DUAL PCI trial, the results of 
which were presented recently at the 2017 
European Society of Cardiology meeting, 
examined this question with the oral direct 
thrombin inhibitor dabigatran. In what is 
now the largest such study to date, 2,725 
patients with AF undergoing coronary 
stenting were assigned randomly to either 
triple therapy with warfarin, aspirin, and 
a P2Y12 inhibitor, or to dual therapy 
with one of two doses of dabigatran plus 
a P2Y12 inhibitor in a paired fashion 
with triple therapy. Notably, only the 150 
mg dose of dabigatran is approved in the 
United States for treatment of patients 
with non-valvular AF; the 110 mg dose is 
an option in most countries. For patients 
in the triple therapy group, aspirin was 
dropped after one month in those receiving 
bare metal stents, and after three months 
in drug-eluting stent recipients. Similar 
to PIONEER, the primary endpoint here 
concerned bleeding alone — time to first 
major or clinically relevant bleeding event, 
as defined by the International Society 
on Thrombosis and Haemostasis (ISTH). 
Ischemic and thromboembolic events were 
analyzed as a secondary endpoint using 
a noninferiority design, as a composite 
of all-cause death, myocardial infarction, 
stroke, systemic embolism, or unplanned 
revascularization.

Among patients in the trial, approximately 
50% underwent PCI for acute coronary syn-
drome, with the remainder presenting with 
stable coronary disease. More than 80% 
received only drug-eluting stents, and the 
majority received clopidogrel as the P2Y12 
inhibitor, with ticagrelor used in only 12%. 
Of the patients receiving warfarin, the mean 
time in the therapeutic international normal-
ized ratio range was 64%, which closely 
mirrors prior trials.

At a mean follow-up of 14 months, a quali-
fying bleeding event was recorded in 15.4% 
of the 110 mg dual-therapy group and 
26.9% of the triple-therapy group with war-
farin (95% confidence interval [CI], 0.42-
0.63; P < 0.001), and 20.2% in the 150 mg 
dual-therapy group compared to 25.7% in 
the corresponding triple-therapy group (haz-
ard ratio [HR], 0.72; 95% CI, 0.58-0.88; 

P < 0.001). Rates of major bleeding alone, 
even when defined by the more stringent 
Thrombolysis in Myocardial Infarction 
(TIMI) criteria, also were significantly lower 
in both dual-therapy groups: 1.4% in the 
110 mg dual-therapy group and 2.1% in the 
150 mg dual-therapy group, compared to 
3.8% and 3.9% in the corresponding triple-
therapy groups.

The composite secondary efficacy endpoint 
of thromboembolic events, death, or 
unplanned revascularization was similar 
between the dual- and triple-therapy 
groups: 13.7% in the two dual-therapy 
groups combined compared to 13.4% in 
the triple-therapy group (HR, 1.04; 95% 
CI, 0.84-1.29; P = 0.005 for noninferiority). 
Rates of stent thrombosis were low overall, 
occurring in 15 patients in the 110 mg 
dual-therapy group compared to eight in the 
triple-therapy group (P = 0.15), and in seven 
patients in the 150 mg dual-therapy group 
compared to seven in the corresponding 
triple-therapy group (P = 0.98). The authors 
concluded that dual antithrombotic therapy 
with either of the two doses of dabigatran 
conferred lower bleeding risk compared 
to triple therapy with warfarin, and was 
noninferior regarding the risk of ischemic 
and thromboembolic events.

n COMMENTARY
The main results of the RE-DUAL PCI trial 
should come as no surprise. After all, this 
study was sponsored by the company that 
manufactures dabigatran, and was designed 
as a safety trial. The bleeding definition 
used as part of the primary endpoint, 
ISTH clinically relevant bleeding, is one 
of the more inclusive measures available 
and virtually guaranteed a large number 
of events. The “dual-therapy” groups 
included only the two dosing regimens with 
dabigatran, with no “WOEST-like” arm 
with warfarin. The triple-therapy arm was 
destined to lose out regarding bleeding, with 
full-dose warfarin acting as a strawman of 
sorts. So why should clinicians pay attention 
to these results, and what can clinicians 
learn that can inform general practice?

First, this is a confirmation and reminder 
that triple therapy is associated with 
strikingly high rates of clinically evident 
bleeding. Fully one-quarter of patients in 
the triple therapy group exhibited some 
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clinically evident bleeding, and nearly 4% experienced 
major bleeding, according to the TIMI definition. 
RE-DUAL used an abbreviated version of triple 
therapy that has been common outside the United 
States: stopping aspirin after one month for bare metal 
stents and after three months for drug-eluting stents. 
So, in effect, this trial compared dual therapy using a 
direct oral anticoagulant with three months of triple 
therapy (in the majority who received drug-eluting 
stents) followed by dual therapy with warfarin, and 
still showed a significant difference in bleeding hazard. 
More difficult is the interpretation of the ischemic and 
thrombotic events in the trial, which were relegated to 
secondary endpoints. The authors of the trial enrolled 
fewer patients than originally planned, and the authors 

noted that they had limited power to examine efficacy. 
It was certainly underpowered to study low-frequency 
events, including the feared complication of stent 
thrombosis. Yet, as in the similarly underpowered 
PIONEER and WOEST trials, there was not even a 
signal or trend suggesting increased risk with a direct 
oral anticoagulant-based dual-therapy regimen. This 
leaves room for individualization of therapy, balancing 
a patient’s specific risk profiles for thrombotic vs. 
bleeding outcomes. There remain patients with elevated 
thrombotic risk (based on clinical presentation and 
stent anatomy) for whom triple therapy still may be 
the favored approach. However, for most patients with 
AF after PCI, a dual antithrombotic regimen should be 
considered a viable option.  n

ABSTRACT & COMMENTARY

Is a Dabigatran Reversal Agent Effective?
By Michael H. Crawford, MD, Editor
SYNOPSIS: A pragmatic clinical study of idarucizumab for counteracting the effects of the oral anticoagulant dabigatran showed rapid and 
complete reversal of its effects in patients with major bleeding or urgent surgery, without any adverse safety concerns.

SOURCE: Pollack CV Jr, Reilly PA, van Ryn J, et al. Idarucizumab for dabigatran reversal – full cohort analysis. N Engl J Med 2017;377: 
431-441.

One advantage of dabigatran therapy for stroke 
prevention in atrial fibrillation (AF) patients is the 

existence of an antidote, but how well does it work? 
Investigators performed a multicenter, international, pro-
spective, open-label study of idarucizumab 5 mg IV in 
503 patients on dabigatran needing anticoagulant rever-
sal, the Reversal Effects of Idarucizumab on Active Dab-
igatran (RE-VERSE AD) study. The authors studied two 
groups of patients. Group A had life-threatening bleed-
ing (n = 301). Group B required surgery and couldn’t 
wait eight hours for hemostasis to return after stopping 
dabigatran (n = 202). The primary endpoint was the 
maximum percent reversal of anticoagulation four hours 
after completion of the infusion of idarucizumab as mea-
sured by either the thrombin time or the ecarin clotting 
time. Serial blood samples for pharmacologic studies 
were performed over the first 24 hours after the infusion 
of idarucizumab. A second dose of idarucizumab was 
permitted for recurrent or continued bleeding or objec-
tive evidence of residual anticoagulant effect. Clinical 
outcomes were secondary endpoints. Adverse effects 
were attributed to idarucizumab if they occurred within 
five days. More than 95% of the patients were receiving 
dabigatran for stroke prevention in AF. The mean age 
was 78 years. The median percent reversed at four hours 
was 100%. Dabigatran concentrations fell from around 
100 mg/mL to near zero within minutes of the infu-
sion of idarucizumab and remained < 20 mg/mL for 24 
hours. A second dose of idarucizumab was administered 

to only eight patients. In group A, 46% experienced 
gastrointestinal bleeding, and 33% experienced intracra-
nial bleeding. The median time to cessation of bleeding 
was 2.5 hours after idarucizumab was administered. In 
group B, the planned surgery commenced at a median 
time of 1.6 hours. Perisurgical hemostasis was normal 
in 93%. At 90 days, about 7% of patients experienced a 
thrombotic event and 19% experienced mortality. There 
were no serious safety issues with idarucizumab admin-
istration. The authors concluded that idarucizumab was 
shown to rapidly reverse the anticoagulation caused by 
dabigatran without any serious safety issues.

n COMMENTARY
Although idarucizumab worked well in animals and 
normal volunteers to reverse the effects of dabigatran, it 
is always useful to see how such agents work in real-
world patients. Thus, this uncontrolled, pragmatically 
designed, open-label study is of interest. Clearly, idaru-
cizumab rapidly drops dabigatran blood levels to near 
zero for at least 12 hours. Between 12 and 24 hours, 
some anticoagulant effect (dabigatran levels < 20 mg/
mL) returned in about 20% of patients. The authors at-
tributed this to the redistribution of dabigatran from ex-
travascular spaces into the vasculature. This was associ-
ated with bleeding in only 10 patients. A second dose of 
dabigatran was administered to seven of these patients. 
Overall, only one dose of 5 mg of idarucizumab was 
given to 98% of patients. Anti-idarucizumab antibodies 
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were detected in about 6% of patients, but at low titers. 
Three patients demonstrated possible hypersensitivity 
events: one with a rash who also started tramadol; one 
with vomiting and loss of consciousness who had intra-
cerebral hemorrhage; and one with possible anaphylaxis 
who was started on amoxicillin. Other potential adverse 
events were observed in about one-quarter of patients, 
but all could be ascribed to worsening of the index event 
or the underlying condition of the patients.

In group B, the surgeons reported 95% of patients 
appeared to exhibit normal or mildly impaired 
hemostasis at a median start time of 1.6 hours after 
idarucizumab was administered. Considering these data 
and the safety of idarucizumab, surgery probably could 
start as soon as the idarucizumab is administered. In 
group A, the efficacy of idarucizumab is more difficult 
to determine. These were sick patients with a high 
mortality rate (7% at five days, 13% at 30 days). Also, 
there were many factors affecting hemostasis. Often, 
blood transfusions occurred and other products were 
administered. In addition, many received antiplatelet 

agents at a mean of four days, and most restarted 
anticoagulants at a mean of 13 days. Investigators 
started such agents within 72 hours in 23% of group 
A patients. Further, the authors noted that mortality 
reported in patients undergoing surgery or experiencing 
a major spontaneous bleeding event on warfarin is 
about 30%, which is higher than the 19% observed in 
this study. Finally, thrombotic events are to be expected 
if one rapidly reverses anticoagulation, but the 7% 
observed in this study is lower than that reported with 
warfarin. No procoagulant effect of idarucizumab has 
been observed in animals or normal human volunteers. 
Since there is no effective alternative to idarucizumab 
for reversing the effects of dabigatran, there was no 
comparison group, and the investigators believed that 
it was unethical to create a control group given the 
strength of the pre-clinical data. The FDA has approved 
idarucizumab at the doses used in this study. This makes 
dabigatran an attractive oral anticoagulant for patients 
who demonstrate indications for oral anticoagulation 
but are at high risk of bleeding.  n

ABSTRACT & COMMENTARY

Rate-controlled Atrial Fibrillation  
as a Reversible Cause of Cardiomyopathy
By Joshua D. Moss, MD
Associate Professor of Clinical Medicine, Cardiac Electrophysiology, Division of Cardiology, University of California,  
San Francisco

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

SYNOPSIS: In patients with persistent but rate-controlled atrial fibrillation and left ventricular systolic dysfunction of otherwise uncertain 
etiology, catheter ablation to restore sinus rhythm can result in significant improvement or normalization of ejection fraction.

SOURCE: Prabhu S, Taylor AJ, Costello BT, et al. Catheter Ablation Versus Medical Rate control in Atrial Fibrillation and Systolic Dysfunc-
tion (CAMERA-MRI). J Am Coll Cardiol 2017 Aug 22. pii: S0735-1097(17)39349-X. doi: 10.1016/j.jacc.2017.08.041. [Epub ahead of 
print].

Atrial fibrillation (AF) and heart failure frequently  
 coexist, and cardiologists often debate which 

disease preceded the other in a given patient, or whether 
they developed in parallel. A trial of pharmacologic 
rhythm control (predominantly with amiodarone) in 
patients with heart failure did not show superiority 
over rate control, but antiarrhythmic drugs are known 
to produce limited efficacy and their own deleterious 
effects. Prior trials of catheter ablation for AF in pa-
tients with heart failure from a variety of etiologies have 
shown mixed results.

In this multicenter randomized trial, investigators sought 
to determine whether restoration of sinus rhythm would 

be beneficial in a more homogeneous population of 
patients with persistent AF and left ventricular systolic 
dysfunction; specifically, patients with cardiomyopathy 
unexplained by ischemic heart disease, valvular disease, 
or other known causes. Over three years, 68 patients 
with left ventricular ejection fraction (LVEF) ≤ 45%, 
persistent AF, and at least New York Heart Association 
(NYHA) class II symptoms were randomized to either 
catheter ablation or medical rate control, and 66 were 
analyzed. Cardiac MRI with late gadolinium enhance-
ment (LGE) imaging was performed prior to randomiza-
tion and after four weeks of initial rate control, target-
ing an average ventricular rate < 100 bpm on 24-hour 
Holter monitoring. Thereafter, catheter ablation (CA) 
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was performed within one month of randomization, 
or medical rate control (MRC) was titrated to achieve 
resting heart rate < 80 bpm, average 24-hour ventricu-
lar rate < 100 bpm, and post-exercise rate < 110 bpm. 
Recurrence of AF after ablation was monitored via an 
implantable loop recorder.

In the CA group, single-procedure freedom from atrial 
arrhythmias was 75% (including patients on antiar-
rhythmic drugs), with an average AF burden at six 
months of 1.6 ± 5.0%. In the MRC group, average ven-
tricular rates were well controlled throughout (80 ± 10 
bpm at six months), although significantly higher than 
the average sinus rates achieved after CA. The CA group 
demonstrated improvement in LVEF by 18.3% vs. 4.4% 
for the MRC group. 

By six months, 58% of patients undergoing CA had 
recovered LVEF to > 50%, while only 9% of the MRC 
group demonstrated similar results. Patients in the CA 
group also exhibited significant decreases in left ven-
tricular end-systolic volume, left atrial volume, serum 
B-type natriuretic peptide (BNP), and NYHA class com-
pared with the MRC group. Patients without significant 
LGE on cardiac MRI were much more likely to demon-
strate normalization of LV function, and absence of LGE 
was the only predictor of normalization after CA in a 
multivariate analysis. Complications after CA were rare. 

The authors concluded that AF is an underappreciated 
reversible cause of left ventricular systolic dysfunction in 
patients with unexplained systolic heart failure despite 
adequate rate control.

n COMMENTARY
This study was the first randomized trial of CA for 
rhythm control vs. medical rate control of persistent 
AF in a population of patients with exclusively 
idiopathic cardiomyopathy. The remarkable results, 
highly significant despite the small study size, suggested 
an entity the authors referred to as “arrhythmia-
mediated cardiomyopathy.” This was distinct from 
cardiomyopathy resulting from tachycardia — 
robust maintenance of sinus rhythm with CA (and 
antiarrhythmic drugs as needed) resulted in significant 
improvements in LVEF that were not approached by 

rate control alone. The absence of LGE on cardiac 
MRI predicted better response, with 73% of LGE-
negative patients undergoing ablation, demonstrating 
normalization of LV systolic function (compared with 
21% of LGE-positive patients).

Obvious strengths of the study included the randomiza-
tion after four weeks of rate control and cardiac MRI, 
with apparently even distribution of baseline character-
istics between groups (although somewhat surprisingly, 
statistical baseline differences were not reported explicit-
ly). Additionally, continuous follow-up rhythm monitor-
ing, as well as multiple other useful assessments, such as 
six-minute walk tests, BNP levels, symptom surveys, and 
repeat MRI, were performed.

Several limitations that do not call into doubt the plausi-
bility of the results but may have enhanced the mag-
nitude of the effect should be considered. First, the AF 
burden after CA was quite low, particularly for patients 
with previously persistent AF; real-life results may not be 
as favorable, especially over a longer period of follow-
up. Second, rate control in the MRC group was assessed 
via 24-hour Holter monitors at baseline, three months, 
and six months, and during and after six-minute walk 
tests. These values may not accurately reflect true long-
term average heart rates for a patient unencumbered 
by a monitor.  Third, patients with MRI-incompatible 
devices were excluded from randomization, which may 
have added selection bias. Finally, the study was small 
and underpowered to detect differences in hospitaliza-
tions and mortality.

Nevertheless, cardiologists and electrophysiologists 
managing patients with AF and otherwise unexplained 
reduced LVEF should strongly consider the potential 
benefits and risks of CA for restoration of sinus rhythm, 
even if the heart rate in AF already is well controlled. 

Especially for patients without LGE on cardiac MRI, 
the AF itself may indeed represent the sole cause of 
left ventricular systolic dysfunction. Maintenance of 
sinus rhythm, with minimization of potentially harmful 
antiarrhythmic drugs as feasible, may yield significant 
improvement in or even normalization of LVEF.  n
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ABSTRACT & COMMENTARY

Natriuretic Peptide-guided Therapy  
Does Not Improve Systolic Heart  
Failure Outcomes
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: Among high-risk patients with heart failure and reduced ejection fraction, a strategy of titrating medical therapy to a target 
natriuretic peptide level was not associated with improvements in hospitalization or survival.

SOURCE: Felker GM, Anstrom KJ, Adams KF, et al. Effect of natriuretic peptide-guided therapy on hospitalization or cardiovascular mortal-
ity in high-risk patients with heart failure and reduced ejection fraction: A randomized clinical trial. JAMA 2017;318:713-720.

Cardiac biomarkers, including N-terminal pro-B-type  
 natriuretic peptide (NT-proBNP), correlate with 

disease severity and predict adverse outcomes in heart 
failure with reduced ejection fraction (HFrEF). Several 
small trials have evaluated the use of serial measurement 
of biomarkers to guide titration of medical therapy for 
HFrEF, with mixed results.

The authors of the Guiding Evidence Based Therapy 
Using Biomarker Intensified Treatment in Heart Failure 
(GUIDE-IT) study randomized patients with HFrEF to 
either an NT-proBNP-guided strategy or usual care. All 
patients were considered “high risk,” defined as base-
line NT-proBNP level > 2,000 pg/mL and a history of 
HF hospitalization or the equivalent. The median left 
ventricular ejection fraction was 25%. Patients in the 
NT-proBNP-guided group had HF therapies, titrated 
with the goal of achieving a level < 1,000 pg/mL. Patients 
randomized to usual care received HF care in accordance 
with guidelines, focusing on titration of neurohormonal 
therapies with proven efficacy in HF. The primary end-
point was a composite of time to first HF hospitalization 
or cardiovascular mortality.

The trial ended early because of futility after 894 of 
the planned 1,100 patients had been enrolled. Patients 
randomized to NT-proBNP-guided therapy logged more 
clinic visits and more adjustments to HF therapies during 
the study period. Over a median follow-up of 15 months, 
the primary outcome occurred in 37% of patients in both 
the NT-proBNP-guided therapy and usual care groups 
(hazard ratio, 0.98; P = 0.88). Similarly, there were no 
observed differences in any of the secondary endpoints, 
including all-cause mortality or total HF hospitalizations. 
There was no significant difference in the percentage of 
patients achieving the target NT-proBNP level of 1,000 
pg/mL (46% in the guided-therapy group compared to 
40% in the usual care group; P = 0.21). Adverse event 

rates were similar between the two groups. The authors 
concluded that among high-risk patients with HFrEF, a 
strategy of NT-proBNP-guided therapy is not more effec-
tive than usual care for improving outcomes.

n COMMENTARY
Multiple large, randomized trials have shown that medi-
cal therapy substantially improves morbidity and mortal-
ity in HFrEF. These trials generally involve strict proto-
cols with clearly specified target doses. Although these 
target doses subsequently are recommended in practice 
guidelines, clinicians and patients in the real world often 
fail to reach them. One aim of natriuretic peptide-guided 
therapy for HFrEF is to provide an objective metric to 
assess the adequacy of treatment, thereby encouraging 
clinicians to titrate medical therapy to higher doses. A 
recent meta-analysis of 11 trials showed a significant 
reduction in all-cause mortality with natriuretic peptide-
guided therapy, although the individual trial results var-
ied substantially. GUIDE-IT, the largest trial of its kind to 
date, failed to demonstrate any meaningful advantage to 
a biomarker-guided management.

There are several possible explanations for the negative 
result. GUIDE-IT specifically enrolled “high-risk” HFrEF, 
with more advanced disease than patients enrolled in 
previous trials of biomarker-guided therapy. With more 
advanced disease, there may have been higher rates of 
hypotension, renal failure, and other contraindications to 
the up-titration of medical therapy. Therefore, providers 
may have been unable to reach target doses, even when 
the NT-proBNP level suggested further increases were 
warranted.

Another important explanation for the negative result 
is the level of usual care provided to the control group. 
Clinicians received clear guidelines for use of neurohor-
monal therapy, and were encouraged to up-titrate to 
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evidence-based doses whenever possible. Thus, patients 
in the usual care arm of GUIDE-IT likely received more 
aggressive (and therefore effective) medical therapy com-
pared to control groups in previous studies of biomarker-
guided therapy. Patients also logged more frequent clinic 
visits and medication adjustments than what is seen 
typically in “usual” clinical care of HFrEF. Because of 
this more intensive therapy, patients in the control arm of 
GUIDE-IT saw decreases in NT-proBNP levels, compa-
rable to what was observed in the NT-proBNP-guided 
arm. By comparison, control groups in prior studies have 
shown much smaller decreases in biomarker levels. The 
most recent HF guideline update from the American 

Heart Association/American College of Cardiology states 
the evidence base is too discrepant to inform specific 
guideline recommendations related to the use of serial 
natriuretic peptide measurement to guide therapy for 
HFrEF (Class IIb). The strength of this recommendation 
clearly will not increase based on the results of GUIDE-
IT, and at this time the routine use of a biomarker-based 
approach to medication titration is not advisable. What 
GUIDE-IT ultimately demonstrates is the absolute im-
portance of target doses when titrating medical therapy 
of HF. Reaching the doses used in pivotal clinical trials 
appears to be more important than any specific clinical 
target or marker of adequate therapy.  n

ABSTRACT & COMMENTARY

Anomalous Coronary Arteries Discovered  
in Middle-aged Individuals
By Michael H. Crawford, MD, Editor
SYNOPSIS: Anomalous origin of coronary arteries from the opposite sinus are encountered more frequently in middle-aged subjects 
evaluated for coronary artery disease using CT angiography. In a study of 66 such individuals, their prognosis was similar to a matched 
control group without anomalous arteries, and no characteristics of the anomalous artery or its course were predictive of major adverse 
cardiac events.

SOURCE: Gräni C, Benz DC, Steffen DA, et al. Outcome in middle-aged individuals with anomalous origin of the coronary artery from 
the opposite sinus: A matched cohort study. Eur Heart J 2017;38:2009-2016.

Anomalous coronary arteries that arise from the  
 opposite coronary sinus (ACAOS), especially if they 

pass between the great arteries, have been associated with 
sudden death in the young, but little information exits on 
the outcome of middle-aged individuals in whom such 
anomalies are detected. Investigators from a single center 
in Switzerland retrospectively identified 68 patients with 
newly diagnosed ACAOS by coronary CT angiography 
(CCTA) over a 12-year period ending in May 2015 in 
patients evaluated for possible coronary artery disease 
(CAD). These patients were compared to a control 
group of 399 patients also evaluated for CAD by CCTA 
between 2007 and 2008 without coronary anomalies 
who were followed in a study of the prognostic value of 
CCTA. Exclusion criteria included other cardiac defects 
or those who met exclusion criteria for CCTA such as 
irregular heartbeat or iodinated contrast allergy. Each 
ACAOS patient was matched with two control patients 
by age, sex, prior coronary revascularization, and the 
summed coronary stenosis segment score by CCTA. 

The primary combined endpoint was first major 
adverse cardiac event (MACE), which included death, 
myocardial infarction, and revascularization. The final 
study population was 66 patients (mean age = 56 years) 
and 132 matched controls (mean age = 57 years) because 
two patients were lost to follow-up. Of these 66 patients, 
40 underwent an interarterial course (IAC). During a 

mean follow-up of 49 months for the ACAOS group 
and 71 months for the control group, MACE occurred 
in 17% of the ACAOS group and 24% of the controls, 
resulting in an identical annual rate (5%). The hazard 
ratio (HR) of ACAOS vs. controls was 0.83, with 
95% confidence interval (CI) of 0.43-1.6 (P = NS). In 
a model controlled for symptoms, the hazard ratio was 
0.94 (95% CI, 0.39-2.28; P = NS). Only three patients  
underwent coronary artery surgery and six percutaneous 
coronary interventions related to their ACAOS. The 
presence of IAC or right vs. left ACAOS origin did not 
alter results. The incidence of obstructive CAD did 
not differ significantly between the those with ACAOS 
vs. controls or in anomalous vessels vs. normal origin 
vessels in the same patients. The authors concluded that 
outcomes were not different in middle-aged patients with 
ACAOS vs. those without, even if the ACAOS took an 
interarterial course.

n COMMENTARY
CCTA is used more frequently in low- to intermediate-
risk patients evaluated in the ED or outpatient clinics 
for suspected CAD. Since CCTA performs best in the 
absence of significant amounts of coronary calcium, it is 
used most frequently in middle-aged individuals. Conse-
quently, coronary artery anomalies are encountered more 
frequently, even though they are rare. Often, patients 
exhibit no significant CAD, so how to manage them is an 
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1.  The yearly major adverse cardiac event rate in 
middle-aged patients with newly recognized 
anomalous origin of a coronary artery from 
the opposite sinus who are not revascularized 
is:

a. 1%.

b. 5%.

c. 10%.

d. 15%.

2.  In patients on dabigatran who receive idaru-
cizumab (a reversal agent), dabigatran blood 
levels fell to near zero within:

a. seconds.

b. minutes.

c. two hours. 

d. four hours.

3.  In post-percutaneous intervention patients 
with atrial fibrillation, a dabigatran/clopi-
dogrel regimen compared to standard triple 
therapy with warfarin, aspirin, and clopidogrel 
showed:

a. higher rates of stent thrombosis.

b. lower risk of significant bleeding.

c. more unplanned revascularization.

d. fewer thromboembolic events.

4.  In patients with atrial fibrillation and unex-
plained systolic heart failure, catheter ablation 
for atrial fibrillation vs. adequate heart rate 
control showed:

a. reduced mortality.

b. fewer strokes.

c. improvement in left ventricular ejection 
fraction.

d. All of the above

5.  A recent randomized, controlled trial of 
N-terminal pro-B-type natriuretic peptide- 
(NT-proBNP) guided therapy of patients with 
severe systolic heart failure compared to usual 
guideline-based care ended early because of:

a. futility.

b. excessive costs in the NT-pro BNP arm.

c. reduced mortality in the NT-proBNP arm.

d. reduced heart failure hospitalizations in the 
NT-proBNP arm.

issue. Many centers are reluctant to exercise 
test these patients because of the reported in-
creased risk of sudden death. Thus, it is often 
not clear if myocardial ischemia is causing 
their symptoms.

After observing such a patient this month, this 
study peaked my interest. This study is rela-
tively large for one evaluating a rare condition, 
and it is the first one with a matched control 
group. The authors showed that outcomes 
in ACAOS patients were not different than 
the control group over a mean of almost 
five years of follow-up and few experienced 
revascularization. Also, there were no deaths 
in the ACOAS group, and characteristics of 
the anomalous artery did not influence the 
results. Since ACAOS is one of the most com-
mon autopsy findings in younger adults and 
teens participating in sports, how would one 
reconcile these results? It has been suggested 
that vessels stiffen with age and are less likely 
to be compressed by the great vessels. How-
ever, it may be that higher-risk individuals 

already died before middle age. Interestingly, 
in this study there were only six patients with 
anomalous left main or left anterior descend-
ing (LAD) arteries from the right sinus. These 
anomalies are believed to present the highest 
risk. Certain anatomic features of the anoma-
lous arteries, such as IAC, slitlike opening, 
acute opening angle, intramural course, ellipti-
cal lumen, and obstructed opening, have been 
associated with a worse prognosis, but this 
was not the case in this study, Also, it has been 
hypothesized that anomalous arteries might be 
more susceptible to CAD, but that was not the 
case in this study.

Currently, middle-aged patients with ACAOS 
should be treated conservatively unless it is 
clear that the anomalous vessel is causing 
any symptoms with which they may present. 
This is especially the case for anomalous right 
coronary arteries, but we must be more cir-
cumspect with anomalous left main or LAD, 
since there were few of these anomalies in this 
study.  n
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