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ABSTRACT & COMMENTARY

New Analysis of COGENT Data Supports 
Proton Pump Inhibitor Benefit with Low  
and High Aspirin Doses
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: A dedicated analysis of the COGENT trial involving coronary artery disease patients on dual antiplatelet therapy shows 
comparable risks of gastrointestinal and cardiovascular events between low- and high-dose aspirin, and similar benefits of prophylactic 
proton pump inhibitor therapy.

SOURCE: Vaduganathan M, Bhatt DL, Cryer BL, et al. Proton-pump inhibitors reduce gastrointestinal events regardless of aspirin dose 
in patients requiring dual antiplatelet therapy. J Am Coll Cardiol 2016;67:1661-1671.

Much of cardiology therapeutics deal with 
balancing the benefits of antiplatelet and 
antithrombotic agents against the risks of 

bleeding. Dual antiplatelet therapy (DAPT) is the 
normal course of treatment for patients who present 
with acute coronary syndromes or post percutaneous 
coronary intervention (PCI), but it exposes patients to 
well-recognized risks of gastrointestinal (GI) bleeding. 
Although available data support a protective effect 
of proton pump inhibitors (PPIs) in this arena, these 
agents are generally underused, at least in part due to 

an underestimation of risk posed by low-dose aspirin.

The COGENT trial, originally published in 2010, 
randomized patients with an acute indication for 
DAPT to concurrent therapy with omeprazole or 
placebo. Although the study ended prematurely due 
to loss of funding, it showed that omeprazole reduced 
the risk of composite upper GI events (1.1% vs. 
2.9%; P < 0.001) as well as symptoms of dyspepsia 
at 180 days, without increasing ischemic events. Re-
searchers examined whether the protective effect of 
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Critical analysis of the latest clinical
research in cardiovascular medicine

PPIs was consistent across different doses 
of aspirin, and to determine the cardiovas-
cular safety and GI efficacy of PPI therapy 
in patients on low-dose vs. high-dose 
aspirin.

COGENT was a multinational trial that 
randomized 3,761 patients from 393 sites 
across 15 countries. Based on available 
aspirin dosing data from 99.8% of the 
intention-to-treat cohort, patients were 
divided into low-dose (< 100 mg, most 
commonly 81 mg; n = 2,480; 66.1%) and 
high-dose (> 100 mg, most commonly 325 
mg; n = 1,272; 33.9%) aspirin groups. 
Low-dose aspirin users were more likely to 
be older and female, and to present with a 
history of hypertension, stroke, and estab-
lished peripheral artery disease. Unsurpris-
ingly, high-dose aspirin users were more 
likely, compared with the low-dose group, 
to have undergone recent PCI (91.3% vs. 
61.6%) and to be enrolled from U.S. sites 
(80.4% vs. 39.8%).

At a mean follow-up of 110 days, PPI use 
reduced the incidence of the primary GI 
endpoint significantly in both the low-dose 
(1.2% vs. 3.1%; P = 0.003) and high-
dose (0.9% vs. 2.6%; P = 0.05) aspirin 
groups. There was no apparent effect of 
aspirin dose on PPI efficacy in reducing the 
primary GI endpoint (P for interaction = 
0.80). PPI use did not significantly increase 
the incidence of major adverse cardiovas-
cular events in low-dose (5.6% vs. 5.5%; 
P = 0.95) or high-dose (4.2% vs. 5.5%; 
P = 0.92; interaction P = 0.91) aspirin 
groups. After adjustment for baseline risk, 
high-dose aspirin did not influence the risk 
for adjudicated composite upper GI events, 
gastroesophageal reflux disease, or major 
adverse cardiac events compared with low-
dose aspirin.

In this large randomized trial of PPI use 
in cardiac patients on DAPT, the authors 
concluded that low-dose aspirin was asso-
ciated with similar risks of GI and cardio-
vascular events compared with high-dose 
aspirin, and that prophylactic PPI therapy 
consistently reduced the rates of GI events 
and GI symptoms out to 180 days.

n COMMENTARY
PPI therapy has long demonstrated ef-
ficacy in reducing GI events and symp-

toms, so why is it so consistently unde-
rused in treatment of coronary artery 
disease (CAD) patients on DAPT? One 
answer is that clinicians underestimate 
the risk of bleeding when using low-dose 
aspirin. In the COGENT trial, approxi-
mately two-thirds of the 3,752 patients 
were treated with low-dose aspirin. The 
trial confirmed that patients on low-dose 
aspirin did not have an increased risk 
of cardiovascular events, but conversely 
demonstrated that adverse GI events 
were similar between low- and high-dose 
groups. Notably, this second point is in 
contrast to data from the HORIZONS 
AMI and CURRENT-OASIS 7 trials, 
which previously reported elevated GI 
event rates with high-dose aspirin. More-
over, in this trial the magnitude of the 
measured benefit of prophylactic PPI use 
was similar regardless of aspirin dose. In 
the low-dose aspirin group, PPI use was 
associated with a nearly 2% absolute 
risk reduction (number needed to treat = 
just over 50) in primary upper GI events 
at 180 days. The limited follow-up of the 
COGENT trial is clearly a weakness, and 
yet one might have predicted an even 
greater degree of benefit with more time.

The other issue is the persistent debate 
over potential adverse interactions be-
tween PPIs and clopidogrel. COGENT 
is by far the largest randomized, clinical 
trial of PPI therapy in patients with CAD 
on aspirin and clopidogrel, and very 
clearly demonstrated no adverse effect of 
omeprazole on cardiac endpoints. Here 
again, the limited term of follow-up is 
of some concern, and yet ischemic event 
rates are consistently highest in the early 
months post acute coronary syndrome 
and post PCI. A recent meta-analysis of 
10 randomized trials similarly showed 
that PPIs decrease the risk of low-dose 
aspirin–associated upper GI bleeding in 
patients treated with DAPT without an 
increase in the risk of major cardiovas-
cular events.  Notably, the newer and 
more-potent P2Y12 agents were not used 
in COGENT and are lacking data on PPI 
efficacy.

The argument for PPI use in a major-
ity of CAD patients on DAPT is strong, 
particularly insofar as these patients 
typically present with other risk factors 
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for GI bleeding, which brings this recommendation 
in accordance with current guidelines. This study 
demonstrates that the shift toward low-dose aspirin 

in the DAPT equation should not provide a false 
sense of security, and that these patients benefit sig-
nificantly from GI prophylaxis with PPIs.  n

ABSTRACT & COMMENTARY

Rivaroxaban in the Real World
By Michael Crawford, MD, Editor
SYNOPSIS: A large Phase IV registry study shows that rivaroxaban is associated with a very low incidence of major bleeding, death, or 
stroke. Also, adherence to therapy was much higher than observed in other studies with vitamin K antagonists.

SOURCE: Camm AJ, Amarenco P, Haas S, et al. XANTUS: A real-world, prospective, observational study of patients treated with rivar-
oxaban for stroke prevention in atrial fibrillation. Eur Heart J 2016;37:1145-1153.

Although approved for stroke prevention in non- 
 valvular atrial fibrillation (NVAF), there has 

been controversy regarding the safety of rivaroxaban. 
Investigators in Europe conducted a prospective, ob-
servational outcome study of rivaroxaban use, which 
assessed its safety and efficacy in NVAF. The treating 
physician made decisions as to the dose of rivaroxa-
ban. Follow-up was for one year or 30 days after 
the last dose of rivaroxaban if it ended earlier. The 
primary outcome was related to safety and included 
major bleeding and all-cause death. Secondary out-
comes included thromboembolic (TE) events and non-
major bleeding. Intracranial bleeding was included in 
TE and major bleeding events. A central committee 
adjudicated all endpoints. From 311 centers largely 
in Europe, Israel, and Canada, 6,784 patients were 
included, of whom 79% took rivaroxaban 20 mg/day, 
21% 15mg/day, and 0.5% other doses. Mean patient 
age was 72 years, with 37% aged older than 75 years. 
Comorbidities were common, and 18% had new atri-
al fibrillation, 41% had paroxysmal atrial fibrillation, 
and 41% had persistent or permanent atrial fibrilla-
tion. Ninety-six percent of patients did not experience 
any major adverse events (death, stroke, bleeding). 
There were 2.1 major bleeding events per 100 patient-
years; 1.9 died and 0.7 experienced a stroke. Adverse 
events were more common in patients with more co-
morbidities, especially reduced renal function despite 
rivaroxaban dose reduction. Major bleeding usually 
was treated conservatively, with few receiving non-
specific reversal agents. At the end of the observation 
period, 20% had discontinued treatment mainly for 
apparent adverse events. The authors concluded that 
rate of stroke and major bleeding was low in a broad 
NVAF population treated with rivaroxaban.

n COMMENTARY
Randomized, controlled trials (RCTs) are expensive, 
but necessary for new drug approval. They also are 
highly selective in patient enrollment to minimize 
the effects of other patient variables on the results. 

However, once a drug is approved, there is a need for 
real-world, less selective data to more clearly define 
the safety and efficacy of new drugs. Such studies are 
mandated by the European Medicines Agency and 
generally take two forms. Large administrative data-
base studies often involve entire European countries. 
Denmark recently has conducted many such studies. 
They are very large and less expensive, but they are 
often retrospective and provide less detailed informa-
tion. Registry studies provide more detailed infor-
mation on smaller, more select populations. Also, 
registry studies require patient consent, so there are 
fewer cognitively impaired subjects as compared to 
administrative databases. This study of rivaroxaban 
is a registry study and is the first such study conduct-
ed on the new oral anticoagulants.

Patients in this registry study were lower risk than 
those in the Phase III ROCKET-AF trial that secured 
FDA approval for rivaroxaban; the mean CHADS2 
score for this study was 2 and was 3.5 for ROCKET-
AF. This is not unusual for registry studies. RCTs 
want to include patients more likely to experience 
events so researchers can detect differences more 
readily. This registry study featured several strengths. 
First, it was prospective. Second, it used uniform 
definitions of events. Third, there was an indepen-
dent event adjudication committee. However, since 
patients have to agree to participate, there may be 
residual confounding. Of interest, two-thirds of pa-
tients screened enrolled, suggesting this was a fairly 
representative sample. 

In general, the results showed a low incidence of 
adverse events in patients treated with rivaroxaban. 
Compared to ROCKET-AF, there were fewer strokes 
(0.7 vs. 1.7 per 100 patient-years), major bleeds 
(2.1 vs. 3.6), and major gastrointestinal bleeds (0.9 
vs. 2.0). Fatal bleeds (0.2 vs. 0.2) and intracranial 
hemorrhage were similar (0.4 vs. 0.5). Also, persis-
tence of therapy was quite good (80% at one year 
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compared to 62% in similar studies with vitamin K 
antagonists). It is important to use drugs that patients 
will actually take to prevent strokes. 

One concerning finding was a systematic under-
dosing in the study; 15% of patients were on a 
lower-than-recommended dose of rivaroxaban for 
no apparent reason. This is not unique to this study 
and has occurred in studies with dabigatran and 
apixaban. This doesn’t surprise me as I have been 

tempted to use a lower dose in very old, frailer pa-
tients because I am afraid of bleeding but don’t have 
the courage to withhold anticoagulants. Also, I have 
seen patients lower their dose after the first bruise 
on their arm appears. Many have been scared by the 
commercials on television, both from pharmaceuti-
cal companies and trial lawyers. Clinicians must use 
this encouraging data to counter these forces and 
make sure appropriate patients with NVAF take these 
drugs at appropriate doses.  n

ABSTRACT & COMMENTARY

Atrial Fibrillation Ablation in Heart Failure  
Patients May Be Particularly Beneficial
By Cara Pellegrini, MD
Assistant Professor of Medicine, University of California, San Francisco, Cardiology Division; Electrophysiology Section, 
San Francisco VA Medical Center

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

SYNOPSIS: Atrial fibrillation ablation leads to better outcomes in heart failure patients compared to amiodarone.

SOURCES: Di Biase L, Mohanty P, Mohanty S, et al. Ablation versus amiodarone for treatment of persistent atrial fibrillation in patients with 
congestive heart failure and an implanted device. Results from the AATAC Multicenter Randomized Trial. Circulation 2016;133:1637-1644.

Koplan BA, Stevenson WG. Atrial fibrillation in heart failure: Should catheter ablation play a larger role? Circulation 2016;133:1631-1633.

Heart failure (HF) and atrial fibrillation (AF) 
commonly overlap. With increasing HF sever-

ity, the prevalence of AF increases; similarly, more 
than 40% of AF patients are estimated to also suffer 
from HF. Causality is likely bidirectional. The loss of 
atrioventricular synchrony in AF, rapid and variable 
ventricular rates, and potential toxicity of therapies 
all may contrive to increase HF burden. On the other 
hand, those with HF are exposed to high volume and 
pressure loads, interstitial fibrosis, altered atrial re-
fractory properties, and heterogeneity of conduction, 
which support development of an AF substrate and 
triggers. While previous reports have detailed lower 
success rates of AF ablation in HF patients, small 
trials have suggested myriad potential benefits of a 
rhythm control strategy in HF patients, prompting 
the Di Biase et al study.

Ablation vs Amiodarone for Treatment of Atrial 
Fibrillation in Patients with Congestive Heart Failure 
and an Implanted ICD/CRTD (AATAC) is the first 
randomized trial comparing AF ablation with the 
most efficacious medical therapy for AF control, 
amiodarone, in HF patients. More than 200 patients 
with persistent AF, an implanted device, and HF with 
a left ventricular ejection fraction (LVEF) of ≤ 40% 
and New York Heart Association class II-III symp-
toms were included in the multicenter study. Amio-
darone was orally loaded and then dosed at 200 mg 

daily. AF ablation included pulmonary vein antrum 
isolation, and in the vast majority, isolation of the 
posterior wall of the left atrium. A repeat ablation 
procedure was allowed in the first three months, with 
follow-up starting only after the second procedure. 
Freedom from AF, atrial flutter, or atrial tachycardia 
(mostly) off antiarrhythmic drugs at 24 months was 
the primary endpoint.

Participants were largely men in their early 60s with 
less than one year of persistent AF, moderate left 
atrial enlargement, and mean LVEF of 30%. The ab-
lation group contained a significantly higher number 
of patients who were recurrence-free at the end of 
follow-up compared to the amiodarone group (70% 
vs. 34%, P < 0.001). In addition, the ablation group 
had significantly lower unplanned hospitalization 
rates, and greater LVEF, six-minute walk distance, 
and quality of life improvements. Adverse effects led 
10% of amiodarone patients to discontinue the drug 
prior to the end of the study, while procedural com-
plications were rare (two groin hematomas and one 
pericardial effusion). Those who underwent ablation 
had an average of 1.4 procedures. Notably, arrhyth-
mia outcomes differed greatly among included cen-
ters, as well as between patients who had pulmonary 
vein isolation (PVI) alone vs. those who also had 
posterior wall isolation (36% vs. 79% arrhythmia-
free). The authors concluded that catheter ablation is 
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ABSTRACT & COMMENTARY

Can MRI Diagnose Myocarditis?
By Michael Crawford, MD, Editor
SYNOPSIS: New quantitative MRI technique performs better than the older Lake Louise criteria for diagnosing myocarditis as compared to 
the standard of endomyocardial biopsy.

SOURCES: Lurz P, Luecke C, Eitel I, et al. Comprehensive cardiac magnetic resonance imaging in patients with suspected myocarditis: The 
MyoRacer-Trial. J Am Coll Cardiol 2016;67:1800-1111.

Dec GW. How should we diagnose myocarditis, and is its recognition really clinically relevant? J Am Coll Cardiol 2016;67:1812-1814.

The current gold standard for diagnosing myocar-
ditis is endomyocardial biopsy (EMB). However, 

it is a highly invasive test and suffers from low sen-
sitivity. Recently, novel quantitative MRI techniques 
have been shown to demonstrate diagnostic utility 
vs. EMB in small studies. Thus, investigators from 
Germany utilized a comprehensive MRI protocol and 
compared it to biventricular EMB on a large group of 
patients suspected of suffering from myocarditis on 
clinical grounds. Inclusion criteria were: 1) symptoms 
consistent with myocarditis; 2) evidence of myocar-

dial damage; 3) history of a systemic viral illness; and 
4) absence of coronary artery disease on angiogra-
phy. Patients were divided into two symptom groups: 
acute (≤ 14 days) and chronic (> 14 days). The MRI 
protocol included assessment of late enhancement 
and extra cellular fluid volume (ECV). Over a three-
year period, 138 patients were enrolled, but nine did 
not have complete data, leaving 129 patients — 61 
acute and 68 chronic. Left ventricular ejection frac-
tion (LVEF) was lower in chronics vs. acutes (27% 
vs. 48%). Biventricular EMB was performed in 93%; 

superior to amiodarone for atrial arrhythmia sup-
pression in patients with HF, with several positive 
secondary effects.

n COMMENTARY
This study is consistent with and extends previous 
work that has supported a rhythm control strategy, 
and specifically AF ablation, for patients with HF. 
Both Catheter Ablation Versus Medical Rate Control 
for Atrial Fibrillation in Patients with Heart Failure 
(ARC-HF) and Catheter Ablation Versus Medical 
Treatment of Atrial Fibrillation in Heart Failure 
(CAMTAF) have shown better outcomes in terms of 
exercise capacity and quality of life with AF ablation 
compared to rate control. Another randomized trial, 
the Comparison of Pulmonary Vein Isolation Versus 
AV Nodal Ablation with Biventricular Pacing for Pa-
tients with Atrial Fibrillation with Congestive Heart 
Failure (PABA CHF), found AF ablation also im-
proved cardiac function as compared to the extreme 
rate control offered by rendering patients pacemaker 
dependent, even with the benefit of biventricular 
pacing. This suggests that factors beyond heart rate, 
such as the loss of atrial contraction and presence of 
atrioventricular dyssynchrony, may be important in 
the pathophysiology of HF in AF patients.

The Di Biase et al study has several limitations that 
are worth mentioning. Patients were relatively well-
managed medically prior to ablation, with a high per-
centage of patients on appropriate medical therapy. 
They were not the sickest of the sick, with mean 
LVEF 30% and < 25% with diabetes. Nor were these 

long-standing persistent AF patients — the mean AF 
duration was 8.5 months — and their left atria gener-
ally were not severely dilated. Generalizability may 
be further limited by the fact that most patients in the 
ablation arm had more than the traditional pulmo-
nary vein isolation (PVI) procedure, with no superi-
ority to amiodarone observed among those patients 
who received PVI alone. While most in the electro-
physiology community share the authors’ concern for 
suboptimal outcomes with PVI in persistent AF pa-
tients, results for other techniques frequently are not 
reproducible among laboratories, and there is a lack 
of consensus as to which technique is best. Finally, 
and most notably, the difference between groups was 
likely exaggerated, given that 12% of patients in the 
ablation arm were receiving 200 mg of amiodarone 
daily, and 15% of patients in the amiodarone group 
were receiving this same “low-dose” amiodarone 
prior to study initiation, but yet were still in persis-
tent AF, i.e., proven treatment failures.

Data are clearly mounting that HF patients, a group 
that can prove challenging to treat with AF ablation, 
may have all the more to gain from it. Happily, in 
this study ablation success rates were relatively com-
parable to rates reported in the non-HF population. 
This occurred in the setting of all patients possess-
ing a cardiac device for the highest level of detection 
possible for arrhythmia recurrence. The quite low 
procedural complication rate is also remarkable and 
reassuring. Providers should think about intervention 
for AF as early as possible in HF patients, rather than 
accept its presence as an inevitable companion.  n
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the rest had only specimens from one ventricle. In 
both groups, 70-71% had myocarditis by EMB. 
Evidence of fibrosis was more common in the chronic 
group (14% vs. 10%). In acute patients, T1 map-
ping yielded the best diagnostic area under the curve 
(AUC) at 0.82, followed by T2 mapping (0.81), ECV 
(0.75), and the so-called Lake Louise criteria (0.56). 
In chronic patients, only T2 mapping exhibited a 
reasonable AUC (0.77). There was no difference in 
results using the 1.5 T or the 3.0 T MRI scanners. 
The authors concluded that in patients with acute 
symptoms, new MRI techniques are superior to the 
previous Lake Louise criteria for the diagnosis of 
myocarditis. In chronic patients, only T2 mapping 
demonstrates an acceptable diagnostic performance.

n COMMENTARY
It would be very useful to utilize an accurate non-
invasive technique for the diagnosis of myocarditis. 
This study shows reasonable diagnostic performance 
against EMB for certain newer cardiac MRI findings. 
The previous MRI criteria, referred to as the Lake 
Louise criteria, were: 1) T1 weighted early enhance-
ment; 2) late enhancement; and 3) T2 weighted edema 
detection. Previous studies have shown that the pres-
ence of two of these three criteria has a 67% sensitiv-
ity, a 91% specificity, and a negative predictive value 
of 69%. These findings occur in other myocardial 
diseases, especially late enhancement. For example, I 
examined a young woman with an acute chest pain 
syndrome who had the characteristic patchy mid-wall 
late enhancement on MRI. Contrast angiography 
showed an acute coronary syndrome. Thus, new tech-
niques and measurements that are more specific and 
sensitive are welcomed. 

This study shows that in patients with very recent 

symptoms, T1 weighted mapping showed the best 
AUC, followed closely by T2 weighted mapping. ECV 
and the Lake Louise criteria were less useful. These 
T1 criteria indicate intracellular and extracellular 
edema and hyperemia, which is sensitive for acute in-
flammation. T2 mapping demonstrates edema, which 
is present in acute and chronic inflammation, but not 
in chronic dilated cardiomyopathy. The detection of 
fibrosis (late enhancement) is not particularly discrim-
inatory, especially in more chronic inflammation.

Although these new MRI criteria seem to be an 
improvement over the Lake Louise criteria, there are 
several caveats to this study. Most patients studied 
had heart failure symptoms and reduced LVEF. There 
were relatively few patients who presented with 
acute chest pain and segmental myocardial dysfunc-
tion resembling acute coronary syndrome. In these 
patients, the Lake Louise Criteria have performed 
relatively well. The patients in this study represent 
more of a challenge in distinguishing dilated cardio-
myopathies with or without inflammation. In dilated 
cardiomyopathies with inflammation, T2 weighted 
detection of edema performed well. Unfortunately, 
cardiac MRI cannot distinguish the cause of myocar-
ditis. Most are lymphocytic, but a few are giant cell or 
eosinophilic. The latter conditions come with a very 
different prognosis and treatment. In the accompany-
ing editorial by William Dec, he raised the issue that 
there is no specific therapy for the most common type 
of myocarditis (lymphocytic), so the diagnosis may 
not be clinically relevant unless the treatable subtypes 
can be identified. This leaves clinicians with the need 
to perform EMB. Perhaps the best role for cardiac 
MRI in suspected myocarditis is to identify those who 
may benefit from a biopsy, but this concept must be 
proven before clinicians use MRI to deny biopsies.  n

ABSTRACT & COMMENTARY

Noninvasive Diagnosis of Transthyretin 
Amyloid Cardiomyopathy
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: A testing strategy combining bone scintigraphy and laboratory testing allows accurate diagnosis of transthyretin amyloid 
cardiomyopathy without the need for a biopsy.

SOURCE: Gillmore JD, Maurer MS, Falk RH, et al. Non-biopsy diagnosis of cardiac transthyretin amyloidosis. Circulation 2016 Apr 22 
[Epub ahead of print].
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Transthyretin amyloid cardiomyopathy 
(ATTR-CM) is an underrecognized cause of 

heart failure. Diagnosis can be challenging and 
traditionally requires tissue biopsy with Congo red 
staining demonstrating the presence of amyloid. 
Radionuclide bone scintigraphy using technetium-
labeled bisphosphonates can identify myocardial 
amyloid deposits and may be useful for evaluating 
patients with suspected ATTR-CM. However, the 
diagnostic accuracy of this strategy has not been 
evaluated in a large, multicenter study.

Gillmore et al analyzed bone scintigraphy results 
from 1,217 patients referred to one of nine 
specialty centers for suspected cardiac amyloidosis. 
Researchers performed standard bone scintigraphy 
using one of three technetium-labeled radiotracers 
(99mTc-DPD in 877 patients, 99mTc-PYP in 99 
patients, and 99mTc-HMDP in 141 patients), with 
the degree of myocardial uptake scored between 
0-3 using a previously described scale. All patients 
underwent serum testing for free light chains as well 
as serum and urine immunofixation to evaluate for 
monoclonal light chain (AL) amyloid.

A total of 857 patients were found to have 
histologically proven amyloidosis, and 374 had 
endomyocardial biopsies. The presence of any 
myocardial radiotracer uptake on bone scintigraphy 
(grade 1 or greater) was more than 99% sensitive 
for ATTR-CM, but only 86% specific. Most of 
the false-positive results were due to low-level 
radiotracer uptake in patients with AL amyloidosis. 
The combined findings of grade 2-3 myocardial 
radiotracer uptake and negative serum and urine 
testing for AL amyloid demonstrated a positive 
predictive value of 100% and specificity of 100% 
for ATTR-CM. The authors concluded that bone 
scintigraphy can reliably diagnose ATTR-CM 
without tissue biopsy in patients who do not feature 
monoclonal light chains, and proposed an algorithm 
for the noninvasive evaluation of patients with 
suspected disease.

n COMMENTARY
Cardiac amyloidosis causes progressive heart 
failure due to restrictive cardiomyopathy. The two 
major amyloid fibril types that affect the heart 
are AL (formerly called primary amyloidosis) and 
transthyretin (ATTR). The diagnosis of ATTR-CM 
is often delayed or missed all together, with autopsy 
studies reporting high rates of ATTR amyloid in 
the hearts of elderly patients with no pre-mortem 
diagnosis of ATTR-CM. Currently, there is no 
proven treatment for ATTR-CM, with the exception 
of heart and/or liver transplantation for a select 
few patients. However, new medical therapies for 

ATTR-CM are now in development, with multiple 
large-scale clinical trials underway. Therefore, the 
importance of identifying ATTR-CM is greater than 
ever.

Tissue confirmation of amyloidosis is often made 
by abdominal fat pad aspirate. However, in 
patients with ATTR amyloid, the fat pad aspirate is 
insensitive, and endomyocardial biopsy is required 
to confirm the diagnosis. Providers and patients 
may be reluctant to proceed with endomyocardial 
biopsy, particularly in elderly patients with wild 
type (or senile) form of ATTR-CM. Therefore, a 
non-invasive option for evaluating suspected ATTR-
CM is an important advance for clinicians who 
evaluate and treat cardiac amyloidosis. The reported 
diagnostic accuracy in the Gillmore et al study is 
impressive and superior to what has been reported 
for any other noninvasive test for ATTR-CM, such 
as echocardiography or cardiac MRI. 

One of the most important points to remember 
when using bone scintigraphy for the evaluation 
of suspected ATTR-CM is the need to test all 
patients for the presence of a monoclonal light 
chain. Nearly all false-positive results occurred in 
patients with AL amyloidosis, a rapidly progressive 
disease treated with chemotherapy. The diagnostic 
algorithm the authors proposed uses serum and 
urine immunofixation and serum free light chain 
measurement to rule out AL amyloid. If these tests 
are negative, then a bone scintigraphy score of 2 or 
3 is considered diagnostic for ATTR-CM in patients 
with suspicion for cardiac amyloidosis. If either 
immunofixation or free light chains are abnormal, 
then referral for further evaluation is warranted.

All patients in this study were referred to 
amyloidosis specialty centers for suspected cardiac 
amyloid. The pretest probability for amyloidosis 
likely was much higher than what occurs in real-
world settings, and it is unclear how the reported 
sensitivity and specificity will translate into routine 
clinical practice.

The authors demonstrated that a combination of 
laboratory testing and bone scintigraphy allows 
the diagnosis of ATTR-CM with high sensitivity 
and specificity. This option can be considered in 
patients with heart failure and other evidence 
of cardiac amyloidosis, such as cardiac MRI or 
echocardiography. Although this strategy should 
be validated in other, real-world patient cohorts, 
hopefully this non-invasive option will lead to 
increased testing and diagnosis in patients with 
suspected ATTR-CM.  n
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1.  In comparison to endomyocardial biopsy, 
cardiac MRI can:

a. diagnose acute myocarditis.

b. identify the cause of myocarditis. 

c. help select treatment for myocarditis. 

d. All of the above 

2.  Real-world experience for one year with riva-
roxaban for non-valvular atrial fibrillation has 
shown:

a. 100% protection from stroke. 

b. no major bleeding events. 

c. 96% were free of any major adverse events. 

d. 94% were still on therapy.

3.  Proton pump inhibitor (PPI) use in patients on 
dual antiplatelet therapy after percutaneous 
coronary intervention showed: 

a. increased major cardiac events. 

b. reduced gastrointestinal adverse events.

c. PPIs were ineffective if the aspirin dose was 
325 mg/day. 

d. increased positive stool tests for C. difficile.

4.  Compared to amiodarone therapy, catheter 
ablation for atrial fibrillation in patients with 
systolic heart failure showed:

a. a lower rate of recurrent atrial fibrillation. 

b. increased left ventricular ejection fraction.

c. increased six-minute walk test. 

d. All of the above

5.  99mTc bone scanning can diagnose trans-
thyretin amyloid cardiomyopathy with high 
accuracy when there is:

a. any of the tracer detected in the heart. 

b. greater than or equal to moderate tracer 
uptake and no monoclonal light chains 
detected.

c. any cardiac tracer uptake and a positive fat 
pad aspirate. 

d. heavy cardiac tracer uptake throughout the 
heart.
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