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ABSTRACT & COMMENTARY

Another Way Antibiotic Therapy 
Can Kill You
By Michael H. Crawford, MD, Editor
SYNOPSIS: An analysis revealed fluoroquinolone antibiotic use was associated with later aortic diseases and mortality in patients without 
known aortic disease.

SOURCE: Chen SW, Chan YH, Chien-Chia Wu V, et al. Effects of fluoroquinolones on outcomes of patients with aortic dissection or 
aneurysm. J Am Coll Cardiol 2021;77:1875-1887.

Fluoroquinolone antibiotics (FA) have been 
associated with diseases of the aorta in some 
general population studies, but little data 

exist on their effect on patients with known aortic 
disease or a genetic predisposition to aortic disease 
(e.g., Marfan syndrome). Investigators interrogated 
the Taiwan National Health Insurance Research 
Database to identify patients admitted to hospitals 
for aortic diseases from 2001 through 2013 using 
ICD-9 codes.

Chen et al excluded patients younger than age 
20 years, those with previously diagnosed aortic 
disease, and those who died during index admission. 
Among these patients on at least three days of FA 
or amoxicillin (AM) as a control, use was assessed 
every two months. Three study designs were used: 
self-control, comparing outcomes on FA vs. not on 

FA; active control, comparing outcomes on FA vs. 
those on AM; and confounding by indication, where 
only periods where an infection was diagnosed are 
used to compare outcomes on FA and AM. The 
primary outcomes were all-cause mortality, aortic 
disease mortality, aortic surgery, or aortic stent 
placement.

The study population consisted of 31,570 patients 
(mean age, 70 years; 73% men) with 697,171 
episodes of aorta disease: aortic dissection (AD) in 
43% and aortic aneurysm (AA) in 57%. During the 
study period, the incidence of AD and AA increased 
from 4.4% and 6.5%, respectively, to 6.9% and 
9.9% (P < 0.001). Also, the use of FA and AM in 
the two months before index hospital admission 
increased from 3.6% and 7.1% to 11.5% and 
8.8%, respectively (P < 0.001). 



42 Clinical Cardiology Alert

Clinical Cardiology Alert (ISSN 
0741-4218) is published monthly 
by Relias LLC, 1010 Sync St., 
Ste. 100, Morrisville, NC 27560-
5468. Periodicals postage paid at 
Morrisville, NC, and additional 
mailing offices. POSTMASTER: Send 
address changes to Clinical Cardiology 
Alert, Relias LLC, 1010 Sync St., Ste. 
100, Morrisville, NC 27560-5468.

GST Registration Number: 
R128870672.

© 2021 Relias LLC. All rights reserved. 

This is an educational publication 
designed to present scientific 
information and opinion to health 
professionals to stimulate thought 
and further investigation. It does not 
provide advice regarding medical 
diagnosis or treatment for any 
individual.

SUBSCRIBER INFORMATION
(800) 688-2421
customerservice@reliasmedia.com
ReliasMedia.com

In support of improving patient care, 
Relias LLC is jointly accredited by the 
Accreditation Council for Continuing 
Medical Education (ACCME), the 
Accreditation Council for Pharmacy 
Education (ACPE), and the American 
Nurses Credentialing Center (ANCC), 
to provide continuing education for the 
healthcare team.

The Relias LLC designates this enduring 
material for a maximum of 2 AMA PRA 
Category 1 Credits™. Physicians should 
claim only the credit commensurate 
with the extent of their participation in 
the activity.

2 ANCC contact hours will be 
awarded to participants who meet the 
criteria for successful completion.

Successful completion of this CME 
activity, which includes participation in 
the evaluation component, enables 
the participant to earn up to 2 MOC 
Medical Knowledge points in the 
American Board of Internal Medicine’s 
(ABIM) Maintenance of Certification 
(MOC) program. Participants will 
earn MOC points equivalent to the 
amount of CME credits claimed for the 
activity. It is the CME activity provider’s 
responsibility to submit participant 
completion information to ACCME for 
the purpose of granting ABIM MOC 
credit.

This activity is intended for the 
cardiologist. It is in effect for 36 months 
from the date of the publication. 

Critical analysis of the latest clinical
research in cardiovascular medicine

Over the entire study period, FA and 
AM were prescribed to 24% and 36% 
of the study population. On FA, after a 
mean follow-up of 3.5 years, the adjusted 
hazard ratio of all-cause mortality on FA 
was 1.61 (95% CI, 1.50-1.73), 1.80 for 
aortic death (95% CI, 1.50-2.15), 1.49 
for aortic surgery (95% CI, 1.24-1.79), 
and 1.64 for aortic stenting (95% CI, 
1.30-2.06). AM use was not associated 
with any of these outcomes. When only 
active infection periods were considered, 
the results were similar. Sensitivity 
analyses did not show FA associations 
with traumatic fractures or strokes. 
Also, these results were not different for 
patients with AD or AA. The authors 
concluded the use of FA, but not AM, 
increased the risk of all-cause mortality 
and adverse aortic outcomes. Further, 
they suggested FA should not be used 
in patients with known AD unless there 
are no other suitable treatment options 
available.

n COMMENTARY
FAs such as levofloxacin and ciprofloxa-
cin are some of the most frequently pre-
scribed antibiotics in the world. They are 
used for a long list of infectious diseases, 
from anthrax to urinary tract infections. 
It is estimated FAs represent about 25% 
of all antibiotics prescribed, and that 
10% of adults will receive one in their 
lifetime. Considering this ubiquity, rare 
complications are more likely to be seen. 
Thus, it is important physicians know 
their potential serious adverse effects, 
such as torsade de pointes, hepatic toxic-
ity, and connective tissue disorders. The 
latter include atraumatic Achilles tendon 
rupture, retinal detachment, and aortic 
and mitral valve regurgitation. Experience 
with general population surveys have sug-
gested an increase in aortic diseases, but 
some are concerned that the increase in 
imaging performed when an infection is 

suspected may have produced confound-
ing by indication. Also, such studies lack 
a control group.

The study by Chen et al addresses 
these concerns and others. Among 
the three analyses of the data was the 
active comparator design, in which AM 
was used as a control group and no 
association with aortic disease was found. 
Also, the authors reduced confounding by 
indication by only including periods when 
an infection was present when comparing 
FA to AM. Therefore, for a retrospective, 
observational study, it was robust. 

However, there were limitations beyond 
study design. The authors used ICD-9 
codes to establish diagnoses, which are 
subject to human error. There were no 
data on adherence to therapy. This was 
an East Asian study population; the 
results here may not be applicable to 
other populations. Finally, Chen et al did 
not provide any data on patients with 
known connective tissue disorders, such 
as Marfan syndrome.

The FDA and the European Medicine 
Agency have suggested avoiding FAs for 
patients with genetic diseases that affect 
the aorta and known aortic disease, but 
these warnings are based on the general 
population experience rather than data 
from high-risk groups.1 The Chen et al 
study addressed this deficiency in the 
data and provided strong support for this 
warning.  n
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ABSTRACT & COMMENTARY

STEMI in Post-Transcatheter Aortic Valve 
Replacement Patients
By Jeffrey Zimmet, MD, PhD
Associate Professor of Medicine, University of California, San Francisco; Director, Cardiac Catheterization Laboratory, 
San Francisco VA Medical Center

SYNOPSIS: This large series of post-transcatheter aortic valve replacement patients with ST-elevation myocardial infarction demonstrates 
elevated rates of percutaneous coronary intervention failure and high short- and intermediate-term mortality rates.

SOURCE: Faroux L, Lhermusier T, Vincent F, et al. ST-segment elevation myocardial infarction following transcatheter aortic valve 
replacement. J Am Coll Cardiol 2021;77:2187-2199.

ST-elevation myocardial infarction (STEMI) in 
patients who have undergone transcatheter 

aortic valve replacement (TAVR) is a relatively 
uncommon but morbid event. Previous studies have 
shown an incidence of < 0.5%. However, with this 
low frequency comes an outsized risk of death and 
major adverse cardiac events. Faroux et al sought to 
describe the characteristics of and outcomes in these 
patients. In their multicenter, international study of 
42,252 TAVR recipients, 118 patients were identified 
who experienced STEMI after TAVR. Subjects who 
experienced ST elevation during the TAVR procedure 
itself were excluded.

For comparison, STEMI patients who were treated 
with primary percutaneous coronary intervention 
(PCI) at five high-volume centers within 15 days 
of each post-TAVR STEMI case were identified, 
yielding a total of 439 patients for a control group. 
Among the identified patients with STEMI after 
TAVR, all had undergone pre-TAVR coronary 
angiography. Eighty-two patients had a history of 
coronary disease, while 77 patients had obstructive 
CAD identified at cardiac catheterization before 
TAVR. Of these, 50 had multivessel disease. 
Chronic total occlusions and vessels < 2 mm 
were managed medically. Local heart teams made 
decisions regarding pre-TAVR PCI. PCI was 
performed before TAVR in 46 patients, while 70 
patients were considered to have achieved complete 
revascularization.

Although the median time between TAVR and 
STEMI was 255 days, more than one-third of MIs 
occurred in the first month after TAVR. A mechanism 
other than plaque rupture was thought to be involved 
in 17.6% of post-TAVR patients vs. just 4.3% in the 
non-TAVR control group. Specifically, definite or 
possible coronary embolism were listed as the cause 
of post-TAVR STEMI in 14 patients, with most of 
these occurring soon after TAVR (10 occurred the 
same day as the TAVR procedure, one the following 

day). Two cases of coronary embolism were 
thought to be secondary to prosthetic aortic valve 
endocarditis.

Procedural complexity was higher among TAVR 
compared with non-TAVR patients, with 47.1% 
performed from the femoral approach (vs. 9.6% for 
the controls). TAVR patients logged longer door-
to-balloon times, longer procedure times, and used 
higher contrast volumes. The presence of a self-
expanding TAVR valve vs. a balloon-expandable one 
was associated with longer fluoroscopy time, a higher 
frequency of nonselective injections, and a significant 
percentage of cases where two or more guiding 
catheters were tried to complete the procedure. PCI 
failure occurred in 16.5% of post-TAVR patients vs. 
only 3.9% of controls. In particular, four patients 
presenting with inferior STEMI could not be 
revascularized because of failure to selectively engage 
the right coronary artery, despite the use of multiple 
guiding catheters. Notably, 15 patients were managed 
medically (without intervention), and nine of these 
died in the hospital.

Post-TAVR patients presenting with STEMI were 
quite sick overall, and clinical outcomes were 
correspondingly poor. Forty-seven percent showed 
signs of congestive heart failure on admission, 18% 
experienced clinical shock, and 11% presented with 
cardiac arrest. The in-hospital mortality rate was just 
over 25%, while 42% died at a median follow-up 
of seven months. The authors concluded STEMI in 
post-TAVR patients is linked to higher procedural 
complexity, longer door-to-balloon times, and 
higher rates of PCI failure vs. non-TAVR patients. 
Additionally, they noted rates of short-term mortality 
and major complications are correspondingly higher.

n COMMENTARY
Although infrequent, STEMI following TAVR is 
highly morbid, often presenting with heart failure 
or shock, and leads to high rates of in-hospital and 
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short-term mortality. This largest-to-date series of 
such patients demonstrates a significant percentage 
of MI cases involved mechanisms other than 
atherothrombosis. Interestingly, some cases were 
assessed as embolic in nature, and presented early 
after the TAVR procedure. Although the coronary 
anatomical features (bifurcation lesions, ostial 
lesions, calcification) were not significantly different 
from non-TAVR controls, the technical features of 
coronary intervention in post-TAVR patients means 
procedural complexity is high. Especially with self-
expanding valves (mainly the CoreValve family of 
prostheses), difficulties with coronary engagement 
after TAVR leads to higher rates of PCI failure vs. 
the general case. This at least in part translates to 
worse outcomes. Do these results carry implications 
for pre-TAVR coronary angiography and 

revascularization? On this score, it is notable that 
no cases of post-TAVR STEMI involved a significant 
stenosis that had been left unrevascularized, while 
two cases of stent thrombosis were recorded. Thus, 
pre-TAVR coronary revascularization should not 
be undertaken to prevent downstream STEMI. On 
the other hand, leaving significant and symptomatic 
coronary stenoses to be treated after TAVR may lead 
to difficulty with intervention, since cannulation 
of the coronaries may be challenging in a subset 
of patients. Going forward, the focus of pre-TAVR 
coronary assessment will remain identifying those 
patients whose coronary disease is so profound 
as to affect the safety of the TAVR procedure and 
revascularizing those whose coronary disease is 
likely to be symptomatic independent of the aortic 
stenosis.  n

ABSTRACT & COMMENTARY

Using His Bundle Pacing for Cardiac 
Resynchronization: Does It Hold Up  
to the Standard?
By Joshua Moss, MD
Associate Professor of Clinical Medicine, Cardiac Electrophysiology, Division of Cardiology, University of California, 
San Francisco

SYNOPSIS: In a randomized trial of patients with heart failure and left bundle branch block, cardiac resynchronization therapy via 
permanent His bundle pacing produced similar short-term outcomes to traditional biventricular pacing, albeit with higher pacing thresholds.

SOURCE: Vinther M, Risum N, Svendsen JH, et al. A randomized trial of His pacing versus biventricular pacing in symptomatic heart failure 
patients with left bundle branch block (His-alternative). J Am Coll Cardiol EP 2021. https://bit.ly/3el6RBD

Permanent His bundle pacing, in which a 
pacemaker lead is fixed directly into or 

immediately adjacent to the penetrating bundle of 
His, has seen a marked increase in clinical adoption 
and research over the past several years. By directly 
stimulating the distal bundle of His and proximal left 
bundle, ventricular depolarization can be achieved 
physiologically via the native conduction system, 
sometimes reproducing a “normal” narrow complex 
QRS. Studies have shown the resultant cardiac 
resynchronization can result in improvement in 
symptoms and ejection fraction (EF) in patients with 
heart failure and left bundle branch block (LBBB).

Vinther et al sought to compare His bundle pacing 
to the currently accepted standard for cardiac 
resynchronization therapy (CRT): biventricular 
(BiV) pacing using a right ventricular (RV) and 
left ventricular (LV) lead. At a single center in 
Denmark, the authors randomized 50 patients with 

cardiomyopathy (EF ≤ 35%), symptomatic heart 
failure (New York Heart Association [NYHA] class 
II-IV) despite optimal medical therapy, and LBBB 
using strict diagnostic criteria (mean QRS width = 
166 msec) to CRT via either His bundle pacing or 
BiV pacing. The patients were blinded to the type 
of treatment received, as were staff performing and 
assessing follow-up echocardiograms and hall walk 
tests. 

All 50 patients were implanted successfully with 
either a His bundle lead or with an LV lead for BiV 
pacing. Of the 25 patients randomized to His bundle 
pacing, seven instead received an LV lead, mostly 
because of high left bundle capture thresholds. One 
patient even underwent re-operation for placement 
of the LV lead the following day. All patients who 
ultimately received a His bundle lead maintained 
His bundle pacing (with correction of LBBB) at six 
months of follow-up. In contrast, only one patient 

https://bit.ly/3el6RBD
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randomized to BiV pacing received a His bundle lead 
instead of an LV lead because of dissection of the 
coronary sinus during implant. One patient required 
replacement of an LV lead that dislodged three weeks 
after implant. There was no post-implant crossover 
between treatment groups.

Procedural times were longer, on average, for His 
bundle lead placement but statistically similar to 
BiV implant (P = 0.06), as long as patients did not 
require crossover. For the seven patients in whom 
His bundle lead placement was unsuccessful and LV 
lead placement was required, mean procedural time 
was nearly double that of upfront BiV pacing (172 
minutes vs. 98 minutes).

Baseline values for LVEF, LV end-systolic volume, 
six-minute walk distance, and NYHA class were not 
different between groups. All parameters improved 
significantly by six months to a similar degree in both 
groups, whether compared using an intention-to-treat 
analysis or a per-protocol analysis.  Absolute ejection 
fraction was higher and end-systolic volume lower at 
six months in the patients who actually received His-
bundle pacing (per-protocol analysis), but NYHA 
class did not improve more than in the patients 
who received BiV pacing. Pacing thresholds were 
significantly higher for His bundle pacing at implant 
and six months. 

The authors concluded that after a six-month follow-
up, His bundle pacing resulted in similar clinical 
outcomes as traditional BiV pacing in patients 
who were candidates for cardiac resynchronization 
therapy. However, pacing thresholds were higher 
with His bundle pacing. 

n COMMENTARY
Previous studies have shown His bundle pacing can 
be a successful “rescue” technique for providing 
CRT to patients in whom traditional BiV pacing 
was not feasible or successful. It also has performed 
well as a first-line CRT in a subset of patients for 
whom adequate QRS narrowing could be achieved. 
Vinther et al randomized “ideal” CRT patients, with 
strict criteria for LBBB and mostly non-ischemic 
cardiomyopathy, to His bundle pacing or BiV pacing. 
Although still small and conducted at a single center 
with a relatively homogeneous patient population, 
the study adds valuable knowledge and highlights 
areas that will require further study.

His-bundle lead implantation takes longer than 
BiV implantation, at least for these operators who 
began their study more experienced with the latter 
technique. The authors did not comment on whether 
procedure times or the high rate of intraprocedural 

crossover from His bundle pacing to BiV pacing 
improved over the course of the study. It will be 
useful to know how steep the learning curve will be 
for implanters planning to try His bundle pacing, and 
whether failure to achieve satisfactory His bundle 
pacing (with long resultant procedure times) becomes 
less common with practice.

Once implanted, if His bundle capture and QRS 
narrowing is achieved, all the known benefits of CRT 
can be expected for many patients, perhaps even 
more dramatically than with BiV pacing. However, 
although CRT via BiV pacing has shown proven 
mortality benefit in well-selected patients, no such 
results have been shown for His bundle pacing. I do 
expect similar or even greater mortality benefit with 
His bundle pacing may be proven, but larger studies 
with longer follow-up are required.

His bundle leads have higher pacing thresholds than 
LV leads, and thresholds increase further, even in 
just the first six months after implant. I have found 
this to be true in my own experience. The need to 
carefully test and reprogram the lead multiple times 
is not uncommon. Over the long term, the risk 
of unanticipated loss of His bundle capture, plus 
the risks associated with more frequent operative 
procedures, may not be trivial. They could even 
negate the benefits when compared to traditional 
BiV pacing. Of note, there has been a recent shift in 
the electrophysiology community from His bundle 
pacing to left bundle branch pacing, using a slightly 
more aggressive technique to implant the lead deeper 
in the interventricular septum. Some operators have 
found more reliable results at implant and more 
stable pacing thresholds over time. Again, further 
study will be needed.

Some form of conduction system pacing may become 
a standard of care in CRT. For now, cardiologists 
and their patients benefit from understanding the 
available options for CRT, and from working with 
an electrophysiologist who has multiple tools in their 
armamentarium.  n

[After a six-month follow-up, His 

bundle pacing resulted in similar 

clinical outcomes as traditional BiV 

pacing in patients who were candidates 

for cardiac resynchronization therapy.]
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ABSTRACT & COMMENTARY

Can Mitral Regurgitation Prevent Atrial 
Thrombosis Caused by Atrial Fibrillation?
By Michael H. Crawford, MD, Editor
SYNOPSIS: A study of nonrheumatic patients with atrial fibrillation who were inadequately or not anticoagulated undergoing transesopha-
geal echocardiography before cardioversion showed moderate-to-severe mitral valve regurgitation attenuates the risk of finding left atrial 
thrombi or spontaneous echo contrast and could be considered a thromboembolic risk modifier.

SOURCE: Van Laer SL, Verreyen S, Winkler KM, et al. Effect of mitral regurgitation on thrombotic risk in patients with nonrheumatic atrial 
fibrillation: A new CHA2DS2-VASc score risk modifier? Am J Cardiol 2021;145:69-76.

The presence of mitral valve regurgitation (MR) 
has been shown to reduce thromboembolic 

events (TE) in atrial fibrillation (AF) patients with 
rheumatic mitral valve disease by about half. How-
ever, the effect of MR in non-rheumatic mitral valve 
disease is unclear. Van Laer et al conducted this 
single-center, observational study of 795 consecutive 
patients undergoing transesophageal echocardiogra-
phy (TEE) before AF cardioversion in patients with 
non-rheumatic AF. These patients either were not on 
anticoagulants or were thought to be inadequately 
anticoagulated for the three weeks before cardiover-
sion.

Patients with mitral stenosis, mitral valve surgery, 
left atrial appendage (LAA) ligation/closure, or poor 
echocardiographic images were excluded. MR was 
graded as mild, moderate, or severe by standard 
methods. CHA2DS2-VASc scores of 0-1 were catego-
rized as low risk, 2-3 as intermediate, and greater 
than 3 as high. Left atrial volume (LAV) was calculat-
ed from a recent transthoracic echocardiogram, and 
left ventricular ejection fraction (EF) was calculated 
or estimated from the TEE. The primary endpoint 
was left atrial thrombus (LAT) or spontaneous echo-
cardiographic contrast (SEC) graded at > 2+ out of 4. 
Of the final population of 686 patients, the mean age 
was 67 years, 72% were men, and 46% were not on 
anticoagulants. 

LAT or SEC > 2+ was present in 17% of patients. It 
was 11% in those with a low CHA2DS2-VASc score, 
15% with an intermediate score, and 24% with a 
high score (P = 0.001). The increasing incidence with 
higher scores was caused mainly by more SEC. The 
incidence of LAT/SEC decreased with increasing 
severity of MR: 20% with no MR, 15% with moder-
ate, and 12% with severe (P = 0.03). In a multivari-
ate analysis, there were five independent predictors 
of LAT/SEC: odds ratio 0.51 for moderate MR, 0.24 
for severe MR, 1.25 for CHA2DS2-VASc score, 1.9 
for LAV, and 4.08 for EF. When MR grade, LAV, and 
EF were added to the CHA2DS2-VASc score, the C 
statistic rose from 0.62 to 0.75. In those with a high 

CHA2DS2-VASc score, if moderate-to-severe MR is 
considered, the risk of LAT/SEC decreases to that of 
an intermediate CHA2DS2-VASc score. If MR is con-
sidered in those with an intermediate score, the risk 
drops to that of a low score. The authors concluded 
MR attenuates the TE risk in non-rheumatic AF and 
could be considered as a CHA2DS2-VASc score risk 
modifier when considering anticoagulant therapy. 

n COMMENTARY
The CHA2DS2-VASc score is used widely to 
determine the risk of TE in patients with atrial 
fibrillation, but its predictive accuracy is modest  
(C statistic = 0.6). In addition to the clinical factors 
in the CHA2DS2-VASc score, echocardiographic 
parameters, such as LAV and EF, influence the risk of 
TE. Also, it is thought that moderate-to-severe MR 
can wash out the LA and prevent stasis. This concept 
has been demonstrated for rheumatic AF patients, 
but not in non-rheumatic AF patients. Thus, the Van 
Laer et al study is of interest.

This was not a clinical outcomes study, but since the 
risk of TE is strongly related to LAT and SEC, their 
abrogation in more severe MR is compelling. Also, 
the authors showed this reduction in risk is mainly 
caused by less SEC rather than LAT. This makes 
sense considering the jet of MR does not often reach 
into the left atrial appendage, where almost all LAT 
reside. One strength of this study is that it involved 
patients either not on anticoagulants or inadequately 
anticoagulated.  In anticoagulated patients, it is 
likely the effect of MR would be attenuated. Another 
strength is the authors demonstrated the value of 
considering echocardiographic parameters in addi-
tion to the CHA2DS2-VASc score. I have never been a 
fan of using one clinical score alone to make patient 
care decisions.

There were limitations to this study. Its retrospec-
tive design and medium-sized population precluded 
the evaluation of TE. Still, considering patients with 
LAT/SEC almost always would be anticoagulated, 
the prevention of events would be difficult to study. 
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Also, the authors did not investigate persistent or 
permanent AF, but there is no reason to suspect the 
results would be different in such patients. In addi-
tion, Van Laer et al could not assess the effect of MR 
chronicity. With long-standing moderate-to-severe 
MR, LA dilation could attenuate the washout effect 

of MR. However, MR was an independent risk factor 
of LAV and EF for predicting LAT/SEC in these pa-
tients inadequately anticoagulated or not anticoagu-
lated. At this point, MR should be considered a TE 
risk modifier, in addition to LAV and EF, in patients 
with AF.  n

ABSTRACT & COMMENTARY

Is a History of Palpitations Useful  
for Detecting Atrial Fibrillation?
By Michael H. Crawford, MD, Editor
SYNOPSIS: An analysis of the utility of implanted loop recorders to detect subclinical atrial fibrillation in high-risk individuals showed that 
among common arrhythmia-compatible symptoms, only palpitation was predictive of discovering episodes of atrial fibrillation.

SOURCE: Reiffel JA, Verma A, Kowey PR, et al. Relation of antecedent symptoms to the likelihood of detecting subclinical atrial fibrillation 
with inserted cardiac monitors. Am J Cardiol 2021;145:64-68.

In the 2017 REVEAL AF study, the authors showed 
that in a population enriched by selecting subjects 

at risk for subclinical atrial fibrillation (SAF), 40% 
would experience one or more episodes of SAF last-
ing for at least six minutes. This, after 30 months of 
monitoring by a subcutaneously implanted loop ECG 
recorder.1

Entry into REVEAL AF required a CHA2DS2-VASc 
score ≥ 3 or a score of 2 with one or more of the fol-
lowing risk factors for SAF: coronary artery disease 
(CAD), impaired renal function, sleep apnea, or chron-
ic obstructive lung disease (COPD). Excluded were 
patients with a history of AF, those on anticoagulant 
therapy, and those with a stroke or transient ischemic 
attack (TIA) within the last 12 months. REVEAL AF 
showed older age, body mass index, and a particular 
genetic profile were independently predictive of discov-
ering SAF.

This report by Reiffel et al (who authored REVEAL 
AF) tested the hypothesis that symptoms would pre-
dict the occurrence of SAF in the REVEAL AF popula-
tion. This substudy included 346 subjects (mean age, 
71 years; 50% men) who were followed for a mean of 
22 months. Comorbid conditions were common: two-
thirds had diabetes or CAD, 40% reduced renal func-
tion, one-third remote stroke/TIA, one-quarter sleep 
apnea, and 20% heart failure or COPD. Arrhythmia-
compatible symptoms were ascertained for the three 
months before enrollment in REVEAL AF, including 
palpitation, fatigue, chest discomfort, increased heart 
rate, syncope, dizziness, and dyspnea. Only 39 subjects 
showed no symptoms; most showed more than one.

SAF was detected in 6.5% of subjects at 30 days. By 
six months, > 20% had SAF. Few showed SAF in the 

time frame of the usual external monitoring devices (< 
10 days). In a multivariate analysis, the only symptom 
associated with the detection of SAF was palpitation 
(HR, 1.6; 95% CI, 1.1-2.3; P = 0.01). Interestingly, 
palpitation was more common in those without SAF 
(61%) vs. those with SAF (39%), and symptoms in 
general were more common in those without SAF. The 
authors concluded that although symptoms are more 
common in subjects without SAF, palpitation is associ-
ated with an increased incidence of SAF, whereas other 
common arrhythmia-compatible symptoms are not.

n COMMENTARY
AF often is discovered because of symptoms, adverse 
outcomes (e.g., stroke), or it is detected on routine 
ECG or implanted device monitoring for other rea-
sons. The latter is so-called subclinical AF. Experience 
with such monitoring has shown most patients with 
SAF are symptomatic, but the symptoms often are 
not related to the episodes of AF. Other experience 
suggests symptoms are more common with paroxys-
mal AF than chronic AF. Patients with paroxysmal AF 
more often experience palpitation and chest discom-
fort, whereas those with chronic AF more often report 
dyspnea and fatigue. Brief episodes of AF usually 
are asymptomatic. This may be one reason why six 
minutes of AF was the criterion for SAF in REVEAL 
AF, since it more likely would be symptomatic and 
important to the patient. 

Prolonged monitoring with implanted loop record-
ers is a potential diagnostic tool for uncovering SAF 
in high-risk individuals. They can be prophylactically 
treated to prevent bad outcomes. The issue is when 
to perform such monitoring. Recommending a loop 
recorder to everyone older than age 70 years is not 
going to be feasible. Perhaps looking at an enriched 
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1.  His bundle pacing compared to biventricular 
pacing for cardiac resynchronization therapy 
in heart failure patients results in:

a. shorter procedure times.

b. improved New York Heart Association 
class. 

c. higher pacing thresholds.

d. longer six-minute walk distance.

2.  A population-based study of patients with 
diseases of the aorta showed fluoroquinolone 
antibiotics use compared to ampicillin use 
resulted in:

a. increased all-cause mortality rate.

b. fewer aortic surgery cases.

c. fewer infection relapses.

d. lower aortic disease mortality rate.

3.  Acute ST-elevation myocardial infarction in 
post-transcatheter aortic valve replacement 
patients is associated with:

a. rupture of prior nonocclusive plaques.

b. coronary artery dissection. 

c. a higher rate of coronary intervention 
failure.

d. perivalvular regurgitation.

4.  Which symptom during long-term implantable 
loop ECG recorders was associated with 
episodes of atrial fibrillation?

a. Dizziness

b. Syncope

c. Dyspnea

d. Palpitation

5.  In patients undergoing transesophageal 
echocardiography before elective cardioversion 
who were not adequately anticoagulated, 
which reduced the risk of thromboemboli?

a. Large left atrium

b. Moderate or severe mitral regurgitation

c. Reduced left ventricular ejection fraction

d. A high CHA2DS2-VASc score

population using the REVEAL AF entry 
criteria would be. In this regard, the Reiffel 
et al substudy adds another possible selec-
tion criterion: palpitation. This makes sense 
since one would predict more AF would 
be discovered in such patients compared to 
those without. However, REVEAL AF also 
showed palpitation was more common in 
those without SAF, even though it was the 
only symptom predictive of SAF in a multi-
variate analysis. Thus, even the presence of 
palpitation may not be selective enough to 
warrant prolonged invasive monitoring.

In addition to its post-hoc, retrospective 
design, there were other limitations to this 
substudy. Symptom collection happened 
before the monitoring period only. It 
is unclear whether the symptoms were 
associated with the actual SAF events. 
Palpitation could be the result of other 
events, such as re-entrant supraventricular 
tachycardia or even ventricular tachycardia. 
Many patients reported more than one 

symptom, yet the authors did not conduct a 
combination symptoms analysis. Also, they 
did not perform an analysis of the added 
value of palpitation to other clinical risk 
factors for AF. Consequently, at this point, 
it is certainly reasonable to conduct short-
term external monitoring in patients with 
frequent arrhythmia-compatible symptoms 
and perhaps discuss an implantable 
loop recorder in those with less frequent 
symptoms. However, moving to implanting 
loop recorders in patients with only AF 
risk factors is an unproven way to reduce 
the morbidity and mortality of AF. This 
substudy of REVEAL AF does not establish 
that the additional presence of palpitation 
with risk factors for AF tips the balance 
toward implanting a loop recorder.  n
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