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ABSTRACT & COMMENTARY

White-coat Hypertension: 
Does It Predict Cardiovascular Disease?
By Michael H. Crawford, MD, Editor

SYNOPSIS: Patients presenting with white-coat hypertension were selected from a large, multicenter ambulatory blood pressure 
outcome study and compared to matched control subjects. Investigators found that the risk of cardiovascular events over a 10-year 
follow-up was similar between the two groups.

SOURCES: Franklin SS, Thijs L, Asayama K, et al. The cardiovascular risk of white-coat hypertension. J Am Coll Cardiol 2016;68: 
2033-2043.

Mancia G, Grassi G. The heterogeneous nature of white-coat hypertension. J Am Coll Cardiol 2016;68:2044-2046.

The association of white-coat hypertension 
with cardiovascular risk is unclear. Thus, 
investigators from the International Data-

base on Ambulatory Blood Pressure in relation to 
the Cardiovascular Outcome compared daytime 
ambulatory blood pressure monitoring with con-
ventional blood pressure measurements in 653 
untreated subjects with white-coat hypertension 
and 653 control subjects. The study subjects were 
from 11 randomly recruited population cohorts 
with validated outcome data, which totaled 12,752 
subjects. Ambulatory hypertension was defined as 
daytime levels of > 135/85 mmHg, and white-coat 
hypertension was defined as >140 mmHg at the 
office visit with normal daytime ambulatory blood 

pressure. The controls were age and cardiovascular 
risk matched. The prevalence of white-coat hyper-
tension among those normotensive on ambulatory 
daytime blood pressure was 11%. The white-coat 
subjects tended to be older, male, and to have higher 
cardiovascular risk. All subjects were categorized as 
either low risk (up to two risk factors, not including 
age or hypertension) or high risk (three or more risk 
factors, diabetes, or prior cardiovascular events). 
During a median follow-up of 10.5 years, 70 white-
coat subjects and 48 normotensives experienced 
a cardiovascular event. In low-risk subjects, there 
was no significant increase in events in the white-
coat compared to the normotensive group (494 in 
each group; hazard ratio [HR], 1.06; 95% confi-
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dence interval [CI], 0.66-1.72; P = 0.80), 
whereas in the high-risk subjects (159 
in each group) the white-coat subjects 
experienced more events (HR, 2.06; 95% 
CI, 1.10-3.84; P = 0.023). However, in 
subjects < 60 years of age, white-coat hy-
pertension did not increase cardiovascular 
events in either risk group. The authors 
concluded that the risk of cardiovascular 
events in white-coat hypertension subjects 
is comparable to age and risk-adjusted 
normotensive controls.

n COMMENTARY
Research on white-coat hypertension has 
suffered from small numbers of subjects, 
low cardiovascular event rates, and failure 
to account for the cardiovascular risk of 
the subjects. Thus, this study of 11 rela-
tively large databases, which accounts for 
the subject risk profile and has a median 
follow up of 10 years, is of interest. The 
authors made the following points based 
on the results: 1) After adjusting for age, 
the white-coat effect was not influenced 
by the subjects’ cardiovascular risk, or, 
more precisely, only in older subjects with 
high cardiovascular risk profiles did the 
white-coat effect increase observed events; 
2) In subjects with low risk profiles or < 
60 years of age, the white-coat effect did 
not increase cardiovascular events, and 
this represented 86% of the white-coat 
population in this study; 3) The magni-
tude of the white-coat effect on blood 
pressure was not related to the event rate. 
Also, the authors speculated that in older 
patients at high risk for cardiovascular 
events, isolated systolic hypertension may 
have been missed because they were sub-
ject to only one day of ambulatory blood 
pressure monitoring and two manual 
blood pressure measurements on the same 
visit. If this is the case, then white-coat 

hypertension is entirely benign. Thus, in 
the older high-risk subject suffering from 
white-coat hypertension, more attention 
should be paid to identifying isolated sys-
tolic hypertension and perhaps treating it. 
Finally, the authors hypothesized that the 
mechanism of white-coat hypertension 
is a hyperactive, sympathetic response to 
perceived stress. If so, one would expect 
a rise in heart rate as well, but this is not 
observed in white-coat hypertension. In 
addition, one would expect the reaction 
to diminish with age, but the observation 
is that it is more common among older 
patients, so the mechanism of this phe-
nomenon is not clear.

There are limitations to this study. De-
spite the large number of total subjects, 
only 11% presented with white-coat 
hypertension, and there were a low num-
ber of events over a decade of follow-up, 
which reduces the power of the study. 
Also, there was considerable heterogene-
ity between the 11 sites. For example, 
the incidence of white-coat hypertension 
ranged from 3-38% of the study popula-
tion at each site. In addition, there was 
no information on subsequent anti-hyper-
tensive drug therapy, which could have 
affected event rates. Finally, there were no 
data on blood pressure after the baseline 
visit, so we don’t know if the natural 
history of white-coat measurements or 
whether the development of persistent hy-
pertension occurred in some subjects. The 
latter has been shown in some prior stud-
ies. At this time, we should be reassured 
that white-coat hypertension is a largely 
benign phenomenon that should not be 
overtreated, but in the older subjects at 
high risk of cardiovascular disease, we 
need to be sure we aren’t missing isolated 
systolic or masked hypertension.  n

ABSTRACT & COMMENTARY

The Happy Heart Syndrome
By Michael H. Crawford, MD, Editor

SYNOPSIS: Analysis of a multicenter, multicountry database of patients with stress cardiomyopathy revealed 
that 1% experienced a preceding positive emotional event rather than the usual negative one. These patients 
more likely had mid-wall left ventricular wall motion abnormalities rather than the usual apical ballooning.

SOURCE: Ghadri JR, Sarcon A, Diekmann J, et al. Happy heart syndrome: Role of positive emotional stress in 
takotsubo syndrome. Eur Heart J 2016;37:2823-2829.
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Although usually associated with strong negative  
 emotions, stress cardiomyopathy has been 

reported after positive emotional experiences. 
Investigators from the International Takotsubo 
Registry analyzed the prevalence and characteristics 
of stress cardiomyopathy after pleasant events. 
Data from 26 centers in nine countries included 
1,750 patients, of whom 485 presented after an 
emotional event. The rest experienced a physical 
stress, a combination, or no identifiable trigger. Wall 
motion patterns from imaging were classified as 
apical ballooning, mid-ventricular, basal, or focal. 
Among the 485 participants who presented with 
an emotional event, only 20 (4%) were classified 
as pleasant and almost all were women (n = 19). In 
comparing happy heart and broken heart patients, 
happy hearts were older (71 vs. 65 years; P = 0.026) 
and less likely to be hypertensive (35% vs. 62%; P = 
0.014). Otherwise, they were largely similar in other 
characteristics, including presenting symptoms, ECG 
findings, vital signs on admission, left ventricular 
function, and lab tests. Overall, the distribution 
of wall motion abnormalities was not significantly 
different between the two types, but in a post-hoc 
comparison, happy hearts demonstrated a higher 
prevalence of mid-ventricular pattern compared to 
the broken hearts (35% vs. 16%; P = 0.03). Clinical 
outcomes were not different between the two groups. 
The authors concluded that stress cardiomyopathy 
can be triggered by positive as well as negative 
emotions and that the midventricular pattern of 
wall motion abnormality was more prevalent among 
happy hearts.

n COMMENTARY
We’ve seen the holiday heart, the broken heart, and 
now the happy heart, which seems to be much less 
common than the broken heart. We have received 
sporadic reports of patients with stress cardiomyopa-
thy (SCM) who have demonstrated mid-wall rather 
than apical dyskinesis, and this report finds that this 
pattern is more common in the happy heart vari-
ant. Also, around the year 2000, there were several 
reports of basal wall motion abnormalities associ-
ated with subarachnoid hemorrhage (SAH). Thus, 
different types of stress can cause severe dysfunction 
of selective parts of the left ventricle. In contrast 
to stress cardiomyopathy (broken and happy) in 
SAH-associated dysfunction (SAD), ST elevation is 
rare, whereas in SCM it occurs in about two-thirds. 
In SAD, deep T-wave inversions occur more often. 
Clinicians usually discover SAD patients because of 
heart failure, which leads to an echocardiogram. In 
SCM, the presentation is more similar to acute coro-
nary syndrome. Studies in animals have suggested 
that SCM is due to a large amount of epinephrine in 
the blood stream, whereas the SAD heart is associ-

ated with norepinephrine release from sympathetic 
fibers in the heart. Since these fibers are more con-
centrated at the base of the heart, this may explain 
the basal predominance of wall motion abnormalities 
in SAD heart. Why circulating epinephrine predomi-
nately affects the apical to mid wall is unclear, but 
has been reproduced in rodent models.

A Japanese cardiologist first described SCM in 1990, 
calling it the takotsubo syndrome because the left 
ventricle on angiography resembled an octopus jar. It 
was noted to be much more common in postmeno-
pausal women and usually associated with a strong 
negative emotional or physical experience. These 
study authors noted that although unusual, it also 
can be associated with strong positive emotions. In 
fact, the authors pointed out that one is 27% more 
likely to suffer a myocardial infarction on one’s 
birthday as compared to any other day. A brief article 
that accompanied this paper suggested clinicians 
call the happy heart Diagoras syndrome after the 
ancient Greek story of Diagoras of Rhodes.1 He was 
an Olympic athlete whose two sons competed in the 
83rd Olympiad. Both of his sons won their events, 
lifted their father from the stands, and carried him 
in a triumphant ovation to the cheers of the crowd. 
Diagoras died on the spot, presumably of happiness. 
There is a statue in Rhodes commemorating this 
event.

Fortunately, the happy heart seems rare. In this paper, 
it was 4% of those with a clear emotional event, 
but only 1% of the whole SCM database. Another 
paper accompanying this report opined that SCM 
is a form of acute coronary syndrome (ACS), along 
with STEMI, non-STEMI, and variant angina, and 
hypothesized that is due to catecholamine-induced 
small vessel vasospasm.2 We know that the central 
nervous system plays a role in ACS, especially as a 
trigger for some of these events. Unfortunately, at 
this time a specific treatment for SCM doesn’t exist. 
Thought to be relatively benign, if supported through 
the acute phase, the in-hospital mortality for SCM is 
similar to STEMI at 4%.  n

REFERENCES
1. Katsanos S, Filippatou A, Ruschitzka F, Filippatos G. Positive 

emotions and Takotsubo syndrome: ‘Happy heart’ or ‘Diagoras’ 
syndrome? Eur Heart J 2016;37:2821-2822.

2. Luscher TF, Teplin C. Is takotsubo syndrome a microvascular 
acute coronary syndrome? Towards a new definition. Eur Heart J 
2016;37:2816-2820.
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ABSTRACT & COMMENTARY

Sacubitril/Valsartan Associated with Reduced 
Risk of Hyperkalemia
By Van Selby, MD
Assistant Professor of Medicine, University of California, San Francisco, Cardiology Division, Advanced Heart Failure 
Section

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

SYNOPSIS: In a secondary analysis of the PARADIGM-HF trial, the risk of severe hyperkalemia in heart failure patients taking a mineralo-
corticoid receptor antagonist was lower among patients treated with sacubitril/valsartan compared to those receiving enalapril.

SOURCE: Desai AS, Vardeny O, Claggett B, et al. Reduced risk of hyperkalemia during treatment of heart failure with minteralocorticoid 
receptor  antagonists by use of sacubitril/valsartan compared with enalapril: A secondary analysis of the PARADIGM-HF trial. JAMA Cardiol 
2016. [Epub ahead of print].

Current guidelines recommend mineralocorticoid 
receptor antagonists (MRAs) for patients with 

symptomatic heart failure with reduced ejection frac-
tion (HFrEF). MRAs are associated with hyperkale-
mia, and the risk increases when administered with 
angiotensin-converting enzyme (ACE) inhibitors. Sa-
cubitril/valsartan is an angiotensin receptor neprilysin 
inhibitor (ARNI) that is approved as an alternative to 
ACE inhibitors for HFrEF. Whether the risk of MRA-
associated hyperkalemia is lower in patients receiving 
sacubitril/valsartan than ACE inhibitors is unknown.

To evaluate differences in risk of hyperkalemia, Desai 
et al analyzed data from PARADIGM-HF, which 
randomized 8,399 patients suffering from chronic 
HFrEF to sacubritil/valsartan vs. enalapril. The trial 
ended early due to a marked reduction in the com-
posite outcome of cardiovascular death or hospital-
ization for heart failure in the sacubitril/valsartan 
arm. Use of MRAs was encouraged, though left to 
investigators’ discretion. For this secondary analy-
sis, the authors compared the rates of hyperkalemia 
(defined as any serum potassium > 5.5 mEq/L) and 
severe hyperkalemia (> 6.0 mEq/L) in patients receiv-
ing MRAs.

Among 4,671 taking an MRA at baseline, the overall 
rate of hyperkalemia was similar between patients 
treated with sacubitril/valsartan and enalapril. How-
ever, the rate of severe hyperkalemia was significantly 
higher in the enalapril group (3.1 vs. 2.2 per 100 
patient-years; hazard ratio [HR], 1.37; P = 0.02), and 
the difference persisted after adjusting for baseline 
differences between the two treatment groups. Simi-
larly, when including all patients who started MRAs 
during the study period, those receiving enalapril 
demonstrated significantly higher rates of hyperkale-
mia (HR, 1.43; P = 0.003).

Changes in serum creatinine were similar between 
the two groups, and changes in potassium levels did 
not correlate with serum creatinine over time. Pa-
tients who did not receive an MRA during the study 
period demonstrated lower rates of hyperkalemia, 
and among these patients there were no significant 
differences in hyperkalemia or severe hyperkalemia 
between those randomized to enalapril vs. sacubitril/
valsartan. The authors concluded that among HFrEF 
patients treated with an MRA, severe hyperkalemia 
is more common during treatment with enalapril 
than with sacubitril/valsartan, suggesting neprilysin 
inhibition may attenuate the risk of MRA-associated 
hyperkalemia.

n COMMENTARY
In large, randomized trials, both spironolactone and 
eplerenone have been shown to improve outcomes 
in HFrEF. Despite the overwhelming evidence and 
strong recommendations from practice guidelines, 
studies show that many eligible HFrEF patients are 
not treated with MRAs. This often is due to concern 
regarding hyperkalemia, especially in patients already 
treated with ACE inhibitors. This secondary analy-
sis provides strong evidence that switching from an 
ACE inhibitor to sacubitril/valsartan reduces this risk 
of severe hyperkalemia by approximately one-third 
and hopefully will encourage clinicians to prescribe 
MRAs more frequently.

Among patients not receiving MRAs, there was little 
difference in the risk of hyperkalemia between those 
randomized to enalapril vs. sacubitril/valsartan. 
The authors suggested that by increasing levels of 
circulating natriuretic peptides, neprilysin inhibi-
tion specifically attenuates the risk of hyperkalemia 
when combining MRAs with other inhibitors of the 
renin-angiotensin-aldosterone system (RAAS). Given 
the importance of both MRAs and RAAS inhibition 
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in the treatment of HFrEF, this is a clinically relevant 
advantage for sacubitril/valsartan.

This was a secondary analysis, with important limita-
tions. Patients were not randomized according to 
MRA use, and there may have been residual differ-
ences between MRA-treated patients randomized to 
enalapril vs. sacubitril/valsartan. PARADIGM-HF 
included a run-in period during which patients who 
did not tolerate either sacubitril/valsartan or enalapril 
were excluded. Therefore, the true rate of hyperkale-
mia may have been underestimated in both groups.

Is the lower risk of hyperkalemia enough to warrant 
switching all HFrEF patients from ACE inhibitors 
to sacubitril/valsartan? Taken in the context of the 
overall markedly positive results of PARADIGM-HF, 
this substudy adds further weight to the argument 
for switching most patients with symptomatic HFrEF 
despite ACE inhibitors to sacubitril/valsartan. At the 

very least, patients who are not receiving MRAs due 
to perceived concern regarding the risk of hyperkale-
mia should be considered candidates for switching.

Another relevant question is whether to initiate an 
MRA before or after switching from an ACE inhibi-
tor to sacubitril/valsartan. Current American guide-
lines do not specifically address this issue. However, 
European guidelines recommend initiating an MRA 
before switching. The results of this substudy sug-
gest clinicians switch patients to sacubitril/valsar-
tan before adding an MRA to minimize the risk of 
hyperkalemia. Regardless of the exact strategy used, 
the importance of monitoring serum potassium and 
creatinine after any initiation or dose adjustment 
cannot be overstated. With close monitoring, clini-
cians should now feel even more empowered to reach 
target doses for all major therapeutic classes for 
HFrEF.  n

ABSTRACT & COMMENTARY

Ablation of the Left Atrial Appendage for 
Long-standing, Persistent Atrial Fibrillation
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: Addition of left atrial appendage ablation to pulmonary vein isolation, and extensive other ablation, improved freedom from 
atrial arrhythmias in patients with long-standing persistent atrial fibrillation without increasing complications.

SOURCE: Di Biase L, Burkhardt JD, Mohanty P, et al. Left atrial appendage isolation in patients with longstanding persistent AF undergoing 
catheter ablation: BELIEF Trial. J Am Coll Cardiol 2016;68:1929-1940.

The most efficacious management of patients 
presenting with long-standing persistent atrial 

fibrillation (LSPAF) is unclear. Many patients desire 
sinus rhythm for symptomatic improvement or other 
reasons. Unfortunately, pulmonary vein isolation 
(PVI), the standard of care for paroxysmal atrial 
fibrillation (AF), is insufficient for the vast major-
ity of LSPAF patients. Yet, results of Substrate and 
Trigger Ablation for Reduction of Atrial Fibrillation 
Trial Part II (STAR AF II) suggested that additional 
ablation lines or focal ablation of areas of complex 
fractionated atrial electrograms (CFAEs) did not aug-
ment the results of simple PVI ablation. What to do?

Experts in the field are of mixed opinion, with 
advocates for multiple techniques — identification 
and ablation of rotors, identification and ablation of 
non-pulmonary vein triggers, ablation of autonomic 
innervation areas, epicardial surgical ablation, scar 

homogenization, and others — battling it out. From 
the fray comes this study by Di Biase et al, with 
impressive results. Noting that many LSPAF patients 
demonstrate triggers emanating from the left atrial 
appendage (LAA), the authors randomized 173 such 
subjects who had been refractory to a mean of two 
antiarrhythmic medications to empirical electrical 
LAA isolation (EEI-LAA) plus standard ablation vs. 
standard ablation alone. The primary outcome was 
freedom from atrial arrhythmia recurrence off antiar-
rhythmic drugs, excluding a 12-week post-procedure 
blanking period. Incidence of stroke, death, and 
cardiovascular-related rehospitalization were second-
ary endpoints.

The study population primarily was comprised of 
obese men in their 60s; 20% had heart failure, mean 
CHA2DS2-VASc score was 2.25, and the groups were 
well-balanced overall. At 12-month follow-up, 56% 
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of those with the addition of EEI-LAA were arrhyth-
mia-free off antiarrhythmics compared to 28% in 
the standard ablation group. After adjusting for age, 
sex, and left atrial size, those with the more limited 
ablation demonstrated more than two-fold rate of 
recurrence. With repeated procedures, average 1.3/
patient, those in the more aggressive group achieved 
an impressive 76% arrhythmia freedom. There were 
no deaths in either group, no strokes in the EEI-LAA 
group and four in the standard group, and hospital-
ization rates were similar between groups. Although 
the majority of patients who underwent ablation 
of the LAA demonstrated impaired LAA mechani-
cal function at transesophageal follow-up, there 
only was one patient with a LAA thrombus and one 
with spontaneous echocardiographic contrast. The 
authors concluded that EEI-LAA improved long-term 
freedom from atrial arrhythmias without increasing 
complications.

n COMMENTARY
These results are remarkable for several reasons. The 
incremental benefit of ablation of the LAA appears 
large, despite an already extensive ablation in the 
control group. Notably, standard ablation in this 
study involved isolation of the posterior wall of the 
left atrium (LA), ablation of the anterior LA septum, 
ablation of the LA roof, isolation of the superior 
vena cava (in vast majority), and ablation of any 
other sites that appeared to be arrhythmia triggers. 
In fact, eight patients in the control arm underwent 
LAA ablation due to the ability to elicit sustained 
arrhythmia with isoproterenol that mapped to this 
area; conversely, isolation of the LAA was unsuccess-
ful in 11 patients in the EEI-LAA group. Whether 
ablation of the LAA would be more or less beneficial 
on the background of a more typical, less extensive 
AF ablation is unclear, as is the generalizability of 
this technically challenging technique to the larger 
community.

Yet, an ultimate success rate of 76% with patients 
off antiarrhythmic medications rivals that which is 
achievable for those with paroxysmal AF and begs 
attention. There is biologic plausibility that ablation 
of the LAA could be important. With its complex ar-
chitecture and highly heterogeneous fiber orientation, 
the LAA may promote slow conduction and block, 
factors that make induction and maintenance of AF 
more likely. Despite the high impact of the addition 
of LAA ablation on ultimate procedural success, 
isoproterenol challenge during the procedure did not 
identify the LAA as a significant source of non-PV 
arrhythmia triggers in this study, nor most others. 
While this is puzzling, the authors noted that it is 
standard practice to isolate all PVs, even those which 
do not appear to exhibit a high degree of electrical 
firing, thus the importance of isolation of the LAA 
should not be underestimated for this reason alone. 
This may be true, but it isn’t a completely satisfying 
explanation.

Of concern is the somewhat unknown implications 
of the loss of normal mechanical appendage activity. 
Many of these patients would be advised to remain 
on anticoagulation long-term, given their CHA2DS2-
VASc scores, the majority are gaining sinus rhythm 
in the process, and for those who cannot or do not 
wish to tolerate long-term anticoagulation to pre-
vent stroke given this finding, there is the option of 
LAA ligation or exclusion. Notably, comparison of 
endocardial ablation of the LAA with LAA ligation 
with the Lariat or exclusion with the Watchman or 
other devices was beyond the scope of this study 
and remains an open question. How any of these 
procedures affect overall atrial function long term 
also is unanswered. Given past experiences of new 
techniques appearing to be paradigm shifting, only 
to falter with attempted adoption, it is too soon to 
try to apply this technique broadly. Nonetheless, it 
brings welcome hope to many with LSPAF and those 
who care for them.  n

ABSTRACT & COMMENTARY

Do the Benefits of a Bioabsorbable Coronary 
Scaffold Also Disappear Over Time?
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 the longest-term randomized, controlled study of coronary bioresorbable vascular scaffolds to date, the Absorb bioresorb-
able vascular scaffold was outperformed by its metallic drug-eluting stent counterpart.
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SOURCE: Serruys PW, Chevalier B, Sotomi Y, et al. Comparison of an everolimus-eluting bioresorbable scaffold with an everolimus-
eluting metallic stent for the treatment of coronary artery stenosis (ABSORB II): A 3 year, randomised, controlled, single-blind, multicentre 
clinical trial. Lancet 2016;388:2479-2491.

In the world of coronary revascularization, the 
intuitive appeal of a bioresorbable vascular scaf-

fold (BVS), a device that helps open a vessel but then 
disappears over time, is hard to overstate. The first 
generation of such devices is represented by Abbott 
Vascular’s everolimus-eluting poly(L-lactide) scaffold 
known as Absorb, which was approved in Europe in 
December 2010 but did not gain FDA approval until 
July 2016. Early data with this device are encourag-
ing, but mixed, with an increase in adverse events. 
Because the real advantage of such devices is ex-
pected years down the road, after scaffold resorption, 
longer-term data have been eagerly anticipated.

Enter the three-year publication of data from the 
ABSORB II trial, a randomized comparison of the 
Absorb resorbable scaffold with the everolimus-
eluting Xience metallic drug-eluting stent (DES). 
In this trial, 501 patients were randomized 2:1 to 
treatment of their coronary lesions with the Absorb 
or Xience devices. The trial was designed to play to 
the reputed strengths of the bioresorbable scaffold, 
with a primary endpoint of superiority of Absorb in 
terms of vasomotor reactivity as assessed at planned 
invasive angiography at three years. The co-primary 
endpoint was non-inferiority of angiographic late lu-
men loss. The trial design presumed that the Absorb 
vessels, after disappearance of the scaffold, would 
exhibit similar lumen gain but better vessel mechan-
ics compared to those with the permanent metallic 
Xience stent.

The designers missed on both counts. Vasomotor re-
activity was not statistically different between groups 
at three years, in large part because the metallic stent 
vessels performed better than expected. Late lumen 
loss was greater in the Absorb group compared with 
Xience (0.37 mm vs. 0.25 mm, giving a P non-inferi-
ority of 0.78). Three-year measures of minimal lumen 
diameter, percentage stenosis, and in-device primary 
restenosis favored Xience, and all met statistical 
significance. Similarly, measurements by intravascular 
ultrasound showed a higher minimal lumen area in 
the Xience group as compared with Absorb (5.38 
mm² vs. 4.32 mm²; P < 0.0001). Assessments of an-
gina and the results of planned exercise stress testing 
were not different between the groups.

Although the trial was not powered for clinical end-
points, it nevertheless reported a two-fold increase in 
device-oriented clinical events with Absorb as com-
pared with Xience (10% vs. 5%; P = 0.04), driven 
primarily by target-vessel myocardial infarction (MI). 
Of particular concern: At the three-year mark, there 

were eight definite scaffold thrombosis events in the 
Absorb group, of which six were “very late” — more 
than one year after deployment. By contrast, MIs in 
the Xience group were peri-procedural exclusively 
(these also were statistically greater among Absorb 
patients), with no definite or probable stent thrombo-
sis events (P = 0.03 for scaffold/stent thrombosis) out 
to three years.

The authors concluded that the Absorb scaffold did 
not meet its co-primary endpoint of superior vaso-
motor reactivity and non-inferior late luminal loss 
at three years compared to a metallic stent with the 
same anti-restenotic drug. Investigators highlighted 
the need for future studies to examine aspects of 
optimal implantation technique, including the use of 
intravascular imaging.

n COMMENTARY
At first glance, this trial appears to reflect very nega-
tively on the Absorb bioresorbable vascular scaffold. 
Indeed, in this trial of relatively non-complex coro-
nary lesions, the three-year measures of vasomotion 
and late lumen loss — exactly where a bioresorbable 
scaffold might be expected to shine — came out in 
favor of the metallic DES. In addition, although the 
number of patients and events were small, this trial 
echoed the results of several prior studies that have 
suggested an increase in scaffold thrombosis com-
pared to conventional stents. Worse, the majority of 
these events were very late, past 12 months where 
one might expect the resorbable scaffold to demon-
strate an advantage.

Although these data may serve to temper what 
might otherwise be unbridled enthusiasm for this 
technology, the conclusions are not all one-sided. 
One perspective applied by the authors is that the 
trial was performed early in the experience with this 
scaffold, between late 2011 and mid-2013, and that 
implantation technique was suboptimal. Indeed, the 
recent U.S. debut of the device has stressed meticu-
lous implantation measures that are not uniformly 
performed with metallic stents and were not followed 
in this trial — vessel preparation with pre-dilatation 
sized 1:1 to the vessel, using intravascular imaging 
and high-pressure, post-dilatation oversized relative 
to the vessel. This is not just spin — available data 
suggest that the bioresorbable scaffold simply does 
not result in the same lumen gain as metallic stents 
when such meticulous preparation is not followed.  
Indeed, in ABSORB II, the lumen gain from the 
initial procedure was significantly less in the Absorb 
group as compared to Xience, and this was a major 
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1.  A large observational study of white-coat 
hypertension showed:

a. it occurs in about 10% of those with 
normal ambulatory blood pressure.

b. it is associated with a higher risk of 
cardiovascular events.

c. it predicts cardiovascular risk in those < 60 
years of age.

d. the magnitude of the effect is correlated to 
the degree of cardiovascular risk.

2.  Bioabsorbable coronary stents as compared to 
drug-eluting metal stents:

a. reduced in-stent restenosis.

b. increased stent thrombosis events.

c. improved vasoreactivity.

d. improved exercise capacity.

3.  The addition of left atrial appendage ablation 
to standard ablation for long-term persistent 
atrial fibrillation resulted in:

a. increased mortality.

b. increased stroke rate.

c. more subsequent hospitalizations.

d. more patients in sinus rhythm.

4.  The happy heart syndrome is an unusual 
variant of:

a. the holiday heart syndrome.

b. takotsubo syndrome.

c. stress cardiomyopathy.

d. acute cerebral bleed associated left 
ventricular dysfunction.

5.  In a large study that randomized patients to 
enalapril vs. sacubitril/valsartan, the addition 
of mineralocorticoid antagonists resulted in:

a. no change in potassium levels in either 
group.

b. more severe hyperkalemia in the enalapril 
group.

c. more severe hyperkalemia in the sacubitril/
valsartan group.

d. more severe hyperkalemia in both groups.

contributor to the lumen difference at three 
years. Following updated implantation 
recommendations could yield a different 
and more positive result for BVS. Whether 
the added time and expense of optimal 
implantation techniques are worthwhile 
for a majority of patients — when a less 
resource-intensive approach yields excellent 
results with metallic stents — is an open 
question. Even with the apparently subopti-
mal technique used in this trial, results with 
the BVS were overall very good, and event 
rates were reassuringly low.

An important and often-forgotten part 
of the equation here is duration of dual 
antiplatelet therapy (DAPT). With metal-
lic stents, the safety of shorter and shorter 
DAPT duration has been the clear trend. 
Current U.S. and ESC guidelines recom-
mend six months of DAPT after elective 

PCI with metallic stents, and multiple stud-
ies have suggested safety of three months or 
even less. The thicker struts of the Absorb 
scaffold, along with other factors, leads 
most experts to suggest that the optimal 
duration of DAPT with this technology 
is significantly longer than with metallic 
stents. This area will require further study, 
but for now many are recommending a full 
year or even more of DAPT post-implant 
for the Absorb.

For now, the Absorb BVS has its best avail-
able data in younger patients with non-
complex disease in vessels larger than 2.5 
mm. Whether the long-term promise of this 
technology will be realized with current or 
future iterations of the device, in concert 
with greater experience with patient and 
lesion selection and implantation technique, 
remains to be seen.  n


