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ABSTRACT & COMMENTARY

Volume-Outcome Relationship With 
Newer-Generation TAVR Devices?
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: This large-scale retrospective analysis of all balloon-expandable transcatheter aortic valve replacement valves revealed no 
apparent relationship between procedure volume and outcomes after an initial learning curve of 200 procedures.

SOURCE: Russo MJ, McCabe JM, Thourani VH, et al. Case volume and outcomes after TAVR with balloon-expandable prostheses: 
Insights from TVT Registry. J Am Coll Cardiol 2019;73:427-440.

Practice makes perfect, or so the saying goes. 
In the realm of complex cardiovascular inter-
ventions, many assume there is a relationship 

between procedural experience and patient outcomes. 
This so-called volume-outcome relationship (VOR) has 
been demonstrated previously in cardiac surgery and 
in percutaneous coronary intervention. Prior studies 
of transcatheter aortic valve replacement (TAVR) have 
produced conflicting results, confounded in part by 
the relative newness of the procedure, issues associated 
with the learning curve, and rapid advances in device 
technology.

Russo et al set out to first determine whether the VOR 
for TAVR applies beyond the initial learning curve. 

For the purposes of the analysis, the authors chose 
to focus only on the three generations of the balloon-
expandable valves made by Edwards Lifesciences: the 
Sapien, Sapien XT, and Sapien 3 (S3). The Edwards 
balloon-expandable valve was the first to be approved 
for use in the United States and comprises the bulk of 
U.S. TAVR experience.

Looking first at all three Edwards balloon-expandable 
valves, the analysis showed a significant association 
between early case volume and 30-day mortality after 
adjustment for Society of Thoracic Surgery mortality 
score and site random effects. Outcomes leveled after a 
site’s first 55 cases, suggesting that this experience level 
produces a significant effect. However, after the first 
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200 cases, there was no longer a difference 
in composite 30-day mortality or stroke. 
Therefore, the authors denoted case #201 
as the learning curve termination. After the 
initial learning curve, examination of data 
from all three balloon-expandable valves 
showed a significant association between 
major vascular complications and hospital 
implant frequency; however, no significant 
association remained with 30-day mortality 
or stroke.

The authors analyzed learning curve data 
separately for the current-generation 
balloon-expandable valve (the S3). They 
hypothesized that this valve, by virtue of 
device enhancements in combination with 
improvements in procedural techniques 
and proctoring, would result in a short-
ened learning curve for those relatively late 
adopters who began their TAVR experience 
with this platform. Interestingly, the analysis 
showed no trend for association between 
30-day mortality, stroke, or major vascular 
complications and case sequence number. 
Only for centers with no prior TAVR experi-
ence was there a trend toward more vascu-
lar complications, and only at those centers 
performing two or fewer S3 implants/month 
(P = 0.052). In other words, even for sites 
with no prior experience with the balloon-
expandable TAVR valves, this analysis did 
not demonstrate increased hazard in the 
early learning phase nor did it show a VOR.

The authors concluded that in U.S. cases 
involving all versions of the Edwards 
balloon-expandable TAVR valve, learning 
curve termination was observed after 
approximately 200 cases. Subsequent to 
that, the authors discerned no significant 

differences in hard outcomes related to 
ongoing procedure volume. With the S3 
valve, they saw no learning curve at all 
and reported that centers should expect 
good outcomes “even during early case 
experience.”

n COMMENTARY
Inherent in the volume-outcome relationship 
discussion is a tension between those who 
wish to limit procedures to high-volume 
centers and those who seek to expand 
access. What Russo et al found is that 
quality is not easily linked to a simple 
metric such as case volume. Expansion of 
the TAVR procedure has required training 
of new sites and new operators. The results 
of earlier studies suggested a significant 
learning curve resulting in poorer outcomes 
early in a site’s experience. 

The lack of a clear learning curve in the 
analysis of the S3 device comes during a 
constellation of changes that have improved 
procedure safety. These include moves 
toward more transfemoral access and 
more conscious sedation, the establishment 
of specialized structural heart training 
programs, and intensive industry-sponsored 
proctorships. Movement of TAVR to the 
mainstream has promoted discussion 
of techniques and best practices, with 
effective knowledge transfer from more-
experienced to less-experienced operators 
and hospitals. Improvements in the devices 
themselves likely play an important but 
less significant role. As TAVR evolves, the 
results of this study suggest that focusing 
on simple volume metrics as a surrogate for 
quality is likely to be misleading and may 
unnecessarily limit access.  n

ABSTRACT & COMMENTARY

An Update to the Management  
of Atrial Fibrillation
By Joshua Moss, MD
Associate Professor of Clinical Medicine, Cardiac Electrophysiology, Division of Cardiology, 
University of California, San Francisco

Dr. Moss reports he is a consultant for Abbott, Boston Scientific, and Medtronic.

SYNOPSIS: This focused update to the 2014 guidelines for the management of atrial fibrillation (AF) includes 
revisions to anticoagulation recommendations and the role of catheter ablation of AF in patients with heart 
failure.

mailto:customerservice@reliasmedia.com
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SOURCE: January CT, Wann LS, Calkins H, et al. 2019 AHA/ACC/HRS focused update of the 2014 AHA/ACC/HRS Guideline for the 
Management of Patients With Atrial Fibrillation: A report of the American College of Cardiology/American Heart Association Task Force on 
Clinical Practice Guidelines and the Heart Rhythm Society. J Am Coll Cardiol 2019; Jan 21. pii: S0735-1097(19)30209-8. doi: 10.1016/j.
jacc.2019.01.011. [Epub ahead of print].

Numerous landmark studies relevant to atrial fibril-
lation (AF) management have been published since 

the comprehensive 2014 American Heart Association/
American College of Cardiology/Heart Rhythm Soci-
ety guidelines were released. The 2019 focused update 
reflects new data regarding oral anticoagulant choices, 
AF in patients with acute coronary syndrome and heart 
failure, ambulatory device detection of AF, and weight 
loss.

For the prevention of AF-related stroke, edoxaban is 
now included in the recommended list of non-vitamin 
K oral anticoagulants (NOACs). All NOACs (dabiga-
tran, rivaroxaban, apixaban, and edoxaban) are now 
preferred to warfarin unless there is moderate-to-severe 
mitral stenosis or a mechanical heart valve (Class I, 
Level A). Also, apixaban is the recommended alternative 
to coumadin for those with chronic kidney disease (CrCl 
< 15mL/min) or on dialysis (Class IIb, Level B-NR). 

The update also provides new guidance on the use of the 
NOAC reversal agents. In the event of life-threatening 
bleeding or an urgent procedure, idarucizumab is recom-
mended for reversal of dabigatran (Class I, Level B-NR) 
and andexanet alfa for the reversal of rivaroxaban and 
apixaban (Class IIa, Level B-NR). Finally, in those who 
are contraindicated to long-term anticoagulation, percu-
taneous left atrial appendage occlusion may be consid-
ered in AF patients with a higher risk of stroke (Class 
IIb, Level B-NR).

The use of oral anticoagulants for AF in the setting of 
acute coronary syndrome also has been revised. In those 
who have undergone percutaneous coronary interven-
tion for ACS, double therapy with clopidogrel and low-
dose rivaroxaban (15 mg daily) or dabigatran (150 mg 
twice daily) is reasonable to reduce the risk of bleeding 
compared with triple therapy (Class IIa, Level B-R).

In patients with heart failure with reduced ejection 
fraction, catheter ablation of AF is reasonable, as it has 
been shown to lower the mortality rate and reduce heart 
failure hospitalizations (Class IIb, Level B-R).

Finally, there are new statements regarding ambula-
tory device detection of AF and weight loss. A loop 
recorder is reasonable for silent AF detection in patients 
with cryptogenic stroke and inconclusive ambulatory 
monitoring. In overweight and obese patients with AF, 
weight loss and modification of other key risk factors 
(including, but not limited to, sleep apnea, hypertension, 
alcohol, and smoking) are recommended (Class I, Level 
B-R).

n COMMENTARY
These revisions arrive at an important time following 
numerous practice-changing publications. Obesity is 
associated with atrial remodeling and is increasingly 
recognized as both a risk factor for AF and a barrier 
to maintenance of sinus rhythm. Lifestyle modifica-
tions and weight loss, both via bariatric surgery and 
structured weight management programs, have been 
shown to reduce AF episodes and severity of AF-related 
symptoms convincingly.

The use of NOACs as first-line therapy for thromboem-
bolic prophylaxis now carries a Class IA recommenda-
tion, although this has been the standard practice for 
most cardiologists and electrophysiologists for several 
years. That said, warfarin remains first-line therapy for 
patients with moderate-to-severe mitral stenosis or a 
mechanical heart valve. Optimal therapy for patients 
with bioprosthetic heart valves is uncertain, although 
limited data suggest that apixaban and edoxaban are 
noninferior to warfarin in that population. Additional 
studies may be needed before routine recommendation 
of NOACs in the setting of AF and bioprosthetic valves.

The recommendation for loop recorder implant for de-
tection of “silent AF” is not surprising, considering both 
the ease of implant and the growing evidence to suggest 
sensitivity increases dramatically beyond several weeks 
of monitoring. However, the potential implications for 
use of consumer products such as the Kardia monitor 
or the Apple Watch will be interesting to follow. While 
there is no published consensus, “incidentally” detected 
AF is likely to be treated no differently by the cardiology 
community than more “traditionally” diagnosed AF. 
Thus, clinicians will need to consider and follow antico-
agulation guidelines pending risk evaluation while tak-
ing care not to over-treat asymptomatic AF in patients 
without other sequelae such as cardiomyopathy.

The role of catheter ablation for AF continues to 
evolve rapidly. Multiple randomized trials published 
since 2014 have been taken into consideration with 
the new guidelines. In 2016, the results of the AATAC 
trial demonstrated that AF ablation was superior 
to amiodarone in maintaining sinus rhythm and 
reducing heart failure hospitalizations and mortality 
in patients with cardiomyopathy and heart failure. 
In 2017, CAMERA-MRI showed superiority of AF 
ablation over medical rate control in improving left 
ventricular ejection fraction (LVEF), six-minute walk 
test performance, and quality of life in patients with 
cardiomyopathy and persistent AF. In 2018, CASTLE-
AF showed that heart failure patients who underwent 
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catheter ablation for AF demonstrated reduced 
mortality, fewer hospitalizations for worsening heart 
failure, and better LVEF compared to the medical 
therapy group. That the focused update only assigns 
a Class IIb, Level B-R recommendation for catheter 
ablation in patients with AF and heart failure suggests 
that the task force believed some or all these studies 
provided only moderate-quality evidence. Indeed, there 
were important limitations to each study, some of 

which have been discussed in earlier issues of Clinical 
Cardiology Alert. 

Nevertheless, referral of patients with reduced LVEF, 
heart failure symptoms, and paroxysmal or persistent 
AF for catheter ablation should be considered early 
— certainly prior to committing patients to long-
term amiodarone or if a potentially recoverable 
cardiomyopathy if AF is eliminated.  n

ABSTRACT & COMMENTARY

Safety and Efficacy of HEART Score Use  
in the ED
By Michael H. Crawford, MD, Editor
SYNOPSIS: A prospective observational study of 30-day outcomes in patients with suspected acute coronary syndromes triaged in EDs 
before and after the implementation of the HEART score showed that there were fewer hospitalizations and a very low risk of death or 
myocardial infarction among low-risk patients who were discharged without further cardiac testing.

SOURCE: Mahler SA, Lenoir KM, Wells BJ, et al. Safely identifying emergency department patients with acute chest pain for early dis-
charge. Circulation 2018;138:2456-2468.

Since fewer than 10% of patients seen in EDs with 
chest pain are diagnosed with acute coronary syn-

drome (ACS), healthcare workers in this setting often 
use accelerated diagnostic protocols such as the HEART 
score (History, ECG, Age, Risk factors, and Troponin) 
to improve the accuracy of chest pain triage. Although 
shown to increase the percentage of such patients 
discharged early and to decrease cardiac testing, length 
of ED stay and cost, prior studies were insufficiently 
powered to provide prospective safety and efficacy data.

Investigators from the Wake Forest School of Medicine 
conducted a prospective study at three North Carolina 
EDs. The study included 8,474 adult patients with 
possible ACS from 2013-2016 but without evidence of 
ST-segment elevation myocardial infarction (STEMI) 
on ECG. Data were accrued 12 months before and 12 
months after implementation of the HEART score. A 
wash-in period to train providers in the use of the score 
separated the two data collection periods. The study 
population included patients with known coronary 
artery disease (CAD). Patients with CAD or acute 
ischemic changes on ECG (new T-wave inversions or 
ST depression in contiguous leads) were immediately 
classified as not low risk, and no HEART score was 
calculated. Also, troponin was measured at time zero 
and three hours later. Patients with HEART scores ≤ 
3 were designated low risk and discharged without 
cardiac testing. The primary effectiveness outcome was 
hospitalization in 30 days. The primary safety outcome 
was death or acute MI in 30 days. There were multiple 
secondary endpoints. 

There were 3,713 pre-implementation and 4,761 
post-implementation patients. The HEART score 
identified 31% of the post-implementation patients 
as low risk. Their 30-day death or MI rate was 
0.4%. Hospitalization rates at 30 days were lower 
by 6% in the HEART cohort compared to the pre-
implementation cohort (56% vs. 62%; adjusted odds 
ratio [aOR], 0.79; 95% confidence interval [CI], 
0.71-0.87). Also, identification of MI during the index 
visit was higher in the HEART group (6.6% vs. 5.7%; 
aOR, 1.36; 95% CI, 1.12-1.65). The authors concluded 
that using the HEART score to triage suspected 
ACS patients in the ED was associated with fewer 
hospitalizations, better identification of acute MI, and 
a very low rate of death or MI among low-risk patients 
who were discharged without further testing.

n COMMENTARY
The major implication is that the HEART score, as 
deployed in this study, can be used to identify low-risk 
patients who can be discharged safely without further 
cardiac diagnostic assessments such as stress tests or 
angiography. In this study population, 31% of subjects 
were low risk and demonstrated a death or MI rate of 
0.04% in 30 days. There is a general consensus that 
an ED-accelerated diagnostic protocol for ACS should 
demonstrate a missed MI rate of less than 1% to be 
medicolegally viable. In this study, the HEART score 
easily made this cutoff. Other reports have reproduced 
these results such that more than 50,000 patients have 
now been reported on.1 However, a recent study from 
the Netherlands revealed no change in the percentage of 
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discharged early patients and a major adverse event rate 
in 30 days of 2%.2 There are some critical differences 
between the Netherlands study and the Mahler et 
al study. In the latter study, two troponins were 
measured three hours apart, whereas the authors of the 
Netherlands study used only the initial troponin. Also, 
in the Mahler et al study, patients with known CAD or 
ischemic ECG charges were automatically not low risk. 
In addition, the HEAR part of the HEART score was 
presented on the electronic health record (EHR) as a 
series of binary questions to reduce subjectivity.

The major limitation of the Mahler et al study is that 
it was not a randomized trial. Secular trends and 
provider maturation may have affected the results and 
reduced the differences between the groups. Also, the 
study was EHR-based and subject to the accuracy of 
those records. Further, events after 30 days were not 
analyzed. In addition, the differences in hospitalization, 
testing, and length of stay were modest; however, 
these differences, taken across the entire nation, 
would reduce healthcare costs. Finally, an analysis of 
using two troponins over three hours alone revealed 
almost-as-good results for 30-day death and MI vs. 
HEART (sensitivity, 92% vs. 98%; specificity, 88% vs. 

40%, respectively). This highlights the importance of 
troponin in the HEART score. However, over-reliance 
on troponin is not wise. Early in an ACS event, even 
a three-hour troponin could be negative. Thus, the 
superiority of the HEART score makes sense.

Using the HEART score as deployed in the Mahler et al 
study with two troponin measures at least three hours 
apart and the automatic exclusion of patients with 
known CAD or ischemic ECG changes from the low-
risk group should change ED practice, as it is extremely 
safe to discharge low-risk patients without further 
testing. Many EDs admit intermediate-risk patients to a 
chest pain observation unit and high-risk patients to the 
hospital. Whether these tactics are equally as effective 
and safe remains to be studied.  n

REFERENCES
1. Sharp AL, Wu YL, Shen E, et al. The HEART score for 
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ABSTRACT & COMMENTARY

Combination Drug Therapy for Hypertension
By Michael H. Crawford, MD, Editor
SYNOPSIS: A large regional database study from Italy demonstrated that initial combination therapy for newly diagnosed hypertension 
results in fewer major adverse cardiovascular events at one year compared to monotherapy.

SOURCE: Rea F, Corrao G, Merlino L, Mancia G. Early cardiovascular protection by initial two-drug fixed-dose combination treatment  
vs. monotherapy in hypertension. Eur Heart J 2018;39:3654-3661.

Although many guidelines recommend initial  
 treatment of hypertension with two drugs, 

especially if the systolic blood pressure (BP) is > 160 
mmHg, there are little data on whether this approach 
improves cardiovascular (CV) outcomes.

Investigators from Milan performed an observational 
study comparing initial use of monotherapy vs. two-
drug therapy to determine if CV outcomes were 
different at one year. A case-controlled model was used 
to minimize confounding. Subjects were identified in 
the Lombardy region National Health Service database 
(which includes more than 5 million individuals) 
who received at least one new prescription for an 
antihypertensive medication and no antihypertensive 
drug prescriptions in the preceding 10 years. Patients 
were between the ages of 40 and 80 years and were 
compliant with therapy. Since most combination 
therapy in Italy used fixed-dose combinations, patients 

who received multiple individual prescriptions were 
excluded. Also, none of the combination pills integrated 
angiotensin modulators and calcium antagonists at 
the time the initial data were obtained. The primary 
endpoint was hospitalization for a CV event.

A total of 44,534 patients met inclusion criteria. Of 
these patients, 83% started therapy on one drug and 
17% started therapy on two drugs. Seventy-seven per-
cent of combination therapies were with an angiotensin 
modulator and a diuretic. The most common mono-
therapy was with an angiotensin modulator (68%). 
Adherence to therapy was similar in both groups 
(about 75%). After adjustment for covariates, there 
was a significant (21%) reduction in CV events at one 
year for the combination therapy patients compared 
to monotherapy (hazard ratio, 0.79; 95% confidence 
interval [CI], 0.71-0.88; P < 0.01). This difference also 
was observed for the individual endpoints of ischemic 
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heart disease (-39%) and atrial fibrillation (-37%). 
In addition, the frequency of CV events in those on 
monotherapy was highest in the first month after start-
ing therapy, decreasing incrementally until six months. 
The authors concluded that initial combination therapy 
is more effective at preventing CV events over one year 
than initial monotherapy.

n COMMENTARY
Several rationales for using initial combination therapy 
for hypertension have been demonstrated. First, this 
approach lowers BP to target more rapidly, which may 
be important in patients at high risk for CV events. Sec-
ond, adherence is better with combination therapy, pos-
sibly because of the positive feedback of the lower BP. 
Third, combination therapy has been associated with 
better BP control for up to one year, probably because it 
reduces the inertia of titrating monotherapy. Fourth, by 
using low doses of multiple drugs with different adverse 
effect profiles, synergistic BP lowering is accomplished 
without increasing side effects. However, limited data 
exist on whether initial combination therapy improves 
outcomes, which was the aim of this Italian study.

There were several strengths to this study. It was 
conducted in a general population, not selected trial 
participants. Participants experienced many CV events. 
The outcomes data were verified three ways: adjusted 
for comorbidities, case-matched analysis, and a unique 

technique whereby patients were used as their own 
controls. The latter involved finding patients who took 
monotherapy for some period and combination therapy 
for a different period and experienced at least one CV 
event. This analysis showed a large CV event incidence 
ratio reduction (IRR) in favor of combination therapy 
(IRR, 0.44; 95% CI, 0.40-0.49). 

The major weakness of the study was that the data do 
not tell us why these differences exist. Adherence rates 
were similar, but no BP data were available from the 
database used. Also, there were no laboratory data to 
identify potential drug toxicities. In addition, the newer 
combination pills with angiotensin modulators and 
calcium antagonists were not studied. Based on com-
parison studies, these newer combinations might have 
provided bigger differences in CV outcomes.

It is noteworthy in this study that only about one in five 
patients started combination therapy despite previous 
positive data and the recommendations of national 
guidelines. Perhaps this was because of the paucity of 
outcome data and slow acceptance of combination 
pills by insurers. Hopefully, this study will help elimi-
nate this acceptance gap. In the United States, there are 
many generic combination pills, so this barrier has been 
eliminated. All that remains is convincing physicians 
and patients that the evidence favors initial combination 
therapy for hypertension.  n

ABSTRACT & COMMENTARY

Left Ventricular Unloading During  
Venoarterial ECMO in Cardiogenic Shock
By Van Selby, MD
Assistant Professor of Medicine, University of California, San Francisco Cardiology Division, Advanced Heart  
Failure Section

Dr. Selby reports he is a consultant for Alnylam Pharmaceuticals and Akcea Therapeutics.

SYNOPSIS: In a series of patients with cardiogenic shock, the use of venoarterial extracorporeal membrane oxygenation with a 
percutaneous left ventricular unloading device was associated with better-than-expected outcomes.

SOURCE: Schrage B, Burkhoff D, Rübsamen N, et al. Unloading of the left ventricle during venoarterial extracorporeal membrane 
oxygenation therapy in cardiogenic shock. JACC Heart Fail 2018;6:1035-1043.

For patients with severe cardiogenic shock (CS), 
venoarterial extracorporeal membrane oxygenation 

(VA-ECMO) is used to restore end-organ perfusion. 
However, one drawback of VA-ECMO is the associated 
increase in left ventricular (LV) afterload, which leads to 
multiple negative consequences in patients with severely 
impaired cardiac function. To minimize the effects of 
increased LV afterload, many practitioners implement 
tactics to unload the LV in patients supported with the 

VA-ECMO method. One approach is with the use of 
a percutaneous transaortic LV assist device such as the 
Impella. The results of smaller studies have suggested 
the addition of an Impella to VA-ECMO (an approach 
referred to as “ECMELLA”) may improve outcomes 
compared to VA-ECMO alone.

Schrage et al studied consecutive patients who were 
treated with the ECMELLA approach for cardiogenic 
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shock. LV unloading was performed using an Impella 
(either 2.5 or CP) placed femorally. The primary 
outcome was 30-day all-cause mortality. Since there 
was no control group, the authors compared the 
observed mortality to what would be expected based 
on two previously validated risk models: the Survival 
After Venoarterial ECMO (SAVE) and Simplified Acute 
Physiology (SAPS-II) scores.

Between 2013 and January 2018, 106 patients were 
treated with ECMELLA. The most common indication 
was CS due to myocardial infarction. At 30 days of 
follow-up, all-cause survival was 35.8% compared 
to expected survival of 20% and 6.9% based on the 
median SAVE and SAPS-II scores, respectively. Successful 
weaning from VA-ECMO was achieved in 51.9% of 
patients, and 11.3% went on to receive a durable LV 
assist device.

Right heart catheterization data were available from 
the implant procedure in three patients. All three 
cases showed an acute rise in pulmonary capillary 
wedge pressure (PCWP) after initiation of VA-ECMO, 
followed by a rapid decline in PCWP once the Impella 
was placed. The authors concluded that implantation 
of a transaortic LV assist device in combination with 
VA-ECMO was associated with better-than-predicted 
outcomes in patients with cardiogenic shock.

n COMMENTARY
Use of VA-ECMO is expanding rapidly, both for 
the treatment of severe cardiogenic shock and 
extracorporeal cardiopulmonary resuscitation (eCPR). 
However, despite significant progress in the technology 
and understanding behind VA-ECMO, survival remains 
poor. While there are many factors contributing to poor 
outcomes in this critically ill population, one potentially 
addressable issue is the significant increase in LV 
afterload that occurs because of retrograde perfusion 
of the aorta by the arterial ECMO cannula. In patients 
with severely compromised cardiac function, the LV 
is unable to overcome this afterload and eject enough 
blood into the aorta. 

As venous return to the LV continues, there is a rise in 
LV filling pressures that leads to increased LV wall stress 
and myocardial oxygen demand, impairing myocardial 
recovery. Also, the rising LV filling pressure transmits 
to the pulmonary capillary bed, worsening pulmonary 
edema. In severe cases during which the aortic valve no 
longer opens, stasis of blood can lead to LV thrombus 
formation.

Based on these observations, the practice of LV 
venting, or tactics to unload the ventricle, have gained 
popularity. One key to improving outcomes for VA-
ECMO patients is the generation of high-quality clinical 
research data to help refine both patient selection and 

management. Here, Schrage et al reported the largest 
series to date on ECMELLA. They demonstrated that 
ECMELLA is feasible in patients with severe CS and 
results in a clear, rapid improvement in left heart filling 
pressures. Furthermore, the authors suggested that 
ECMELLA is associated with substantial improvements 
in all-cause survival. However, because this was a 
nonrandomized, single-arm study, the only comparison 
was the expected survival based on two previously 
validated risk scores. This comparison is filled with 
caveats and should not be considered definitive for 
establishing the superiority of ECMELLA over VA-
ECMO alone.

Considering the study design, there remain many 
unanswered questions. First, which patients require LV 
venting? Schrage et al used Impella in all VA-ECMO 
patients; therefore, the study design cannot answer this. 
The authors of many small studies have found that not 
all VA-ECMO patients require LV venting. Given the 
high cost and potential complications associated with 
placement of an Impella, it is important that we use it 
only when necessary.

On a similar note, this study also cannot tell us the 
best technique for venting the LV. While ECMELLA 
is one of the more popular options, there are many 
others, including intra-aortic balloon pumps, inotropic 
agents, vasodilators, and atrial septostomy. There are 
theoretical advantages to ECMELLA over many of 
these approaches, but the study design does not allow 
us to evaluate this important question.

Hopefully, randomized trials comparing various 
methods for LV venting will help clarify these important 
questions going forward. For now, studies such as 
this one are crucial as we seek to improve the care of 
patients treated with VA-ECMO. 

While providers will continue to debate which 
patients to vent and how, Schrage et al have at 
least demonstrated that ECMELLA is feasible and 
successfully reduces left-sided pressures in patients with 
severe cardiogenic shock.  n

[The authors concluded that implantation 

of a transaortic LV assist device in 

combination with VA-ECMO was 

associated with better-than-predicted 

outcomes in patients with cardiogenic 

shock.]
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•  discuss the most current information related to cardiac illness and the treatment of cardiac disease;
•  explain the advantages and disadvantages, as well as possible complications, of interventions to treat cardiac 

illness;
•  discuss the advantages, disadvantages, and cost-effectiveness of new and traditional diagnostic tests in the 

treatment of cardiac illness; and
•  discuss current data regarding outpatient care of cardiac patients.

1.  The major benefit of using the HEART score 
to triage suspected acute coronary syndrome 
patients in the ED is:

a. reducing door-to-balloon times in STEMI 
patients.

b. quickly determining who needs an ECG.

c. identifying low-risk patients who can be 
discharged without cardiac testing.

d. identifying high-risk patients who need to 
be admitted to the hospital.

2.  Initial combination drug therapy vs. 
monotherapy resulted in which of the 
following at one year?

a. Fewer hospitalizations for cardiovascular 
events

b. Better adherence to drug therapy

c. More admissions for hypotension

d. More acute kidney injury

3.  Data on the relationship between case volume 
and outcomes with the newest-generation 
balloon-expandable transcatheter aortic valve 
replacement device show:

a. no relationship. 

b. a steep learning curve to 200 cases.

c. a leveling of 30-day adjusted mortality at 
55 cases.

d. a post-learning curve association with 
major vascular complications.

4.  A major limitation to using venoarterial 
extracorporeal membrane oxygenation in 
patients with cardiogenic shock is:

a. reduced preload on the right ventricle.

b. hemolysis.

c. increased afterload on the left ventricle.

d. pulmonary arterial thrombosis.

5.  Which of the following now carries a Class IA 
recommendation in the new atrial fibrillation 
guidelines?

a. Apixaban for hemodialysis patients

b. New oral anticoagulants for nonvalvular 
atrial fibrillation patients

c. Catheter ablation for heart failure with 
reduced ejection fraction patients

d. Atrial appendage occlusion in patients who 
cannot take anticoagulants
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