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ABSTRACT & COMMENTARY

Life Expectancy After Aortic 
Valve Replacement
By Michael H. Crawford, MD, Editor
SYNOPSIS: This Swedish national study of longevity following aortic valve surgery showed that, overall, life expectancy declined by 
about two years, but was higher for patients younger than 50 years of age.

SOURCES: Glaser N, Persson M, Jackson V, et al. Loss in life expectancy after surgical aortic valve replacement. J Am Coll Cardiol 
2019;74:26-33.

Durko AP, Kappetein AP. Long-term survival after surgical aortic valve replacement: Expectations and reality. J Am Coll Cardiol 
2019;74:34-35.

Little information exists on the prognosis of pa-
tients after aortic valve replacement (AVR)  
 compared to the general population. Investiga-

tors from Sweden conducted a national observational 
study to determine the long-term relative survival 
and estimated loss in life expectancy after AVR in all 
patients who underwent AVR from 1995 until the end 
of 2013.

Patients who underwent cardiac procedures other than 
concomitant coronary artery bypass graft surgery, those 
with infective endocarditis, and those who under-
went emergent surgery were excluded. The outcome 
measures were survival, relative survival, and loss of 
life expectancy after AVR. For the second two out-
comes, the expected survival from the Swedish general 
population (matched for age and sex) was used for a 

comparison. During the study period, 23,528 patients 
met the entry criteria. Mean age was 71 years, 40% 
were women, 58% had undergone isolated AVR, and 
67% had received a bioprosthesis. During a median 6.8 
years (maximum 19 years) of follow-up, the observed, 
expected, and relative survivals were 21%, 34%, and 
63%, respectively. The overall loss of life expectancy 
was 1.9 years, but was highest in those younger than 
50 years of age (4.4 years). There was no difference 
in loss of life expectancy between men and women. 
The authors concluded that patients with AVR have a 
shorter life expectancy compared to the general popula-
tion — and it is substantial, especially at younger ages.

n COMMENTARY
Traditionally, life expectancy after AVR has been
compared to patients who met criteria for surgery,
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but were managed conservatively. Such 
comparisons clearly show an early increase 
in mortality due to the procedure, followed 
shortly by a life expectancy higher than the 
medically treated patients and similar to the 
general population. However, long-term 
life expectancy data are scarce for AVR 
patients, especially younger ones. Thus, this 
study is of considerable interest. It showed 
a decrease in life expectancy that ranged 
from half a year for patients older than 80 
years of age at the time of AVR to almost 
five years for patients younger than 50 years 
of age. 

The authors concluded that this is important 
information for counseling patients 
considering AVR. However, the authors 
of an accompanying editorial emphasized 
that this is a challenge for improving life 
expectancy after AVR.

To take up this challenge, cardiologists need 
to understand why there is a difference in 
life expectancy. Considering that this was a 
registry study, there was limited granularity 
in the data. The investigators noted an 
increased mortality in those with mechanical 
valves. However, when this was adjusted for 
age, the significant difference disappeared. 
Also, the authors demonstrated the effect of 
age at the time of AVR, which was directly 
related to survival, in that the older the 
patient, the more closely the survival rate 
was to the age-matched general population. 
In addition, gender did not influence the 
results. Finally, the authors extrapolated 
that 58% of patients died of complications 
from their prosthetic valve, but no further 
details were available. Thus, their data do 
not identify the exact cause of the decline 
in life expectancy. Prosthetic valve-related 

complications are a likely source of some of 
the lost life expectancy. Thromboembolism, 
structural failure, and infective endocarditis 
are common life-threatening complications. 
Also, many patients with aortic stenosis 
have coronary artery disease and other 
comorbidities that may differ from the 
general population. The younger patients 
in this series had more bicuspid valves. The 
associated aorta pathology or other issues 
unique to this population may explain 
some of their loss in life expectancy. In my 
experience, some patients believe they are 
cured after AVR and drop out of medical 
care, only to return when a complication 
occurs. Cardiologists must emphasize to 
AVR patients that they have traded a rapidly 
lethal disease for another less lethal one that 
requires ongoing medical care — if patients 
expect to realize the full potential of an AVR 
procedure.

In an accompanying editorial, Durko 
and Kappetein raised another possibility 
for improving life expectancy after AVR: 
choosing the optional time of surgery 
before left ventricular fibrosis is extensive. 
Of course, this means replacing valves 
in asymptomatic patients who meet 
certain criteria, which is never an easy 
sell. Current guidelines recommend AVR 
in asymptomatic aortic stenosis patients 
with reduced left ventricular function, an 
abnormal exercise test, or the need for 
cardiac surgery for another reason. Waiting 
in the wings for lack of compelling data 
are brain natriuretic peptide, MRI for 
fibrosis, severe calcification on CT scans, 
and reductions in left ventricular strain on 
tissue Doppler echocardiography. However, 
whether earlier surgery would improve life 
expectancy is unknown.  n

ABSTRACT & COMMENTARY

Enterococcus faecalis Endocarditis 
Risk Factors
By Michael H. Crawford, MD, Editor
SYNOPSIS: A large, prospective observational study of echocardiography in all patients with Enterococcus 
faecalis bacteremia showed a high incidence of infective endocarditis.

SOURCES: Dahl A, Iversen K, Tonder N, et al. Prevalence of infective endocarditis in Enterococcus faecalis 
bacteremia. J Am Coll Cardiol 2019;74:193-201.
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Fernández-Hidalgo N, Escolà-Vergé L. Enterococcus faecalis bacteremia: Consider an echocardiography, but consult an infectious diseases 
specialist. J Am Coll Cardiol 2019;74:202-204.

The authors of previous studies have found that 
Enterococcus faecalis (Ef) is the third most 

common organism causing infective endocarditis (IE) 
and the most frequent cause of IE after transcatheter 
aortic valve replacement (TAVR). However, little 
information exists concerning the prevalence of IE with 
Ef bacteremia. Investigators from Denmark performed 
echocardiograms on all patients with Ef bacteremia in 
10 community hospitals in Denmark serving about 1.5 
million people. Only patients who died before blood 
culture results were available or were terminally ill 
were excluded. A multidisciplinary team considering 
all clinical data, including PET (when indicated), 
made the diagnosis of IE. The portal of entry of Ef 
was determined using international standards. For this 
study, patients were entered for three years (2014-
2016). Follow-up was 100%, and all patients were 
followed for a minimum of one year. Ef bacteremia 
was diagnosed in 421 patients; after exclusions, 344 
patients underwent echocardiography, including 
transesophageal echo (TEE) in 74% of patients. 

Definite IE was diagnosed in 90 patients, with a mean 
age of 74 years. The Charlson Comorbidity Index 
(CCI) was similar in those with and without IE. 
Community-acquired infection was more common 
in those with IE (44%), whereas hospital-acquired 
infection was more common in those with bacteremia 
alone (63%). Patients with IE had monomicrobial Ef 
bacteremia more often (90%) and ≥ 3 positive blood 
culture bottles (84%). Echocardiography showed 
vegetations in 83% of those diagnosed with IE, and 
TEE was superior for detecting vegetations (positive 
when negative by transthoracic echo in 47%). 

In addition to community acquisition, monomicrobial 
Ef, and ≥ 3 positive blood cultures, IE was also more 
common with unknown origin of infection, prosthetic 
heart valves, and immunosuppression. Cardiac surgery 
was performed in 20% of IE cases, and 10% had 
devices removed. The authors concluded that the high 
prevalence of IE in Ef bacteremia patients suggests 
that in all such patients, echocardiography should be 
strongly considered.

n COMMENTARY
The main finding of this study was that the prevalence 
of IE in Ef bacteremia is higher (26%) than that 
reported in prior retrospective and case-controlled 
studies (5-13%). A major difference between this 
new study and older ones was the deployment of 
echocardiography in all Ef bacteremia patients. The 
authors of prior studies used echocardiography at 
much lower rates, especially TEE (12%) compared to 
74% in this new study. In some ways, the universal use 
of echocardiography would be expected to increase 

the frequency of IE diagnoses. One of the clinical 
considerations used in this study was the modified 
Duke criteria. The Duke criteria were first proposed in 
1994 and were modified in 2000. Subsequent studies 
have shown that the criteria are heavily dependent on 
echocardiography findings, such that echocardiography 
has become the cornerstone of IE diagnosis. Thus, 
studies not relying on echocardiography to diagnose IE 
would be expected to have lower prevalence rates. 

The key questions raised by this study: Is 
echocardiography required in all patients with Ef 
bacteremia? If so, should it be TEE? Studies of the 
more common Staphylococcus bacteremia, which has 
similar rates of IE (about 25%), have shown the power 
of echocardiography for diagnosis, but most clinicians 
do not recommend echocardiography for all cases of 
hospital-acquired Staphylococcus sepsis. If they do 
recommend echocardiography, not all patients undergo 
TEE. As the authors of an accompanying editorial 
noted, considerable clinical judgment is required in 
patients with bacteremia. First, echocardiography 
should be conducted only if diagnosing IE would 
alter management. Some of these hospitalized patients 
already are taking antibiotics and are so sick that 
further interventions are out of the question. 

The results of the Dahl et al study suggest an approach 
based on the six risk factors for IE they identified. 
Low-risk patients with none of these factors had a 3% 
risk of IE. In those with one or two risk factors, IE risk 
was 14%. The risk was 56% in those with three to six 
risk factors. One could hold off on echocardiography 
in the low-risk group, start with transthoracic 
echocardiography in the moderate-risk group, and 
go right to TEE in the high-risk group. Of course, 
such a schema would have to be tested in prospective 
randomized trials to be highly confident of its utility, 
but the concept is attractive.

Two major strengths of this study were the authors’ 
use of an expert multidisciplinary team to diagnose 
IE and the fact that possible IE was not counted. A 
potential weakness of this study was that it included a 
Scandinavian population. It is unknown if the results 
of this study would be applicable to other populations. 
Also, this study was conducted in community 
hospitals. The results could be different in tertiary 
referral hospitals. 

Finally, five of the risk factors Dahl and colleagues 
identified were well known already (prosthetic heart 
valve, community-acquired infection, unknown origin, 
≥ 3 positive blood cultures, and monomicrobial Ef). 
However, the authors added one more useful risk 
factor: immunocompromised patients.  n
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ABSTRACT & COMMENTARY

More Experience Leads to Better Outcomes 
With MitraClip
By Jeffrey Zimmet, MD, PhD
Associate Professor of Medicine, University of California, San Francisco; Director, Cardiac Catheterization Laboratory, 
San Francisco VA Medical Center

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

SYNOPSIS: In this analysis of MitraClip procedures from the Transcatheter Valve Therapy registry, the authors demonstrated 
improvements in procedure success and safety with increasing institutional experience with the device.

SOURCES: Chhatriwalla AK, Vemulapalli S, Holmes DR Jr, et al. Institutional experience with transcatheter mitral valve repair and clinical 
outcomes: Insights from the TVT registry. JACC Cardiovasc Interv 2019;12:1342-1352.

Stone GW. Volume-outcome relationships for transcatheter mitral valve repair: More is better. JACC Cardiovasc Interv 2019;12:1353-1355.

MitraClip is the only commercially available device 
for transcatheter mitral valve repair (TMVR) 

in the United States. The FDA approved it in 2013 
for the treatment of degenerative mitral regurgitation 
(MR). Notably, the device has been available in Europe 
since 2007 for an expanded indication that includes 
both degenerative and functional MR. Most TMVR 
procedures in the United States are tracked through the 
Society of Thoracic Surgeons (STS)/American College of 
Cardiology Transcatheter Valve Therapy (TVT) registry. 
Although overall device safety and procedural success 
have been reported to be high, there is wide variability 
among operators and institutions in procedure volume 
for this relatively complex procedure. Chhatriwalla et al 
sought to investigate the relationship between hospital 
experience and clinical outcomes.

To do this, the authors examined TVT registry data 
from commercial MitraClip cases performed in the 
United States between November 2013 and September 
2017. During this period, the authors analyzed 12,334 
procedures performed at 275 centers. As expected for 
this population, patients were elderly (mean age, 81 
years) with multiple comorbidities, including coronary 
disease and prior cardiac surgery, that placed them 
in the category of high or prohibitive risk for mitral 
valve surgery. Median STS mortality scores were 
5.9% for mitral valve repair and 8.3% for mitral 
valve replacement. Ninety-three percent had 3+ or 4+ 
MR, and 84.8% were classified as New York Heart 
Association class III or IV by symptoms. In keeping with 
the original U.S. approval of the device, 86.5% had 
degenerative mitral valve disease.

Institutions were divided into tertiles by cumulative 
case experience. Tertile 1 included sites with between 
one and 18 cases of experience. Tertile 2 included 
174 sites with between 19 and 52 cases of experience. 
Tertile 3 included 83 sites with between 53 and 482 

cases of experience. Although baseline characteristics 
were similar among the groups, the highest tertile had 
higher rates of functional MR, hypertension, dialysis 
dependence, and leaflet calcification (but lower STS risk 
scores and rates of mitral stenosis). 

Predictably, with increasing case experience, procedure 
duration decreased (139 minutes, 116 minutes, and 94 
minutes, respectively among the three tertiles;  
P < 0.001), as did radiation exposure as measured by 
cumulative air kerma. This was seen despite the more 
common use of multiple clips as opposed to a single 
clip in the highest-tertile patients. Procedural success, 
defined as resulting MR grade ≤ 2+ without mortality or 
need for cardiac surgery, was similar among the groups, 
with a small but statistically significant improvement 
with higher experience (91.2%, 91.2%, and 92.9%, 
respectively; P = 0.006). Optimal procedural success, 
defined as achieving MR grade of ≤ 1+ without major 
complications, had a more noticeable improvement 
among sites in tertile 3 compared with the others 
(62.0%, 65.5%, and 72.5%, respectively; P < 0.001), 
while overall procedural complications were significantly 
less frequent among the more experienced sites (13.6%, 
12.0%, and 11.5%, respectively; P = 0.013). However, 
there was no significant difference seen with major 
complications, including death (around 2% in each 
group), stroke, and cardiac perforation. A learning 
curve analysis showed that procedural success improved 
significantly after the first 50 cases and continued to 
improve up to 200 cases. The authors concluded that 
increased cumulative center case volume correlates with 
improved clinical outcomes with MitraClip, including 
successful reduction in MR, fewer complications, and 
shorter procedure times.

n COMMENTARY
Measurement of volume-outcome relationships in 
interventional procedures always is a difficult topic, 
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not only because of the complexities of obtaining 
accurate results, but also because of the politics of the 
inevitable discussion around the often-competing goals 
of maintaining quality while preserving access. In this 
study, clear improvements in outcome were seen after 
an institution’s first 50 cases or so, with continued 
improvement up to the first 200 cases. It is notable that, 
in contrast to other interventional procedures such as 
percutaneous coronary intervention and transcatheter 
aortic valve replacement, MitraClip has been a relatively 
lower-volume procedure in general. The median 
number of cases performed per site over the entire study 
period was only 30, while 101 of the 275 reporting 
sites performed 18 or fewer procedures. A relatively 
small number of sites achieved what the authors 
termed a “very high” case experience (more than 150 
procedures).

On the topic of proctoring new centers and operators, 
one interesting aspect of this study was the observation 
that in adjusted (rather than the unadjusted data 
summarized above) models, only the association of 
procedure time with institution experience remained 

statistically significant. This suggests that case selection, 
rather than straightforward procedural skill (which 
explains faster completion of procedures), may play 
an outsized role in overall outcomes. Centers with 
more experience are likely to use that knowledge 
to choose patients who are most likely to benefit, 
while higher continuing volumes allow operators the 
confidence to turn down patients who will not. Whether 
remote assistance with case selection, rather than 
onsite proctoring of procedures, is a viable option for 
improving outcomes is an open question.

Data from this study are certain to fuel arguments 
on both sides of the quality vs. outcomes debate. In a 
related editorial, Stone noted that of course outcomes 
improve with experience in this complex procedure 
involving multiple team members and skill sets. Despite 
posing a large set of questions about learning curves, 
quality metrics, and patient selection, Stone avoided 
offering concrete recommendations. For now, referring 
physicians should make themselves aware of the case 
experience of their TMVR centers and consider sending 
more complex patients to larger referral institutions.  n

ABSTRACT & COMMENTARY

Lower Systolic Blood Pressure Associated 
With Increased Mortality in Systolic Heart 
Failure Patients
By Jamie L.W. Kennedy, MD, FACC
Associate Professor, Division of Cardiology, Advanced Heart Failure & Transplant Cardiology, University of California, 
San Francisco

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

SYNOPSIS: Systolic blood pressure less than 130 mmHg was associated with increased mortality in a Medicare population with systolic 
heart failure.

SOURCE: Arundel C, Lam PH, Gill GS, et al. Systolic blood pressure and outcomes in patients with heart failure with reduced ejection 
fraction. J Am Coll Cardiol 2019;73:3054-3063.

In patients with systolic heart failure, guidelines 
encourage tight blood pressure control, with target 

systolic blood pressure (SBP) less than 130 mmHg. 
This recommendation is based in part on the reduced 
incidence of systolic heart failure that occurred in the 
Systolic Blood Pressure Intervention Trial (SPRINT) 
with target SBP < 120 mmHg. Furthermore, numerous 
clinical trials have demonstrated the benefits of target 
doses of evidence-based heart failure medications. 
However, hypotension and resulting adverse events, 
from end organ dysfunction to falls and resulting 
injuries, are a significant concern. From the Organized 
Program to Initiate Lifesaving Treatment in Hospitalized 

Patients with Heart Failure (OPTIMIZE-HF) registry, a 
Medicare-linked data set of heart failure hospitalizations 
that occurred between March 1, 2003, and Dec. 31, 
2004, Arundel et al selected 10,625 patients with 
ejection fractions ≤ 40% who were discharged alive. The 
authors excluded patients with labile blood pressure, 
defined as more than a 20 mmHg difference between 
admission and discharge, and nonphysiologic results 
(an SBP of > 300 mmHg or < 60 mmHg) for a sample 
of 5,615 patients. The authors used a propensity-
matching algorithm to develop two cohorts with an 
SBP of less than 130 mmHg and ≥ 130 mmHg, each 
with 1,189 patients. The authors repeated the process 
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to develop some additional cohorts with SBP readings 
of less than or equal to 110 mmHg, ≤ 129 mmHg, and 
> 130 mmHg. Outcomes included all-cause mortality, 
all-cause readmission, and heart failure readmission at 
30-day, one-year, and six-year follow-up all the way up 
to Dec. 28, 2008 (median 2.3 years). The average age 
of the cohort was 76.5 years and 44.5% had diabetes, 
34.55% had atrial fibrillation, and 25% had COPD. At 
discharge, 68.5% were treated with renin-angiotensin 
system inhibitors, 71% were treated with beta-blockers, 
14.5% were treated with aldosterone antagonists, 83% 
were treated with diuretics, and 36% were treated with 
digoxin.

In the matched cohort, 30-day mortality occurred in 
7% of patients with discharge SBP < 130 mmHg vs. 4% 
for patients with SBP ≥ 130 mmHg (hazard ratio [HR], 
1.76; 95% confidence interval [CI], 1.24-2.48;  
P = 0.001). This association held over six years of 
follow-up, although at a smaller magnitude (HR, 
1.15; 95% CI, 1.04-1.26; P = 0.005). There was 
no association between discharge SBP and 30-day 
readmissions. However, at one-year and long-term 
follow-up, lower SBP was associated with more 
readmissions (both heart failure and all-cause). 

To further understand the relationship between SBP 
and mortality, the same analysis was repeated excluding 
patients with SBP < 110 mmHg. Similar to before, 
patients with SBP 110-129 mmHg died more often 
compared to those with SBP ≥ 130 mmHg at 30 days 
(6% vs. 4%; HR, 1.50; 95% CI, 1.03-2.19; P = 0.035) 
and one year (HR, 1.19; 95% CI, 1.02-1.39; P = 0.029), 
but not with longer-term mortality. There was no 
association with readmissions.

Clues to the outcome are found in the overall cohort 
prior to propensity matching. Patients in the group 
with SBP < 130 mmHg were more likely to have prior 
myocardial infarctions and arrhythmias, less likely to 
be treated with renin-angiotensin system inhibitors, 
more likely to be treated with diuretics and digoxin, 
and had a lower average ejection fraction — in 
sum, a patient population with a worse prognosis. 
Conversely, hypertension is associated with better 
outcomes in systolic heart failure and, as expected, was 
more common in the SBP ≥ 130 mmHg group. The 
propensity-matching algorithm attempted to balance 
these risk factors; however, there always is concern for 
unmeasured confounders. Thus, the authors concluded 
that randomized, controlled trials are needed to 
determine optimal SBP management for patients with 
heart failure with reduced ejection fraction.

n COMMENTARY
This study targeted two questions in the management 
of patients with systolic heart failure. The first: “In 
patients with SBP ≥ 130 mmHg on target doses of 

evidence-based heart failure medications, is there benefit 
to further blood pressure lowering?” For patients like 
those in this study (the elderly hospitalized with heart 
failure), the answer is no. The applicability of these 
results to younger patients, and even elderly patients 
outside of a heart failure hospitalization, remains to be 
seen.

The more difficult dilemma is understanding the risk-
benefit ratio of evidence-based heart failure therapies 
and blood pressure. Fortunately, there is some literature 
to provide guidance. The authors of the Carvedilol 
Prospective Randomized Cumulative Survival 
(COPERNICUS) trial studied the use of carvedilol 
in patients with New York Heart Association class 
III or IV heart failure despite treatment with renin-
angiotensin system inhibitors and diuretics (minimum 
SBP for enrollment was 85 mmHg). Carvedilol was 
initiated at 3.125 mg twice a day and up-titrated every 
two weeks to a target dose of 25 mg twice a day as 
tolerated. Overall, carvedilol reduced all-cause mortality 
by 35% over a median follow-up of 10.4 months. The 
trial ended early because of significant improvement in 
survival with treatment.1

An analysis of the COPERNICUS data revealed that 
patients with the lowest SBP at enrollment certainly 
were at the highest risk of mortality, but the authors 
also realized the greatest benefit from treatment with 
carvedilol. Fortunately, worsening hypotension was 
uncommon, even with low baseline SBP. It is important 
to note that COPERNICUS and other pivotal trials of 
evidence-based heart failure therapies were conducted 
largely in the outpatient setting with gradual medication 
up-titration over weeks to months, primarily in younger 
patients with fewer comorbidities.

How will I practice going forward? It is hard to 
ignore the significant reduction in mortality seen 
with evidence-based heart failure medications. I will 
not be cutting back or discontinuing angiotensin-
converting enzyme inhibitors for SBP of < 130 mmHg. 
Nevertheless, elderly patients certainly require more 
cautious medication titration: smaller steps over longer 
periods. I will pay more attention to assessing fall risk, 
as a hip fracture in an elderly patient with significant 
cardiac disease can be a terminal event. Perhaps most 
importantly, I will start discussing care goals earlier for 
patients with multiple high-risk features, recognizing 
that SBP < 130 mmHg at hospital discharge is one of 
those markers.  n

REFERENCE
1. Packer M, Fowler MB, Roecker EB, et al. Effect of carvedilol 

on the morbidity of patients with severe chronic heart failure: 
Results of the Carvedilol Prospective Randomized Cumulative 
Survival (COPERNICUS) study. Circulation 2002;106: 
2194-2149.
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ABSTRACT & COMMENTARY

Do Defibrillators Improve Mortality  
in Dialysis Patients?
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: In patients with left ventricular ejection fraction ≥ 35% undergoing dialysis, the insertion of a prophylactic implantable cardio-
verter defibrillator carries a relatively high risk for adverse events and does not significantly decrease sudden cardiac death or mortality.

SOURCE: Jukema JW, Timal RJ, Rotmans JI, et al. Prophylactic use of implantable cardioverter-defibrillators in the prevention of sudden 
cardiac death in dialysis patients. Circulation 2019;139:2628-2638.

Patients with end-stage renal disease undergoing 
dialysis are at a markedly higher risk for death than 

the general population. Arrhythmias and cardiac arrest 
have been estimated to account for about one-third of 
those deaths. Jukema et al sought to determine whether a 
prophylactic implantable cardioverter defibrillator (ICD) 
could provide a survival benefit in this population.

Physicians from 17 centers in the Netherlands referred 
their patients to a single implantation and coordination 
center, Leiden University Medical Center, to maximize 
safety in what is known to be a population at high risk 
for procedural complications. The authors used block 
randomization with stratification for age and referring 
center to randomize patients to receive either a Biotronik 
ICD (dual-chamber, unless there was chronic atrial fibril-
lation) or usual care. A total of 188 patients (median age, 
67 years) were randomized; most were on hemodialysis 
(71%) rather than peritoneal dialysis. Exclusion criteria 
were age < 55 years or > 80 years, hemodialysis or peri-
toneal dialysis for < 90 days, impending renal transplant, 
a class I indication for ICD implant based on traditional 
LVEF criteria, New York Heart Association functional 
class IV heart failure, recent myocardial infarction, a 
medical condition that made one-year survival unlikely, 
or an indwelling central venous catheter. Of the 97 
patients randomized to receive an ICD implant, 17 did 
not undergo the procedure for various reasons and were 
included in the intention-to-treat (ITT) analysis (but not a 
per-protocol analysis).

The ICD was implanted contralateral to the site of 
arteriovenous (AV) fistula in hemodialysis patients and 
on the side of the dominant arm in peritoneal dialysis 
patients (to allow for construction of an AV fistula in the 
nondominant arm in the future). In 58 of 80 implants, 
it was on the right side. Defibrillation threshold testing 
was performed, and devices initially were programmed 
with a monitor zone at 150 beats per minute, multiple 
bursts of antitachycardia pacing (ATP) prior to shocks 
between 188 and 214 beats per minute, and a single 

ATP and shocks above 214 beats per minute. Over a 
median follow-up of 6.8 years, 53.6% of patients in the 
ICD group and 51.6% of patients in the control group 
died, while 29.9% in the ICD group and 27.5% in the 
control group underwent kidney transplant (P = 0.71). 
The authors believed sudden cardiac (arrhythmic) death 
(SCD) accounted for 21% of deaths in the ICD group 
and 17% of deaths in the control group, a nonsignificant 
difference. Eleven patients in the ICD group received 
appropriate ICD therapy, including shocks for ventricu-
lar fibrillation in four patients, while four other patients 
received inappropriate therapy. Short-term procedural 
complications occurred in 12.5% of implants, with 
reinterventions required in 12.5% and explantation in 
7.5% (mostly for recurrent bacteremia). A per-protocol 
analysis yielded similar results to the ITT analysis, and 
no prespecified subgroup was found to derive significant 
mortality benefit. The authors concluded that prophylac-
tic ICD implantation in dialysis patients did not reduce 
the high rate of SCD or all-cause mortality.

n COMMENTARY
The ICD2 trial represents the first randomized, controlled 
trial of ICDs for primary prevention of SCD in patients 
undergoing dialysis, and it decidedly showed no mortal-
ity benefit. At first glance, the results seem surprising con-
sidering the presumed high rate of SCD in this popula-
tion. Jukema et al hypothesized a 70% reduction in SCD 
when powering the study, noting a 50% reduction in 
SCD in secondary prevention trials and a reduction that 
was “even greater in studies that compared ICD treat-
ment with medical treatment for primary prevention.” 
However, for unclear reasons, they cited the DINAMIT 
trial to support the latter statement. But the results of 
DINAMIT showed no significant mortality benefit from 
ICDs in a high-risk population.1 The landmark MADIT-
II trial, which concerned primary prevention ICDs in 
ischemic cardiomyopathy, showed only a 31% reduction 
in risk of death, while SCD-HeFT showed a 23% reduc-
tion.2,3 Thus, the Jukema et al study may have been sub-
stantially underpowered to show any significant benefit, 
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particularly if the prevalence of arrhythmic 
death also was overestimated.

In other ways, the results of the trial seem 
quite predictable. While there was a significant 
history of coronary artery disease in the 
enrolled population (16% had a history of 
coronary angioplasty, 13% a history of bypass 
surgery, and 27% a history of myocardial 
infarction), most patients had normal LV 
systolic function (nearly all patients had an 
LVEF > 45%). No previous randomized 
trial of ICDs for primary prevention of SCD 
included patients with such minimal LV 
dysfunction. Even patients with LVEF up 
to 40% in the MUSTT trial had inducible 
sustained ventricular tachyarrhythmias.4 
The results of prior studies suggest that the 
presence of LV dysfunction and myocardial 
scar represent the most predictive risk factors 
for ventricular arrhythmias in the absence 
of an inherited arrhythmia syndrome. The 
population in the Jukema et al study may 
have been predictably at lower risk. Indeed, 
only eight patients in the control group of 
91 patients died suddenly over a median 
follow-up of nearly seven years. The results 
of autopsy-based studies have demonstrated 
that SCD may be attributable to ventricular 
tachyarrhythmias in fewer patients than often 
assumed. 

The Jukema et al study adds valuable data to 
guide the care of patients with end-stage renal 

disease on dialysis, demonstrating that a prov-
en intervention for life-threatening ventricular 
arrhythmias in other populations does not 
reduce mortality in this one. Unfortunately, the 
study leaves unanswered another important 
question, and one that is encountered perhaps 
more commonly: Do ICDs improve mortality 
in dialysis patients with a traditional indica-
tion for primary prevention? Generally, such 
patients were excluded from trials of primary 
prevention ICDs, and Jukema et al confirmed 
that this population is likely more susceptible 
to procedural- and device-related complica-
tions. Perhaps a randomized trial of prophy-
lactic ICDs in dialysis patients with a LVEF ≤ 
35% and heart failure symptoms will be the 
next logical step.  n
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CME/CE QUESTIONS

1.  Increased procedural volume with mitral valve 
clipping for mitral regurgitation in U.S. patients 
resulted in:

a. longer procedure duration.

b. more radiation exposure.

c. more procedural success.

d. more complications.

2.  Compared to the general population, life 
expectancy in patients < 50 years of age after 
aortic valve replacement is reduced by:

a. one year.

b. two years.

c. three years.

d. four years.

3.  In Medicare patients with heart failure due 
to systolic dysfunction, mortality is lowest if 
systolic blood pressure is:

a. > 130 mmHg.

b. 120-129 mmHg.

c. 110-119 mmHg.

d. < 110 mmHg.

4.  Prophylactic ICD implantation in dialysis 
patients with left ventricular ejection fraction  
> 35% showed:

a. a reduction in sudden cardiac death.

b. a reduction in all-cause mortality.

c. a high rate of ICD complications.

d. a high rate of inappropriate shocks.

mailto:reprints@reliasmedia.com
mailto:groups@reliasmedia.com
mailto:info@copyright.com

