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ABSTRACT & COMMENTARY

MitraClip Scores Big Win in COAPT
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: The largest trial to date of MitraClip in highly selected patients with congestive heart failure and functional mitral regurgitation 
revealed significant reductions in heart failure hospitalization and two-year mortality.

SOURCE: Stone GW, Lindenfeld J, Abraham WT, et al. Transcatheter mitral-valve repair in patients with heart failure. N Engl J Med 
2018; Sep 23. doi: 10.1056/NEJMoa1806640. [Epub ahead of print].

Recently, the MITRA-FR trial revealed no 
apparent benefit to percutaneous edge-to-edge 
 repair for functional mitral regurgitation in 

patients with heart failure. However, the authors 
of the Cardiovascular Outcomes Assessment of the 
MitraClip Percutaneous Therapy for Heart Failure 
Patients With Functional Mitral Regurgitation 
(COAPT) trial just reported a seemingly opposite 
result. What accounts for such a dramatically different 
result?

COAPT was a large randomized, controlled, open-
label trial that compared transcatheter edge-to-edge 
mitral leaflet repair with guideline-directed medical 
therapy alone in patients with heart failure and 
at least moderate-to-severe mitral regurgitation 

(MR). This was a rigorously directed trial in which 
all screened patients had imaging confirmed by an 
echocardiography core lab before inclusion. A central 
committee evaluated each patient for eligibility prior 
to enrollment. 

Patients who were not on maximally tolerated 
medical therapy were sent back for further 
management. Patients included in the trial had 
advanced heart failure with a mean ejection fraction 
(EF) of 31% and either a heart failure hospitalization 
in the preceding 12 months or an elevated brain 
natriuretic peptide level. By design, patients with 
disease deemed too severe to benefit were excluded, 
including patients with EF < 20% and those with 
severe left ventricular (LV) dilatation.
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Critical analysis of the latest clinical
research in cardiovascular medicine

Over a period of nearly five years, 614 
patients at 78 centers were enrolled, with 
302 randomized to the device group 
and 312 to control. Enrollees were, on 
average, 72 years of age. Approximately 
two-thirds were men. The etiology of 
cardiomyopathy was ischemic in 61% of 
patients and nonischemic in 39%. Among 
the device group, 95% had a device 
successfully implanted. Of these, more than 
95% scored grade 2+ or lower MR at the 
time of hospital discharge. Device-related 
complications occurred in only 3.4% of 
patients.

The annualized rate of heart failure 
hospitalizations was 35.8% per patient-
year in the device group vs. 67.9% per 
patient-year in the control group (hazard 
ratio, 0.53; 95% confidence interval, 
0.40-0.70; P < 0.001), resulting in a 
number needed to treat of 3.1 to prevent 
one hospitalization in 24 months. While 
mortality at one year was not significantly 
different between the two groups, all-cause 
death at two years was significantly lower 
in the device group (29.1% vs. 46.1%). 

Among the prespecified secondary 
endpoints that showed significant 
improvements in the device group were 
MR grade of 2+ or lower at 12 months, 
New York Heart Association functional 
class of I or II at 12 months, change in 
quality of life score, and change in six-
minute walk test.

The authors concluded that transcatheter 
mitral repair with the MitraClip system 
in heart failure patients with moderate-
to-severe functional MR resulted in lower 
rates of heart failure hospitalization and 
all-cause mortality at two years vs. medical 
therapy alone.

n COMMENTARY
Much has been made of the apparent 
contradiction represented by the strikingly 
positive results of COAPT in the face of the 
recent negative results of MITRA FR. Some 
have suggested that a tiebreaker of sorts 
is needed (a third trial of percutaneous 
mitral repair in functional MR is in the 
works [RESHAPE-HF]). A tiebreaker is not 
necessary; however, more data may very 
well help narrow the population of patients 
most likely to benefit from this procedure. 

Although the patients in MITRA-FR 
and COAPT appear very similar, closer 
examination shows that COAPT patients 
overall had a greater degree of MR (mean 
effective regurgitant orifice area, 41 in 
COAPT vs. 31 in MITRA) but lesser 
ventricular dilatation (mean LV end-
diastolic volume index, 101 in COAPT 
vs. 135 in MITRA). Simply put, COAPT 
included patients who were more likely to 
benefit from MR reduction and excluded 
patients who were too far gone to benefit. 
Concurrently, stricter operator procedure 
volume requirements in COAPT resulted in 
better overall procedure results (a greater 
degree of MR reduction with a lower 
procedural complication rate vs. MITRA-
FR). Also, the reduction in MR was 
relatively durable in COAPT. At one year, 
95% of procedure patients had maintained 
a MR of grade 2 or lower. The positive 
results in COAPT track with the ability of 
the procedure to reduce MR, which meets 
basic tenets of plausibility.

The COAPT results have been met with 
great enthusiasm in the interventional 
cardiology community. However, 
cardiologists should be careful 
extrapolating these results to the real 
world. Heart failure patients with MR 
are common; on the other hand, patients 
who fit the strict COAPT criteria were 
much harder to find. Sick enough, but not 
too sick; continued MR despite exquisite 
management by heart failure specialists; 
grading of MR confirmed by a central core 
lab; exclusion of a host of comorbidities, 
including oxygen-requiring COPD and 
severe pulmonary hypertension. Even 
the highest-enrolling center in COAPT 
enrolled less than one patient per month, 
on average.

It is highly likely this procedure will 
be applied to patients who do not 
fit the COAPT entry criteria. Before 
referring patients, look first to their 
medical management. Optimize them 
in every way, then reassess carefully by 
echocardiography. We already know what 
happens when this technology is applied to 
patients with congestive heart failure and 
functional MR who do not fit these criteria 
and who are not optimized on medical 
therapy. For this, we need only look to the 
negative MITRA FR trial for the answer.  n
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ABSTRACT & COMMENTARY

LDL Cholesterol: How Low Do We Go?
By Michael H. Crawford, MD, Editor
SYNOPSIS: A meta-analysis of 29 cholesterol-lowering outcome studies with baseline average low-density lipoprotein (LDL) cholesterol 
levels ≤ 70 mg/dL showed consistent major adverse cardiovascular event risk reductions down to average LDL levels of 21 mg/dL without 
any increase in adverse events.

SOURCES: Sabatine MS, Wiviott SD, Im K, et al. Efficacy and safety of further lowering of low-density lipoprotein cholesterol in patients 
starting with very low levels: A meta-analysis. JAMA Cardiol 2018:3:823-828.

Gotto AM Jr. Low-density lipoprotein cholesterol and cardiovascular risk reduction. How low is low enough without causing harm? JAMA 
Cardiol 2018:3:802-803.

With the advent of PCSK9 inhibitors, low-density 
lipoprotein cholesterol (LDL-C) can now be 

reduced to very low levels. The current guidelines 
recommend high-intensity statins regardless of the 
LDL-C level in patients with vascular disease or at high 
risk for developing it. 

Investigators sought to evaluate the efficacy and safety 
of further lowering LDL-C in patients with average 
levels of < 70 mg/dL at baseline by performing a meta-
analysis of 29 randomized, double-blind, controlled 
trials of aggressive LDL-C-lowering therapy when 
the average baseline LDL-C was ≤ 70 mg/dL. The 
primary outcome was a combination of coronary death, 
myocardial infarction, ischemic stroke, or coronary 
revascularization over five years. Safety outcomes 
included myalgias/myositis, elevated liver enzymes, 
new onset diabetes, hemorrhagic stroke, and cancer. 
Three trials concerned non-statin drugs (ezetimibe, 
evolocumab, anacetrapib) added to statins. The other 
26 were statin trials. 

The statin trials reduced LDL-C from 66 mg/dL to 
levels not reported. The three non-statin plus a statin 
trials lowered LDL-C from a baseline of 63-70 mg/dL 
to 11-45 mg/dL. The overall relative risk of the primary 
endpoint was 0.79 (95% confidence interval, 0.71-0.87; 
P < 0.001). None of the safety endpoints were altered 
significantly by LDL-C lowering to median levels of 21 
mg/dL. 

The authors concluded that there was a consistent 
reduction in major adverse cardiovascular (CV) events 
in high CV risk patients with median LDL-C levels of 
63 mg/dL, with further LDL-C reduction to a median of 
21 mg/dL, without any observed adverse effects.

n COMMENTARY
The latest cholesterol management guidelines (2013) 
abandoned LDL-C target levels in favor of using risk 
of CV events as the determinant of therapy. This was 
understandable given the lack of data or consensus on 
LDL-C targets. Also, it was well known that LDL-C 

levels alone do not predict risk of CV events accurately 
for primary prevention. Also, it was known that 
secondary prevention was driven by the mantra that 
whatever the LDL-C reading, it was too high. However, 
age heavily influenced the risk calculator to the point 
that most men > 65 years of age would qualify for 
statin therapy. Thus, many cardiologists have used 
a hybrid system that still considers LDL-C levels, 
favoring treatment for higher levels. Even the guidelines 
abandoned the risk equation if LDL-C was > 190 mg/
dL.

This meta-analysis demonstrates that there is a 22% 
reduction in CV events for every 39 mg/dL reduction 
in LDL-C, down to LDL-C levels of about 20 mg/dL, 
regardless of baseline LDL-C. However, the higher the 
LDL-C, the greater the benefit. Also, this study showed 
that the benefit was independent of the drug used at 
the same LDL-C level. In addition, the results were 
remarkably consistent across the 29 trials included, 
which strengthens the validity of this meta-analysis. 
Finally, the reduction in CV events was accomplished 
without an increase over placebo in adverse effects. On 
the other hand, the non-statin trials were of a relatively 
short duration. Some adverse events with statins were 
not observed for more than 20 years. Thus, long-term 
surveillance of newer drugs still is necessary.

Unfortunately, this study did not establish new targets 
for LDL-C. However, the authors demonstrated at least 
short-term safety to a median LDL-C level of about 20 
mg/dL. However, there were few subjects with very low 
levels in the meta-analysis. Data from newborns reveal 
LDL-C levels of 22-45 mg/dL. Perhaps this should be 
our target range, especially for secondary prevention. 
Accordingly, some have recommended < 50 mg/dL but 
> 20 mg/dL for secondary prevention, which this study 
would support. What the levels should be for primary 
prevention is not considered. Current belief is < 100 
mg/dL or < 70 mg/dL, but the results of this study 
suggest lower may be better. We await more studies and 
the expected revision of the 2013 guidelines to answer 
these questions.  n
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ABSTRACT & COMMENTARY

VEST: A Positively Negative Clinical Trial
By Joshua D. 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 Biosense Webster and Abbott.

SYNOPSIS: In a randomized trial of the wearable cardioverter-defibrillator prescribed to patients with left ventricular dysfunction after acute 
myocardial infarction, overall compliance rates were low. The authors observed no significant improvement in arrhythmic death rates; yet, 
overall mortality was lower.

SOURCE: Olgin JE, Pletcher MJ, Vittinghoff E, et al. Wearable cardioverter-defibrillator after myocardial infarction. N Engl J Med 
2018;379:1205-1215.

The risk of sudden cardiac death (SCD) in patients 
with reduced left ventricular ejection fraction (EF) 

after acute myocardial infarction (MI) is high. However, 
randomized trials of implantable cardioverter-defibril-
lators (ICDs) placed immediately after MI have not 
shown long-term mortality benefit. Olgin et al sought 
to test the hypothesis that a wearable cardioverter-
defibrillator (WCD) would reduce arrhythmic death in 
the acute period after MI without the attendant risks of 
permanent ICD implant.

Patients who were hospitalized with acute MI and had 
an EF ≤ 35% when assessed ≥ 8 hours after MI, ≥ 8 
hours after percutaneous coronary intervention (PCI), 
or ≥ 48 hours after coronary artery bypass grafting 
were enrolled within seven days of hospital discharge. 
In the final analysis, 2,302 patients were included from 
108 centers in four countries, randomized in a 2:1 ratio 
to either a WCD plus medical therapy for three months 
(1,524 patients) or guideline-directed medical therapy 
alone (778 patients). Mean EF was 28%, and 83.6% of 
patients underwent PCI during their index hospitaliza-
tion. Although the original primary outcome was meant 
to be death from any cause at 60 days, slow recruitment 
necessitated a change to “arrhythmic death” (sudden 
cardiac death and nonsudden death due to ventricular 
tachyarrhythmia) at 90 days. Overall mortality became 
a secondary endpoint. Importantly, cause of death was 
adjudicated by an independent panel blinded to group 
assignment and, therefore, without any data from the 
WCD.

Over a mean follow-up of about three months, 3.1% of 
the device group and 4.9% of the control group died, a 
significant difference. However, there was not a signifi-
cant difference in the rate of “arrhythmic death” (1.6% 
in the device group and 2.4% in the control group). 
Twenty-one patients received appropriate shocks from 
the device, 15 of whom survived. Nine patients in the 
device group received at least one inappropriate shock, 
and three patients were hospitalized for aborted or 
inappropriate shock.

Device compliance declined precipitously over the 
course of the trial. By the end of 90 days, only 41% of 
patients in the device group were wearing the WCD on 
any given day. Median wear time was 23.4 hours imme-
diately after randomization down to zero hours per day 
(interquartile range, 0-22.2 hours) at 90 days. Of the 48 
deaths in the device group, 36 occurred in patients not 
wearing their WCD at the time of death. Patients who 
wore the device typically did so for > 20 hours per day. 
The authors performed an as-treated analysis, showing 
a rate of arrhythmic death of 0.37 per 100 person-
months of wearing the device vs. 0.86 per 100 person-
months of not wearing the device (P = 0.03). Reduction 
in overall mortality also was highly significant in the 
as-treated analysis. The authors concluded that in im-
mediate post-MI patients with an EF ≤ 35%, a WCD 
did not reduce arrhythmic death significantly.

n COMMENTARY
Despite the known higher risk of SCD after acute MI 
among patients with reduced EF, the VEST trial can 
in one sense be added to the list of randomized studies 
with “negative” primary endpoint results for defibrilla-
tors (now, both implanted and wearable). However, the 
extensive data collected in this trial, much of it included 
in a lengthy appendix, are worth a close look. It may be 
difficult to justify routine use of the WCD after acute 
MI given its cost and these results, but that does not 
mean it has no utility in this population. Several broad 
questions are worth considering:

Why was there an overall mortality benefit in the 
absence of significant reduction in arrhythmic death? 
Aside from the possibility of chance, several factors 
may have played a role. After the reduction in target 
sample size from 4,506 patients to 2,300 patients, the 
trial simply may have been underpowered to detect a 
significant reduction in arrhythmic death. Additionally, 
true arrhythmic death is notoriously difficult to adjudi-
cate accurately. Of 12 patients who died while wearing 
a device, nine were adjudicated as having had arrhyth-
mic death (without the benefit of data from the device 
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itself, as the panel needed to remain blinded to therapy 
arm). However, more than half of that subgroup actu-
ally had no tachyarrhythmias recorded by the device; 
they had sinus or idioventricular rhythms that became 
asystole or complete heart block. As to the reduction in 
total mortality, in addition to potential misadjudication, 
it also is possible that wearing or even just keeping the 
device in the home offered unexpected benefits (like an 
additional reminder to be vigilant about medication use 
and symptom follow-up).

Why was device compliance so poor? Would better 
compliance have changed the primary outcome? The 
WCD can be cumbersome, both physically and emo-
tionally. For example, there was a greater than one in 
10 chance that on any given day, a patient wearing the 
device would have to deal with at least one arrhythmia 
alarm. However, overall compliance was even lower 
than that seen in prior registry studies of the device. 
The authors offered an interesting potential explana-
tion. A randomized trial requires presumed clinical 
equipoise for the proposed treatment arms, as clinicians 
and patients must be comfortable with the possibility 
of randomization to either group. Patients who receive 
a WCD in that setting, knowing they might just as well 
have received nothing, may not feel as compelled to 
wear the device as patients prescribed a WCD as part 
of “standard” clinical practice. The counterargument to 
this is the often-higher rates of compliance seen in trials 

vs. clinical practice. Regardless of the reasons for low 
compliance, the as-treated analysis convincingly showed 
reduction in both arrhythmic death and overall mortal-
ity when participants wore the device. Such an analysis 
can be criticized as not representing “real world” use, 
but that does not mean a WCD cannot be a good thing. 
It may mean that the technology must continue to 
evolve and become less cumbersome to achieve optimal 
results. The 15 survivors who received appropriate 
shocks from the device probably do not regret dealing 
with inconveniences.

How do we better choose patients who might derive 
benefit from the WCD? The editorial that accompa-
nied the article astutely suggested that such a trial, 
which cost millions of dollars and lasted many years, is 
unlikely to ever be repeated.  It seems quite likely that 
a lower-cost device that is less burdensome to wear 
and more accurate in arrhythmia detection could prove 
beneficial in a similar broad cohort of patients. In the 
meantime, until such a device is developed, the best cli-
nicians can do is choose a subset of patients for whom 
the benefits will justify the cost and inconvenience. 
Motivated patients who become invested in understand-
ing the potential strengths and weaknesses of the device 
will be more likely to wear it and fare better. Hopefully, 
further analyses of the extensive data collected by the 
VEST investigators will help identify clinical factors for 
risk stratification.  n

ABSTRACT & COMMENTARY

Total Arterial Revascularization: Where Is It?
By Michael H. Crawford, MD, Editor
SYNOPSIS: The results of a long-term follow-up study of matched pairs of patients undergoing surgical coronary artery revascularization 
showed that total arterial graft usage significantly reduced all-cause mortality vs. left internal mammary artery plus saphenous vein grafts.

SOURCES: Royse AG, Brennan AP, Ou-Young J, et al. 21-year survival of left internal mammary artery-radial artery-Y graft. J Am Coll Cardiol 
2018:72:1332-1340.

Anyanwu AC, Adams DH. Total arterial revascularization for coronary artery bypass: A gold standard searching for evidence and  
application. J Am Coll Cardiol 2018:72:1341-1345.

The concept of coronary artery bypass grafting 
(CABG) using only arterial grafts instead of veins 

is appealing. This is because of the excellent long-term 
results with the left internal mammary artery (LIMA) 
conduit and the observed 50% failure rate of saphenous 
vein grafts (SVGs) at 10 years. However, this practice 
has not caught on in most countries for several rea-
sons. In Australia, radial artery grafts have been used 
instead of SVGs, either as a direct graft or a Y graft 
off the LIMA since 1997. Royse et al used a prosperity 
score-matching technique of 26 variables to compare 
the long-term survival of CABG using LIMA + SVG vs. 
total arterial revascularization (TAR). In a 1999 report 

from Australia, of 464 patients who underwent TAR, 
346 were from the Royal Melbourne Hospital and had 
the LIMA + radial artery-Y graft (LIMA-RAY). Be-
tween 1996 and 2003, 534 patients from this hospital 
had LIMA + SVG. After prosperity-matching these 
two groups, there were 232 pairs. At the time the study 
ended, post-operative follow-up ranged from 13-21 
years. All patients received statins post-operatively. The 
primary outcome was all-cause mortality.

Prior to matching, overall survival was 9.9 years in the 
LIMA-RAY group and 10.9 years in the LIMA + SVG 
group (P < 0.001). After matching, the mortality hazard 
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ratio for LIMA + SVG vs. LIMA-RAY was 1.3 (95% 
confidence interval, 1.0-1.6; P = 0.038). When LIMA-
RAY was compared to other methods of TAR in 5,800 
patients with 332 matched pairs, no significant differ-
ences were found. The authors concluded that LIMA + 
SVG leads to lower long-term survival vs. TAR.

n COMMENTARY
The results of this study and others have shown that 
TAR is superior to LIMA + SVG. Why haven’t cardiac 
surgeons embraced TAR? Currently, 90% of multives-
sel CABG procedures are of the LIMA + SVG variety. 
One reason is that if moderate lesions are bypassed with 
an arterial graft, the graft often fails due to competi-
tive flow. Arterial grafts work best in > 90% stenoses. 
Another reason is that TAR takes longer (up to an hour 
or more in some cases). Yet, surgeons receive the same 
fee and lose time they could spend performing another 
operation. Also, longer surgeries can lead to higher 
morbidity. However, in the only large randomized trial 
of LIMA vs. bilateral IMA grafting (ART), morbid-
ity (including wound infection) was not significantly 
different, even in diabetic patients. ART also showed 
no difference in outcomes, but it was flawed because in 
the LIMA group, arteries other than the LIMA could be 
used as second grafts.

Previous studies have revealed that revascularizing the 
LAD is the most important factor that determines long-
term outcomes. These data discourage TAR; however, 
until now, there have been no very long-term data from 
TAR. This study shows a TAR survival advantage for 
13-20 years. In addition to the long-term follow-up, the 
strengths of this study included a tight matching scheme 

of 26 variables. Detractors would argue that there are 
biases for which prosperity matching cannot account. 
For example, if a patient seems to be disadvantaged 
from noncardiovascular reasons such that long-term 
survival is not expected, the surgeon may choose SVG. 
Also, TAR requires a higher surgical skill level than 
SVG, so TAR patients may fare better for that reason 
alone. There were limitations to this study in addition 
to its retrospective, observational nature. There were no 
causality data concerning mortality. Further, the authors 
did not examine other major adverse cardiovascular 
events beyond all-cause mortality.

The authors of an accompanying editorial argued that 
the superiority of arterial grafts has been demonstrated 
by the world’s adoption of the LIMA to LAD bypass 
and prior research on TAR going back decades. They 
believe we should use TAR more and that health systems 
need to realize that the higher upfront costs will be miti-
gated by long-term cost savings due to fewer readmis-
sions for ischemic events. The editorialists also suggested 
that we develop centers of excellence for CABG or at 
least employ one surgeon at each center who is dedi-
cated to TAR. However, the editorialists acknowledged 
that in some cases SVGs are preferable, such as the 
patient with limited life expectancy where pain control is 
the main objective. Although studies of TAR revealed an 
overall 0.2% 30-day mortality, there may be patients for 
whom a longer operation would pose significant risks. 

Given that there still are significant numbers of patients 
in whom CABG is preferable to a percutaneous inter-
vention, we should push our surgeons to perform more 
TAR procedures.  n

ABSTRACT & COMMENTARY

Telemedicine Improves Outcomes  
in Heart Failure
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 patients with chronic heart failure, adding a remote patient management program to usual care was associated with im-
provement in unplanned cardiovascular hospitalization or death.

SOURCE: Koehler F, Koehler K, Deckwart O, et al. Efficacy of telemedical interventional management in patients with heart failure  
(TIM-HF2): A randomised, controlled, parallel-group, unmasked trial. Lancet 2018;392:1047-1057.

Telemedicine allows healthcare providers to evaluate, 
diagnose, and treat patients remotely. This could 

improve the management of chronic diseases such as 
heart failure (HF) that require regular, frequent moni-
toring and treatment adjustments. The results of several 

studies have suggested telemedicine may improve 
outcomes for patients with HF, but there are no strong 
guideline recommendations regarding its use. Further, 
routine telemedicine for HF has not been adopted 
widely.
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The authors of the Telemedical Interventional Man-
agement in Heart Failure II (TIM-HF2) trial random-
ized 1,571 patients with New York Heart Association 
(NYHA) class II or III chronic HF to receive standard 
care with or without a telemedicine intervention. 
Patients with depression were excluded from the study. 
The telemedicine intervention consisted of daily trans-
mission of body weight, blood pressure, heart rate, 
heart rhythm analysis, oxygen saturation, and a self-
rated health status. This information was transmitted 
to a telemedical center staffed by nurses and physicians 
24 hours per day. The telemedical center was in contact 
with the patient’s primary care and cardiology provid-
ers to make timely recommendations regarding changes 
to management. The telemedical nurses also provided 
monthly HF-related educational sessions over the 
phone.

For the primary outcome of days lost due to unplanned 
cardiovascular hospitalization or all-cause mortal-
ity, the telemedicine group saw a significant reduction 
(4.9% vs. 6.6%; hazard ratio [HR], 0.80; P = 0.0460). 
Telemedicine also was associated with a reduction in 
all-cause mortality (7.9 vs. 11.3 per 100 patient-years; 
HR, 0.70; P = 0.028). For the secondary outcome of 
cardiovascular death, there was a trend toward im-
provement that did not quite reach statistical signifi-
cance (HR, 0.67; P = 0.056). Ninety-seven percent of 
patients in the telemedicine group were compliant with 
daily data transfer to the telemedical center. The authors 
concluded that a structured remote patient management 
intervention could reduce the percentage of days lost 
to unplanned cardiovascular admissions and all-cause 
mortality.

n COMMENTARY
Advances in information technology and remote 
monitoring have created new opportunities to treat 
patients outside the hospital or clinic. For a disease like 
chronic HF, telemedicine is seen as a promising tool to 
prevent exacerbations or at least identify and treat them 
early. Koehler et al found that a structured telemedicine 
intervention reduced the composite of unplanned days 
hospitalized or mortality, driven primarily by a reduc-
tion in mortality. This adds to the growing evidence 
supporting the use of telemedicine in HF and suggests 
telemedicine will play a growing role in our manage-
ment of these patients.

It is important to stress the holistic approach used in 
this trial. The telemedicine intervention involved a 
telemedical center that received and interpreted data 
24 hours a day and worked closely with healthcare 
providers to intervene when necessary. The ability to 
react to abnormal data and promptly intervene with 
appropriate treatment is crucial to improving outcomes 
with remote management programs. Previous studies of 
remote monitoring systems have revealed an association 
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1.  In a recent meta-analysis of 29 trials in which 
baseline low-density lipoprotein cholesterol 
(LDL-C) was ≤ 70 mg/dL, the lowest average 
LDL-C level that was safe and efficacious was:

a. 5 mg/dL.

b. 12 mg/dL.

c. 21 mg/dL.

d. 50 mg/dL.

2.  A robust telemetry monitoring and care system 
for chronic heart failure patients resulted in 
significantly lower rates of:

a. all-cause mortality.

b. cardiovascular death.

c. sudden cardiac death.

d. All of the above

3.  In immediate post-myocardial infarction 
patients, the use of a wearable cardioverter-
defibrillator over 90 days resulted in a 
significant reduction in:

a. arrhythmic death.

b. all-cause mortality.

c. nonarrhythmic death.

d. All of the above

4.  Compared to left internal mammary artery 
plus saphenous vein grafts, the results of a 
long-term study from Australia showed that 
total arterial coronary artery bypass grafting 
significantly reduces:

a. myocardial infarction.

b. arrhythmic sudden death.

c. heart failure.

d. long-term survival.

5.  The latest trial of the MitraClip in systolic 
heart failure patients with moderate-to-severe 
mitral regurgitation showed:

a. lower all-cause mortality at two years

b. reduced annual heart failure hospitalization 
rate.

c. improved six-minute walk test.

d. All of the above

between the number of treatment changes 
made and improvement in outcomes. In 
other words, a telemonitoring program is not 
enough; there must be a system in place to 
intervene when needed.

Another important finding is the ability 
to use these remote monitoring technolo-
gies in chronic HF patients, who often are 
elderly (up to 92 years of age in this trial) 
and less comfortable with technology vs. 
other patients. It is important to remember 
that patients with depression (one-third of 
patients screened for this study) were ex-
cluded. The exact reason why depressed 
patients would not respond to telemedicine 
could not be answered by this study, although 
it may be related to lack of engagement with 
the monitoring platform and their willingness 
to participate in daily check-ins and com-
munication with the telemedicine center. This 
issue will require further study. There were 
a few critical limitations in this study. The 
telemedicine intervention used requires the 

availability of a comprehensive telemedical 
center with 24-hour staffing. Such centers are 
not widely available today. Furthermore, the 
intervention studied was tailored to the Ger-
man healthcare system, where the study took 
place. Adjustments likely would be required 
before implementing a similar system in the 
United States.

Some centers and providers have already 
started implementing aspects of telemedicine 
into their management of chronic HF 
patients, with close monitoring, regular 
check-ins, and medication adjustments 
made over the phone rather than waiting 
for the next visit. There are issues related 
to billing, integration into the electronic 
medical record, and general acceptance 
among healthcare practitioners that must be 
solved before telemedicine is widely adopted. 
However, the results of the TIM-HF2 trial 
and other studies suggest we need to be 
receptive to incorporating telemedicine into 
our HF care.  n
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