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hospitalization was also reduced in the intervention
arm ($75,180.27 � $12,236.02 vs. $51,293.46 �
$4,282.71; p ¼ 0.067), although this did not achieve
statistical significance. A nonsignificant reduction in
in-hospital mortality was also observed (35.2% vs.
26.4%; odds ratio: 0.66; 95% confidence interval: 0.42
to 1.03; p¼0.085). After adjusting for Acute Physiology
and Chronic Health Evaluation II score, all noted dif-
ferences remained robust. Importantly, significant
reductions in mortality (odds ratio: 0.40; 95% confi-
dence interval: 0.24 to 0.65; p < 0.001) became
apparent.

Only 28% of CICU directors believe that implementing
a full-time cardiac intensivist model is feasible at their
respective institutions, largely because of an insufficient
number of available cardiac intensivists (3). In that same
survey, 81% of directors identified a potential benefit to
critical care trained physicians in the management of
CICU patients (3). Because few accredited dual training
pathways in cardiovascular and critical care medicine
exist (4), the most feasible staffing model at this time
may be the one described herein.

Our study had several limitations. Although these
data may be applicable to other level 2 CICUs at
tertiary care referral centers, their implementation
may not be consistent in other settings. Although our
data were consistent in both adjusted and unadjusted
analyses, multicenter, cluster-randomized outcomes
studies will better parse the clinical and cost effects of
a critical care consultation service.

We found that the implementation of a dedicated
intensivist consult service for mechanically venti-
lated CICU patients was associated with significant
reductions in CICU LOS, total hospital stay, duration
of mechanical ventilation, and mortality. Given its
associated improvements in CICU care, this staffing
model warrants further study.
Karan Kapoor, MD
Avelino C. Verceles, MD, MS
Giora Netzer, MD, MSCE
Amal Chaudhry, MD
Mary Bolgiano, BS
Sandeep Devabhakthuni, PharmD
Jonathan Ludmir, MD
Jeremy S. Pollock, MD
Gautam V. Ramani, MD
*Michael T. McCurdy, MD

*Division of Pulmonary & Critical Care Medicine
University of Maryland School of Medicine
110 South Paca Street, Second Floor
Baltimore, Maryland 21201
E-mail: mmccurdy@som.umaryland.edu
http://dx.doi.org/10.1016/j.jacc.2017.07.739
Descargado para Matilde de la Cruz Solís (matilde.cruz@salud-juntaex.es) e
Para uso personal exclusivamente. No se permiten otros uso
Please note: The authors have reported that they have no relationships relevant
to the contents of this paper to disclose.
REF ER ENCES

1. Na SJ, Chung CR, Jeon K, et al. Association between presence of a cardiac
intensivist and mortality in an adult cardiac care unit. J Am Coll Cardiol 2016;
68:2637–48.

2. Katz JN, Minder M, Olenchock B, et al. The genesis, maturation, and future
of critical care cardiology. J Am Coll Cardiol 2016;68:67–79.

3. O’Malley RG, Olenchock B, Bohula-May E, et al. Organization and
staffing practices in US cardiac intensive care units: a survey on
behalf of the American Heart Association Writing Group on the Evo-
lution of Critical Care Cardiology. Eur Heart J Acute Cardiovasc Care
2013;2:3–8.

4. Ramjee V. Cardiac intensivism: a view from a fellow-in-training. J Am Coll
Cardiol 2014;64:949–52.
Early Revascularization
in NSTE-ACS

Insights From the ICTUS

Long-Term Follow-Up
We read with interest the findings of Hoedemaker
et al. (1) regarding the 10-year follow-up from the
ICTUS (Invasive Versus Conservative Treatment in
Unstable Coronary Syndromes) trial investigators,
who did not observe a reduction in long-term
mortality or spontaneous myocardial infarction in
non–ST-segment elevation acute coronary syndrome
(NSTE-ACS) patients undergoing an early invasive
strategy. As the authors noted, these findings
corroborate and extend similar findings from the
RITA-3 (Randomized Intervention Trial of unstable
Angina) long-term follow-up study (2). Such neutral
findings of late benefit for the routine early invasive
strategy in NSTE-ACS subjects have reasonably led to
questions of whether current guidelines favoring this
approach should be re-evaluated (3).

When interpreting trials such as ICTUS and RITA-3,
it is essential to underscore that they compared initial
diagnostic strategies, not early revascularization per
se, versus optimal medical therapy. Individual site
operators made revascularization decisions, and
neither procedural details nor anatomic findings were
consistently reported. Undoubtedly, some NSTE-ACS
patients benefit from revascularization for high-risk
anatomic coronary disease discovered by early coro-
nary angiography. However, it also appears that not all
early revascularization procedures for NSTE-ACS
result in improved outcomes, as the ICTUS results
demonstrate (1). In fact, a reasonable interpretation is
that the additional 22% of patients who underwent
revascularization in the early invasive arm of ICTUS
n Sistema Sanitario Publico de Extremadura de ClinicalKey.es por Elsevier en octubre 29, 2018.
s sin autorización. Copyright ©2018. Elsevier Inc. Todos los derechos reservados.

mailto:mmccurdy@som.umaryland.edu
http://dx.doi.org/10.1016/j.jacc.2017.05.078
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref1
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref1
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref1
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref2
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref2
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref3
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref3
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref3
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref3
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref3
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref4
http://refhub.elsevier.com/S0735-1097(17)38819-8/sref4
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jacc.2017.05.078&domain=pdf


Letters J A C C V O L . 7 0 , N O . 1 1 , 2 0 1 7

S E P T E M B E R 1 2 , 2 0 1 7 : 1 4 2 0 – 7

1424

Descargado para Mati
Para us
gained little incremental benefit in outcomes but were
exposed to the potential risks of revascularization
(e.g., bleeding, periprocedural myocardial infarction,
vascular complications). Thus, it is possible that this
subset of patients would have fared just as well
without revascularization, especially given the sig-
nificant advances in contemporary optimal medical
therapy over the past 2 decades.

In summary, the ICTUS findings suggest that much
remains unknown about which patients benefit from
early revascularization in NSTE-ACS. A reconsidera-
tion of this treatment premise with updated obser-
vational and trials data examining clinical outcomes
is warranted. If ICTUS is a guide, the results may
prove surprising.
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REPLY: Early Revascularization in NSTE-ACS

Insights From the ICTUS Long-Term Follow-Up
We thank Drs. Schulman-Marcus and Boden for their
interest regarding our recent publication showing
long-term comparable outcomes after a routine
invasive versus selective invasive treatment strategy
in non–ST-segment elevation acute coronary syn-
drome (NSTE-ACS) (1).

In their letter, they underscore the fact that trials
such as ICTUS (Invasive Versus Conservative Treat-
ment inUnstable Coronary Syndromes) compare initial
diagnostic strategies, not early revascularization,
lde de la Cruz Solís (matilde.cruz@salud-juntaex.es) en Sistema Sanitario Pub
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versus optimal medical therapy. This comment is of
paramount importance in a comparison of the ICTUS
results with those of other randomized trials that did
show a mortality benefit with routine intervention. If
the ICTUS data are analyzed retrospectively and
actual revascularization is compared with optimal
medical therapy, actual revascularization was asso-
ciated with lower mortality and fewer myocardial
infarctions (2). However, in a comparison of routine
invasive versus selective invasive diagnostic (or
treatment) strategies, comparable outcomes are
observed. Although trials showing a benefit of a
routine invasive strategy have a comparator strategy
arm more closely resembling optical medical therapy,
in the ICTUS trial, the comparator selective invasive
strategy leads to in-hospital revascularization in 40%
of patients.

Although we agree that revascularization is asso-
ciated with procedure-related adverse outcomes, no
differences in bleeding were observed between a
routine invasive and selective invasive strategy.
Procedure-related myocardial infarction was signifi-
cantly more common with routine intervention but
not related with long-term mortality (3).

Therefore, we believe that neither harm nor benefit
is associated with routine intervention in NSTE-ACS.
However, most of these trials were performed more
than a decade ago. It is time for an adequately pow-
ered trial comparing a routine invasive with a selec-
tive invasive strategy in the current era of radial
access, drug-eluting stents, high-sensitivity troponin
assays, and novel pharmacological therapies. Novel
imaging methods may support identification of
NSTE-ACS patients with a high-risk anatomic coro-
nary disease who might benefit from routine
revascularization.
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