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deficiency. Iron deficiency was defined as
(serum ferritin level,100 ng/ ml, or
between 100 and 300 ng/ml if transferrin
saturation <20%). We only included
RCTs, which enrolled more than 100
patients to avoid the small studies effect.
Two authors extracted and analyzed the
data using STATA v15.1 software. The
outcomes of interest were all-cause mor-
tality, cardiovascular mortality, and heart
failure hospitalization. We calculated risk
ratios (RRs) and 95% confidence inter-
vals (CIs) using a random-effects model.

We identified 4 RCTs with 2,042
patients, mean duration of follow up
(31§ 14 weeks) (age 69 § 3 years;
females 51%). Compared with the stan-
dard of care, intravenous iron therapy
was associated with a significant reduc-
tion of heart failure hospitalization (RR
0.69, 95% CI 0.61 to 0.78, p = 0.043;
Figure 1). There was no difference
between intravenous iron therapy and
standard of care in all-cause mortality
(RR 0.67, 95% CI 0.36 to 1.23, p = 0.37)
and cardiovascular mortality (RR 0.90,
95% CI 0.19 to 1.18, p = 0.40; Figure 1).

The exact mechanism by which intra-
venous iron supplementation improves
functional status and clinical outcomes in
heart failure patients is unclear. Several
mechanisms have been proposed, includ-
ing improving oxygen transport and
metabolism through increased hemoglo-
bin, especially in cells with high oxygen
requirements, like cardiac and skeletal
myocytes. Randomized trials examining
the role of oral iron on improving clinical
endpoints in heart failure patients have
failed to show benefit likely due to poor
absorption of oral iron in the setting of
chronic inflammatory state associated
with heart failure.1−4

In conclusion, in patients with HFrEF
and iron deficiency, treatment with intra-
venous iron therapy has reduced the risk
of heart failure hospitalization by almost
30% with no difference in all-cause
mortality and cardiovascular mortality
compared to standard of care.
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Systemic Fibrinolytic

Therapy Versus
Ultrasound-Assisted

Catheter-Directed

Thrombolysis for Acute
_Intermediate-High Risk

Pulmonary Embolism
We have recently read the article by
Stępniewski et al entitled ‘‘Hemodynamic
Effects of Ultrasound-Assisted, Catheter-
Directed, Very Low-Dose, Short-Time
Duration Thrombolysis in Acute Interme-
diate-High Risk Pulmonary Embolism
(From the EKOS-PL Study).’’1 We
appreciate the authors for their research
describing the efficacy and safety of ultra-
sound-assisted catheter-directed thrombol-
ysis (USAT) in patients with acute
intermediate-high risk pulmonary embo-
lism (PE). In contrast, we would like to
emphesis some points in the light of the
current evidence.

Acute PE is a life-threatening disor-
der which usually presents as a severe
complication of venous thromboembo-
lism.2 Noninvasive “low-dose” sys-
temic thrombolytic therapy (50 mg
t-PA) has been advocated, based on the
hypothesis that all venous return and
right heart output washes the pulmo-
nary circulation, with lower dosage and
avoidance of “invasive” vascular access
can maintain increased thrombolytic
efficacy with less bleeding. This
approach has previously been reported
with a limited number of data which
dramatically eliminated major bleeding
complications while achieving excel-
lent clinical results.3 Current literature
included multiple case reports regard-
ing the use of low-dose t-PA for the
treatment of PE. The doses and admin-
istration times are inconsistent, and
many of these case reports use low-
dose t-PA in patients with massive PE
when full-dose t-PA was contraindi-
cated or relatively contraindicated.4

Previously, Sharifi et al3 reported that
low-dose thrombolytic therapy (a 10-
mg bolus by an intravenous push within
1 minute followed by infusion of the
remaining 40 mg within 2 hours)
achieved excellent clinical results with
a striking absence of bleeding in
patients with submassive PE. Based on
these promising results, we adopted this
low-dose systemic thrombolytic ther-
apy with a 6-hour infusion strategy as
an option for “escalation of care” in PE
cases that had intermediate-high risk.2

Recently, we indicated that this regi-
men was associated with an overall
excellent clinical outcome, in contrast
to these prior reports which eliminated
bleeding complications.2 The incidence
of the total bleeding (n = 2, epistaxis
and hemoptysis) in this was 12.5% with
this thrombolytic therapy regimen.

There are some remarkable points
about pulmonary circulation. Unlike
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other organs that take part of the cardiac
output (CO), the lungs take the integrity
of the CO (in the absence of a shunt).
From the existing guidelines, the
“standard practice” uses the same or
similar t-PA dose for PE that is used for
thrombolysis in the systemic arterial cir-
culation.5 For instance, in acute myocar-
dial infarction, 100 mg of t-PA is given
within 1.5 hours for a thrombus in the
coronary circulation, which receives
only 5% of the CO.6 These doses have
the potency to withstand “route
attrition”: t-PA is given into the venous
circulation, it traverses the lung capillar-
ies, enters the arterial circulation,
reaches a steady-state, and is still capa-
ble of dissolving arterial clots. However,
the crucial point, is whether it is neces-
sary to use the same dose designed for
thrombolysis in the systemic circulation
for the lungs or not? Furthermore,
another essential point is that it does not
matter from which venous access site
the t-PA is given as all t-PA molecules
converge in the lungs. The corollary of
this perspective might be applied to
USAT except for isolated segmental or
subsegmental PE. In contrast to almost
every other vascular bed with thrombo-
sis,which would benefit from catheter-
directed thrombolysis, in the lungs it
would probably not be necessary if the
PE is massive and diffuse because the
lungs are the center of convergence of
all venous flow, and, ultimately, all
administered molecules of t-PA would
reach the pulmonary circulation. We do
not dispute the established efficacy of
USAT in the treatment of PE but only
suggest that a similar result might be
obtained by thrombolytic therapy
through the peripheral venous circula-
tion using similar low doses.
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Procedural and Short-

Term Outcomes of
Percutaneous Left Atrial
Appendage Closure in

Patients With Cancer
Percutaneous left atrial appendage
closure (LAAC) with the Watchman
device (Boston Scientific) has emerged
as an alternative to anticoagulation in
patients with atrial fibrillation (AF).
Cancer is a common comorbidity in
patients with AF.1,2 Also, AF patients
with cancer reportedly have a higher
bleeding risk with a similar or higher
stroke risk than those without cancer.3

Thus, AF patients with cancer unsuit-
able for anticoagulation can be indi-
cated for LAAC to prevent AF-related
thromboembolism.2 However, scarce
data are available on the procedural
complication risk and outcomes of
LAAC among cancer patients. There-
fore, we aimed to investigate them
using a population-based database in
the United States.

We conducted a retrospective analy-
sis using the Nationwide Readmissions
Database (NRD) 2016 to 2017, an
administrative claims database man-
aged by the Healthcare Cost and Utili-
zation Project.4 The International
Classification of Diseases, tenth revi-
sion codes were used to identify
patients ≥18 years of age with a pri-
mary diagnosis of AF (I48.0/I48.1/
I48.2/I48.91) who underwent percuta-
neous LAAC (02L73DK). Eligible
patients were divided into 3 groups
based on cancer status: those with no
cancer, those with active cancer (C00.
x-C97.x), and those with prior history
of cancer (Z85.xx). The outcomes of
interest were in-hospital adverse events
and 30-day/180-day readmission out-
comes. The composite outcome was
defined as in-hospital death, ischemic
stroke/transient ischemic attack (TIA),
systemic embolism, bleeding requiring
blood transfusion, pericardial effusion/
cardiac tamponade treated with pericar-
diocentesis or surgically, and removal of
embolized device. We presented data on
the national estimates based on the dis-
charge weights provided by the NRD.
We also examined the association
between cancer status and outcomes in
multivariable logistic regression models
adjusted for patient characteristics in
Table 1 except for organ/diagnosis and
progression of cancer.

Of 15,399 eligible patients, 12,712
(82.6%) had no cancer history, 364
(2.4%) had active cancer, and 2,323
(15.1%) had a prior history of cancer.
Active-cancer patients, compared with
those with no or prior history of cancer,
were more often male, had a higher
prevalence of mitral regurgitation, pul-
monary hypertension, carotid artery
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