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Vascular Closure Devices after Femoral
Arteriotomy: Insight in High-Risk Patients

Ravi Thakker

of the most commonly used access sites for cardiac

catheterization.! Although transradial arterial access
use is increasing and becoming the predominant access
site, femoral arterial access is still needed for large-bore
access procedures.? Complications associated with
femoral arteriotomy include groin hematomas, pseudo-
aneurysms, arteriovenous fistulas, cholesterol plaque
embolization, and infection.® Femoral artery access is
also associated with an increased risk of bleeding com-
pared with radial artery access.* Proposed ways to over-
come these access site complications have included the
use of ultrasound access, which allows for visualization
of landmarks in addition to fluoroscopy,® as well as, mi-
cropuncture technique.® Although manual compression
is appreciated as the main stay of hemostasis after fem-
oral arteriotomy, vascular closure devices (VCD) have
been noted to be a tool in the interventionalist armament.
VCDs have been shown to decrease bed rest time and
decrease time to hemostasis.”

Femoral arteriotomy has been appreciated to be one

See Article by Povsic et al.

It is in this context that the study by Marquis-
Gravel et al® in this issue of the Journal of the
American Heart Association (JAHA) should be
viewed. The authors are to be commended on
their post hoc study of 1580 patients from the
REGULATE-PCI (A Study to Determine the Efficacy
and Safety of REG1 Compared to Bivalirudin in
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Patients Undergoing PCI [Percutaneous Coronary
Intervention]) trial,® which occurred across 225 sites
in North America and Europe from 2013 to 2014.
In the original trial, Lincoff et al® compared REG1
versus bivalirudin in patients undergoing PCI. The
primary efficacy end point was the composite of
all-cause death, myocardial infarction, stroke, and
unplanned target lesion revascularization by day 3.
The safety end point was bleeding. The study was
stopped prematurely because of medication allergy.
In this analysis® the authors evaluated the efficacy
of VCDs in reducing bleeding after transfemoral PCI.
The patient population compared were those un-
dergoing VCD versus manual compression. Patients
presenting with ST-segment-elevation myocardial
infarction within 48 hours, clinical instability, inability
to tolerate anticoagulation, recent use of bivalirudin,
fibrinolysis, or glycoprotein lib/llla inhibitors were
excluded. The primary efficacy end point was type
2, 3, or 5 Bleeding Academic Research Consortium
(BARC) access site bleeding on day 3. There are
several baseline characteristics to appreciate from
this study, although they may not all be statistically
significant:

1. Women accounted for approximately 30% of the
patient population in the VCD group and 25%
in the manual compression group (P=0.05).

2. A creatine clearance of <60mL/min was present
in 14.2% of the VCD group and 13.4% of the man-
ual compression group (P=0.63).
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3. Clopidogrel was used in 57.8% of the VCD group
and 51.6% of the manual compression group
(P=0.02). Ticagrelor was used in 7.7% of the VCD
group and 8.5% of the manual compression
group (P=0.55). Prasugrel was used in 9.9% of
the VCD group and 9.5% of the manual compres-
sion group (P=0.84).

4. Peripheral artery disease was present in 21.7% of
the VCD group and 11.3% of the manual com-
pression group (P=<0.01).

The authors reported the following findings:

1. Bleeding Academic Research Consortium 2, 3,
or 5 bleeding through day 3 was present in
6.4% of the VCD group and 6.6% of the manual
compression group. This was not statistically
significant (P=0.89). At day 3 through day 30
there was no Bleeding Academic Research
Consortium 3 or 5 bleeding. Ultimately, mul-
tivariate analysis showed no difference in the
primary end point of bleeding (P=0.79).

2. Median time to hemostasis (P<0.01) and ambula-
tion (P<0.01) were shorter in the VCD group com-
pared with the manual compression group.

3. Secondary bleeding end points were not signifi-
cantly different between either group (P>0.05).

4. Interestingly, the authors found lower bleeding
rates in patients with high-risk features such as
female sex (P=0.005), chronic kidney disease
(P=0.0004), and on ticagrelor or prasugrel who
underwent VCD (P=0.038).

The overall design of this study is well done. We
know from prior trials such as the ISAR-CLOSURE
(Instrumental Sealing of Arterial Puncture Site Closure
Device Versus Manual Compression Trial)'® and
CLOSE-UP (Comparison of the FemoSeal Arterial
Closure Device to Manual Compression After Coronary
Angiography)' studies, as the authors point out, that
VCD is noninferior to manual compression in terms of
access site complications and hematoma formation.
On the contrary, Tavris et al' in their analysis of the
CathPCI Registry found VCDs to lower bleeding risk or
vascular complications compared with manual com-
pression alone. This analysis raises important questions
such as the need for studies in high-risk groups that
include women, patients with renal insufficiency, and
those on P2Y12 inhibition therapy. In the Northern New
England PCI Registry, Ahmed et al'® noted that older
age, poor renal function, cardiogenic shock, and use of
large sheaths were all indicators for increased bleeding
in women undergoing PCI. Aside from the aforemen-
tioned, lower body mass index, anatomy of the vessel
such as smaller vessel size, in vivo platelet function, and
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pharmacodynamics of antiplatelet therapy have also
been identified as female-specific factors relating to in-
crease bleeding risk.” The diathesis for bleeding in pa-
tients with renal insufficiency is multifold and focused on
anemia and nitric oxide production with a concern for
poor platelet adhesion.’® Owing to the variation in bleed-
ing potential among various P2Y12 inhibitors, it is imper-
ative that the right antiplatelet be chosen. Prasugrel has
been associated with increased thrombolysis in myo-
cardial infarction major and minor bleeding compared
with clopidogrel and ticagrelor.'®

This study® demonstrates 2 major important points
that the interventionalist must keep in mind. VCDs may
not reduce major bleeding but play an important role in
time to hemostasis and ambulation, which we feel may
help reduce patient down-time and time to discharge.
Furthermore, in high-risk patients such as women, pa-
tients with history of chronic kidney disease, and those
who are on antiplatelet therapy, VCDs should be con-
sidered as a primary method of hemostasis.
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