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Background: Bleeding and vascular access site complications are an important cause of morbidity after
percutaneous femoral procedures. Together with collagen-based and suture-based vascular closure devices,
new hemostatic dressings have been developed to control heavy bleeding.
Aim of study: To evaluate safety and efficacy results of the first clinical QuikClot Interventional Hemostatic
Bandage use for femoral artery closure after diagnostic or interventional procedures.
Methods: The first European safety studywas performed at the Centro CardiologicoMonzino inMilan, Italy, on
January 2010. Forty consecutive patients (75% male, mean age 68±11 years) undergoing diagnostic
angiography (62%) or PCI (38%) by femoral approach with a 6- (90%) or 7-Fr (10%) size introducer, received
arterial sheath removal with the QuikClot Interventional gauze use. The mean ACT value at hemostasis time
was 138±24 s (range 95–186 s). Hemostasis was achieved in a mean time of 4.9±0.5 min. Only one

hemostasis failure occurred requiring prolonged mechanical compression. Neither major bleeding, re-
bleeding nor hematoma occurred after early (4 h after procedure) ambulation.
Conclusions: QuikClot Interventional Bandage obtained prompt hemostasis and allowed for an early
ambulation without clinical complications.

© 2010 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Vascular closure starts with a correct arterial access. Access site
complications are the single greatest cause of morbidity after
percutaneous femoral procedures. Bleeding complications, most
notably pseudoaneurysm and hematoma, occur in 5% to 10% of
patients and lead to surgical repair in 1.5% of them, approximately [1].
Major predictors for vascular closure device (VCD) failures and
bleeding complications at the access site include age, gender, diabetes,
renal failure, obesity and sheath insertion in a non-target puncture
zone (femoral bifurcation, superficial femoral artery, collaterals –i.e.
inferior epigastric artery–, severe vascular calcifications or peripheral
artery disease) [2,3]. According to the American College of Cardiology
2009 NCDR registry [4], VCD is still only used in a minority of patients
(34.6% in diagnostic procedures, 37.6% in PCIs), in the U.S. No large
randomized trials are yet available on VCDs compared to manual
compression [5]; however, there is growing interest to reduce
hospital stay after diagnostic and interventional procedures and to
find alternative closure devices to avoid collagen-based or suture-
based hemostasis in specific vascular and patient settings, without
increasing procedural complications.
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In recent years, new hemostatic dressings have been developed to
control heavy bleeding [6,7]. Previous in-vivo animal hemorrhage
models found the kaolin-based gauze to be the most effective product
among four new dressings tested. This device allowed the least
amount of hemorrhage and the highest survival rate in tested animals
[8]. Here we report safe and effective femoral puncture site closure
with QuikClot Interventional Hemostatic Bandage use in the cath lab.

2. Device description

QuikClot Interventional Hemostatic Bandage (Z-Medica, Wall-
ingford, CT) is a non-woven coated gauze (Fig. 1). Each dressing is a
multiple-ply 1.5 in.×1.5 in.×0.5 in. rayon/polyester construction
coated with kaolin. Kaolin is an aluminum silicate, a very potent
coagulation initiator that acts as a surface activator. Its inert
characteristics allow for no skin allergies at the site of application.
The gauze is stable after opening the external aluminum envelop. It is
absorbent and has good clotting ability. This advanced clotting gauze
is a Food and Drug Administration (FDA) and CE cleared device.

3. Technical specifications

The method for QuikClot use is as follows: 1) apply a firm manual
compression on the femoral artery with the QuikClot Intervention
Bandage above the entry site while removing the arterial sheath; 2)
maintain a firm compression for 5 min; 3) leave the QuikClot over the
ostatic bandage use after coronary diagnostic and interventional
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Fig. 1. QuikClot Interventional Bandage.

Table 1
QuikClot Interventional gauze hemostasis effectiveness.

QuikClot gauze %

Mean cumulative hemostasis time 4.9±1.05 min
Diagnostic procedures 4.2±0.9 min
Interventional procedures 5.3±0.95 min
Cumulative frequencies 4 min 11

5 min 85
6 min 93
8 min 98

Ambulation time 4 h 100
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access site and cover it with a non-compressive dressing; 4) check the
groin at 15 min, 1, 4 and 12 h; and 5) allow the patient to ambulate
four hours after hemostasis achievement.

4. Safety and effectiveness report

The first European safety study was performed at the Centro
Cardiologico Monzino in Milan, Italy, after the Ethics Committee
approval, on January 2010. Forty consecutive patients (75% male,
mean age 68±11 years) undergoing invasive diagnostic angiography
(62%) or PCI (38%) by femoral approach with a 6- (90%) or 7-Fr (10%)
size introducer, received arterial sheath removal at a mean time of
2.43±4.0 h after procedure with the QuikClot Interventional gauze
use, once ACT value was ≤180 s. The mean ACT value at hemostasis
time was 138±24 s (range 95–186 s). Patients were on aspirin (60%),
aspirin+clopidogrel (27.5%), LMWH (2.5%) or aspirin+warfarin
(5%). Effectiveness results are shown in Table 1.

Hemostasis failure occurred in 1 PCI case, thus hemostasis was
achieved after prolonged mechanical compression with the occur-
rence of a minor (b5 cm) hematoma. Neither major bleeding, re-
bleeding nor hematoma occurred after ambulation.

5. Discussion

Vascular closure device use for PCI may be associated with fewer
vascular complications [9]. It is however known that anatomical
issues (collaterals, severe vessel calcifications, peripheral artery
disease, puncture at the bifurcation site, and previous multiple
Please cite this article as: Trabattoni D, et al, A new kaolin-based hem
procedures, Int J Cardiol (2010), doi:10.1016/j.ijcard.2010.10.030
femoral artery stitches) may contraindicate VCD use. This preliminary
clinical evaluation in the interventional cardiology field shows
QuikClot Interventional Hemostatic Bandage is an easy to use and
effective device that assists in achieving a short-term passive
hemostasis. This availability of an alternative technique to standard
manual or mechanical compression, with an advanced clotting time,
allows for a shorter and painless hemostasis procedure as well as for
an early ambulation time.

6. Conclusions

QuikClot Interventional Hemostatic Bandage obtains prompt
hemostasis and allows an early, safe ambulation following coronary
diagnostic and interventional procedures by femoral approach.
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