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CLINICAL RESEARCH
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coronary interventions of patients having received initial
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Abstract
Aims: Fondaparinux is an indirect, Factor Xa inhibitor that requires co-administration of another anticoagu-
lant with anti-Factor Ila activity for percutaneous coronary intervention (PCI) per guideline recommenda-

tions. In this setting, the use of bivalirudin, a direct Factor Ila inhibitor, is not well established.

Methods and results: Using the Premier hospital database, we identified 971 patients who underwent elective
or urgent PCI after receiving fondaparinux as the initial anticoagulant. They were treated with either bivaliru-
din + glycoprotein IIb/Illa inhibitor (GPI) (Group A=618) or unfractionated heparin (UFH) + GPI (Group
B=353) during PCI. A 2:1 propensity score matching (PSM) process was performed to control for patient and
hospital level characteristics. The primary endpoints were to determine in-hospital death, bleeding and post-
PCI length of stay (LOS) between treatment groups. After PSM, 512 matched patients were analysed (Group
A=348 and Group B=174). In-hospital death was 1.4% in Group A vs. 2.9% in Group B (p=0.26). Clinically
apparent bleeding occurred in 4.0% of Group A vs. 9.2% of Group B patients (p<0.02). Clinically apparent
bleeding requiring transfusion was lower in Group A patients (0.6% vs. 2.9%; p=0.04). Post-PCI LOS was
1.943.8 days for Group A and 2.4+5.8 days for Group B (p=0.36). GPI use during PCI occurred in 9.2% of
Group A vs. 44.8% of Group B patients (p<0.0001).

Conclusions: After initial administration of fondaparinux, a bivalirudin-based strategy for PCI is associated
with significantly reduced bleeding, with similar mortality and post-PCI LOS when compared with an UFH-
based strategy.

*Corresponding author: Recherche Clinique, Bureau 364, Centre Hospitalier Universitaire de Caen, Avenue Cote de Nacre,
FR-14033 Caen, France. E-mail: hamon-m@chu-caen.fr

© Europa Edition 2012. All rights reserved.



Introduction

Fondaparinux is an indirect, Factor Xa inhibitor that requires addi-
tional anticoagulation with anti-Factor Ila activity, such as unfrac-
tionated heparin (UFH) + a glycoprotein IIb/I1la inhibitor (GPI), as
advocated by professional society guidelines for percutaneous cor-
onary intervention (PCI)'?. Indeed, a fondaparinux alone strategy
for PCI has been associated with an increased risk of catheter
thrombosis, and a bolus of an agent with anti-Ila activity is manda-
tory for PCI with provisional GPI in high ischaemic risk patients®.
Switching between anticoagulant strategies (unfractionated or low
molecular weight) with the risk of over-anticoagulation during
overlapping treatment has been discouraged in the current guideline
recommendations (class III) based on the increased rates of bleed-
ing complications, as observed in the SYNERGY trial*>. On the
other hand, bivalirudin, a direct, specific Factor Ila inhibitor with-
out anti-Xa activity, has been consistently associated (with provi-
sional use of GPI) with significantly reduced bleeding and similar
ischaemic protection compared with UFH and GPI in high-risk
patients undergoing PCI®’. More recently, in non-ST-elevation
myocardial infarction (non-STEMI) patients, abciximab and UFH,
as compared to bivalirudin alone (without provisional use of GPI),
failed to reduce the rate of net adverse cardiovascular events and
increased the risk of bleeding within 30 days®. Additionally, in
patients undergoing primary PCI for ST-segment elevation myocar-
dial infarction (STEMI), the use of bivalirudin is associated with
significant reductions in short and long-term mortality®'®. Bivaliru-
din has a short half-life, provides consistent intense Factor Ila inhi-
bition, and carries a markedly reduced risk for bleeding. These
advantages have prompted some to call for its routine use in patients
pre-treated with fondaparinux'!, but this strategy has not been sys-
tematically evaluated in randomised or observational studies.
Accordingly, the aim of this analysis was to compare the in-hospital
mortality, bleeding outcomes and post-PCI LOS in PCl-patients
receiving bivalirudin=GPI versus UFH£GPI, after initial treatment
with fondaparinux.

Methods

PATIENTS AND COHORT DEFINITION

We used the database maintained by Premier as described previ-
ously'?. Premier maintains one of the largest US hospital clinical
and economic databases. The data contained in the database at the
time of this study were received from over 600 hospitals in the Pre-
mier healthcare alliance, representing all geographical areas of the
USA, a broad range of size of hospitals according to total beds,
teaching and non-teaching institutions, and urban and rural facili-
ties. Nearly five million in-patient discharges and 30 million hospi-
tal out-patient visits are recorded annually in the Premier database.
The database contains standard data elements available in most
hospital discharge files, such as demographic data, diagnoses and
procedures performed. In addition, the Premier database also con-
tains patient-level, day-of-service billed items including proce-
dures, medications, laboratory, and diagnostic and therapeutic
services delivered during the hospitalisation. Premier receives
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hospital data on a quarterly or monthly basis, and hospitalisations
are organised by month and year of admission. The data undergo
quality checks and cost information is reconciled with the hospitals’
financial statements. Hospitals use these data to benchmark their
clinical and financial performance against their peers.

Data from in-patient hospitalisations between January 2006 and
June 2010 identified 530,842 PCI patients with known anticoagu-
lant (bivalirudin, UFH, LMWH) use on the day of PCI suitable for
screening. Inclusion criteria included: patients aged 18 years or
older of known gender with a diagnosis of stable angina (SA),
unstable angina (UA), acute myocardial infarction (AMI) or
unknown diagnosis (462,840). Patients must have received fonda-
parinux on the day of or any day before their PCI (1,006), under-
gone an initial PCI but not undergone CABG during the same
hospitalisation (971).

The final study population was analysed based on the anticoagu-
lant regimen received on the day of PCI: (Group A) those receiving
BIV+GPI (618 patients); (Group B) those receiving HEP+GPI
(353 patients).

PRIMARY ENDPOINTS AND DEFINITIONS

The primary endpoints examined were in-hospital mortality, bleed-
ing and post-PCI LOS. Follow-up for outcomes started on the index
PCI day and until the end of the index hospitalisation. In-hospital
mortality was defined as death occurring in hospital, determined
from the recorded discharge status. Because we did not have the
data elements to use an established definition of bleeding, we fur-
ther separated bleeding events into “clinically apparent bleeding”
and “clinically apparent bleeding requiring transfusion”. These
bleeding events were prospectively defined as an ICD-9 diagnosis
code for bleeding with or without transfusions. Transfusion events
were identified using administrative billing data for whole blood or
packed red blood cells. Post-PCI LOS was defined as the date of
discharge subtracted from the date of the index PCI.

STATISTICAL ANALYSIS

Discrete data were reported as frequencies and percentages, con-
tinuous data as mean and standard deviation. Because the choice of
anticoagulant was not randomised and we observed imbalances in
the baseline characteristics of the bivalirudin and unfractionated
heparin (UFH) patients, a propensity score matching strategy was
utilised to reduce the influence of observed imbalances. PSM was
accomplished by first developing a list of patient and hospital vari-
ables thought to influence both treatment choice and patient out-
come. A logistic regression model was used to estimate the log-odds
(logit) of receiving UFH for each patient while controlling for the
patient and hospital-level characteristics described above. We next
used a Greedy matching algorithm without replacement to match
one UFH patient to two bivalirudin patients to increase statistical
efficiency. We accepted as matches only those bivalirudin patients
who were within 0.6 of a standard deviation of the UFH patient’s
estimated log-odds of receiving UFH. The 0.6 value was selected as
it has been shown to eliminate approximately 90% of the bias in
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observed confounders. Statistical differences between the treatment
groups before and after propensity score matching were determined
using the Chi-square test for discrete data and Wilcoxon-Mann-
Whitney test for continuous data.

Results

From the Premier database we identified 971 patients who under-
went elective or urgent PCI in 80 US hospitals who were treated
with fondaparinux before or on the day of PCI and administered
either bivalirudintGPI (Group A=618) or UFH+GPI (Group
B=353) on the day of PCI.

Baseline clinical characteristics of the study population before
and after propensity score matching are shown in Tahle 1. The
mean age of the overall population was 65+12 years with a majority
of male patients. One third of the PCIs were performed in ACS
patients including 7.3% STEMI patients and 26.9% of non-ST-seg-
ment myocardial infarction (NSTEMI) patients. Medications given
to the patients before, during and after PCI are shown in Tahle 2. As
expected, the use of GPI was lower in the bivalirudin treatment
group (Group A) compared to the UFH-based strategy (Group B)
(49.3% versus 9.2%, respectively; p <0.0001). The procedural
characteristics of PCI are summarised in Table 3. Drug-eluting
stents were used in 74.4% of cases.

Primary outcomes are shown in Tahle 4. Before PSM, all out-
comes were lower in Group A vs. Group B, with significant differ-
ences seen in clinically apparent bleeding and post-PCI LOS.
In-hospital death was 1.5% in Group A vs. 2.8% in Group B
(p=0.14). Clinically apparent bleeding occurred in 4.5% of Group A
vs. 8.8% of Group B patients (p<0.01). Clinically apparent bleeding
requiring transfusion was 1.1% in Group A and 2.5% in Group B
(p=0.10) (Figure 1A). Post-PCI LOS was 1.7+4.0 days for Group A
and 2.4+5.1days for Group B (p<0.001).

After PSM, 512 matched patients were analysed (Group A=348 and
Group B=174). Again, all values were lower for Group A vs. Group B,
with statistical differences now evident in clinically apparent bleeding
with or without transfusion. In-hospital death was 1.4% in Group A vs.
2.9% in Group B (p=0.26). Clinically apparent bleeding occurred in
4.0% of Group A vs. 9.2% of Group B patients (p<0.02). Clinically
apparent bleeding requiring transfusion was lower in Group A patients
(0.6% vs. 2.9%; p=0.04) (Figure 1B). Post-PCI LOS was 1.9+3.8 days
for Group A and 2.4+5.8 days for Group B (p=0.36).

Discussion

After initial administration of fondaparinux, a bivalirudin-based
strategy for PCI compares favourably to the conventional use of
UFH=GPI. In our non-randomised analysis of PCI patients, after

Table 1. Baseline characteristics (overall population and propensity score matched population).

Overall population

value Biv+GPI UHF+GPI
F (n=348) | (n=174)

Category

Biv+GPl | UHF+GPI Total
(n=618) | (n=353) | (n=971)

Demographics

Propensity score matched population

Age (yrs) MEAN+SD | 66.0£123 | 63.7+12.1 | 65.2«12.2 0.0033 NP 18.90% | 66.3x12.0 65.4+11.5 | 0.3795 NP 7.10%
Gender -- Male n (%) 374(60.5) | 242(68.6) | 616(63.4) 0.0124CH | -17.00% | 214 (61.5) 107 (61.5) 1.0000 CH 0.00%
Race -- White n (%) 417(67.5) | 253 (71.7) | 670(69.0) | <0.0001CH -9.10% | 249(71.6) 134 (77.0) 0.5954 CH -13.00%

Admission type

Primary diagnosis

Elective n (%) 95 (15.4) 55(15.6) | 150 (15.4) 0.0099 CH —0.60% 62 (17.8) 27 (15.5) 0.7983 CH 6.20%
Emergency n (%) 389(62.9) | 249(70.5) | 638(65.7) -16.00% | 233(67.0) 119 (68.4) -3.10%
Urgent n (%) 134 (21.7) 49 (13.9) | 183(18.8) 20.50% 53(15.2) 28 (16.1) —2.40%

STEMI n (%) 31(5.0) 40 (11.3) 71(7.3) <0.0001 CH | -23.00% 16 (4.6) 9(5.2) 0.9956 CH -2.70%
NSTEMI n (%) 141 (22.8) 120 (34.0) 261 (26.9) —25.00% 84 (24.1) 42 (24.1) 0.00%
Other CIHD n (%) 298 (48.2) 117 (33.1) 415 (42.7) 31.10% | 157 (45.1) 80 (46.0) -1.70%
Anaemia n (%) 120 (19.4) 61(17.3) 181 (18.6) 0.4108 CH 5.50% 63 (18.1) 37(21.3) 0.3870 CH -8.00%
Diabetes n (%) 254 (41.1) 126 (35.7) 380 (39.1) 0.0968 CH 11.10% | 142 (40.8) 73 (42.0) 0.8014 CH -2.30%
Renal insufficiency n (%) 111 (18.0) 58 (16.4) 169 (17.4) 0.5451 CH 4.10% 65 (18.7) 36(20.7) 0.5834 CH -5.10%
Hyperlipidaemia n (%) 385 (62.3) 221 (62.6) 606 (62.4) 0.9239 CH -0.60% | 223(64.1) 106 (60.9) 0.4807 CH 6.50%
Hypertension n (%) 489 (79.1) 274 (77.6) 763 (78.6) 0.5822 CH 3.70% | 276(79.3) 135(77.6) 0.6500 CH 4.20%
Obesity n (%) 102 (16.5) 58 (16.4) 160 (16.5) 0.9761 CH 0.20% 57 (16.4) 23(13.2) 0.3446 CH 8.90%
Former smoker n (%) 93 (15.0) 54 (15.3) 147 (15.1) 0.9171 CH -0.70% 55 (15.8) 22 (12.6) 0.3370 CH 9.10%
Gl ulcer n (%) 7(1.1) 5(1.4) 12 (1.2) 0.7003 CH -2.50% 6(1.7) 3(L.7) 1.0000 CH 0.00%

CH: ¢’ test; NP: non-parametric Wilcoxon-Mann-Whitney test
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Table 2. Medications pre-PCl, during PCI and after PCI (overall population and propensity score matched population).

Overall population
Category
Pre-PCI meds

Propensity score matched population

Biv+GPI UHF+GPI Total Biv+GPI UHF+GPI Stand. diff
(n=618) | (n=353) | (n=971) (n=348) | (n=174) -~

Aspirin n(%) | 410(66.3) | 202(57.2) | 612 (63.0) 0.0046 CH 18.90% | 227(65.2) 114 (65.5) 0.9482 CH —0.60%
Clopidogrel n(%) | 200(32.4) 99(28.0) | 299(30.8) 0.1610 CH 9.40% | 100(28.7) 53 (30.5) 0.6833 CH -3.80%
Statin n(%) | 325(52.6) | 150(42.5) | 475 (48.9) 0.0025 CH 20.30% | 163 (46.8) 80 (46.0) 0.8523 CH 1.70%
Bivalirudin n (%) 3(0.5) 8(2.3) 11(1.1) 0.0117CH | -15.00% 2(0.6) 1(0.6) 1.0000 CH 0.00%
GP lIb/llla inhibitors n (%) 22 (3.6) 42 (11.9) 64 (6.6) <0.0001CH | -32.00% 8(23) 5(2.9) 0.6912 CH -3.60%
UF Heparin n(%) | 107(17.3) 71(20.1) | 178(183) 0.2782 CH —1.20% 57 (16.4) 35(20.1) 0.2910 CH -9.70%
LMWH n (%) 89 (14.4) 39(11.0) | 128(13.2) 0.1374 CH 10.10% 55(15.8) 23(13.2) 0.4346 CH 7.30%

During-PCl meds

GPI used on PCI day n (%) 57(9.2) 174 (49.3) 231(23.8) <0.0001 CH —-98.00% 32(9.2) 78 (44.8) <0.0001 CH | -88.00%
Aspirin n(%) | 511(82.7) 277 (78.5) 788 (81.2) 0.1061 CH 10.70% 278 (79.9) 137 (78.7) 0.7591 CH 2.80%
Clopidogrel n(%) | 569(92.1) 319(90.4) | 888(91.5) 0.3613 CH 6.00% 320 (92.0) 162 (93.1) 0.6416 CH —4.40%
Post-PCl meds

ACEI n(%) | 315(51.0) 195(55.2) | 510(52.5) 0.2000 CH -8.60% 172 (49.4) 94 (54.0) 0.3219 CH -9.20%
ARB n (%) 91 (14.7) 40 (11.3) | 131(13.5) 0.1365 CH 10.10% 51(14.7) 15(8.6) 0.0505 CH 18.90%
Aspirin n(%) | 560 (90.6) 305 (86.4) | 865(89.1) 0.0429 CH 13.20% 312 (89.7) 153 (87.9) 0.5516 CH 5.50%
Clopidogrel n(%) | 559(90.5) 303(85.8) | 862 (88.8) 0.0284 CH 14.30% 317 (91.1) 157 (90.2) 0.7480 CH 3.00%
Statin n(%) | 280(45.3) 171 (48.4) | 451 (46.4) 0.3462 CH —6.30% 159 (45.7) 79 (45.4) 0.9505 CH 0.60%

CH: 5 test; NP: non-parametric Wilcoxon-Mann-Whitney test

adjusting for baseline imbalances, neither in-hospital mortality nor
post-PCI length of stay was different between the groups (but
trended lower with bivalirudin therapy), while statistically signifi-
cant reductions in clinically apparent bleeding and clinically appar-
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Figure 1. In-hospital events (clinically apparent bleeding, clinically
apparent bleeding requiring transfusion and in-hospital mortality) in
PCl-patients comparing bivalirudin+GPI versus UFHEGPI afier
prior administration of fondaparinux. Results in the whole
population (4) and in the propensity matched population (B).

ent bleeding requiring transfusion were observed for patients
treated with bivalirudin+GPI compared with UFH+GPI.

Treatment pathways for NSTEMI or STEMI patients frequently
include some pharmacologic therapy at first medical contact,
including anticoagulant and/or antiplatelet drugs. Therefore,
interventionalists routinely encounter patients who have received
one or more of these drugs and must make the decision whether to
continue, stop or switch to other agents for angiography and PCI.
In the recently published ESC guidelines on myocardial revascu-
larisation, the golden rule to continue the initial therapy and avoid
switching heparin therapy has been underlined with the exception
of fondaparinux'. In the OASIS-5 trial, fondaparinux was com-
pared to enoxaparin in ACS patients treated with an initial con-
servative strategy: fondaparinux use resulted in a similar rate of
composite ischaemic events while halving severe bleeding com-
plications®. However, higher rates of catheter thrombosis were
observed with fondaparinux alone in the early stages of the trial
and the protocol was amended to mandate a bolus of UFH for
patients who underwent angiography and PCI. In the FUTURA/
OASIS-8 trial, comparing the safety of two UFH regimens (low
and standard doses) during PCI of high risk NSTE-ACS initially
treated with fondaparinux, similar peri-PCI bleeding and vascular
access-site complications were found in both groups'. Rates of
catheter thrombosis were very low with a trend for reduction in
the standard dose (0.5% in the low-dose group versus 0.1% in the
standard-dose group, p=0.15)"*. An important consideration is that
catheter thrombosis is probably under-reported in clinical trials
except in the series of trials with fondaparinux. However, the
degree to which thrombus formation on guiding catheters, guide-
wires, balloon catheters and stents may contribute to periprocedural
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Table 3. Procedural characteristics of PCI (overall population and propensity score matched population).

Overall population

Category

Procedure characteristics

Propensity score matched population

Biv=GPl | UHF+GPI Total Biv+GPI UHF+GPI value
(n=618) | (n=353) | (n=971) n=348) | (n=174) @ P

Treatment of multiple vessels n(%) | 133(21.5 | 65(18.4) | 198(20.4) | 0.2477CH 7.80% 72(20.7) 31(17.8) | 0.4368 CH 7.30%
Insertion of more than one stent n(%) | 222(35.9) | 132(37.4) | 354(36.5 | 0.6468CH | -3.10% | 126(36.2) 58(33.3) | 0.5171CH 6.00%
Bare metal stent n(%) | 113(18.3) | 86(24.4) | 199(20.5 | 0.0240CH | -15.00% 71(20.4) 36(20.7) | 0.9389 CH -0.70%
Drug-eluting stent n(%) | 475(76.9) | 247(70.0) | 722(74.4) | 0.0180CH | 15.60% | 267 (76.7) 130(74.7) | 0.6117CH 4.70%
PTCA usage n(%) | 613(99.2) | 352(99.7) | 965(99.4) | 0.3146CH | -7.10% | 345(99.1) 174 (100.0) | 0.2193CH | -13.00%
Subsequent PCls after first PCI n(%) | 40(6.5) 25(7.1) 65(6.7) | 0.7146CH | -2.40% 23 (6.6) 10 (5.7) 0.7028 CH 3.60%
Biv: bivalirudin; GPI: glycoprotein; UHF: unfractionated heparin; CH: ? test

Table 4. Outcomes (overall population and propensity score matched population).

All population

Biv+GPI | UHF+GPI
(n=618) | (n=353)

28(45) | 31(88)

Category

Clinical apparent bleeding n (%

Propensity score matched population

Biv+GPl | UHF+GPI
(n=348) | (n=174)

59(6.1) |0.0076 CH| —17.00% | 14 (4.0) 16(9.2)

0.0167 CH | —21.00%

0.0442 EX | -18.00%

Any transfusion n (%

16 (1.6) |0.0953CH| —11.00% | 2 (0.6) 5(2.9)
(

9(4.0) |0.1013CH| —-11.00% | 11(3.2) 11(6.3) | 0.0902CH | —15.00%

)
Clinical apparent bleeding requiring transfusion | n (%) 7(1.1) (2.5)
) 20 (3.2) 19 (5.4)
In-hospital death n (%) 9(1.5) (2.8)

19(2.0) | 0.1363CH| -9.50% | 5(1.4) 5(29) | 0.2589CH | -9.90%

Length of hospital stay MEAN+SD| 5.6+6.3 5.6+6.4

5.6+6.4 | 0.8986 NP |  0.00% | 6.0+6.5 6.0+7.2 | 0.7067 NP 0.00%

Pre-PCl procedural length of stay MEAN+SD| 3.9+3.8 3.2+3.1

3.6+3.6 | 0.0009NP| 20.20% | 4.2+43 3.5+3.3 | 0.1407NP | 18.30%

Post-PCI procedural length of stay MEAN+SD| 1.7+4.0 24+5.1

2.0+4.5 | 0.0004NP| —15.00% | 1.9+3.8 24+58 | 0.3631 NP | —10.00%

Biv: bivalirudin; GPI: glycoprotein; UHF: unfractionated heparin; CH: 5 test; NP: non-parametric Wilcoxon-Mann-Whitney test; EX: Fisher's exact test

ischaemic events including myocardial infarction, silent stroke
and the no-reflow phenomenon is largely unknown'. In vitro
experiments investigating contact-induced thrombosis have
shown that treatment with fondaparinux alone failed to prevent
catheter thrombosis during continuous perfusion of blood within
in vitro circuit while patency of the circuit was effectively main-
tained with simultaneous addition of UFH". Bivalirudin, a direct
thrombin inhibitor, alone or with provisional use of GPI, was
compared with UFH+GPI in intermediate and high risk NSTE-
ACS and in STEMI patients®®. Bivalirudin therapy consistently
reduced bleeding while conferring similar ischaemic protection
compared with UFH+GPI. It is important to remember that a mul-
titude of trials have demonstrated the need for GPI use in patients
with high risk ACS (NSTEMI, STEMI) treated with an indirect
thrombin inhibitor such as UFH or LMWH in order to achieve
adequate ischaemic protection'®!’. In that regard, the higher per-
centage of GPI use among the UFH-treated patients in our study,
that included a significant portion of ACS patients, is to be
expected. Importantly, in STEMI patients, the favourable net clin-
ical outcome of bivalirudin therapy translated into significant
reductions in both cardiac and overall mortality that remained
robust up to three years of follow-up's.

The ability to switch safely to bivalirudin at the time of PCI in
patients previously treated with UFH or LMWH has been previously

reported in both stable and NSTE-ACS and STEMI patients'®-2!.
Specifically, in the HORIZONS-AMI trial, the use of UFH prior
to randomisation was a pre-specified analysis and this practice
was observed in two-thirds of the overall study population.
Importantly, within this pre-specified subgroup, switching to
bivalirudin resulted in significant reduction in bleeding and
improved early and late cardiac survival compared to UFH+GPI?'.
The benefit of bivalirudin was consistent regardless of the ACT at
the onset of PCI (either therapeutic [>250 seconds] or sub-thera-
peutic [<200 seconds]) suggesting that the time interval between
the administration of the UFH bolus and the initiation of bivaliru-
din is not clinically relevant. In all-comer PCI-patients treated
with fondaparinux the use of bivalirudin in the present analysis
also seems to provide effective and safe outcomes comparing
favourably to the conventional use of UFH-based PCI anticoagu-
lation strategy.

The lower rate of GPI use in the bivalirudin group may in part
explain the reduction in bleeding and transfusion requirements
compared to the UFH group. Given the rate of ACS patients in the
present cohort, the use of GPI in the UFH group (49%) was
expected, and the addition of GPI in the bivalirudin group (9%) was
slightly higher than rates observed in randomised studies®’. The
bleeding risk assessment and how this potential factor has influ-
enced the anticoagulant option chosen by the physicians for PCI in



this patient cohort is unknown because planned vs. bail-out use of
GPI is not recorded in the database.

Several important limitations of the present analysis warrant dis-
cussion. This study is an observational retrospective analysis from
the Premier database. Differences were present between the two
groups at baseline that may have impacted on the results, and poten-
tial unmeasured confounders may be present which cannot be
adjusted by propensity analysis. Thus, our results should be consid-
ered hypothesis-generating. Prospective, randomised trials are
needed to evaluate further the impact on patients’ outcomes of biva-
lirudin as the default antithrombin strategy in high ischaemic risk
PCl-patients pretreated with fondaparinux.

In conclusion, in our prospective, contemporary, hospital-data-
base-derived PCI patient population, and after adjusting for observed
baseline imbalances, we observed significant reductions in clinically
apparent bleeding and clinically apparent bleeding requiring transfu-
sion for patients treated with bivalirudintGPI compared with
UFH+GPI. Although mortality rates and LOS also were numerically
lower in bivalirudin-treated patients, these outcomes did not achieve
statistical significance. After initial administration of fondaparinux, a
bivalirudin-based strategy for PCI seems to be a valuable alternative

to an UFH-based anticoagulation strategy.
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