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EDITORIAL

Bivalirudin, abciximab and clopidogrel in
modern PCI: interpretation and experience
from Kings College Hospital

Background

latelet inhibition is a prerequisite for successful percuta-
Pneous coronary interventions (PCI). Aspirin was the first

antiplatelet agent with proven benefit in ST-elevation
infarction (STEMI) in the era of thrombolysis, significantly low-
ering death rate and the recurrence of ischaemic events." It
has since been widely accepted as an adjunct treatment in
ischaemic heart disease. The advent of thienopyridines such
as ticlopidine or clopidogrel has further enriched our arma-
mentarium of antiplatelet drugs.

All platelet agonists eventually lead to activation and
enhanced expression of the GP llb/llla receptor on the platelet
surface, leading to the formation of platelet-rich clots.
Therefore, drugs have been developed to directly block th
GP lIb/llla receptor, aiming to achieve an even stronger,in
tion of platelet activity. Eptifibatide, tirofiban and ixim
are the currently available drugs. The strongest

. efficacy in stable and unstable angina and ST—

tion is for abciximab,? which is now mos tIy S
the UK. After intravenous |nJect|on of ako f 0.

-

e
9

it exerts its full antiplatelet action minut ckmg\
about 80% of all GP llb/llla rece nd pr ing bIe{/
ing time up to 30 minutes.
There are some controversi bo t t eful
llb/llla antagonists in times of routl inistra @spmn
and clopidogrel and the Wldespr use of ry stents.
e been con-

Indeed, most studies on GP llb/llla antago
ducted without clopidogrel or tIC|OpId<§e
has led to the suggestion that GP % ntagonists are no
longer required and it does appear that their use is falling in
the UK. In addition, the availability of new direct thrombin
inhibitors has challenged the marketplace for the GP llb/llla
antagonists. We therefore discuss some recent trials on the
evidence of GP llb/lla use in patients with stable coronary
heart disease and patients with ST-segment elevation pre-
treated with aspirin and clopidogrel. In addition, we describe
our early experience with the direct thrombin inhibitor
bivalirudin.

treatment. This

Stable angina

ISAR-REACT has shown that low and intermediate-risk
patients with stable angina undergoing PCl do not profit from
abciximab when pretreated with aspirin and clopidogrel.* As a
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consequence of this study, the same research group examined
diabetic patients, who are known to be at higher risk for
recurrent events. ISAR-SWEET showed that the use of abcix-
imab in diabetic patients undergoing elective PCI had no
impact on death or myocardial infarction when pretreated
with aspirin and clopidogrel,* although the suggestion that
abciximab ma act as an anti-restenotic agent in diabetics was

once again r. se ThIS trial was performed using bare metal

stents entators believe the restenosis argu-

ment Id"hav ellmm by the use of drug-eluting

S d t efQr %/ ould confer no additional
r stab tics undergoing angioplasty).

The res led to a reduction in the use of

Pl /I tag ni pa’uents with stable angina, even in

ients/Orevi hought to be at higher risk for peri-pro-
p%‘al (o) ns.

ngina and STEMI
ilable data on the use of abciximab in patients with

pretreated with dual oral platelet inhibitors are some-
at controversial. The CADILLAC trial compared stenting
and PTCA covered by abciximab or placebo in patients with
acute myocardial infarction. Practically all patients were pre-
treated with aspirin and clopidogrel and were randomised to
abciximab or placebo after the diagnostic angiogram. The
trial did not show any reduction in the composite end point
of death, myocardial infarction and ischaemia-driven target
vessel revascularisation at six months and one year in patients
given abciximab, compared to placebo.® There was no differ-
ence in restenosis rates.

The ADMIRAL trial randomised 300 patients with STEMI
to stenting plus abciximab or stenting alone.® Patients were
not routinely pretreated with thienopyridines but received
abciximab or placebo before sheath insertion. Ticlopidine 250
mg twice daily was only given after stent placement and con-
tinued for one month. The composite end point of death,
urgent target vessel revascularisation and myocardial infarc-
tion was reached in 6% of patients in the abciximab plus
stent group versus 14.6% of patients in the stent only group
at 30 days (p=0.01). The difference was maintained at six
months (7.4% vs.15.9%). Of course, it is not possible to
directly compare these two studies due to possible differences
in baseline risk.
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A substudy of the ADMIRAL trial showed that abciximab
was only associated with an improved outcome when given
early, i.e. in the mobile coronary unit or emergency room.
When administered later, in the coronary care unit or the
catheter laboratory, there was no significant benefit. This may
explain why there was no difference seen in the CADILLAC
trial where patients received their abciximab after the diag-
nostic angiogram, prior to proceeding to stent placement. A
further explanation could be the preprocedural dual
antiplatelet therapy used in CADILLAC, minimising the possi-
ble additional benefit of abciximab.

Until further studies are available, there is still a place for
abciximab in STEMI, even in times of routine aspirin and clop-
idogrel pretreatment, mainly because of concerns about suf-
ficient loading with oral antiplatelet drugs in an emergency
situation such as a STEMI. GP lIb/llla antagonists are often
used in a non-evidence-based way, after the angiogram.
When the use of abciximab is considered, it should be admin-
istered early, preferably in the emergency room.

The position of direct thrombin inhibitors

in patients pretreated with clopidogrel and aspirin has ré

the question of whether additional antiplatelet therapg is net-
essary. Study results cannot always be extrapolat%o lini
cal practice. In some situations, e.g. rotablati ultive
PCl, main stem interventions, and treatme %urcati

an additional more potent antlcoagulant Iat o -o- t
is desirable. This has led to a sea r aIter and
cheaper) drugs for patients who 2 emed@h risk
periprocedural complications. ct th anta t
bivalirudin is a drug with suc@entlal
Bivalirudin directly inhibits the k agu-
able acts than

lation cascade and has more
heparin, which acts via armthrombln . d|sadvan-
rombin-lll-com-

tages of heparin are that the heparin
plex is unable to inactivate fibrin-b%%tyrombin, whereas

bivalirudin inactivates even fibrin-b thrombin. Heparin
can also activate platelets and may also lead to heparin-
induced thrombocytopenia (HIT). Since thrombin is a potent
platelet activator, bivalirudin also has an antiplatelet action
via inhibition of thrombin. There is no antidote for
bivalirudin but due to its short half-life (about 30 minutes),
haemorrhagic complications are rare.

Bivalirudin has been shown to be equivalent to abciximab
in a low- and moderate-risk group of patients undergoing
elective and urgent PCl with regard to ischaemic events in the
REPLACE-2 trial, and was associated with significantly less
bleeding complications.” Thus, bivalirudin could be consid-
ered a potential substitute for heparin and additional intra-
venous antiplatelet agents in high-risk patients undergoing

The current debate about the value of GP lib/llla antagonis§
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Figure 1. Catheter laboratory use of abciximab and bivalirudin at
King’s College Hospital during 2005
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important financial considerations as the

ﬂere a
i Q@din in the UK is generally about a third of that

agcm ab. Arguments with regard to cheaper GP lIb/llla

Cl, in

re inhibitors (the small molecules) are less strong.
bivalirudin experience at King's College Hospital
ased on the results of REPLACE-2, we started to substitute
abciximab with bivalirudin in high-risk patients undergoing
PCl for stable and unstable angina. This led to reduced use of
abciximab during the first three months of 2005. From April
2005, however, the King's primary angioplasty service
expanded rapidly to include patients from two of its local dis-
trict general hospital referral centres who are diverted direct-
ly to the King’s catheter lab. This led to a corresponding rise
in the use of abciximab (figure 1). By giving bivalirudin instead
of abciximab (outside the setting of acute myocardial infarc-
tion), it was possible to save £104,000 during 2005. During
this period, 146 patients (mean age 70 years) were treated
with bivalirudin, with a wide spectrum of clinical presenta-
tions (table 1). All patients received a loading dose of clopid-
ogrel prior to the intervention or had established clopidogrel
therapy. In addition, abciximab bail-out (in line with the
REPLACE-2 study protocol) was given in only four patients
receiving bivalirudin. The outcome was generally good with a
high procedural success rate and no abrupt vessel closures. In
one patient, there was a main stem perforation during rotab-
lation, which required pericardial drainage and implantation
of a covered stent to seal the leak. Bivalirudin was stopped at
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Table 1.  Clinical presentations of patients treated with bivalirudin in

King's College Hospital during 2005

Patient characteristics (n=146)

Age (years) 41-91 (mean 70)

Men/women 105/41
Diabetes 35 (24%)
Indication for bivalirudin use

ACS 78

- PAMI 15

- NSTEMI 63
Stable angina 68
Intervention details

Rotablation 33
Multivessel interventions 72
Main stem interventions 15
Chronic occlusions 22

PCl on vein grafts 7

Key: ACS = acute coronary syndromes; PAMI = primary angioplasty for
myocardial infarction; NSTEMI = non-ST elevation myocardial infarction;
PCl = percutaneous coronary intervention

the moment of perforation and there were no furt
plications. Another patient suffered from duode
with haemorrhagic shock after a rotablation
died two weeks later of multiorgan fa||ure

up of these patients is not yet ava||a

cedural complication rate is prom|5|

m foI

STEMI: abciximab saviour?

Whereas the use of abciximakyis d crea5| dily in‘surr nt
interventional practice, its saviour co con g rise
in primary angioplasty procedures ed i K. Due
to the emergency situation, patle ay sufﬂoently

loaded with oral clopidogrel before ry ngioplasty is
undertaken. Thus a GP lIb/llla anta eqwred for max-
imal platelet inhibition. We still have'Qo prospectlve data on
the use of bivalirudin in this setting but there is an interesting
retrospective study on 91 patients, all pretreated with aspirin
and clopidogrel.® They received bivalirudin during primary
angioplasty for myocardial infarction (PAMI) and the cardiac
outcomes were comparable to the CADILLAC and ADMIRAL
trials, but with considerably less bleeding complications.
Preliminary results of the Bivalirudin In Acute Myocardial
Infarction (BIAMI) study have also been presented recently at
the Transcatheter Cardiovascular Therapeutics (TCT) meet-
ing.® This was a single arm, open label study in patients who
presented with an acute STEMI and underwent primary
angioplasty. Patients received bivalirudin instead of abcix-
imab. Baseline characteristics were similar to the patients in
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the CADILLAC trial. The combined end point at 30 days
(death, reinfarction, disabling stroke and ischaemic target ves-
sel revascularisation) was reached in 3.6% of patients in
BIAMI compared to 4.4% in CADILLAC. Clinically significant
bleeds occurred in 2.5% of patients, and blood product
transfusions were necessary in 2% of patients compared to
5% in CADILLAC. In conclusion, bivalirudin had an accept-
able safety profile and a similar outcome at 30 days compared
to the stent/abciximab arm of the CADILLAC trial. The HORI-
ZONS trial will randomise patients with STEMI undergoing
PAMI to either bivalirudin or unfractioned heparin and abcix-
imab and will hopefully give a definite answer on the position
of bivalirudin in acute myocardial infarction.™

Conclusions

The additio nefit of GP lIb/llla antagonists in stable
patients u ing PCl, pretreated with aspirin and clopido-
grel is% In hi pat|e ivalirudin may be equiva-
r% iXi |th eding complications. The
n rer% hem is necessary at all in
|ents asplrln and thienopyridines.

orthcor r|aI ACUITY and ISAR-REACT 2, which
are rep early 2006, may well answer these ques-
und our early experience with bivalirudin

g and this strategy has helped us to contain costs.

r this is a cost-effective approach, only time will tell.
ab is still indicated as an adjunctive therapy in prima-

ncoura

@wgloplasty but recent (non-randomised) data suggest that

Q\ é

bivalirudin may be as effective. Until prospective studies are
available, there is clearly a place for abciximab (administered
early) in primary angioplasty and this indication may ‘save’
this compound at least in the short term.
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