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Introduction

Dual antiplatelet therapy with aspirin
and a thienopyridine (either ticlopidine or
clopidogrel) has been proven superior to
oral anticoagulation (OAC) (plus as-
pirin), after percutaneous coronary inter-
vention (PCI) with stent implantation1-6.
The 30-day occurrence of major adverse
cardiac events such as death, non-fatal
myocardial infarction and the need for re-
peat revascularization, as well as that of
hemorrhagic and vascular access-site
complications, is in fact lower with the
dual antiplatelet regimen as compared to
OAC1-5. Therefore, the antithrombotic
treatment currently recommended after
PCI with stent implantation, is a combi-
nation of aspirin plus a thienopyridine for
1 to 3-6 months (depending on whether a
bare metal or a drug-eluting stent has

been implanted), followed by aspirin in-
definitely. 

However, a number of patients current-
ly undergoing coronary artery stenting ap-
pears to have indications for both the dual
antiplatelet regimen and OAC, because of
atrial fibrillation, a mechanical prosthetic
heart valve, previous venous or systemic
thromboembolism, left ventricular throm-
bosis or other conditions. The issue of the
optimal antithrombotic treatment in this
patient subset has never been addressed, so
that no evidence-based data nor practice
guidelines are available to assist cardiolo-
gists in the management of these patients.

The aim of our study was to carry out a
survey of the current antithrombotic man-
agement of patients on chronic OAC un-
dergoing coronary artery stenting, in order
to investigate and compare the experience
of different Institutions.
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Background. In the absence of evidence-based data, the optimal antithrombotic treatment after
coronary artery stenting in patients on chronic oral anticoagulation (OAC) remains unknown. In or-
der to investigate current practice in this setting, an international survey was carried out.

Methods. A questionnaire was e-mailed to 40 internationally renowned, foreign Interventional
Centers worldwide.

Results. Out of the 24 Centers (60%) replying, only in 13 (54%) is antithrombotic treatment car-
ried out in accordance with a standardized protocol. OAC is stopped in favor of aspirin plus ticlopi-
dine/clopidogrel in selected (low thromboembolic risk) conditions in 13 (54%) Centers. When OAC is
continued, the association with a single antiplatelet is employed in a few Centers only, as opposed to
triple antithrombotic treatment (OAC and aspirin plus ticlopidine/clopidogrel) which is adopted, se-
lectively or systematically, in the majority (83%) of Centers. In 8 (33%) Centers adopting triple an-
tithrombotic treatment, the dose of OAC is decreased in all patients, whereas in 9 (38%) it is left un-
changed. Upon completion of 1 to 3-6 months of antithrombotic treatment with OAC and single/dual
antiplatelets, in 9 (38%) Centers this regimen is continued indefinitely, whereas in 10 (41%) an-
tiplatelets are systematically withdrawn. Out of the 13 Centers, selectively exchanging OAC for as-
pirin plus ticlopidine/clopidogrel, low- or full-dose low-molecular-weight heparin is added in select-
ed (high thromboembolic risk) cases in 3 (23%) and 5 (38%) Centers, respectively. Following 1 to 3-6
months of aspirin plus ticlopidine/clopidogrel antithrombotic treatment, OAC is resumed in all cases
in 9 (69%) Centers and in no cases in 1 (8%). 

Conclusions. Our survey shows a high variability in the current antithrombotic treatment of pa-
tients on chronic OAC undergoing coronary artery stenting. Although various regimens may be
adopted, the optimal antithrombotic treatment for this patient subset still needs to be identified.

(Ital Heart J 2004; 5 (11): 851-856)



Methods

A questionnaire was e-mailed to the Directors of 40
world renowned, high-volume foreign Interventional
Centers worldwide. An accompanying letter presenting
the investigators, explained the purpose of the study
and asked for permission to use the data obtained for
publication purposes. The questionnaire included the
following 7 questions:
1) In my Institution, the antithrombotic treatment in pa-
tients on chronic OAC (due to either atrial fibrillation,
the presence of mechanical prosthetic heart valves, pre-
vious venous thromboembolism, etc.) undergoing coro-
nary angioplasty with stent implantation: 
- is standardized according to a protocol; 
- is left at the discretion of the attending physician.
2) In these patients, treatment is changed to a dual an-
tiplatelet regimen (i.e. aspirin plus ticlopidine/clopido-
grel) in:
- all cases;
- selected cases (specify);
- no cases.
3) When OAC is continued:
a) aspirin (75-160 mg/day) only is added in:
- all cases;
- selected cases (specify);
- no cases;
b) ticlopidine/clopidogrel (500/75 mg/day) only is
added in:
- all cases;
- selected cases (specify);
- no cases;
c) a dual antiplatelet regimen is added in:
- all cases;
- selected cases (specify);
- no cases.
4) When OAC is continued with either aspirin (75-160
mg/day) or ticlopidine/clopidogrel (500/75 mg/day) or
their association added, the dose of anticoagulants (i.e.
lower target INR) is decreased in:
- all cases;
- selected cases (specify);
- no cases.
5) When OAC is continued with either aspirin (75-160
mg/day) or ticlopidine/clopidogrel (500/75 mg/day) or
their association added, antiplatelets are withdrawn 1
to 3-6 months later (depending on whether or not a
drug-eluting stent has been implanted) in:
- all cases;
- selected cases (specify);
- no cases.
6) When switching to a dual antiplatelet regimen:
a) low-dose low-molecular-weight heparin (i.e. enoxa-
parin 4000 IU subcutaneously once daily) is added in:
- all cases;
- selected cases (specify);
- no cases;
b) full-dose low-molecular-weight heparin (i.e. enoxa-

parin 100 IU/kg subcutaneously twice daily) is added
in:
- all cases;
- selected cases (specify);
- no cases.
7) Having switched to a dual antiplatelet regimen, 1 to
3-6 months later (depending on whether or not a drug-
eluting stent has been implanted) OAC is resumed in:
- all cases;
- selected cases (specify);
- no cases.

The questionnaires were evaluated by each investi-
gator and discrepancies in the interpretation of the an-
swers were resolved either by consensus or by asking
the corresponding author. 

Results

Out of the 40 Interventional Centers interviewed,
24 (60%) replied. The geographical distribution of the
participating Centers included North America in 25%
of cases, South America in 8%, and Europe in 67%
(Fig. 1). 

In 13 (54%) Centers, the antithrombotic strategy for
patients on chronic OAC undergoing coronary artery
stenting, is reported to be carried out according to a
standardized protocol, whereas in the remaining 11
(46%) it is left at the physician’s discretion. None of the
Centers adopts the systematic OAC suspension and ex-
change for antiplatelets in all patients, whereas in 54%
this strategy is used in selected cases (Table I). In the
remaining 46% of Centers, OAC suspension and ex-
change for antiplatelets is never adopted (Table I). The
selected clinical condition generally reported to be
treated with dual antiplatelet administration instead of
OAC, is represented by atrial fibrillation at low throm-
boembolic risk. In fact, although even patients with me-
chanical aortic heart valves are treated with dual an-
tiplatelets in a few Centers, in most of them the pres-
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Figure 1. Geographic distribution and number of Centers participating
in the survey.



ence of prosthetic heart valves constitutes an exclusion
criterion for such a regimen.

In the Centers continuing anticoagulation in addi-
tion to (either single or dual) antiplatelet treatment,
OAC with warfarin (or acenocumarol) is maintained in
all but one case, where a full dose of the subcutaneous
low-molecular-weight heparin dalteparin is adminis-
tered instead for 2 to 3 weeks, before OAC is recom-
menced. The addition of aspirin only to OAC is per-
formed in all patients by 4% of Centers and in no cases
by 75% (Table I). In the remaining 21%, this strategy is
reported to be adopted in selected patients (Table I),
such as those with a perceived high hemorrhagic risk
for whom a less aggressive treatment with one an-
tiplatelet agent only is preferred. Similarly, the addition
to OAC of either ticlopidine or clopidogrel only is re-

ported to be carried out by 8% of Centers in all patients
and by 88% in none (Table I). In the 4% of Centers se-
lectively using the association of OAC and a thienopy-
ridine (Table I), this antithrombotic regimen is essen-
tially adopted in patients with a previous history of gas-
trointestinal bleeding. Finally, triple therapy with OAC
and aspirin plus a thienopyridine, is adopted by 62% of
Centers in all cases and by 21% in selected cases,
whereas the remaining 17% reports that it never resorts
to this regimen (Table I). The clinical conditions selec-
tively treated with triple therapy include atrial fibrilla-
tion at high thromboembolic risk, the presence of me-
chanical heart valves, previous venous or systemic
thromboembolism and the implantation of multiple or
long stents, especially if located at the proximal site of
functionally important vessels.
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Table I. Answers to the questionnaire on the antithrombotic strategies adopted for patients on chronic oral anticoagulation (OAC) and
undergoing coronary artery stenting.

No. Centers

A dual antiplatelet regimen is switched to in:
All cases 0
Selected cases 13 (54%)
No cases 11 (46%)

When OAC is continued,
a) aspirin only is added in:

All cases 1 (4%)
Selected cases 5 (21%)
No cases 18 (75%)*

b) a thienopyridine only is added in:
All cases 2 (8%)
Selected cases 1 (4%)
No cases 21 (88%)*

c) a dual antiplatelet regimen is added in:
All cases 15 (62%)
Selected cases 5 (21%)*
No cases 4 (17%)

When OAC is continued with either aspirin or a thienopyridine or their association added,
the dose of OAC is decreased in:

All cases 8 (33%)*
Selected cases 7 (29%)
No cases 9 (38%)

When OAC is continued with either aspirin or a thienopyridine or their association added,
antiplatelets are withdrawn 1 to 3-6 months later in:

All cases 10 (41%)
Selected cases 5 (21%)
No cases 9 (38%)

When switching to a dual antiplatelet regimen, 
a) low-dose low-molecular-weight heparin is added in:

All cases 0
Selected cases 3 (23%)
No cases 10 (67%)

b) full-dose low-molecular-weight heparin is added in:
All cases 0
Selected cases 5 (38%)
No cases 8 (62%)

Having switched to a dual antiplatelet regimen, 1 to 3-6 months later OAC is resumed in:
All cases 9 (69%)
Selected cases 3 (23%)
No cases 1 (8%)

* in one Center anticoagulation is achieved by administering full-dose low-molecular-weight heparin instead of OAC.



The dose of OAC in the Centers adding, either sys-
tematically or selectively, antiplatelet treatment, is re-
ported to be decreased in no cases in 38%, in selected
cases in 29%, and in all cases in 33% (Table I). A his-
tory of a previous major hemorrhagic event or, more in
general, a perceived high hemorrhagic risk, represents
the main indication to decrease the target INR during
triple treatment in the Centers selectively adopting this
policy.

After 1 to 3-6 months of combined treatment with
OAC and antiplatelets, the latter are withdrawn in 41%
of Centers in all patients, and in 21% in selected clini-
cal conditions, such as previous venous thromboem-
bolism, mechanical heart valves and atrial fibrillation,
especially in case of a history of peptic ulcer or previ-
ous gastrointestinal bleeding. In the remaining Centers,
dual therapy with OAC and a single antiplatelet agent
(either aspirin or a thienopyridine) is continued indefi-
nitely (Table I).

In none of the 13 Centers reporting selective ex-
change of OAC for a dual antiplatelet regimen is low-
molecular-weight heparin systematically added in all
cases, whereas in 38 and 23% of Centers, full-dose and
low-dose low-molecular-weight heparin respectively,
are associated with antiplatelets in selected cases
(Table I). Valvular heart disease, atrial fibrillation with
an enlarged left atrium and previous venous throm-
boembolism constitute the main conditions reported to
prompt, in some Centers, the addition of low-dose low-
molecular-weight heparin, whereas full-dose low-mol-
ecular-weight heparin is added in the presence of me-
chanical prosthetic valves and previous systemic
thromboembolism.

Upon completion of the 1 to 3-6 month course of the
dual antiplatelet regimen, 69% of the 13 Centers adopt-
ing such a policy, reports resumption of OAC in all cas-
es, whereas in 23% this is accomplished in selected
cases, which generally include atrial fibrillation at high
thromboembolic risk or associated with mitral valve
disease or a poor left ventricular function, recent ve-
nous thromboembolism and previous embolic stroke
(Table I). In the remaining 8%, OAC is never resumed
(Table I). 

Discussion

The results of our survey show a very high variabil-
ity in the antithrombotic management of patients on
chronic OAC undergoing PCI with stent implantation
who, in an era of standardization, and optimization, of
medical care (as pursued by the endorsement of prac-
tice guidelines), are treated according to a standardized
protocol only in about one half of cases. Also, most of
the strategies appear to be based on common sense
rather than on sound evidence, since this patient subset
has never been investigated. The only available evi-
dence on the issue of OAC and antiplatelets after coro-

nary artery stenting comes from the four historical clin-
ical trials in which OAC (plus aspirin) was compared to
a dual antiplatelet regimen with aspirin and ticlopi-
dine1-4. The occurrence of adverse cardiac events, rep-
resented by a composite of cardiac death, non-fatal my-
ocardial infarction and need for repeat revasculariza-
tion, at 4 to 6 weeks after the procedure, was signifi-
cantly reduced by dual antiplatelet treatment in all stud-
ies: 1.6 vs 6.2% in ISAR1, 0.5 vs 2.7% in STARS2, 5.6
vs 11% in MATTIS3, and 2.4 vs 9.9% in FANTASTIC4.
Similarly, in all studies the occurrence of hemorrhag-
ic/vascular complications in the dual antiplatelet group
was lower: 0.8 vs 12.7% in ISAR1, 7.5 vs 8.2% in
STARS2, 1.7 vs 6.9% in MATTIS3, and 13.5 vs 21% in
FANTASTIC4. Overall, the relative risk of adverse car-
diac events and hemorrhagic/vascular complications at
4 to 6 weeks after the procedure was significantly de-
creased with the dual antiplatelet regimen by about 30
to 80% and 10 to 90%, respectively1-4. In absolute
terms, however, the risk of adverse cardiac events with
OAC plus aspirin was on average as low as 7% (range
2.7 to 11%), whereas that of hemorrhagic/vascular
complications was about 12% (range 6.9 to 21%)1-4. In
no trial, however, was the mortality significantly modi-
fied by the treatment regimen1-4. 

In the light of the above-mentioned data, the addi-
tion of aspirin to OAC, adopted either selectively or
systematically by 25% of the participating Centers fol-
lowing coronary stenting in patients (at low throm-
boembolic risk) on chronic OAC (Table I), appears an
acceptable antithrombotic strategy. On the other hand,
the addition of a thienopyridine (either ticlopidine or
clopidogrel) to OAC reported by 12% of Centers (Table
I) appears less justifiable. The clinical efficacy superior
to that of aspirin7 is likely to be at the basis of such a
policy which probably represents an attempt to maxi-
mize the antithrombotic protection shown in the histor-
ical trials comparing OAC and aspirin to a dual an-
tiplatelet regimen1-3, by exchanging aspirin for a more
potent antiplatelet agent. However, when aiming at the
optimal prevention of both stent thrombosis and throm-
boembolic complications of associated diseases, a dual
antiplatelet regimen with both aspirin and a thienopyri-
dine should be added to OAC. Major concerns about
the safety of such an aggressive regimen, as well as the
absence of clinical evidence supporting its use, might
anticipate a restricted use of triple therapy. On the con-
trary, such a regimen is unexpectedly adopted by most
Centers, even representing the standard for all patients
in 62% of them (Table I). It appears therefore, that the
safety of triple therapy is not perceived as an issue, es-
pecially taking into account that the dose of OAC, when
associated with antiplatelet administration (either sin-
gle or dual), is systematically reduced in all patients in
a minority of Centers only (Table I). Yet, the adjunct of
antiplatelet agents to OAC has been shown to signifi-
cantly increase the risk of (major) bleeding (odds ratio
1.66, 95% confidence interval 1.18-2.34, p = 0.003)8,
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which in turn, overall is reported to occur in about 1 to
7% per year in patients on chronic OAC for various
clinical conditions9-12. In a recent paper by Orford et
al.13 retrospectively examining the population undergo-
ing PCI at the Mayo Clinic (Rochester, MN, USA) over
a 2.5-year period, bleeding complications occurred
within 30 days in 6 out of 66 (9.2%) patients discharged
on triple therapy with OAC, aspirin and clopidogrel.
Whereas hemorrhagic events were minor and not strict-
ly related to OAC in 50% of cases, in the remaining 3
patients major bleeding (requiring blood transfusions
in 2 of them) occurred. Indeed, the prothrombin time
was very prolonged in all patients presenting with ma-
jor hemorrhage, as shown by INR values even higher
than 1213. 

Wide fluctuations in the INR values, especially dur-
ing the initial titration phase, are a well-known event
during OAC. About 60% of the time only are INR read-
ings within the target range14,15, with about 25 and 15%
of the remaining time spent above and below it respec-
tively16. Both an insufficient quality and the degree of
OAC have been shown to influence the (bleeding and
thromboembolic) complication rate16,17, with subthera-
peutic INR levels (i.e. < 2) not providing adequate pro-
tection against ischemic stroke, even in low-risk pa-
tients such as those with nonvalvular atrial fibrilla-
tion18. However, it is unknown whether the association
of a dual antiplatelet regimen with subtherapeutic lev-
els of OAC, which is possibly adopted by some of the
Centers reporting they either systematically or selec-
tively decrease the dose of OAC when antiplatelets are
added, might be of any efficacy in the prevention of
thromboembolic complications. 

The limitation of the hemorrhagic and thromboem-
bolic risks of triple therapy might be probably accom-
plished by exchanging OAC for anticoagulants with a
more stable and predictable dose-response relationship,
such as low-molecular-weight heparins. Although this
strategy was adopted systematically by a single Center
reporting not to interrupt anticoagulation, and selec-
tively by 38% of Centers exchanging OAC for a dual
antiplatelet regimen, no sound evidence is available
about the safety or efficacy of low-molecular-weight
heparins given for this condition as well as for others in
which OAC is commonly used. Indeed, the addition of
enoxaparin to the combination of aspirin and clopido-
grel in patients at high risk for stent thrombosis was as-
sociated with a trend toward more major hemorrhages
(3.3% for enoxaparin vs 1.6% for placebo, p = 0.08)
and a significant increase in minor bleedings (25 vs
5.1%, p < 0.001)19. Whereas the adjunct of low-dose
low-molecular-weight heparin to the combination of
aspirin and clopidogrel performed by 23% of Centers
exchanging OAC for dual antiplatelet therapy might be
interpreted as an attempt to minimize the hemorrhagic
risk while providing some anticoagulation effect, again
no evidence supporting this strategy is available. In
fact, low-dose subcutaneous low-molecular-weight he-

parin has been proven to be effective for the prophylax-
is of venous thromboembolism only20. Nevertheless,
whether a therapeutic effect might be achieved by
adding a dual antiplatelet regimen to low-dose low-
molecular-weight heparin, is at present unknown. 

Subsequent antithrombotic treatment following
completion of either a dual antiplatelet or a combined
OAC and antiplatelet course, again appears widely
variable. While the demonstrated clinical efficacy su-
perior to (single) antiplatelet treatment might have an-
ticipated the reintroduction of OAC performed by most
Centers having switched to dual antiplatelet therapy, it
is of note that the two strategies of withdrawing an-
tiplatelets and maintaining at least one agent in the
Centers having adopted a combination therapy, are al-
most equally represented (Table I). The combination of
aspirin and moderate- (INR 2-3) to high- (INR > 2.8)
dose OAC has been shown superior to aspirin alone for
secondary prevention in patients with ischemic heart
disease and stroke, while no clear differences with re-
spect to moderate-high-dose OAC alone were ob-
served21,22. Therefore, either one of these regimens ap-
pears advisable for the long-term treatment of patients
with an indication for OAC who have undergone PCI
with stent implantation, although a significant bleeding
risk should be acknowledged21,22. Careful and frequent
monitoring of the INR is warranted in these patients, ir-
respective of whether OAC and aspirin or OAC alone
are given, since bleeding events are related to the dose
of OAC rather than to the simultaneous use of an-
tiplatelets21,22.

In conclusion, the results of our survey show a very
high variability in the antithrombotic management of
patients on chronic OAC undergoing PCI with stent im-
plantation, so that indications for a common practice
are difficult to achieve. In the absence of sound evi-
dence supporting a definite strategy, various regimens,
based on accurate thromboembolic risk stratification,
may currently be adopted: a temporary exchange of
OAC for dual antiplatelet administration in low-risk
conditions (i.e. isolated atrial fibrillation or dilated car-
diomyopathy without previous thromboembolism),
medium-term triple therapy with either low-molecular-
weight heparin or OAC plus dual antiplatelet treatment
in moderate-to-high-risk conditions (i.e. mitral valve
prosthesis, recent deep vein thrombosis, left ventricular
thrombus, etc.), and long-term triple therapy with OAC
plus aspirin and clopidogrel in the very high-risk set-
ting (i.e. following brachytherapy for in-stent resteno-
sis in the presence of a prosthetic mitral valve)13,23.
However, since neither efficacy nor safety data are
available for any of the suggested strategies, specific
clinical trials are needed in order to identify the optimal
medium- and long-term antithrombotic treatment for
the various subsets (at different thromboembolic risk)
of patients on OAC undergoing coronary artery stent-
ing. It is foreseen that this patient subgroup, which at
present is likely to represent no more than 10% of the

A Rubboli et al - Chronic oral anticoagulation and coronary stenting

855



whole population of subjects undergoing PCI, is likely
to increase progressively along with the aging of the
population and the continuously increasing number of
both PCI procedures and the use of stents (not only in
the coronary tree).
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