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Background and Overview. Dual antiplatelet
therapy with aspirin and a thienopyridine has been shown to
reduce cardiac events after coronary stenting. However,
many patients and health care providers prematurely discon-
tinue dual antiplatelet therapy, which greatly increases the
risk of stent thrombosis, myocardial infarction and death.
Conclusions and Clinical Implications. This advi-
sory stresses the importance of 12 months of dual
antiplatelet therapy after placement of a drug-eluting stent
and educating patients and health care providers about haz-
ards of premature discontinuation. It also recommends post-
poning elective surgery for one year, and if surgery cannot be
deferred, considering the continuation of aspirin during the
perioperative period in high-risk patients with drug-eluting
stents.
Key Words. American Heart Association scientific state-
ments; anticoagulation therapy; dental care; thrombosis;
myocardial infarction; stents; myocardial stunning.
JADA 2007;138(5):652-5.

Editor’s note: The following text represents excerpts of
the complete text of the American Heart Association,
American College of Cardiology, Society for Cardio-
vascular Angiography and Interventions, American
College of Surgeons, and American Dental Association
science advisory that are pertinent to dentistry. The
complete text was published in the Feb. 13 issue of Cir-
culation. The American Dental Association Council on
Scientific Affairs has approved this document as it
relates to dentistry.

* Representation does not imply endorsement by
the American College of Physicians.

A
fter placement of a bare-metal stent,
thienopyridines (clopidogrel [Plavix,
sanofi-aventis, Bridgewater, N.J.] or
ticlopidine [Ticlid, Hoffmann-
LaRoche, Nutley, N.J.]), in combina-

tion with aspirin therapy, have been shown to
dramatically reduce the incidence of early major
adverse cardiac events after stent placement
compared with aspirin alone or in combination
with warfarin.1 In addition, the use of thienopyri-
dine therapy plus aspirin for up to one year after
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acute coronary syndromes is known to decrease
the incidence of ischemic cardiovascular events
and is recommended in the American College of
Cardiology/American Heart Association practice
guidelines for the treatment of patients under-
going percutaneous coronary intervention and for
the medical treatment of patients with non–ST-
segment–elevation acute coronary syndromes.2-4

Despite these benefits, antiplatelet therapy is
sometimes prematurely discontinued within the
first year after stent implantation, either by the
patient or by a health care provider who may not
realize these benefits or the potentially severe
consequences of antiplatelet therapy cessation.
The leading adverse event associated with early
antiplatelet discontinuation is stent thrombosis,
and the majority of these events lead to acute
myocardial infarction (MI) or death. Therefore,
the American Heart Association, working with
the American College of Cardiology, the Society
for Cardiovascular Angiography and Interven-
tions, the American College of Physicians, the
American College of Surgeons, and the American
Dental Association, commissioned this advisory to
emphasize the potential complications of prema-
ture discontinuation of thienopyridine therapy
and to address potential strategies to minimize
this occurrence.

DUAL ANTIPLATELET THERAPY 
FOR PREVENTION OF ISCHEMIC
CARDIOVASCULAR EVENTS 
AND STENT THROMBOSIS 

Stent thrombosis most commonly occurs in the
first month after stent implantation, and in this
interval, it is referred to as “subacute stent
thrombosis.” However, numerous cases of “late”
stent thrombosis, particularly in patients who
have been treated with drug-eluting stents (DES),
have been described as occurring months or even
years after stent implantation.5-17 In the majority
of cases, stent thrombosis is a catastrophic event,
resulting in life-threatening complications.

In the current era of dual antiplatelet therapy,
the average reported occurrence of subacute stent
thrombosis is 1 percent.12-18 The timing of throm-
bosis appears to be delayed in DES. Late (one to
12 months) stent thrombosis was not readily
apparent with bare-metal stents, yet was
reported to occur in 0.19 percent of patients in a
large DES registry.14

On Dec. 7 and 8, 2006, the U.S. Food and Drug
Administration convened an advisory panel

meeting to discuss stent thrombosis and the
overall safety of DES.19 The advisory panel con-
curred with the joint clinical practice guideline
recommendation3 for 12 months of dual
antiplatelet therapy after placement of a DES in
patients who are not at high risk of bleeding.

PREMATURE THIENOPYRIDINE 
DISCONTINUATION AND STENT 
THROMBOSIS

The premature discontinuation of thienopyridine
therapy is associated with a marked increase in
the risk of stent thrombosis and is the leading
independent predictor for stent thrombosis in
multivariate analyses. Although the number of
actual stent thromboses reported in individual
studies is modest, the findings are noteworthy.

In a large observational cohort study of
patients treated with DES, stent thrombosis
occurred in a striking 29 percent of patients in
whom antiplatelet therapy was discontinued 
prematurely.5

In a single-site study of 652 patients treated
with sirolimus DES, premature discontinuation of
clopidogrel was associated with an approximately
30-fold greater risk of stent thrombosis, with
greater than 25 percent of patients who discon-
tinued clopidogrel therapy within the first month
suffering stent thrombosis.13

Spertus and colleagues15 published an analysis
from the PREMIER (Prospective Registry Evalu-
ating Myocardial Infarction: Events and
Recovery) registry of 500 patients with acute MI
treated with DES. The mortality rate over the
next 11 months of those who stopped thienopyri-
dine therapy was 7.5 percent compared with 
0.7 percent in those who had not stopped therapy
(hazard ratio 9.0, P < .0001).

STENT THROMBOSIS AFTER NONCARDIAC
SURGERY

Several reports have specifically described inci-
dents of stent thrombosis that occurred after the
discontinuation of antiplatelet therapy for non-
cardiac surgery among patients recently treated
with coronary stents.20-22 Kaluza and colleagues21

reported on 40 patients treated with bare-metal
stents who underwent noncardiac surgery within
six weeks of stent implantation. Seven patients

ABBREVIATION KEY. DES: Drug-eluting stent. 
MI: Myocardial infarction.
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had an MI, of which six were fatal. In five of
seven cases, thienopyridine therapy (ticlopidine)
had been withheld before surgery. In a similar
analysis of 47 patients who underwent noncar-
diac surgery within 90 days of bare-metal stent
implantation, six of the seven patients in whom
thienopyridine therapy was discontinued died “in
a manner suggestive of stent thrombosis.”22

FACTORS RELATED TO PREMATURE 
CESSATION OF THIENOPYRIDINE THERAPY

Dual antiplatelet therapy is not without risk.
Like all antithrombotic agents, both aspirin and
clopidogrel increase the risk of bleeding compared
with placebo. When compared with aspirin, clopi-
dogrel may be associated with lower risk of gas-
trointestinal bleeding.23 However, when clopido-
grel was combined with aspirin and administered
for prolonged duration, randomized trials demon-
strated an absolute increase in major bleeding,
compared with aspirin alone.23

Antiplatelet therapy may be stopped at the
instruction of physicians, dentists, and other
health care providers who are to perform an inva-
sive or surgical procedure on the patient because
of misguided concerns about excessive procedure-
related bleeding. Unfortunately, many patients
are routinely instructed to stop “blood thinners”
before such procedures without a thorough evalu-
ation of the rationale for such therapy and
without distinction between warfarin and
antiplatelet agents. Many of these procedures (for
example, minor surgery, teeth cleaning, and
tooth extraction) can likely be performed at no or
only minor risk of bleeding or could be delayed
until the prescribed antiplatelet regimen is com-
pleted. Although there is a longstanding concern
on the part of dental practitioners about the pos-
sibility of prolonged bleeding during and after
invasive dental procedures on patients receiving
antiplatelet drugs, a recent prospective study of
single-tooth extractions on patients randomized
to aspirin versus a placebo failed to show a statis-
tically significant difference in postoperative
bleeding.24 Although there are no prospective
studies of invasive dental procedures on patients
taking a thienopyridine alone or in combination
with aspirin, there are also no well-documented
cases of clinically significant bleeding after dental
procedures, including multiple dental extractions.
Given the relative ease with which the incidence
and severity of oral bleeding can be reduced with
local measures during surgery (for example,

absorbable gelatin sponge and sutures) and the
unlikely occurrence of bleeding once an initial clot
has formed, there is little or no indication to
interrupt antiplatelet drugs for dental 
procedures.25

The likelihood of increased bleeding and/or an
increased requirement for blood transfusion in
patients undergoing major noncardiac surgery
can be inferred from reports of increased bleeding
when cardiac surgery is undertaken in patients
taking a thienopyridine drug. Independent docu-
mentation of the scope of this risk of increased
bleeding during noncardiac surgery, however, is
not available. If one must discontinue the
thienopyridine drug before major surgery to
reduce the risk of excessive bleeding, considera-
tion should be given to continuing aspirin for its
antiplatelet action to mitigate the risk of late
stent thrombosis and to restarting the 
thienopyridine as soon as possible.

SUMMARY AND RECOMMENDATIONS

Thienopyridine therapy in combination with
aspirin has become the mainstay antiplatelet
treatment strategy for the prevention of stent
thrombosis. Premature discontinuation of
antiplatelet therapy markedly increases the risk
of stent thrombosis, a catastrophic event that fre-
quently leads to MI and/or death. Factors con-
tributing to premature cessation of thienopyri-
dine therapy include drug cost, physician/dentist
instructions to patients to discontinue therapy
before procedures, and inadequate patient educa-
tion and understanding about the importance of
continuing therapy.

To eliminate premature discontinuation of
thienopyridine therapy, this advisory group gives
the following recommendations:

1. Health care providers who perform invasive
or surgical procedures and are concerned about
periprocedural and postprocedural bleeding must
be made aware of the potentially catastrophic
risks of premature discontinuation of thienopyri-
dine therapy. Such professionals who perform
these procedures should contact the patient’s car-
diologist if issues regarding the patient’s
antiplatelet therapy are unclear, to discuss
optimal patient management strategy.

2. Elective procedures for which there is signif-
icant risk of perioperative or postoperative
bleeding should be deferred until patients have
completed an appropriate course of thienopyri-
dine therapy (12 months after DES implantation

Copyright ©2007 American Dental Association. All rights reserved.
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if they are not at high risk of bleeding and
a minimum of one month for bare-metal stent
implantation).

3. For patients treated with DES who are to
undergo subsequent procedures that mandate dis-
continuation of thienopyridine therapy, aspirin
should be continued if at all possible and the
thienopyridine restarted as soon as possible after
the procedure because of concerns about late-
stent thrombosis. ■

This article was adapted from Grines CL, Bonow RO, Casey, DE Jr.,
et al. Prevention of premature discontinuation of dual antiplatelet
therapy in patients with coronary artery stents: A science advisory
from the American Heart Association, American College of Cardiology,
Society for Cardiovascular Angiography and Interventions, American
College of Surgeons, and American Dental Association, with represen-
tation from the American College of Physicians. Circulation 2007;
115(6):813-8. Copyright 2007 American Heart Association. All rights
reserved. Any reproduction or use is prohibited without the express
permission of the AHA.

1. ten Berg JM, Plokker H, Verheugt F. Antiplatelet and anticoagu-
lant therapy in elective percutaneous coronary intervention. Curr Con-
trol Trials Cardiovasc Med 2001;2(3):129-40.

2. Braunwald E, Antman EM, Beasley JW, et al. ACC/AHA 2002
guideline update for the management of patients with unstable angina
and non-ST-segment elevation myocardial infarction: summary
article—a report of the American College of Cardiology/American Heart
Association task force on practice guidelines (Committee on the Man-
agement of Patients With Unstable Angina). J Am Coll Cardiol
2002;40(7):1366-74.

3. Smith SC Jr, Feldman TE, Hirshfeld JW Jr, et al. ACC/AHA/SCAI
2005 guideline update for percutaneous coronary intervention: a report
of the American College of Cardiology/American Heart Association
Task Force of Practice Guidelines (ACC/AHA/SCAI Writing Committee
to Update 2001 Guidelines for Percutaneous Coronary Intervention).
Circulation 2006;113(7):e166-286.

4. Smith SC Jr, Allen J, Blair SN, et al. AHA/ACC guidelines for sec-
ondary prevention for patients with coronary and other atherosclerotic
vascular disease: 2006 update—endorsed by the National Heart, Lung,
and Blood Institute (published correction appears in Circulation
2006;113[22]:e847). Circulation 2006;113(19):2363-72.

5. Iakovou I, Schmidt T, Bonizzoni E, et al. Incidence, predictors, and
outcome of thrombosis after successful implantation of drug-eluting
stents. JAMA 2005;293(19):2126-30.

6. Levine GN, Kern MJ, Berger PB, et al. Management of patients
undergoing percutaneous coronary revascularization. Ann Intern Med
2003;139(2):123-36.

7. McFadden EP, Stabile E, Regar E, et al. Late thrombosis in drug-
eluting coronary stents after discontinuation of antiplatelet therapy.
Lancet 2004;364(9444):1519-21.

8. Ong AT, McFadden EP, Regar E, de Jaegere PP, van Domburg RT,

Serruys PW. Late angiographic stent thrombosis (LAST) events with
drug-eluting stents. J Am Coll Cardiol 2005;45(12):2088-92.

9. Park DW, Park SW, Park KH, et al. Frequency of and risk factors
for stent thrombosis after drug-eluting stent implantation during long-
term follow-up. Am J Cardiol 2006;98(3):352-6.

10. Cutlip DE, Baim DS, Ho KK, et al. Stent thrombosis in the
modern era: a pooled analysis of multicenter coronary stent clinical
trials. Circulation 2001;103(15):1967-71.

11. Moussa I, Di Mario C, Reimers B, Akiyama T, Tobis J, Colombo
A. Subacute stent thrombosis in the era of intravascular ultrasound-
guided coronary stenting without anticoagulation: frequency, predic-
tors and clinical outcome. J Am Coll Cardiol 1997;29(1):6-12.

12. Karrillon GJ, Morice MC, Benveniste E, et al. Intracoronary stent
implantation without ultrasound guidance and with replacement of
conventional anticoagulation by antiplatelet therapy: 30-day clinical
outcome of the French Multicenter Registry. Circulation 1996;
94(7):1519-27.

13. Jeremias A, Sylvia B, Bridges J, et al. Stent thrombosis after suc-
cessful sirolimus-eluting stent implantation. Circulation 2004;109(16):
1930-2.

14. Urban P, Gershlick AH, Guagliumi G, et al. Safety of coronary
sirolimus-eluting stents in daily clinical practice: one-year follow-up of
the e-Cypher registry. Circulation 2006;113(11):1434-41.

15. Spertus JA, Kettelkamp R, Vance C, et al. Prevalence, predictors,
and outcomes of premature discontinuation of thienopyridine therapy
after drug-eluting stent placement: results from the PREMIER reg-
istry. Circulation 2006;113(24):2803-9.

16. Pfisterer M, Brunner-La Rocca HP, Buser PT, et al. Late clinical
events after clopidogrel discontinuation may limit the benefit of drug-
eluting stents: an observational study of drug-eluting versus bare-
metal stents. J Am Coll Cardiol 2006;48(12):2584-91.

17. Eisenstein EL, Anstrom KJ, Kong DF, et al. Clopidogrel use and
long-term clinical outcomes after drug-eluting stent implantation.
JAMA 2007;297(2):159-68.

18. Bhatt DL, Bertrand ME, Berger PB, et al. Meta-analysis of ran-
domized and registry comparisons of ticlopidine with clopidogrel after
stenting. J Am Coll Cardiol 2002;39(1):9-14.

19. U.S. Food and Drug Administration. Circulatory System Devices
Panel. Available at: “www.fda.gov/ohrms/dockets/ac/cdrh06.html#
circulatory”. Accessed March 19, 2007.

20. Nasser M, Kapeliovich M, Markiewicz W. Late thrombosis of
sirolimus-eluting stents following noncardiac surgery. Catheter Cardio-
vasc Interv 2005;65(4):516-9.

21. Kaluza GL, Joseph J, Lee JR, Raizner ME, Raizner AE. Cata-
strophic outcomes of noncardiac surgery soon after coronary stenting. 
J Am Coll Cardiol 2000;35(5):1288-94.

22. Sharma AK, Ajani AE, Hamwi SM, et al. Major noncardiac
surgery following coronary stenting: when is it safe to operate?
Catheter Cardiovasc Interv 2004;63(2):141-5.

23. Eikelboom JW, Hirsh J. Bleeding and management of bleeding.
Eur Heart J 2006;8(supplement G):G38-G45.

24. Valerin MA, Brennan MT, Noll JL, et al. Relationship between
aspirin use and postoperative bleeding from dental extractions in a
healthy population. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
2006;102:326.

25. Lockhart PB, Gibson J, Pond SH, Leitch J. Dental management
considerations for the patient with an acquired coagulopathy, part 2:
coagulopathies from drugs. Br Dent J 2003;195(9):495-501.

Copyright ©2007 American Dental Association. All rights reserved.

 on N
ovem

ber 13, 2008 
jada.ada.org

D
ow

nloaded from
 

http://jada.ada.org

