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Abstract
Aims: To evaluate crude cardiovascular risk in patients with acute coronary syndrome (ACS) who are on oral

anticoagulants (OAC) after percutaneous coronary intervention with stents (PCI-S) and also to evaluate if

the patients on OAC after PCI-S benefit from clopidogrel. 

Methods and results: Data from RIKS-HIA and SCAAR on patients admitted to coronary care units 1997 to

2005, undergoing PCI-S (n=27,972), were evaluated. OAC were prescribed to 4.2% (n=1,183) of the

patients and they had higher crude 1-year mortality than the non-OAC group, (3.6% [n=42] vs. 1.5% [n=

413], p=0.008), but after adjusting for pre-treatment patient characteristics there were no significant

difference in 1-year mortality (adjusted risk ratio [adj. RR] 0.82 [95% CI 0.58-1.16]). Of patients on OAC,

56% (n=659) were also on clopidogrel at discharge. Incidence of death or myocardial infarction (MI) within

one year did not differ between the clopidogrel and non-clopidogrel group, adj. RR 0.93 (95% CI 0.65-

1.34). Triple therapy (OAC, clopidogrel plus aspirin) was associated with four times higher risk of any

bleeding than OAC plus aspirin, adj. RR 4.27 (95% CI 1.2-15.1) but a lower incidence of death or MI than

OAC plus clopidogrel adj. RR 0.63 (95% CI 0.40-0.99)

Conclusions: Patients discharged on OAC after PCI-S in ACS have higher crude 1-year mortality than

patients not on OAC, largely explained by age and comorbidities. Adding clopidogrel is not associated with

lower incidence of death or MI at one year. Triple therapy is associated with higher risk of any bleeding than

OAC plus aspirin but lower risk of death or MI than OAC plus clopidogrel.
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Introduction
Dual antiplatelet therapy (DAT), aspirin and a thienopyridine, is

currently the optimal antiplatelet therapy after percutaneous

coronary intervention with stenting (PCI-S)1-5. Clopidogrel is

preferred to ticlopidine because of better tolerability and fewer side

effects6. Also, long-term treatment with clopidogrel is beneficial after

PCI in non-ST-elevation acute coronary syndromes (ACS)7. In

patients undergoing PCI-S also requiring oral anticoagulants (OAC)

due to conditions such as atrial fibrillation (AF), venous

thromboembolism and prosthetic heart valve, the optimal

antithrombotic strategy is not known. The recent published

consensus document on “Management of Antithrombotic Therapy

in Atrial Fibrillation Patients Presenting with Acute Coronary

Syndrome and/or Undergoing Percutaneous Coronary

Intervention/Stenting”8 is based on small, single-centre,

retrospectively analysed cohorts. Larger registers and prospective

clinical trials are needed. 

Aspirin in combination with clopidogrel is inferior to OAC alone in

preventing vascular events in patients with AF9. OAC and

clopidogrel in combination, with or without aspirin, after PCI-S has

not been studied in any randomised trial, thus both safety and

efficacy for the combination is unknown. Patients with an indication

for OAC after PCI-S have an unsatisfactory long-term prognosis

compared to patients without indication for OAC10 and OAC plus

aspirin is insufficient in preventing major adverse cardiovascular

events (MACE) after PCI-S1-4. From this perspective we

hypothesised that: 1) patients on OAC after PCI-S have a higher

overall cardiovascular risk and 2) that use of clopidogrel is

beneficial. 

Methods 

Study population

Data from The Register of Information and Knowledge about

Swedish Heart Intensive Care Admission (RIKS-HIA) and the

Swedish Coronary Angiography and Angioplasty Register (SCAAR)

were merged to conduct this study. All patients who were

discharged alive from coronary care units (CCUs) 1997-2005, who

had undergone PCI-S during the hospital stay and for whom

complete follow-up data were available from the National

Population Register and the Swedish Hospital Admission Register

were included in the study (n=27,972). 

RIKS-HIA

RIKS-HIA includes information on all patients admitted to Swedish

CCUs. Information on patient care is entered into the RIKS-HIA by

case record forms that include about 100 variables as described

elsewhere11. The complete protocol is available at www.riks-hia.se.

Data is verified every year by an external monitor who compares the

register information with the original hospital records in randomly

selected patients from about 20 different hospitals. The agreement

between the registered information and patient records have varied

between 94% and 96%. 

SCAAR

Since 2001, SCAAR includes data on all patients treated at PCI-

centres in Sweden. Monitoring of the register data have been

performed annually by comparing 50 entered variables in 20

randomly selected interventions per hospital and year with the

patients’ hospital records. The overall correspondence in data has

been 95.2% since 2003. 

Data definitions and follow-up

The SCAAR and RIKS-HIA databases were merged with the National

Population Register for data on vital status and time of death.

Bleeding events, myocardial infarction (MI) and ischaemic stroke

were defined by disease codes according to International

Classification of Diseases, 10th revision (ICD-10) as reported to the

Swedish Hospital Discharge Register for hospital admissions. MI was

defined by disease codes I21-I23 or data from case records in RIKS-

HIA. Ischaemic stroke was defined by disease code I63. Intracranial

haemorrhage (ICH), major bleeding and any bleeding requiring

hospitalisation was defined by ICD-10 disease codes reported in

Suppl. Table S1. Merging of the databases was performed by the

Epidemiologic Centre of the Swedish National Board of Health and

Welfare and based on the personal identification number of each

Swedish citizen. The study was approved by the local ethics

committees at Uppsala University and Karolinska Institutet,

Stockholm, Sweden.

Statistical analysis

Two analyses were done; the first analysis evaluated OAC vs. no

OAC, and the second analysis evaluated clopidogrel vs. no

clopidogrel in the subset of OAC patients (Figure 1). The primary

objective for the first analysis was 1-year mortality. Secondary

objectives were any bleeding requiring hospitalisation, major

bleeding, ischaemic stroke, ICH and two composite endpoints;

death or MI, and net clinical outcome (death, MI or any bleeding).

The primary objective for the second analysis was the incidence of

Figure 1. Patients’ selection procedure. RIKS-HIA: Register of

Information and Knowledge About Swedish Heart Intensive Care

Admissions; SCAAR: Swedish Coronary Angiography and Angioplasty

Register; PCI-S: percutaneous coronary intervention with stent

implantation; OAC: oral anticoagulants. *Data on clopidogrel at

discharge is missing in six patients.

PCI-S
Discharged alive, n=27,972

OAC
n=1,183* 4.2%

no OAC
n=26,789  95.8%

clopidogrel
n=659   56%
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death or MI at one year. Secondary objectives were 1-year mortality,

any bleeding requiring hospitalisation, major bleeding, ischaemic

stroke, ICH, and net clinical outcome. Cox-regression models

adjusting for confounders, using propensity score methods12 were

used to compensate for imbalances in the baseline characteristics,

possibly associated with treatment decisions. The propensity-score

was defined as the conditional probability of receiving treatment

(OAC in the first analysis; clopidogrel in the second analysis) given

all available pre-treatment patient characteristics (variables in

appendices) and were estimated with a logistic regression model

and subsequently entered as a covariate in the Cox-regression

models. A statement of “significance” implies statistical significance

at the 5% level and all reported p-values are two sided. 

Results

Outcome after PCI-S with or without OAC 

A total of 27,972 patients were discharged alive after PCI-S of whom

4.2% (n=1,183) were prescribed OAC and 90% (n=25,091) had

PCI-S during hospitalisation due to ACS. Patients on OAC were

older, more often men, more likely to have hypertension, AF and

CHF than patients not on OAC (Table 1 and Supplementary

Table S2). They were also more likely to have experienced an MI,

and to have been treated with coronary revascularisation prior to the

index hospitalisation. Furthermore they were less likely discharged

with antiplatelet agents, clopidogrel and aspirin. Patients on OAC

had higher crude 1-year mortality than the non-OAC group

(Figure 2A) but after adjustments for baseline characteristics, the

difference in 1-year mortality was no longer evident (Figure 2B).

Incidence of death or MI at one year is higher in the OAC group after

adjustments (adj. RR 1.20 [95% CI 1.00-1.45]). Ischaemic stroke

after discharge was more common in the OAC group than in the

non-OAC group, (adj. RR 1.60 [95% CI 1.09–2.34]). Patients in the

OAC-group had a higher rate of any bleeding requiring

hospitalisation, higher incidence of intracranial bleeding, and higher

incidence of net clinical outcome at one year (Table 2). 

Outcome after PCI-S on OAC with or without

clopidogrel

Fifty-six percent (n=659) of the patients on OAC (n=1,183) were

prescribed clopidogrel at discharge. Six patients were excluded from

Table 1. Baseline characteristics of patients discharged after PCI-

S, with or without OAC.

No OAC OAC
n (n=26,789) (n=1,183)

Age, 25th Q, median, 75th Q 27972 56 64 73 59 68 75

Male gender% (n) 27972 71.8 (19246) 75.6 (894)

Diabetes% (n) 27972 16.6 (4452) 17.6 (208)

Hypertension% (n) 27972 36.5 (9776) 43.7 (517)

Previous MI% (n) 27972 12.6 (3386) 18.3 (217)

Previous PCI% (n) 27972 5.7 (1514) 7.8 (92)

Previous CABG% (n) 27972 5.1 (1370) 10.2 (121)

Previous stroke% (n) 27972 4.7 (1263) 10.7 (127)

History of bleedinga% (n) 27972 2.8 (746) 4.2 (50)

Atrial fibrillationb% (n) 26866 7.6 (1952) 35.0 (402)

CHF during hospitalisationc% (n) 27505 15.7 (4130) 28.6 (332)

OAC at admission% (n) 27584 1.6 (416) 26.9 (313)

Aspirin at discharge% (n) 27960 94.0 (25178) 60.9 (717)

Clopidogrel at discharge% (n) 27953 80 (21432) 56 (659)

DES procedured (n) 17784 35.6 (6093) 32.0 (208)

OAC: oral anticoagulants; 25th Q: 25th quartile; 75th Q: 75th quartile; MI:

myocardial infarction; PCI: percutaneous coronary intervention; CABG:

coronary artery bypass grafting; CHF, congestive heart failure; NSTEMI: non-

ST-elevation myocardial infarction; UAP: unstable angina pectoris; STEMI: ST-

elevation myocardial infarction; CAD: coronary artery disease; DES:

drug-eluting stent. aDefined by disease codes in Table S1(suppl.) recorded in

Swedish Hospital Discharge Register. bHistory of atrial fibrillation (AF) and/or

AF on ECG at admission or new onset AF during hospitalisation. cKillip 2-4

and/or iv diuretics and/or cardiogenic shock during hospitalisation.
dDeployment of one or more DES at index-PCI during 2003-2005.

Figure 2. Mortality after PCI-S in patients with acute coronary

syndrome with or without OAC. A: unadjusted mortality for one year of

follow-up. B: represents the estimations of mortality rates from the Cox

regression model at the mean level of propensity score defined as the

conditional probability of receiving OAC. OAC: oral anticoagulants; RR:

adjusted relative risk ratio (95% confidence interval)
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further analysis because of missing data on clopidogrel at discharge.

Patients on clopidogrel were less likely to have had a previous MI,

previous coronary revascularisation and history of heart failure (Table 3

and Supplementary Table S3). Aspirin use was equivalent in the

clopidogrel and the non-clopidogrel group. Deployment of one or more

DES during index-PCI was more common in the clopidogrel group. 

There was no difference in incidence of the combination of death or

MI at one year between the two groups after adjustments (Figure 3).

No significant difference was seen in mortality or net clinical

outcome at one year (Table 4). ICH was evident only in the

clopidogrel group. Interaction with aspirin was found in any bleeding

and major bleeding at one year. Patients receiving triple therapy (TT

[OAC, clopidogrel plus aspirin]) had a four times increased risk of

any bleeding than patients on OAC plus aspirin (Table 4). A post hoc

analysis of adj. RR for outcomes between OAC plus clopidogrel vs.

Table 2. Bleeding events at one year after PCI-S, with or without OAC.

Crude event rates
Non-OAC OAC Adjusted relative 

group (reference) group riska (95% CI)
(n=26,789) (n=1,183)

Any bleedingb % (n) 2.2 (585) 3.5 (41) 1.55 (1.08-2.22)

Major bleedingb % (n) 1.3 (336) 1.9 (22) 1.53 (0.95-2.48)

Net clinical outcomec % (n) 10.8 (2900) 16.1 (190) 1.27 (1.07-1.51)

ICH % (n) 0.2 (47) 0.6 (7) 4.51 (1.93-10.5)

a Propensity-score (conditional probability of receiving OAC) adjusted

relative risk ratio. b Defined by disease codes in table S1(suppl.) recorded

in the Swedish Hospital Discharge Register. c Death, MI or any bleeding.

OAC: oral anticoagulants; CI: confidence interval; MI: myocardial

infarction; ICH: intracranial haemorrhage. 

Table 3. Baseline characteristics of patients discharged after PCI-S

on OAC with or without clopidogrel.

OAC OAC 
plus clopidogrel 

n n=518 n=659

Age, 25th Q, y, 75th Q 1177 60 68 76 59 68 75 

Male gender % (n) 1177 74.1 (384) 76.6 (505)

Diabetes % (n) 1177 17.6 (91) 17.6 (116)

Hypertension % (n) 1177 43.1 (223) 44.2 (291)

Previous MI % (n) 1177 23.7 (123) 14.1 (93)

Previous PCI % (n) 1177 8.9 (46) 7.0 (46)

Previous CABG % (n) 1177 11.6 (60) 9.3 (61)

Previous stroke % (n) 1177 11.2 (58) 10.5 (69)

History of bleedinga % (n) 1177 4.8 (25) 3.8% (25)

Atrial fibrillationb % (n) 1143 32.7 (164) 36.9 (237)

CHF during 

hospitalisationc % (n) 1155 29.2 (148) 27.9 (181)

Aspirin at discharge % (n) 1176 60.0 (311) 61.4 (404)

DES procedured 650 23.0 (47) 35.9 (160)

a Defined by disease codes in Table S1 (suppl.) recorded in Swedish Hospital

Discharge Register. b History of atrial fibrillation (AF) and/or AF on ECG at

admission or new onset AF during hospitalisation. c Killip 2-4 and/or iv

diuretics and/or cardiogenic shock during hospitalisation. d Deployment of

one or more DES at index-PCI during 2003-2005. OAC: oral anticoagulants;

25th Q: 25th quartile; 75th Q: 75th quartile; MI: myocardial infarction; PCI:

percutaneous coronary intervention; CABG: coronary artery bypass grafting;

CHF, congestive heart failure; NSTEMI: non-ST-elevation myocardial

infarction; UAP: unstable angina pectoris; STEMI: ST-elevation myocardial

infarction; CAD: coronary artery disease; DES: drug-eluting stent. 

Table 4. Events at one year in patients on OAC with or without clopidogrel. 

Crude event rates
OAC (reference) OAC plus clopidogrel Adj. RRb p-value

n=518 n=659a clopdiogrel interaction
no aspirin aspirin no aspirin aspirin group for aspirin
n=207 n=311 n=254 n=404 (95% CI)

Any bleedingc % (n) 2.7 (14) 4.1 (27) 1.49 (0.72-3.10)

no aspirin 4.8 (10) 3.1 (8) 0.65 (0.25-1.7) 0.02

aspirin 1.3 (4) 4.7 (19) 4.27 (1.2-15.1)

Major bleedingc % (n) 1.4 (7) 2.3 (15) 1.53 (0.57-4.11)

no aspirin 2.9 (6) 1.6 (4) 0.54 (0.14-2.0) 0.03

aspirin 0.3 (1) 2.7 (11) 7.43 (0.92-60)

Death % (n) 4.1 (21) 3.6 (24) 0.98 (0.50-1.9)

no aspirin 3.9 (8) 4.7 (12) 1.3 (0.49-3.5) 0.43

aspirin 4.2 (13) 3.0 (12) 0.80 (0.34-1.9)

Death or MI % (n) 14.3 (74) 12.6 (83) 0.93 (0.65-1.3)

no aspirin 15.5 (32) 16.9 (43) 1.16 (0.70-1.9) 0.25

aspirin 13.5 (42) 9.9 (40) 0.79 (0.50-1.3)

Net clinical outcomed % (n) 16.6 (86) 15.8 (104) 1.00 (0.72-1.38)

no aspirin 20.3 (42) 19.3 (49) 0.99 (0.63-1.6) 0.9

aspirin 14.1 (44) 13.6 (55) 1.03 (0.67-1.6)

ICH % (n) 0 (0) 1.1 (7) n/ae

no aspirin 0 (0) 1.2 (3) n/ae n/ae

aspirin 0 (0) 1.0 (4) n/ae

a Missing data on aspirin at discharge in one patient. b Propensity-score (conditional probability of receiving clopidogrel) adjusted relative risk ratio.
c Defined by disease codes in Table S1(suppl.) recorded in the Swedish Hospital Discharge Register. d Death, MI or any bleeding. e Event-rate too low for

analysis. OAC: oral anticoagulants; Adj. RR: adjusted relative risk; CI: confidence interval; n/a: not applicable; ICH: Intracranial haemorrhage.
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OAC plus aspirin and TT vs. OAC plus clopidogrel, respectively is

presented in Table 5. TT was associated with decreased risk of death

or MI compared to OAC plus clopidogrel.

Baseline characteristics of the four subgroups of combinations of

antiplatelet agents added to OAC are presented in

Supplementary Table S4.

Outcome after PCI with DES on OAC with or

without clopidogrel

There was no difference in incidence of death or MI at one year

between the clopidogrel group and the non-clopidogrel group in a

subgroup analysis of subjects undergoing PCI with DES deployment

(n=207), (adj. RR 0.71 [95% CI 0.44-1.15]). Neither was there any

difference in any bleeding at one year (adj. RR 1.16 [95% CI 0.46-

2.92]).

Discussion

Treatment with oral anticoagulants after PCI-S

In this multicentre register-study, prospectively including

consecutive patients with ACS in every day practice, we conclude

that patients on OAC after PCI-S have higher crude 1-year mortality

than patients not on OAC. However, OAC treatment itself is not

associated with higher mortality, which is thus associated with age,

comorbidities and possibly inadequate antithrombotic therapy.

Incidence of any bleeding requiring hospitalisation, net clinical

outcome and ICH on the other hand is higher in the OAC group

compared to the non-OAC group, which cannot be explained only

by comorbidities and age alone, but by OAC itself.

A recent publication from North America reported that only 30.5% of

patients with atrial fibrillation undergoing PCI during hospitalisation

due to ACS were discharged with OAC13. In a study by Ruiz-Nodar et

al on patients with AF who underwent PCI-S with DES (n=426), OAC

was associated with reduced mortality compared to different

antiplatelet regimens, mainly DAT14. There was a non-significant

increase in bleeding (14.9% vs. 9.0%; p=0.19) associated with OAC

treatment. Hälg et al reported a nine times higher risk of major

bleeding after discharge from hospital in patients on OAC (n=44)

compared to single or dual antiplatelet therapy (n=769) in the

BASKET population15. Sarafoff et al evaluated the use of echocardio -

graphical criteria, in patients with an indication for OAC (n=515), to

determine antithrombotic strategy after PCI-S with DES in a non-

randomised observational manner16. Triple therapy vs. DAT, for most

patients four to 12 weeks, followed by OAC and aspirin indefinite,

had a non-significant lower incidence of death, MI, stent thrombosis

or stroke at two year (14.1% vs. 18.0% OR=0.76, 95% CI

0.48–1.21; p=0.25). Karjalainen et al reported that 239 patients on

OAC undergoing PCI-S had an unsatisfactory prognosis and within

the group of patients with an indication for OAC, DAT was associated

with 8.8% stroke at one year compared to 2.8%, 3% and 0% for TT,

OAC plus aspirin and OAC plus clopidogrel, respectively10. Although

the differences were not statistically significant it is in agreement with

randomised data which showed OAC to be superior to DAT for

prevention of vascular events in patients with AF9. In aggregate, now

available data, suggests that patients with an indication for OAC

undergoing PCI-S due to ACS are at higher future risk for

cardiovascular events and stroke and should be discharged on OAC,

despite a higher risk of bleeding. 

Clopidogrel in patients on oral anticoagulants

after PCI-S

The second principal finding of our study is that in patients with

ACS, the use of clopidogrel after PCI-S in patients on OAC is not

associated with lower incidence of death or MI at one year. The

incidence of any bleeding at one year in the clopidogrel group is

dependent on aspirin use. Patients on TT have a fourfold higher risk

of any bleeding than patients on OAC plus aspirin at one year and

Table 5. Events at one year comparing OAC plus clopidogrel vs.

OAC plus aspirin and TT vs. OAC plus clopidogrel, respectively.

Any bleedinga Adj. RRb (95% CI)

OAC plus clopidogrel vs. OAC plus aspirin 3.37 (0.87-13.1)

Triple therapy vs. OAC plus clopidogrel 1.27 (0.55-2.94)

Major bleedinga

OAC plus clopidogrel vs. OAC plus aspirin 5.00 (0.54-46)

Triple therapy vs. OAC plus clopidogrel 1.49 (0.47-4.74)

Death

OAC plus clopidogrel vs. OAC plus aspirin 1.22 (0.51-2.93)

Triple therapy vs. OAC plus clopidogrel 0.65 (0.28-1.53)

Death/MI

OAC plus clopidogrel vs. OAC plus aspirin 1.26 (0.78-2.02)

Triple therapy vs. OAC plus clopidogrel 0.63 (0.40-0.99)

Net clinical outcomec

OAC plus clopidogrel vs. OAC plus aspirin 1.42 (0.91-2.23)

Triple therapy vs. OAC plus clopidogrel 0.72 (0.48-1.08)

OAC: oral anticoagulants; Adj. RR: adjusted relative risk; CI: confidence

interval. aDefined by disease codes in Table S1 (suppl.) recorded in the

Swedish Hospital Discharge Register. bPropensity-score (conditional

probability of receiving clopidogrel) adjusted relative risk ratio. cDeath, MI

or any bleeding.

Figure 3. Incidence of death or MI after PCI-S in patients on OAC with

acute coronary syndrome with or without clopidogrel. Estimations from

the Cox regression model at the mean level of propensity score,

defined as the conditional probability of receiving clopidogrel. Clopid:

clopidogrel; RR: adjusted relative risk ratio (95% confidence interval)
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only a modest increase in risk of any bleeding compared to OAC

plus clopidogrel. Furthermore, TT is associated with lower

incidence of death or MI compared to OAC plus clopidogrel.

Patients on OAC plus clopidogrel have a higher bleeding rate at one

year than patients on OAC and aspirin, although not statistically

significant. The clinical implication of our data is that if TT is not

thought to be tolerated due to increased risk of bleeding,

1) withdrawal of clopidogrel will reduce risk of bleeding more than

withdrawal of aspirin and 2) withdrawal of aspirin is associated

higher risk of death or MI.

Now available data on adding antiplatelet agents to OAC after PCI is

inconsistent. Karjalainen et al reported that the combination of OAC

plus aspirin had a high rate of stent thrombosis, 15.2% as

compared to 1.9%, 0% and 5,9% for TT, OAC plus clopidogrel and

DAT, respectively, p=0.00410. An observational study from the

Global Registry of Acute Coronary Events investigated the use of

single antiplatelet agent in combination with OAC (n=220) vs. TT

(n=580) after PCI-S and could not show any difference in 6-month

mortality17. In the single antiplatelet group, the use of either aspirin

or thienopyridine in combination with OAC resulted in similar

incidence of death and MI but there was a trend to a higher risk of

unscheduled PCI for OAC plus aspirin (17.2% vs. 7.9%, p=0.06). 

Previous studies have reported major bleeding rates ranging from

1.4% to 21% at one year10,14,16,18-25 associated with TT. Our study is,

to our knowledge, the largest report with long-term follow-up

reporting safety on TT (n=404). Major bleeding rates are at

reasonable levels when TT is prescribed at physician’s discretion,

albeit risk of ICH of 1.0% at one year must be taken into account. 

Randomised studies addressing the antithrombotic treatment in

PCI-patients requiring OAC are under way; six weeks vs. six months

of TT after DES implantation26 and OAC plus clopidogrel vs. TT27.

These studies will provide important data on the topic.

There are probably unknown important factors that might exert

negative influence on efficacy outcome in the clopidogrel group. We

lack appropriate data on lesion complexity up to 2004. It is likely

that clopidogrel use is associated with more complex lesions, e.g.,

longer lesions and bifurcation lesions, which increases the risk of

stent thrombosis28 and subsequently the risk of death or MI.

Secondly, physicians might have been more prone to discontinue

clopidogrel earlier than aspirin since randomised data on OAC plus

aspirin have been evident1-4,29,30 but none or only sparse

observational data have been available on OAC plus clopidogrel

when a majority of index-PCI in this study were performed.

Premature discontinuation of antiplatelet agents, clopidogrel or

aspirin have been associated with stent thrombosis28,31,32 and could

compromise the clopidogrel group. 

There are important general study limitations. Indication for OAC is

unknown and duration of OAC after discharge is not known

although we expect that most patients discharged with OAC are on

continuous medication during follow-up or until an event. Also, the

PK-INR is not known at the time of bleeding. Several endpoints

apart from the primary objectives have been reported and risk of

type I error due to multiple testing should be acknowledged. There

are also major strengths in this study. All data is collected

prospectively. The databases RIKS-HIA and SCAAR are both

recognised for high quality and including consecutive unselected

high number of patients representing the everyday practice.

Furthermore, this is, to our knowledge, the largest study with long-

term follow-up on OAC plus clopidogrel after PCI-S in ACS.

Conclusions
Patients with ACS discharged on OAC after PCI-S have higher crude

1-year mortality than patients not on OAC, largely explained by age

and comorbidities. Adding clopidogrel, at the physician’s discretion,

is not associated with lower incidence of death or MI at one year.

Triple therapy with OAC, clopidogrel and aspirin is associated with a

fourfold higher risk of any bleeding than OAC plus aspirin but a

lower risk of death or MI than OAC plus clopidogrel. Randomised

studies are warranted to determine the optimal duration as well as

combination of antithrombotic therapy after PCI-S in patients

requiring OAC in ACS.
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Table S4. Baseline characteristics for patients patients on OAC only, OAC plus aspirin, OAC plus clopidogrel, and triple therapy after PCI-S.

n OAC only OAC and aspirin OAC and clopidogrel Triple therapya

(n=207) (n=311) (n=254) (n=404)

Age, 25th Q, y, 75th Q 1177 61.5 70.0 76.0 59.0 68.0 75.0 62.0 71.0 76.0 58.0 66.0 74.0 

Male gender % (n) 1177 70.0% (145) 76.8% (239) 71.7% (182) 79.7% (322)

Diabetes % (n) 1177 19.3% (40) 16.4% (51) 18.9% (48) 16.6% (67)

Hypertension % (n) 1177 51.7% (107) 37.3% (116) 49.6% (126) 40.8% (165)

Previous MI % (n) 1177 31.4% (65) 18.6% (58) 15.4% (39) 13.4% (54)

Previous PCI % (n) 1177 9.2% (19) 8.7% (27) 7.9% (20) 6.4% (26)

Previous CABG % (n) 1177 14.5% (30) 9.6% (30) 9.8% (25) 8.7% (35)

Previous stroke % (n) 1177 15.5% (32) 8.4% (26) 13.8% (35) 8.4% (34)

History of chronic obstructive 

pulmonary disease % (n) 1177 8.2% (17) 5.1% (16) 7.1% (18) 4.5% (18)

Peripheral artery disease % (n) 1177 5.3% (11) 6.8% (21) 7.1% (18) 2.2% (9)

Cancer within three years % (n) 1177 4.8% (10) 2.9% (9) 3.1% (8) 2.5% (10)

History of bleedingb % (n) 1177 7.2% (15) 3.2% (10) 4.7% (12) 3.2% (13)

Atrial fibrillationc % (n) 1143 41.7% (83) 26.8% (81) 49.4% (121) 29.0% (115)

Admission year 1177

1997-1999 % (n) 15.0% (31) 18.3% (57) 4.7% (12) 4.2% (17)

2000-2002 % (n) 42.5% (88) 44.4% (138) 28.7% (73) 27.5% (111)

2003-2005 % (n) 42.5% (88) 37.3% (116) 66.5% (169) 68.3% (276)

Angiographic findings 1177

1-vessel % (n) 36.2% (75) 35.4% (110) 42.1% (107) 46.5% (188)

2-vessel % (n) 18.4% (38) 18.6% (58) 20.5% (52) 25.0% (101)

3-vessel % (n) 13.5% (28) 13.2% (41) 13.8% (35) 12.1% (49)

Unknown % (n) 28.0% (58) 28.6% (89) 20.9% (53) 13.1% (53)

Left main % (n) 1.9% (4) 2.6% (8) 2.0% (5) 2.0% (8)

Normal % (n) 1.9% (4) 1.6% (5) 0.8% (2) 1.2% (5)

CHF in hospital % (n) 1155 35.3% (72) 25.2% (76) 32.5% (81) 25.1% (100)

OAC: oral anticoagulants; 25th Q: 25th quartile; 75th Q: 75th quartile; MI: myocardial infarction; PCI: percutaneous coronary intervention; CABG: coronary

artery bypass grafting; aOAC, asprin and clopidogrel. bDefined by disease codes in Table S1 (suppl.) recorded in Swedish Hospital Discharge Register.
cHistory of atrial fibrillation(AF) and/or AF on ECG at admission or new onset AF during hospitalisation.
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Appendices

Supplemental methods

RIKS-HIA AND SCAAR
The number of participating CCUs in RIKS-HIA rose from 52 in

1997 to 73 in 2005 (in all 73 CCUs in Sweden). The register

includes information on age, sex, previous myocardial infarction

(MI), AF, diabetes, hypertension, hyperlipidaemia, previous PCI,

previous coronary artery bypass grafting (CABG), medication at

admission, electrocardiogram (ECG) at admission, biochemical

markers, pharmacological treatment, revascularisation procedures,

and medication at discharge. The number of PCI centres in Sweden

rose from twelve in 1997 to 26 in 2005. In 1999, 96% of all PCI

were included in SCAAR and from 2001 all PCI centres report all

procedures. 

STATISTICAL ANALYSIS
Variables used in the propensity score were; age, admission year,

gender, diabetes, hypertension, previous MI, previous PCI, previous

CABG, ECG rhythm, AF, previous stroke, history of kidney failure,

history of chronic obstructive pulmonary disease, dementia, history

of heart failure, peripheral artery disease, cancer within three years,

history of dialysis, history of major bleeding, heparin during

hospitalisation, ST-T changes on ECG, cardiac biomarkers,

angiographic findings, congestive heart failure (CHF) during

hospitalisation, and drugs at admission; angiotensin converting

enzyme inhibitor and/or angiotensin receptor II-blockade, aspirin,

clopidogrel, beta blockers, calcium antagonists, digitalis, diuretics,

statins, other lipid lowering drugs, nitrates, and OAC. The

propensity score models were evaluated for the two analyses and

were found to be satisfying with regard to balancing the entered

variables.

SUPPLEMENTAL TABLES
Table S1. Definitions of intracranial bleeding, major bleeding and

any bleeding by International Classification of Diseases, 10th

revision (ICD-10) codes as reported to the Swedish Hospital

Discharge Register.

Term Definition, ICD-10 codes

Intracranial bleeding I60.0-I60.9, I61.0-I61.9, I62.0-I62.9

Major bleeding Intracranial bleeding + D62.9, I85.0, K22.6,

K25.0, K25.2, K25.4, K25.6, K26.0, K26.2, K26.4,

K26.6, K27.0, K27.2, K27.4, K27.6, K28.0, K28.2,

K28.4, K28.6, K29.0, K62.5, K92.0, K92.1, K92.2

Any bleeding Major bleeding + D50.0, H35.6, H43.1, H45.0,

H92.2, N42.1, N50.1A, N93.8, N93.9, N95.0,

R04.1, R04.2, R04.8, R04.9, R31.9 T81.0



- 9 -

Table S3. Complementary baseline characteristics of patients
discharged after PCI-S on OAC with or without clopidogrel.

n OAC OAC clopidogrel 
n=518 n=659

Indication 1161
NSTEMI/UAP % (n) 74.5 (379) 79.6 (519)
STEMI % (n) 15.1 (77) 10.4 (68)
Stable CAD % (n) 7.9 (40) 8.4 (55)
Other % (n) 2.6 (13) 1.5 (10)

History of renal failure % (n) 1177 1.2 (6) 0.9 (6)

History of chronic obstructive 
pulmonary disease % (n) 1177 6.4 (33) 5.5 (36)

History of heart failure % (n) 1177 10.4 (54) 7.1 (47)

Peripheral artery disease % (n) 1177 6.2 (32) 4.1 (27)

Cancer within three years % (n) 1177 3.7 (19) 2.7 (18)

Admission year
1997-1999 % (n) 1177 17.0 (88) 4.4 (29)
2000-2002 % (n) 43.6 (226) 27.9 (184)
2003-2005 % (n) 39.4 (204) 67.7 (446)

ECG at admission
Normal ST-T region % (n) 1139 17.2 (86) 15.5 (99)
Pat T-wave % (n) 11.6 (58) 10.9 (70)
ST-elevation % (n) 41.7 (208) 50.9 (326)
ST-depression % (n) 19.2 (96) 13.6 (87)
Other ST-T changes % (n) 10.2 (51) 9.1 (58)

Medication at admission
ACE-inh and/or ARB % (n) 1159 24.4 (124) 22.0 (143)
Aspirin % (n) 1162 33.5 (171) 25.0 (163)
Clopidogrel % (n) 1163 3.1 (16) 6.9 (45)
Beta blockers % (n) 1160 47.8 (244) 39.2 (255)
Calcium antagonist % (n) 1153 15.6 (79) 14.4 (93)
Digitalis % (n) 1155 7.9 (40) 7.3 (47)
Diuretics % (n) 1160 23.8 (121) 22.6 (147)
Statins % (n) 1156 23.6 (120) 20.8 (135)
Nitrates % (n) 1155 17.4 (88) 12.0 (78)
OAC % (n) 1157 23.8 (121) 29.4 (191)

Cardiac enzyme levels
CKMB <4 / TnT <0.05 1177 12.9 (67) 10.8 (71)
CKMB >10 / TnT >0.4 56.2 (291) 54.0 (356)
CKMB 5-9 /TnT 0.06-0.39 12.7 (66) 10.5 (69)
missing 18.1 (94) 24.7 (163)

Heparins during hospitalisation 1149
None % (n) 39.1 (198) 35.8 (230)
Unfractionated heparin % (n) 16.6 (84) 15.7 (101)
LMWH %(n) 44.3 (224) 48.5 (312)

Angiographic findings 1177
1-vessel % (n) 35.7 (185) 44.8 (295)
2-vessel % (n) 18.5 (96) 23.2 (153)
3-vessel % (n) 13.3 (69) 12.9 (85)
Unknown % (n) 28.4 (147) 16.1 (106)
Left main % (n) 2.3 (12) 2.0 (13)
Normal% (n) 1.7 (9) 1.1 (7)

Medication at discharge
ACE-inh and/or ARB % (n) 1163 62.4 (318) 70.8 (462)
Beta blockers % (n) 1175 86.7 (449) 89.5 (588)
Calcium antagonist % (n) 1148 13.5 (68) 12.6 (81)
Digitalis % (n) 1158 14.8 (76) 10.8 (70)
Diuretics % (n) 1160 44.4 (227) 39.1 (254)
Nitrates % (n) 1157 27.7 (142) 17.2 (111)
Statins % (n) 1163 73.1 (375) 80.2 (521)

OAC: oral anticoagulants; PCI: percutaneous coronary intervention; ACE-
inh: angiotensin converting enzyme inhibitor; ARB: angiotensin receptor
blocker; CK-MB: MB-fraction of creatinine kinase; TnT: Troponin T; LMWH:
low-molecular weight heparin 

Clinical research

Table S2. Complementary baseline characteristics of patients

discharged after PCI-S, with or without OAC.

n No OAC OAC
(n=26,789) (n=1,183)

Indication 27621

NSTEMI/UAP % (n) 79.2% (20960) 77.4% (903)

STEMI % (n) 11.7% (3082) 12.5% (146)

Stable CAD % (n) 8.1% (2151) 8.1% (95)

Other % (n) 1.0% (261) 2.0% (23)

History of renal failure % (n) 27972 0.6 (172) 1.0 (12)

History of chronic obstructive 

pulmonary disease % (n) 27972 4.6 (1243) 5.8 (69)

History of heart failure % (n) 27972 2.5 (660) 8.5 (101)

Peripheral artery disease % (n) 27972 2.4 (641) 5.0 (59)

Cancer within three years % (n) 27972 2.2 (580) 3.1 (37)

Admission year 27972

1997-1999 % (n) 6.8 (1834) 10.1 (119)

2000-2002 % (n) 29.2 (7822) 34.9 (413)

2003-2005 % (n) 64.0 (17133) 55.0 (651)

ECG at admission 27113

Normal ST-T region% (n) 20.0 (5182) 16.2 (185)

Pat T-wave % (n) 13.8 (3583) 11.2 (128)

ST-elevation % (n) 41.7 (10838) 47.0 (538)

ST-depression % (n) 17.0 (4403) 16.2 (185)

Other ST-T changes % (n) 7.6 (1962) 9.5 (109)

Medication at admission

ACE-inh and/or ARB % (n) 27572 15.8 (4171) 23.1 (269)

Aspirin % (n) 27612 31.9 (8427) 28.6 (334)

Clopidogrel % (n) 27608 5.3 (1396) 5.2 (61)

Beta blockers % (n) 27585 32 (8441) 43 (501)

Calcium antagonists % (n) 27531 12.7 (3355) 14.9 (173)

Digitalis % (n) 27568 1.6 (414) 7.5 (87)

Diuretics % (n) 27576 12.8 (3376) 23.0 (268)

Statins % (n) 27582 18.4 (4863) 21.9 (255)

Nitrates % (n) 27539 10.8 (2844) 14.5 (168)

Cardiac enzymes:

CKMB <4 / TnT <0.05 27972 13.6 (3642) 11.7 (139)

CKMB >10 / TnT >0.4 45.4 (12154) 55.0 (651)

CKMB 5-9 /TnT 0.06-0.39 12.3 (3283) 11.4 (135)

Missing 28.8 (7710) 21.8 (258)

Heparins during hospitalisation

None % (n) 27441 33.7 (8865) 37.3 (431)

Unfractionated heparin%(n) 13.9 (3662) 16.1 (186)

LMWH % (n) 52.3 (13759) 46.6 (538)

Angiographic findings 27972

1-vessel % (n) 43.2 (11576) 40.9 (484)

2-vessel % (n) 23.5 (6302) 21.0 (249)

3-vessel % (n) 11.2 (2995) 13.0 (154)

Left main % (n) 2.1 (560) 2.1 (25)

Normal % (n) 1.0 (257) 1.4 (17)

Unknown % (n) 19.0 (5099) 21.5 (254)

Medication at discharge

ACE-inh and/or ARB % (n) 27915 49.8 (13326) 67.0 (782)

Beta blockers % (n) 27927 88.7 (23712) 88.3 (1042)

Calcium antagonist % (n) 27810 11.9 (3180) 13.1 (151)

Digitalis % (n) 27889 1.9 (517) 12.6 (146)

Diuretics % (n) 27880 19.8 (5292) 41.5 (483)

Statins % (n) 27883 81.8 (21855) 77.1 (900)

Nitrates % (n) 27866 17.3 (4619) 21.9 (255)

OAC: oral anticoagulants; PCI: percutaneous coronary intervention; ACE-
inh: angiotensin converting enzyme inhibitor; ARB: angiotensin receptor
blocker; CK-MB: MB-fraction of creatinine kinase; TnT: troponin T; LMWH:
low-molecular weight heparin


