
- 492 - EuroInterv.2008;4:492-501 published online ahead of print November 2008

Effect of gender differences on early and mid-term clinical
outcome after percutaneous or surgical coronary
revascularisation in patients with multivessel coronary
artery disease: Insights from ARTS I and ARTS II
Sophia Vaina1*, MD; Vassilis Voudris2, MD; Marie-Claude Morice3, MD; Bernard De Bruyne4, MD, PhD;
Antonio Colombo5, MD; Carlos Macaya6, MD; Gert Richardt7, MD; Jean Fajadet8, MD; 
Christian Hamm9, MD; Monique Schuijer10, PhD; Nathalie Macours11, PhD; Hans-Peter Stoll11, MD;
Dennis V. Cokkinos2, MD; Christodoulos Stefanadis1, MD; Patrick W. Serruys12, MD, PhD;
on behalf of the ARTSII investigators
1. First Department of Cardiology, Athens Medical School, Athens, Greece; 2. Onassis Cardiac Surgery Center, Athens, Greece;
3. Institut Cardiovasculaire Paris Sud, Massy, France; 4. Onze Lieve Vrouw Ziekenhuis, Aalst, Belgium; 5. San Raffaele
Hospital, Milan, Italy; 6. Hospital Clinico San Carlos, Madrid, Spain; 7. Segeberger Kliniken GmbH, Bad Segeberg, Germany;
8. Clinique Pasteur, Toulouse, France; 9. Kerckhof-Klinik, Bad Nauheim, Germany; 10. Cardialysis B. V., Rotterdam,
The Netherlands; 11. Cordis Clinical Research EMAE, Waterloo, Belgium; 12. Thoraxcenter, Rotterdam, The Netherlands

Monique Schuijer is an employee of Cardialysis B. V., Rotterdam, The Netherlands. Nathalie Macours and Hans-Peter Stoll are employees of 

Cordis Clinical Research EMAE, Waterloo, Belgium. All other authors have no conflict of interest to declare.

Abstract
Aims: The aim of the current study was to compare the short and mid-term outcome between males and

females treated with percutaneous coronary intervention (PCI) with bare metal stent implantation or

coronary artery bypass graft (CABG) surgery and drug-eluting stent implantation in the Arterial

Revascularisation Therapies Study I and II (ARTS I and II).

Methods and Results: The patients included in ARTS I were randomised to PCI with bare metal stents or to

CABG. The patients enrolled in ARTS II were treated with Cypher™ stent implantation. All patients were

scheduled for clinical follow-up at one, six and twelve months, and after three and five years. Major adverse

cardiac and cerebrovascular events (MACCE) included death, cerebrovascular accident (CVA), myocardial

infarction (MI), repeat target vessel PCI (RPCI) and CABG. At one and three-year follow-up in ARTS II, both

the female and male patients had an incidence of MACCE similar to ARTS I-CABG. When comparing the

female and male population of ARTS II, there were no differences between the two genders in terms of in-

hospital outcome. At one year and three years there were no gender specific differences in the incidence of

MACCE.

Conclusions: Female and male patients in ARTS II had significantly lower MACCE rates compared with

ARTS I-PCI, but similar to that of ARTS I-CABG. In ARTS II, MACCE free survival was similar for the two

genders at three years follow-up.
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Introduction
Although coronary artery disease is the leading cause of death in

both genders, its prevalence and impact on women’s health has

been only recently recognised1. In most clinical trials evaluating

optimal coronary revascularisation strategies, women are

consistently under-represented, with the majority including no more

than 30% of females2-5. As a consequence, women were treated on

evidence extrapolated from studies mainly based on male

populations, even though it was observed that certain risk factors

constituted a greater risk for women than men, and that women

who sustained coronary events had less favourable outcomes than

their male counterparts.

From the 1980s and the early 1990s studies comparing gender-

related differences following coronary revascularisation procedures

demonstrated higher in-hospital mortality, lower procedural success

rates and higher complication rates in women6. However, more

recent studies showed a general improvement in overall success

rates in women submitted to PCI, despite the fact that they had

more comorbid factors7-9. Similar results have been reported after

CABG10.

ARTS I was designed to compare CABG and PCI with bare metal

stent implantation for the treatment of patients with multivessel

disease11. The study demonstrated a similar early and long-term

outcome between female and male subjects. The only difference

observed was an increased risk of bleeding complications in women

treated with PCI. In both genders of the ARTS I population,

treatment with CABG was associated with a lower incidence of

MACCE compared to PCI at five years12.

The introduction of drug-eluting stents for the treatment of coronary

artery disease has resulted in significant reductions of angiographic

and clinical restenosis13,14. In the recently published ARTS II study it

was reported that the overall MACCE rate at one year was similar to

that of the ARTS I-CABG arm and significantly reduced when

compared to the ARTS I-PCI arm15. The aim of the current study

was to compare the short and mid-term outcome between males

and females treated with bare metal stent implantation or CABG

and sirolimus-eluting stent implantation in ARTS I and II.

Methods

Study design

ARTS II is a multicentre, non-randomised, open-label study, which

was designed to evaluate sirolimus-eluting stent (Cypher™ stent,

Cordis, Warren, NJ, USA) implantation in patients with multivessel

coronary artery disease15. The study population randomised to either

PCI with bare metal stents (Crown™ or CrossFlex™ stent, Cordis,

Warren, NJ, USA) or to surgical revascularisation in ARTS I was

used as a historical control11. Inclusion and exclusion criteria were

identical in both studies. In order to ensure the comparability of the

populations and the inclusion of at least 1/3 of patients with three-

vessel disease, stratification was done by clinical site and enrolment

was accomplished via a central telephone service. The treatment

decisions were left to the operators’ discretion. The study stents had

a diameter of 2.5 to 3.5 mm and a length of 13 to 33 mm. All

patients were scheduled for clinical follow-up visits including an

ECG at one and six months, and subsequently at one, three and five

years.

Each participating centre’s ethical committee approved the study.

Written informed consent was obtained before the procedure.

Study population

The study population consisted of patients with stable or unstable

angina or silent ischaemia and at least two new significant lesions

(>50% diameter stenosis) one of them located mandatorily in the

left anterior descending artery (LAD), and the other in a different

major epicardial vessel. Exclusion criteria were left main disease,

the presence of more than one total occlusion, a history of previous

coronary intervention, severe congestive heart failure or a left

ventricular ejection fraction less than 30%. Also excluded from the

study were patients with a history of cerebrovascular accident,

transmural myocardial infarction in the preceding week, severe

hepatic or renal disease, neutropenia or thrombocytopenia,

intolerance or contradiction to acetylsalicylic acid or

thienopyridines, the need for concomitant major surgery and life-

limiting concomitant non-cardiac disease. Patients were divided

into two groups according to gender.

Study objectives

The primary aim of this analysis was to assess the 30 day, one year

and three years clinical outcome of the female patients enrolled in

ARTS I and ARTS II and to determine whether it is comparable with

that of the male patients. The secondary objective is to evaluate any

differences in the one year and three years outcome between

women and men in ARTS II.

Endpoint definitions

Death from all causes were reported, and categorised as cardiac

unless there was documentation to the contrary. Cerebrovascular

events (CVA) included: stroke, transient ischaemic attacks, and

reversible ischaemic neurological deficits. Within seven days after

the intervention, a diagnosis of MI was made if new abnormal Q-

waves (according to the Minnesota code) developed and either a

ratio of serum creatinine kinase MB (CK-MB) isoenzyme to total

cardiac enzyme was greater than 0.1 or a CK-MB value that was

5 times the upper limit of normal was present. Serum creatinine

kinase levels were measured six and 12 hours after the intervention

and before discharge. Beginning eight days after the procedure,

either new abnormal Q-waves or enzymatic changes were sufficient

for diagnosis of MI. This specific method of defining myocardial

infarction was developed for ARTS I to address the difficulty of

diagnosing a myocardial infarction after surgery11. A myocardial

infarction was confirmed only after the relevant electrocardiograms

had been analysed by the electrocardiographic core laboratory and

adjusted by an independent clinical event committee. Stent

thrombosis was defined according to the ARC consensus criteria16.

All repeat revascularisation procedures were recorded. Events were

counted from the time of the start of the initial procedure. MACCE

included death, CVA, MI, repeat target vessel PCI (RPCI) and CABG.
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Endpoint measurement

In ARTS I, the patients were randomised after informed consent was

obtained and thereafter they entered a waiting list. In ARTS II, the

patients were submitted to coronary revascularisation within 48 hours

after inclusion. In order to compensate for the temporal difference

since allocation between ARTS I and ARTS II, events for the present

report were counted from the time of the procedure for all the patients

and not from the time of allocation as previously reported12.

Statistical analysis

Demographic and procedural characteristics of female patients

were compared between ARTS II and ARTS I (CABG and PCI) and a

similar comparison was performed for the males. Continuous

variables are expressed as mean ±standard deviation. Categorical

variables are presented as counts and percentages. The F-test from

a one-way analysis of variance for continuous variables and the

Fisher’s exact test for categorical variables were used.

MACCE at 30 days, one-year and three years are presented as

counts and percentages and were compared in terms of relative

risks (ARTS II vs. both ARTS I arms) with 95% confidence intervals.

For the analysis of stent thrombosis in the ARTS II population at

three years follow up, the Fisher’s exact test was used. Stent

thrombosis is presented as counts and percentages. Time-to-event

variables are presented as Kaplan-Meier curves, and the overall

incidence was tested using the log-rank test.

Results
In ARTS I, 1,205 patients (283 female and 922 male) were

randomised to either percutaneous or surgical coronary

revascularisation between April 1997 and June 1998 and in ARTS II

605 patients (142 female and 465 male) were enrolled between

February and November 2003 at 45 participating centres.

Baseline characteristics

Table 1 and 2 present the baseline demographic and angiographic

characteristics of the three treatment groups in female and male

patients. Comorbidities such as hypercholesterolaemia, diabetes

and hypertension include also treated patients.

Female patients in ARTS II had a significantly higher percentage of

diabetes mellitus and hypertension compared with ARTS I female

patients. The percentage of three-vessel disease was 52.1% in the

ARTS II female cohort vs. 24.1% in ARTS I-PCI (p<0.001) and

28.9% in ARTS I-CABG (p<0.001) female group. The mean

number of significant lesions per female patient was 3.4 + 1.2 in

ARTS II vs. 2.7 + 0.9 in ARTS I-PCI (p<0.001) and 2.7 + 0.9 in

ARTS I-CABG (p<0.001).

The ARTS II male population had a significantly higher percentage

of patients with hypertension and hypercholesterolemia compared

with the respective ARTS I-PCI and ARTS I-CABG population.

However, significantly fewer male patients were current smokers in

ARTS II compared with ARTS I-PCI and ARTS I-CABG male

Table 1. Baseline patient demographics and clinical characteristics.

                                                                                                           Females                                                                             Males
                                                                                    ARTS II         ARTS I-PCI     ARTS I-CABG        P-value            ARTS II         ARTS I-PCI     ARTS I-CABG        P-value
                                                                                (N=142 pts)    (N=138 pts)    (N=145 pts)                          (N=465 pts)    (N=462 pts)    (N=460 pts)             

Age (years)                                                                   66.0±9.2          65.7±8.3         64.1±8.3*          0.1207           61.7±9.6         59.1±9.5**         60.4±9.5*           0.0002

Ejection Fraction (%)                                                    62.0±11.4        62.9±11.9        60.9±14.1          0.4390          59.6±11.6         60.4±12.3          60.2±12.9           0.6796

Body Mass Index (kg/m2)                                                28.7±5.3         27.1±4.4*         27.6±4.1           0.0157           27.2±3.6           27.2±3.5           27.3±3.5            0.9571

Previous myocardial infarction                                        46 (32.4%)      48 (34.8%)        50 (34.5%)        0.9017         163 (35.1%)     218 (47.2%)**   204 (44.3%)**    <0.0001

Previous PCI                                                                  0 (0.0%)          2 (1.4%)           3 (2.1%)         0.2916             3 (0.6%)          7 (1.5%)         11 (2.4%)*         0.0879

Peripheral vascular disease                                              9 (6.4%)          8 (5.8%)           8 (5.5%)         0.9664           33 (7.1%)         25 (5.4%)         23 (5.0%)           0.3780

History of CVA (ARTS II) or TIA (ARTS I)                           3 (2.1%)          2 (1.4%)           0 (0%)            0.2098             4 (0.9%)          3 (0.6%)           6 (1.3%)           0.5402

Carotid Surgery                                                               1 (0.7%)          0 (0.0%)           2 (1.4%)         0.7763             7 (1.5%)          3 (0.6%)           4 (0.9%)           0.4698

Chronic Obstructive Pulmonary Disease                              5 (3.5%)          6 (4.3%)           4 (2.8%)         0.7177           17 (3.7%)         24 (5.2%)         25 (5.4%)           0.3702

Risk factors                                                                                                                                            
– hypertension#                                                   108 (76.1%)      74 (53.6%)**    93 (64.1%)*     <0.0001         300 (64.5%)     194 (42.0%)**   179 (38.9%)**    <0.0001
– previously smoker                                               26 (18.3%)      32 (23.2%)        40 (27.6%)        0.1754         222 (47.7%)     230 (50.0%)      242 (52.6%)         0.3353
– current smoker                                                   22 (15.5%)      26 (18.8%)        24 (16.6%)        0.7498           95 (20.4%)     141 (30.7%)**   132 (28.7%)**    <0.0001
– family history of MI/sudden death <55 yrs            53 (38.1%)      67 (48.9%)        80 (55.2%)**    0.0150         164 (35.3%)     166 (36.2%)      173 (37.8%)         0.7316
– diabetes mellitus#                                               53 (37.3%)      30 (21.7%)**    30 (20.7%)**    0.0023         106 (22.8%)       82 (17.7%)        66 (14.3%)**      0.0038
– hypercholesterolaemia (> 200 mg/dl)#                 109 (77.3%)      97 (70.8%)      104 (71.7%)*      0.4130         339 (73.1%)     249 (54.1%)**   244 (53.2%)**    <0.0001

Stable angina                                                               76 (53.5%)      92 (66.7%)        85 (58.6%)        0.0769         247 (53.1%)     246 (53.2%)      266 (57.8%)         0.2640

Unstable angina                                                           57 (40.1%)      45 (32.6%)        56 (38.6%)        0.3847         164 (35.3%)     181 (39.2%)      169 (36.7%)         0.4626

Silent ischaemia                                                             9 (6.3%)          1 (0.7%)           4 (2.8%)         0.0255           54 (11.6%)       35 (7.6%)*        25 (5.4%)**       0.0027

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, CVA: cerebrovascular accident, TIA: transient ischemic attack; * Compared with
ARTS II, p<0.05 based on Student t-test; ** Compared with ARTS II, p<0.01 based on Student t-test; # Includes also patients under treatment with the
appropriate medical therapy

Effect of gender on outcome after percutaneous or surgical revascularisation
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patients. The percentage of three-vessel disease was 54.0% in

ARTS II male patients vs. 28.5 in ARTS I-PCI (p<0.001) and 30.4%

in ARTS I-CABG (p<0.001). The mean number of significant lesions

per male patient was 3.6 + 1.3 in ARTS II vs. 2.8 + 1.0 in ARTS I-

PCI (p<0.001) and 2.8 + 1.0 in ARTS I-CABG (p<0.001).

Female versus male patients in ARTS II

Female patients were older than male patients (66.0±9.2 years vs.

61.7±9.6 years, p<0.001), had a higher incidence of diabetes

mellitus (37.3% vs. 22.8%, p=0.001), hypertension (76.1% vs.

64.5%, p=0.011) and obesity (Body Mass Index: 28.7±5.3 kg/m2

vs. 27.2±3.6 kg/m2, p<0.001). On the other hand female patients

had a better ejection fraction (62.0±11.4% vs. 59.6±11.6%,

p=0.049) and a lower rate of previous smoking habit (18.3% vs.

47.7%, p<0.001). The angiographic and procedural characteristics

were similar for the two genders, except that more male patients

were treated with IIb/IIIa inhibitors during the PCI (34.8% vs.

24.6%, p=0.024).

Short-term clinical outcome in female and male
patients in ARTS I and ARTS II

Up to 30 days, there were no deaths observed in the ARTS II female

patients, whereas six deaths were reported in the female surgical

cohort of ARTS I (0% vs. 4.1%, p=0.030). However the incidence of

total MACCE was similar between the two groups (3.5% vs. 8.3%,

p=0.13), but lower than that of the females patients enrolled in

ARTS I-PCI (Table 3). Likewise, there were no differences in the

incidence of MACCE between the males in ARTS II and those

assigned to ARTS I-CABG (3.0% vs. 5.7%, p=0.052), although the

incidence of MACCE was lower compared with the male arm of

ARTS I-PCI (3.0% vs. 8.0%, p<0.001) (Table 4).

One-year and three-year clinical outcome in
female and male patients in ARTS I and ARTS II

Both at one and three-year follow-up, the incidence of MACCE in

the female patients of ARTS II was similar to the female population

enrolled in ARTS I-CABG, but lower than the female population

treated percutaneously in ARTS I (Tables 5, 6 and Figure 1).

Interestingly, up to 365 days women assigned to both the surgical

and interventional arm of ARTS I had a higher incidence of death

compared to ARTS II (6.2% vs. 0.7%, p=0.019 and 5.8% vs. 0.7%,

p=0.018, respectively). However, at three years, this difference

diminished (6.9% vs. 2.8%, p=0.17 and 7.2% vs. 2.8%, p=0.11,

respectively). Additionally, both at one year and three years, female

patients in ARTS II had fewer repeat revascularisation procedures

compared with the female population enrolled in ARTS I-PCI (6.3%

vs. 20.3%, p<0.001 and 10.6% vs. 24.6%, p=0.003, respectively).

Similar results were observed in the male population. In ARTS II,

Table 2. Angiographic and procedural characteristics.

                                                                                                                     Females                                                                                         Males
                                                                                           ARTS II           ARTS I-PCI       ARTS I-CABG         P-value             ARTS II           ARTS I-PCI       ARTS I-CABG            P-value
                                                                                        (N=142 pts      (N=138 pts      (N=145 pts                               (N=465 pts      (N=462 pts      (N=460 pts
                                                                                     N=485 lesions)N=355 lesions)N=382 lesions)                        N=1675 lesions)N=1251 lesions)N=1256 lesions)         
Location of lesions                                                                                                                                  

– Right coronary artery                                        137 (28.2%)     113 (31.8%)      105 (27.5%)        0.3827         491 (29.3%)     387 (30.9%)      378 (30.1%)         0.6368
– Left main                                                            0 (0.0%)          1 (0.3%)           0 (0.0%)         0.2905             0 (0.0%)          0 (0.0%)           1 (0.1%)           0.5995
– Left anterior descending                                    207 (42.7%)     144 (40.6%)      164 (42.9%)        0.7744         690 (41.2%)     489 (39.1%)      509 (40.5%)         0.5139
– Left circumflex artery                                        141 (29.1%)      97 (27.3%)      113 (29.6%)        0.7782         494 (29.5%)     375 (30.0%)      368 (29.3%)         0.9295

Lesion classification                                                                                                                                
– Type A/B1                                                       155 (32.2%)     127 (35.8%)      140 (36.6%)        0.3438         491 (29.6%)     392 (31.3%)      485 (38.6%)**    <0.0001
– Type B2/C                                                        326 (67.8%)     228 (64.2%)      242 (63.4%)        0.3438        1167 (70.4%)     859 (68.7%)      771 (61.4%)**    <0.0001

No of diseased arteries                                                                                                                            
– Single                                                                 1 (0.7%)          3 (2.3%)           1 (0.7%)         0.4547             1 (0.2%)         20 (4.5%)**      21 (4.7%)**      <0.0001
– Double                                                              67 (47.2%)      98 (73.7%)**  100 (70.4)**      <0.0001         213 (45.8%)     301 (67.0%)**   292 (64.9%)**    <0.0001
– Triple                                                                74 (52.1%)      32 (24.1%)**    41 (28.9%)**   <0.0001         251 (54.0%)     128 (28.5%)**   137 (30.4%)**    <0.0001

No of stented lesions                                                      3.1±1.1          2.4±0.9**          2.0±0.0           <0.0001           3.2±1.2           2.5±1.0**          2.0±0.8**          <0.0001

No of stents implanted                                                    3.5±1.4          2.8±1.4**         1.8±1.3*          <0.0001           3.7±1.6           2.8±1.2**          2.4±1.2**          <0.0001

Total stent length (mm)                                                69.6±28.9      46.6±22.9**       43.0±2.6          <0.0001          73.4±32.9       47.9±21.3**      40.0±15.0**        <0.0001

Maximum dilatation pressure (Atm)                                  16.3±2.6        14.2±2.7**        15.0±3.0          <0.0001          16.4±2.9         14.7±2.8**        13.9±2.2**         <0.0001

IIB/IIIA inhibitors                                                       35 (24.6%)                                                                        162 (34.8%)

Conduit arterial                                                                                                       129 (92.1%)                                                                          411 (93.6%)

No of anastomoses                                                                                                      2.7±0.8                                                                                 2.9±1.0

Duration of procedure (min)                                           87.7±44.8        97.5±51.4      186.5±61.7**       <0.0001          84.3±42.7       99.1±49.6**     195.4±68.1**       <0.0001

Days to procedure since randomisation#                            0.1±0.7        12.5±19.9**     30.2±39.4**        <0.0001           0.1±1.2         10.3±15.2**      25.8±38.2**        <0.0001

Days in hospital since procedure                                       3.7±3.4            4.5±4.3         10.2±5.8**         <0.0001           3.3±2.4            3.8±3.5*           9.4±4.7**          <0.0001

Hospital stay (days)                                                        5.6±4.9            6.4±5.2         12.8±6.4**         <0.0001           5.2±3.9            5.4±4.4           12.4±6.4**         <0.0001

# In ARTS II in total 6 patients have been enrolled post procedure; PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft; *compared
with ARTS II, p<0.05 based on Student t-test; **compared with ARTS II, p<0.01 based on Student t-test

Clinical research

EIJ17_15Vaina_492_501c  16/12/08  11:35  Page495



- 496 -

Table 3. Major adverse cardiac or cerebrovascular events - up to 30 days in females.
                                                                                 ARTS II          ARTS I-PCI         ARTS I-PCI        P-value                   ARTS I-CABG    ARTS I-CABG P-value
                                                                             (N=142 pts)    (N=138 pts)      Relative Risk                                    (N=145 pts)    Relative Risk
                                                                                                      [95% CI]                                                                                         [95% CI]
MACCE (Death, CVA, MI, CABG, RPCI)                              5 (3.5%)      18 (13.0%)      0.27 [0.10, 0.71]      0.004                     12 (8.3%)     0.43 [0.15, 1.18]         0.13

Death                                                                         0 (0.0%)        4 (2.9%)                                      0.058                      6 (4.1%)                                      0.030

CVA                                                                            0 (0.0%)        3 (2.2%)                                      0.12                        1 (0.7%)                                      1.00

Composite of Death/CVA                                               0 (0.0%)         6(4.3%)                                      0.014                      7 (4.8%)                                      0.015

MI                                                                             2 (1.4%)        5 (3.6%)        0.39 [0.08, 1.97]      0.28                        6 (4.1%)     0.34 [0.07, 1.66]         0.28
– Q wave MI                                                         2 (1.4%)        5 (3.6%)        0.39 [0.08, 1.97]      0.28                        5 (3.4%)     0.41 [0.08, 2.07]         0.45
– non Q wave MI                                                  0 (0.0%)        0 (0.0%)                                                                    1 (0.7%)                                      1.00

Composite of Death/CVA/MI                                           2(1.4%)       10 (7.2%)        0.19 [0.04, 0.87]      0.018                     10 (6.9%)     0.20 [0.05, 0.92]         0.035

Revascularisation                                                         3 (2.1%)      10 (7.2%)        0.29 [0.08, 1.04]      0.049                      2 (1.4%)     1.53 [0.26, 9.03]         0.68

CABG                                                                          3 (2.1%)        5 (3.6)          0.58 [0.14, 2.39]      0.50                        1 (0.7%)    3.06 [0.32, 29.10]        0.37

RPCI                                                                           0 (0.0%)        5 (3.6)                                        0.028                      1 (0.7%)                                      1.00

Subacute Occlusion                                                      0 (0.0%)        4 (2.9%)                                      0.058                      0 (0.0%)

MACCE-Free Survival                                                  137 (96.5%)   120 (87.0%)      1.11 [1.03, 1.19]      0.004                   133 (91.7%)   1.05 [0.99, 1.11]         0.13

PCI: percutaneous coronary intervention, CABG: coronary artery by-pass graft, MACCE: major adverse cardiac or cerebrovascular events, CVA: cerebrovascular
accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Table 4. Major adverse cardiac or cerebrovascular events - up to 30 days in males.
                                                                                 ARTS II          ARTS I-PCI         ARTS I-PCI        P-value                   ARTS I-CABG    ARTS I-CABG P-value
                                                                             (N=465 pts)    (N=462 pts)      Relative Risk                                   (N=457* pts)   Relative Risk
                                                                                                                              [95% CI])                                                                [95% CI]
MACCE (Death, CVA, MI, CABG, RPCI)                            14 (3.0%)      37 (8.0%)        0.38 [0.21, 0.69]    <0.001                     26 (5.7%)     0.53 [0.28, 1.00]         0.052

Death                                                                         0 (0.0%)        6 (1.3%)                                      0.015                      2 (0.4%)                                      0.25

CVA                                                                            1 (0.2%)        3 (0.6%)        0.33 [0.03, 3.17]      0.37                        5 (1.1%)     0.20 [0.02, 1.68]         0.12

Composite of Death/CVA                                               1 (0.2%)        9 (1.9%)        0.11 [0.01, 0.87]      0.011                      7 (1.5%)     0.14 [0.02, 1.14]         0.037

MI                                                                             5 (1.1%)      15 (3.2%)        0.33 [0.12, 0.90]      0.025                     17 (3.7)       0.29 [0.11, 0.78]         0.009
– Q wave MI                                                         3 (0.6%)      13 (2.8%)        0.23 [0.07, 0.80]      0.012                     17 (3.7)       0.17 [0.05, 0.59]         0.001
– non Q wave MI                                                  2 (0.4%)        2 (0.4%)        0.99 [0.14,7.02]       1.00                        0 (0.0%)                                      0.50

Composite of Death/CVA/MI                                          6 (1.3%)      21 (4.5%)        0.28 [0.12, 0.70]      0.003                     23 (5.0%)     0.26 [0.11, 0.62]         0.001

Revascularisation                                                       12 (2.6%)      24 (5.2%)        0.50 [0.25, 0.98]      0.042                      3 (0.7%)    3.93 [1.12, 13.84]        0.034

CABG                                                                          5 (1.1%)      12 (2.6%)        0.41 [0.15, 1.17]      0.09                        1 (0.2%)    4.91 [0.58, 41.90]        0.22

RPCI                                                                           7 (1.5%)      14 (3.0%)        0.50 [0.20, 1.22]      0.13                        2 (0.4%)    3.44 [0.72, 16.47]        0.18

Subacute Occlusion                                                      5 (1.1%)      13 (2.8%)        0.38 [0.14, 1.06]      0.06                        1 (0.2%)    4.91 [0.58, 41.90]        0.22

MACCE-Free Survival                                                  451 (97.0%)   452 (92.0%)      1.05 [1.02, 1.09]    <0.001                   431 (94.3%)   1.03 [1.00, 1.06]         0.052

* Three patients died before the procedure; PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or
cerebrovascular events, CVA: cerebrovascular accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Table 5. Major adverse cardiac or cerebrovascular events - up to 365 days in females.
                                                                                 ARTS II          ARTS I-PCI         ARTS I-PCI        P-value                   ARTS I-CABG    ARTS I-CABG P-value
                                                                             (N=142 pts)    (N=138 pts)      Relative Risk                                    (N=145 pts)    Relative Risk
                                                                                                                               [95% CI]                                                                [95% CI]
MACCE (Death, CVA, MI, CABG, RPCI)                            14 (9.9%)      40 (29.0%)      0.34 [0.19, 0.60]    <0.001                     21 (14.5%)   0.68 [0.36, 1.29]         0.28

Death                                                                         1 (0.7%)        8 (5.8%)        0.12 [0.02, 0.96]      0.018                      9 (6.2%)     0.11 [0.01, 0.88]         0.019

CVA                                                                            3 (2.1%)        4 (2.9%)        0.73 [0.17, 3.20]      0.72                        3 (2.1%)     1.02 [0.21, 4.97]         1.00

Composite of Death/CVA                                               4 (2.8%)      11 (8.0%)        0.35 [0.12, 1.08]      0.07                      11 (7.6%)     0.37 [0.12, 1.14]         0.11

MI                                                                             3 (2.1%)        7 (5.1%)        0.42 [0.11, 1.58]      0.21                        8 (5.5%)     0.38 [0.10, 1.41]         0.22
– Q wave MI                                                         2 (1.4%)        7 (5.1%)        0.28 [0.06, 1.31]      0.10                        7 (4.8%)     0.29 [0.06, 1.38]         0.17
– non Q wave MI                                                  1 (0.7%)        0 (0.0%)                                      1.00                        1 (0.7%)    1.02 [0.06, 16.17]        1.00

Composite of Death/CVA/MI                                          6 (4.2%)      16 (11.6%)      0.36 [0.15, 0.90]      0.026                     16 (11.0%)   0.38 [0.15, 0.95]         0.044

Revascularisation                                                         9 (6.3%)      28 (20.3%)      0.31 [0.15, 0.64]    <0.001                      6 (4.1%)     1.53 [0.56, 4.19]         0.44

CABG                                                                          3 (2.1%)        9 (6.5%)        0.32 [0.09, 1.17]      0.08                        2 (1.4%)     1.53 [0.26, 9.03]         0.68

RPCI                                                                           6 (4.2%)      21 (15.2%)      0.28 [0.12, 0.67]      0.002                      4 (2.8%)     1.53 [0.44, 5.31]         0.54

MACCE-Free Survival                                                  128 (90.1%)     98 (71.0%)      1.27 [1.13, 1.43]    <0.001                   124 (85.5%)   1.05 [0.97, 1.15]         0.28

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or cerebrovascular events, CVA: cerebrovascular
accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Effect of gender on outcome after percutaneous or surgical revascularisation
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male patients had a similar incidence of MACCE compared to the

surgical arm in ARTS I but lower compared with ARTS I-PCI

(Tables 7, 8 and Figure 2). Up to 365 and 1,080 days male patients

assigned to ARTS I-CABG and ARTS I-PCI had more myocardial

infarctions compared with ARTS II (Tables 7 and 8). Furthermore,

both at one and three years follow-up, male patients in ARTS II had

fewer repeat revascularisation procedures compared with the male

population of ARTS I-PCI (9.0% vs. 21.2%, p<0.001 and 15.5% vs.

26.8%, p<0.001, respectively) but more when compared to ARTS I-

CABG (9.0% vs. 4.2%, p<0.003 and 15.5% vs. 6.6%, p< 0.001,

respectively).

Three-year clinical outcome in ARTS II (female
versus male patients)
There were no differences between the two genders in terms of in-

hospital outcome. Furthermore, at 30 days, one year and three

Table 6. Major adverse cardiac or cerebrovascular events - up to 1080 days in females.
                                                                                 ARTS II          ARTS I-PCI         ARTS I-PCI        P-value                   ARTS I-CABG    ARTS I-CABG P-value
                                                                             (N=142 pts)    (N=138 pts)      Relative Risk                                    (N=145 pts)    Relative Risk
                                                                                                                               [95% CI]                                                                [95% CI]

MACCE (Death, CVA, MI, CABG, RPCI)                            25 (17.6%)     49 (35.5%)      0.50 [0.33, 0.76]    <0.001                     28 (19.3%)   0.91 [0.56, 1.48]         0.76

Death                                                                         4 (2.8%)      10 (7.2%)        0.39 [0.12, 1.21]      0.11                      10 (6.9%)     0.41 [0.13, 1.27]         0.17

CVA                                                                            6 (4.2%)        6 (4.3%)        0.97 [0.32, 2.94]      1.00                        6 (4.1%)     1.02 [0.34, 3.09]         1.00

Composite of Death/CVA                                             10 (7.0%)      15 (10.9%)      0.65 [0.30, 1.39]      0.30                      14 (9.7%)     0.73 [0.34, 1.59]         0.52

MI                                                                             5 (3.5%)        8 (5.8%)        0.61 [0.20, 1.81]      0.41                      11 (7.6%)     0.46 [0.17, 1.30]         0.20
– Q wave MI                                                         4 (2.8%)        8 (5.8%)        0.49 [0.15, 1.58]      0.25                        9 (6.2%)     0.45 [0.14, 1.44]         0.26
– non Q wave MI                                                  1 (0.7%)        0 (0%)                                         1.00                        2 (1.4%)     0.51 [0.05, 5.57]         1.00

Composite of Death/CVA/MI                                        12 (8.5%)      20 (14.5%)      0.58 [0.30, 1.15]      0.13                      21 (14.5%)   0.58 [0.30, 1.14]         0.14

Revascularisation                                                       15 (10.6%)     34 (24.6%)      0.43 [0.24, 0.75]      0.003                      9 (6.2%)     1.70 [0.77, 3.76]         0.21

CABG                                                                          3 (2.1%)      14 (10.1%)      0.21 [0.06, 0.71]      0.005                      2 (1.4%)     1.53 [0.26, 9.03]         0.68

RPCI                                                                         12 (8.5%)      26 (18.8%)      0.45 [0.24, 0.85]      0.014                      8 (5.5%)     1.53 [0.65, 3.63]         0.36

MACCE-Free Survival                                                  117 (82.4)%     89 (64.5%)      1.28 [1.10, 1.48]    <0.001                   117 (80.7%)   1.02 [0.91, 1.14]         0.76

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or cerebrovascular events, CVA: cerebrovascular
accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Table 7. Major adverse cardiac or cerebrovascular events - up to 365 days in males.
                                                                                 ARTS II          ARTS I-PCI         ARTS I-PCI        P-value                   ARTS I-CABG    ARTS I-CABG P-value
                                                                             (N=465 pts)    (N=462 pts)      Relative Risk                                   (N=457* pts)   Relative Risk
                                                                                                                              [95% CI])                                                                [95% CI]

MACCE (Death, CVA, MI, CABG, RPCI)                            50 (10.8%)   119 (25.8%)      0.42 [0.31, 0.57]    <0.001                     49 (10.7%)   1.00 [0.69, 1.46]         1.00

Death                                                                         5 (1.1%)        8 (1.7%)        0.62 [0.20, 1.88]      0.42                        7 (1.5%)     0.70 [0.22, 2.20]         0.58

CVA                                                                            3 (0.6%)        8 (1.7%)        0.37 [0.10, 1.40]      0.14                        9 (2.0%)     0.33 [0.09, 1.20]         0.09

Composite of Death/CVA                                               8 (1.7%)      16 (3.5%)        0.50 [0.21, 1.15]      0.10                      16 (3.5%)     0.49 [0.21, 1.14]         0.10

MI                                                                             7 (1.5%)      28 (6.1%)        0.25 [0.11, 0.56]    <0.001                     17 (3.7%)     0.40 [0.17, 0.97]         0.039
– Q wave MI                                                         3 (0.6%)      24 (5.2%)        0.12 [0.04, 0.41]    <0.001                     17 (3.7%)     0.17 [0.05, 0.59]         0.001
– non Q wave MI                                                  4 (0.9%)        4 (0.9%)        0.99 [0.25, 3.95]      1.00                        0 (0.0%)                                      0.12

Composite of Death/CVA/MI                                        14 (3.0%)      41 (8.9%)        0.34 [0.19, 0.61]    <0.001                     32 (7.0%)     0.43 [0.23, 0.80]         0.006

Revascularisation                                                       42 (9.0%)      98 (21.2%)      0.43 [0.30, 0.60]    <0.001                     19 (4.2%)     2.17 [1.28, 3.68]         0.003

CABG                                                                        10 (2.2%)      31 (6.7%)        0.32 [0.16, 0.65]    <0.001                      3 (0.7%)    3.28 [0.91, 11.83]        0.09

RPCI                                                                         33 (7.1%)      73 (15.8%)      0.45 [0.30, 0.66]    <0.001                     17 (3.7%)     1.91 [1.08, 3.38]         0.029

MACCE-Free Survival                                                  415 (89.2%)   343 (74.2%)      1.20 [1.13, 1.28]    <0.001                   408 (89.3%)   1.00 [0.96, 1.05]         1.00

* Three patients died before the procedure; PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or
cerebrovascular events, CVA: cerebrovascular accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Figure 1. Kaplan-Meier curves out to three years in female patients in
ARTS I and ARTS II population.

Clinical research

100

90

80

70

60

50

40

0 200 400 600 800 1000 1200
Days since procedure

Fr
ee

do
m

 f
ro

m
 M

A
C

C
E

 (
%

)

ARTS II vs. ARTS I-CABG: LogRank: P=0.66
ARTS II vs ARTS I-PCI: LogRank: P<0.001

ARTS II (82.4%)

ARTS I-CABG (80.7%)

ARTS I-PCI (64.5%)

EIJ17_15Vaina_492_501c  16/12/08  11:35  Page497



- 498 -

Effect of gender on outcome after percutaneous or surgical revascularisation

years there were no gender specific differences in the incidence of

MACCE and stent thrombosis (Tables 9, 10, 11, 12 and Figure 3).

Discussion
Patients in ARTS II had more adverse baseline characteristics

compared with those in ARTS I. However, despite this fact the

following observations were made: 1) Up to 30 days, both the

female and male population in ARTS II had a clinical outcome

similar to the respective population in the surgical arm of ARTS I,

and a better outcome than the interventional group of ARTS I; 2)

These results were sustained up to three years; 3) In ARTS II, there

was no difference between the two genders in terms of 30 days

outcome and three year incidence of MACCE.

Gender differences
The differences between males and females with coronary artery

disease treated with percutaneous or surgical revascularisation

Figure 2. Kaplan-Meier curves out to three years in male patients in
ARTS I and ARTS II population.

Table 8. Major adverse cardiac or cerebrovascular events - up to 1080 days in males.
                                                                                 ARTS II          ARTS I-PCI         ARTS I-PCI        P-value                   ARTS I-CABG    ARTS I-CABG P-value
                                                                             (N=465 pts)    (N=462 pts)      Relative Risk                                   (N=457* pts)   Relative Risk
                                                                                                                              [95% CI])                                                                [95% CI]

MACCE (Death, CVA, MI, CABG, RPCI)                            92 (19.8%)   155 (33.5%)      0.59 [0.47, 0.74]    <0.001                     69 (15.1%)   1.31 [0.99, 1.74]         0.07

Death                                                                       14 (3.0%)      14 (3.0%)        0.99 [0.48, 2.06]      1.00                      16 (3.5%)     0.86 [0.42, 1.74]         0.71

CVA                                                                          11 (2.4%)      14 (3.0%)        0.78 [0.36, 1.70]      0.55                      13 (2.8%)     0.83 [0.38, 1.84]         0.68

Composite of Death/CVA                                             23 (4.9%)      27 (5.8%)        0.85 [0.49, 1.45]      0.56                      27 (5.9%)     0.84 [0.49, 1.44]         0.56

MI                                                                            17 (3.7%)      33 (7.1%)        0.51 [0.29, 0.91]      0.020                     19 (4.2%)     0.88 [0.46, 1.67]         0.74
– Q wave MI                                                         9 (1.9%)      27 (5.8%)        0.33 [0.16, 0.70]      0.002                     18 (3.9%)     0.49 [0.22, 1.08]         0.08
– non Q wave MI                                                  9 (1.9%)        7 (1.5%)        1.28 [0.48, 3.40]      0.80                        1 (0.2%)    8.85 [1.13, 69.53]        0.021

Composite of Death/CVA/MI                                        38 (8.2%)      57 (12.3%)      0.66 [0.45, 0.98]      0.040                     44 (9.6%)     0.85 [0.56, 1.28]         0.49

Revascularisation                                                       72 (15.5%)   124 (26.8%)      0.58 [0.44, 0.75]    <0.001                     30 (6.6%)     2.36 [1.57, 3.54]        <0.001

CABG                                                                        11 (2.4%)      41 (8.9%)        0.27 [0.14, 0.51]    <0.001                      5 (1.1%)     2.16 [0.76, 6.17]         0.21

RPCI                                                                         63 (13.5%)     92 (19.9%)      0.68 [0.51, 0.91]      0.011                     28 (6.1%)     2.21 [1.44, 3.39]        <0.001

MACCE-Free Survival                                                  373 (80.2%)   307 (66.5%)      1.21 [1.12, 1.31]    <0.001                   388 (84.9%)   0.94 [0.89, 1.00]         0.07

* Three patients died before the procedure; PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or
cerebrovascular events, CVA: cerebrovascular accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Table 9. Major adverse cardiac or cerebrovascular events- up to 30 days in ARTS II patients.

                                                                                Male                           Female                     Relative Risk                     P-value
                                                                          (N=465 pts)                 (N=142 pts)                    [95% CI]                             

MACCE (Death, CVA, MI, CABG, RPCI)                         14 (3.0%)                       5 (3.5%)                 0.86 [0.31, 2.33]                    0.78

Death                                                                      0 (0.0%)                       0 (0.0%)

CVA                                                                         1 (0.2%)                       0 (0.0%)                                                             1.00

Composite of Death/CVA                                            1 (0.2%)                       0 (0.0%)                                                             1.00

MI                                                                          5 (1.1%)                       2 (1.4%)                 0.76 [0.15, 3.89]                    0.67
– Q wave MI                                                       3 (0.6%)                       2 (1.4%)                 0.46 [0.08, 2.71]                    0.33
– non Q wave MI                                                2 (0.4%)                       0 (0.0%)                                                             1.00

Composite of Death/CVA/MI                                       6 (1.3%)                       2 (1.4%)                0.921 [0.19, 4.49]                    1.00

Revascularisation                                                    12 (2.6%)                       3 (2.1%)                 1.22 [0.35, 4.27]                    1.00

CABG                                                                       5 (1.1%)                       3 (2.1%)                 0.51 [0.12, 2.10]                    0.40

RPCI                                                                        7 (1.5%)                       0 (0.0%)                                                             0.21

Sub-acute Occlusion                                                  5 (1.1%)                       0 (0.0%)                                                             0.60

MACCE-Free Survival                                               451 (97.0%)                  137 (96.5%)               1.01 [0.97, 1.04]                    0.78

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or cerebrovascular events, CVA: cerebrovascular
accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention
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Table 10. Major adverse cardiac or cerebrovascular events - up to 365 days in ARTS II patients.

                                                                                Male                           Female                     Relative Risk                     P-value
                                                                          (N=465 pts)                 (N=142 pts)                    [95% CI]                             

MACCE (Death, CVA, MI, CABG, RPCI)                         50 (10.8%)                   14 (9.9%)                 1.09 [0.62, 1.91]                    0.88

Death                                                                      5 (1.1%)                       1 (0.7%)                1.53 [0.18, 12.96]                    1.00

CVA                                                                         3 (0.6%)                       3 (2.1%)                 0.31 [0.06, 1.50]                    0.14

Composite of Death/CVA                                            8 (1.7%)                       4 (2.8%)                 0.61 [0.19, 2.00]                    0.49

MI                                                                          7 (1.5%)                       3 (2.1%)                 0.71 [0.19, 2.72]                    0.71
– Q wave MI                                                       3 (0.6%)                       2 (1.4%)                 0.46 [0.08, 2.71]                    0.33
– non Q wave MI                                                4 (0.9%)                       1 (0.7%)                1.22 [0.14, 10.84]                    1.00

Composite of Death/CVA/MI                                     14 (3.0%)                       6 (4.2%)                 0.71 [0.28, 1.82]                    0.43

Revascularisation                                                    42 (9.0%)                       9 (6.3%)                 1.43 [0.71, 2.86]                    0.39

CABG                                                                     10 (2.2%)                       3 (2.1%)                 1.02 [0.28, 3.65]                    1.00

RPCI                                                                      33 (7.1%)                       6 (4.2%)                 1.68 [0.72, 3.93]                    0.33

MACCE-Free Survival                                               415 (89.2%)                  128 (90.1%)               0.99 [0.93, 1.05]                    0.88

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or cerebrovascular events, CVA: cerebrovascular
accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Table 11. Major adverse cardiac or cerebrovascular events - up to 1080 days in ARTS II patients.

                                                                                      Male                               Female                       Relative Risk               P-value
                                                                                (N=465 pts)                     (N=142 pts)                      [95% CI]                       

MACCE (Death, CVA, MI, CABG, RPCI)                               92 (19.8%)                       25 (17.6%)                 1.12 [0.75, 1.68]              0.63

Death                                                                           14 (3.0%)                          4 (2.8%)                   1.07 [0.36, 3.20]              1.00

CVA                                                                              11 (2.4%)                          6 (4.2%)                   0.56 [0.21, 1.49]              0.25

Composite of Death/CVA                                                 23 (4.9%)                         10 (7.0%)                   0.70 [0.34,1.44]               0.40

MI                                                                               17 (3.7%)                          5 (3.5%)                   1.04 [0.39, 2.76]              1.00
– Q wave MI                                                             9 (1.9%)                          4 (2.8%)                   0.69 [0.21, 2.20]              0.51
– non Q wave MI                                                       9 (1.9%)                          1 (0.7%)                   2.75 [0.35, 21.51]             0.47

Composite of Death/CVA/MI                                            38 (8.2%)                         12 (8.5%)                   0.97 [0.52, 1.80]              0.86

Revascularisation                                                           72 (15.5%)                       15 (10.6%)                 1.47 [0.87, 2.47]              0.17

CABG                                                                           11 (2.4%)                          3 (2.1%)                   1.12 [0.32, 3.96]              1.00

RPCI                                                                            63 (13.5%)                       12 (8.5%)                   1.60 [0.89, 2.89]              0.11

MACCE-Free Survival                                                     373 (80.2%)                     117 (82.4%)                 0.97 [0.89, 1.06]              0.63

PCI: percutaneous coronary intervention, CABG: coronary artery bypass graft, MACCE: major adverse cardiac or cerebrovascular events, CVA: cerebrovascular
accident, MI: myocardial infarction, RPCI: repeat percutaneous coronary intervention

Table 12. Stent thrombosis - up to 1080 days in ARTS II patients
according to the Dublin Criteria16.

                                                Female               Male        P-value
                                            (N=142 pts)     (N=465 pts)         

Definite and probable and 
possible stent thrombosis           8 (5.6%)          31 (6.7%)        0.85

Definite and probable 
stent thrombosis                        5 (3.5%)          27 (5.8%)        0.39

Definite stent thrombosis            2 (1.4%)          19 (4.1%)        0.19

Probable stent thrombosis           4 (2.8%)          19 (4.1%)        0.62

Possible stent thrombosis            3 (2.1%)           5 (1.1%)         0.40

Figure 3. Kaplan-Meier curves out to three years in female and male
patients in ARTS II

were highlighted in previous studies. Women were found to have

more comorbid factors, greater functional impairment and worse

anginal status17-20. Furthermore, it was observed that female

patients tend to have smaller coronary vessels than male patients,

rendering percutaneous or surgical revascularisation more
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difficult21. In accordance, the female population of ARTS II had

more adverse baseline characteristics compared with males.

Women were older and more likely to have diabetes mellitus,

hypertension and obesity.

Gender and PCI

Despite the fact that women had more risk factors than men in

ARTS II, they had a similar incidence of MACCE at thirty days, one

year and three year follow-up. These findings confirm that there

were no gender-specific differences in the incidence of MACCE12 in

ARTS I at five-years . Improvements in the clinical outcome after

PCI in women were observed in other recent studies8,22-24. The

National Heart, Lung, and Blood Institute’s 1993- 1994 PTCA

Registry shows that women at higher risk undergoing PCI had high

clinical success and low complication rates23. An analysis of 1,908

women from a pooled data set of 6,186 patients showed that

stenting can be performed in women with an excellent short- or

long-term outcome comparable to that of men8. Notably, a study

from Munich that included in total 1,025 women and 3,349 men

treated with PCI with bare metal stents demonstrated that

compared with men, women had a lower risk of restenosis in spite

of a more prominent presence of diabetes and small vessel size22.

The improved outcome observed in the female population may

mirror increased operator experience, technology advancements,

better procedural strategy or understanding of gender specific

issues for revascularisation.

The impact of sirolimus-eluting stent

Despite more extensive and complex coronary artery disease in

ARTS II both female and male patients had a similar mid-term

MACCE-free survival compared to ARTS I-CABG and significant

higher MACCE-free survival compared to ARTS I-PCI. Furthermore,

women benefited as much as men in the reduction of late

revascularisation with sirolimus-eluting stents in comparison with

bare-metal stents, even if they started with worse clinical conditions.

This is in contrast with TAXUS IV results, where women compared

with men had higher one-year rates of target lesion revascularisation25.

The anti-restenotic effects of drug-eluting stents has been

demonstrated in several randomised trials13,14,26. The benefits of the

sirolimus-eluting stent in terms of reducing clinical and

angiographic restenosis appear to be applicable to both genders26.

The findings of the ARTS II gender subsets are in accordance with

these results. The need for repeat revascularisation was reduced for

women and men from 24.6% and 26.8% respectively in ARTS I-PCI

to 10.6% and 15.5% in ARTS II. It is noteworthy that women in

ARTS II had the tendency to less revascularisations at three years

(10.6% versus 15.5%) than men, despite the fact that the female

population had more risk factors than the respective male group.

This may be due to difference in plaque composition. Interestingly,

ARTS I-CABG still had the lowest need for revascularisation in men

(6.6%) at three-year follow-up. Nevertheless, the 15.5% repeat

revascularisation rate at three years that was reported in the ARTS II

male population is lower than the rates observed in randomised

historical trials, which compared either balloon angioplasty or bare

metal stent implantation with CABG in patients with multivessel

coronary artery disease2,27,28.

Study limitations

The current study is a sub-analysis of the main ARTS I and ARTS II

trials. Thus, it has inherent limitations, such as the lack of sufficient

power due to the limited number of patients in the subgroups.

Therefore, definite and generalised conclusions cannot be drawn.

Additionally, the study is non-randomised and a five-year interval

exists between the patients enrolled in ARTS I and ARTS II. Hence

the groups are not directly comparable, since interventional and

surgical techniques and mortality rates have been improving during

the last years.

One could postulate that a possible bias of the study lies in the fact

that in ARTS II the patients were not discussed with the surgeons prior

to the intervention; even though the protocol required that the lesions

were also treatable by CABG. This could potentially lead to the

enrolment of technically simpler two- or three-vessel disease patients

than those treated in ARTS I. However, this is unlikely since the ARTS

II population consisted of patients with more cardiovascular risk

factors, more three-vessel disease and an increased number of

significant lesions, who received more and longer stents.

Furthermore, patients in ARTS II had more type C lesions.

Finally, the results of the present study are limited to three-year follow-

up. Whether the favourable long-term outcome will be sustained in

both genders with multivessel coronary artery disease after sirolimus-

stent implantation in patients is not yet known. Recent reports on late

stent thrombosis have indicated a constant stent thrombosis rate of

0.6% per year29. This may have an unfavourable impact on the long-

term MACCE. However, there is no data indicating that stent

thrombosis will affect more women than men.

Conclusion
Although female and male patients in ARTS II had more adverse

baseline characteristics than those in ARTS I, in both groups the

MACCE rate was lower than in ARTS I-PCI and similar to that of

ARTS I-CABG. Furthermore, women had a higher surgical mortality

at 30 days and good short and mid-term results with drug-eluting

stent implantation. Additionally, the female patients enrolled in the

ARTS II study were older and had more risk factors compared with

the male patients. However, the MACCE rate was similar between

the two groups during the 30 days, the one-year and three years

follow-up period. These findings indicate that PCI with drug-eluting

stents may be considered as a first choice procedure for coronary

revascularisation in women.

The outcome in both genders treated with sirolimus-eluting stent

implantation was significantly improved. This improvement

observed in both genders may reflect the fact that sirolimus-eluting

stents effectively neutralize the impact of the adverse factors that in

the past hampered short- and long-term results.
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