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Abstract

Aims: SPIRIT Women is the first interventional trial dedicated exclusively to women, focusing on symptoms

KEYWORDS

o women at presentation, referral time to coronary intervention and the safety and performance of the XIENCE V stent.

® coronary artery
disease
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® percutaneous
coronary
intervention

Methods and results: SPIRIT Women is a prospective, open-label, multicentre study in which 1,573
women were enrolled at 73 sites outside the United States. The primary endpoint is the composite of all death,
Academic Research Consortium (ARC) defined myocardial infarction (MI) and target vessel revascularisa-
tion (TVR) at one year. Data collected included symptoms at presentation and referral to coronary interven-
tion. To allow comparison by gender, the latter were compared to data from male patients from the SPIRIT V
study. The one- and two-year composite of all death, MI and TVR was 12% and 15%, respectively. Target
lesion revascularisation (TLR) and stent thrombosis (definite and probable) rates were 2.4% and 0.59%,
respectively, at one year and 3.6% and 0.73%, at two years. The total referral time for coronary intervention
in women was four days longer than for men in the SPIRIT V study.

Conclusions: The XIENCE V stent is safe and effective with low TLR and stent thrombosis rates. More
efforts remain to be made to increase the awareness of women and physicians of the risk for coronary artery
disease (CAD).
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Abbreviations and acronyms

ARC Academic Research Consortium
CAD coronary artery disease

EES everolimus-eluting stent

Mi myocardial infarction

PCI percutaneous coronary intervention
TLF target lesion failure

TLR target lesion revascularisation

TVR target vessel revascularisation

SAS single arm study

Introduction

Women generally perceive breast cancer as their leading killer.
However, the main cause of death in women of all ages is in fact
cardiovascular disease!, but general awareness is low. It has been
reported that less than 20% of physicians are aware that annual
mortality due to cardiovascular disease was higher in women than
in men?. Despite the prevalence of cardiovascular disease being
similar in both sexes', it still appears to be a seriously under-recog-
nised issue for women. Women continue to be underdiagnosed and
undertreated®®. In addition they are always under-represented in
cardiovascular clinical trials, which leads to a lack of reliable evi-
dence for proper management of cardiovascular disease in the
female population®. Indeed, as the pathophysiology, clinical presen-
tation, response to therapies, and adverse outcomes in women may
differ from those in men®**°, caution should be exercised when
extrapolating cardiovascular data for women based on clinical trials
performed primarily with men'’.

The XIENCE V everolimus-eluting stent (EES) has been studied
extensively in the SPIRIT family of clinical trials. Recently, the sin-
gle arm study, SPIRIT V, showed its safety and effectiveness in
higher risk patients with multiple, complex de novo lesions''. Female
representation in these studies was relatively low and ranged from
22% in the SPIRIT V" study to 32% in the SPIRIT III'>"3 study.

SPIRIT Women is the first prospective, large interventional study
to exclusively focus on female patients to help address these issues.
This paper reports on the clinical presentation, referral time for cor-
onary intervention and the one- and two-year clinical outcomes

with EES in female patients.

Methods

STUDY DESIGN

The SPIRIT Women study design has been previously published'.
This single arm study (SAS) is a prospective, open label, single arm,
multicentre study designed to evaluate the safety and performance of
the EES in the treatment of female patients with CAD, according to
its instructions for use. In the SAS 1,573 female patients, derived
from the general interventional cardiology population and admitted
for a percutaneous coronary intervention (PCI) procedure, were
enrolled at 73 centres outside the United States. The randomised mul-
ticentre substudy comparing the EES to the CYPHER® Select™ Plus
sirolimus-eluting coronary stent (Cordis, Johnson & Johnson, War-
ren, NJ, USA) will be reported separately.

To allow comparison by gender (for baseline demographics,
symptoms at presentation and referral time analysis only), data
from male patients from the prospective, open label, multicentre
SAS of the SPIRIT V study was used. In the SAS, 2,663 patients,
of whom 78% were men (n=2,072) were enrolled in 93 sites out-
side the United States. The design of this study has been described
in detail elsewhere!'. The SPIRIT V and SPIRIT Women trials
collected the same data concerning symptoms and the pathway to

referral.

PATIENTS
Included in the trial were patients aged >18 years, with evidence of
myocardial ischaemia, stable or unstable angina or silent ischaemia.
Patients had to be acceptable candidates for coronary artery bypass
graft surgery and needed to agree to undergo all protocol-required
follow-up examinations. For patients of child-bearing potential,
a negative pregnancy test within seven days before treatment was
required. A maximum of four planned study stents was allowed for
treatment of de novo lesions with reference vessel diameter between
2.25 and 4.0 mm and lesion length <28 mm (by visual estimation).
Key exclusion criteria were previous participation in another device
or drug study or completion of the follow-up phase of another study
within 30 days prior to enrolment, and previous stent implant of
either a bare metal stent or a drug-eluting stent within the target
vessel.

All patients were required to provide written informed consent
prior to study inclusion, as approved by the appropriate medical
ethics committee of the respective clinical site.

PROCEDURAL INFORMATION

Following confirmation of the angiographic inclusion criteria and
before implantation of the first stent, patients were registered via an
interactive voice response system (ICON Clinical Research, East-
leigh, UK). All registered patients were considered enrolled in the
study and were to remain in the study until completion of the
required follow-up period.

Details of the EES have been published previously'. The stent
consists of a cobalt chromium alloy platform with a drug-eluting
coating, which is composed of two polymers and the antiprolifera-
tive drug everolimus. It was available in diameters of 2.25, 2.5,
2.75,3.0, 3.5, 4.0 mm with lengths of 8, 12, 15, 18, 23, 28 mm. The
treatment strategy was determined by the investigator. A target
lesion was defined as any lesion to be treated at the time of the
index procedure. All target lesions were to be treated with the EES.
If any staged procedures were planned at baseline, or in the event of
bailout and additional stent requirement, an EES of appropriate
length was to be used.

Periprocedural pharmacotherapy was administrated according to
standard hospital practice. Either unfractionated heparin or bivalir-
udin was allowed for procedural anticoagulation. The use of gly-
coprotein IIb/Illa inhibitors was left at the discretion of the
investigator. Regarding antiplatelet medication, the pre-procedure
loading dose was >300 mg for clopidogrel and >75 mg for aspirin.



Post-procedure, a daily dose of 75 mg of clopidogrel (minimum six
months) and >75 mg of aspirin (indefinitely) were recommended.
Clinical follow-up was scheduled at 30 days, 240 days, one and two
years.

SOURCE DOCUMENT VERIFICATION

At each site, 20% of patient data were monitored against source
documents and 100% source verification was performed on patient
informed consent forms and reported adverse events. All endpoint-
related events reported were adjudicated by an independent clinical
events committee (Appendix 1).

PATIENT HISTORY

Patient history was recorded and included demographics and symp-
toms at presentation. Information on the referral pathway to cardiac
intervention was obtained by identifying all visits (i.e., cardiologist,
emergency room, catheterisation laboratory, general practitioner)
that had occurred since the first symptom leading to the interven-
tion. Patients were asked to specify the duration between the first
symptom and the referral points mentioned above. Patients were
also questioned regarding their smoking history, menopausal status,
hysterectomy and oophorectomy status, weak oestrogen use, past
and present use of hormonal contraceptives/hormone replacement
therapy, educational/professional/social background and chronic
concomitant medications.

STUDY ENDPOINTS

The primary endpoint was the adjudicated composite rate of all
death (Academic Research Consortium criteria defined'), MI and
TVR at one year. Secondary endpoints included, but were not lim-
ited to, acute success (clinical device and procedure) and stent

thrombosis rates.

DEATH

All deaths were considered cardiac unless an unequivocal non-car-
diac cause could be established. Specifically, any unexpected death,
even in patients with coexisting, potentially fatal non-cardiac dis-

ease (e.g., cancer, infection), were classified as cardiac.

CARDIAC DEATH

Any death due to immediate cardiac cause (e.g., MI, low-output
failure, fatal arrhythmia). Unwitnessed death and death of unknown
cause were classified as cardiac death. This included all procedure-

related deaths including those related to concomitant treatment.

Mi

MI classification and criteria for diagnosis were defined according to
the ARC as follows: for non-procedural/spontaneous MI, troponin or
creatine kinase muscle and brain (CK-MB) levels had to be >2 times
the upper limit of normal; for peri-PCI, troponin or CK-MB levels
had to be >3 times the upper limit of normal; for peri-coronary artery
bypass graft (CABG), troponin or CK-MB levels had to be >5 times
the upper limit of normal. The periprocedural period included the

SPIRIT Women analysis of 2-year results

first 48 hours and 72 hours after PCI and CABG, respectively. All late
events that were not associated with a revascularisation procedure
were considered spontaneous. One blood sample was taken from
each patient within the post-procedure hospitalisation period for the
analysis of CK-MB or troponin levels.

TARGET LESION REVASCULARISATION

TLR is defined as any repeat percutaneous intervention of the target
lesion or bypass surgery of the target vessel performed for resteno-
sis or other complications of the target lesion. The target lesion is
defined as the treated segment from 5 mm proximal and 5 mm dis-
tal to the stent.

TARGET VESSEL REVASCULARISATION

TVR is defined as any repeat percutaneous intervention or surgical
bypass of any segment of the target vessel. The latter is defined as
the entire major coronary vessel proximal and distal to the target
lesion including upstream and downstream branches and the target
lesion itself.

TARGET LESION FAILURE (TLF)
TLF is defined as the composite of cardiac death, target vessel MI,
and ischaemia-driven TLR (PCI or CABG).

STENT THROMBOSIS

Stent thrombosis was categorised as acute (<1 day), subacute (1-30
days) and late (>30 days) and was defined according to the ARC
guidelines as follows: definite - acute coronary syndrome and angi-
ographic or pathologic confirmation of stent thrombosis; probable
- unexplained death <30 days or target vessel myocardial infarction
(TV-MI) without angiographic information; and possible - unex-
plained death >30 days after stent placement.

CLINICAL DEVICE SUCCESS

Clinical device success was defined as being the delivery and
deployment of the study stent (in an overlapping stent setting, the
delivery and deployment of the first and following study stent) at
the intended target lesion and withdrawal of the stent delivery sys-
tem with attainment of final residual stenosis of less than 50% of
the target lesion by quantitative coronary angiography (QCA) (by
visual estimation if QCA unavailable), without use of a device out-
side the assigned treatment strategy. Bailout patients were included
in this clinical device success category only if the above criteria

were met.

CLINICAL PROCEDURE SUCCESS

Clinical procedure success was defined as being delivery and
deployment of the study stent or stents at the intended target lesion
and successful withdrawal of the stent delivery system with attain-
ment of final residual stenosis of less than 50% of the target lesion
by QCA (by visual estimation if QCA unavailable) and/or using any
adjunctive device without the occurrence of cardiac death, MI not
clearly attributed to a non-target vessel and/or CI-TLR during the
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hospital stay with a maximum of first seven days post-index proce-
dure. In a multiple lesions setting each lesion had to meet clinical
procedure success criteria.

Statistical analysis

All analyses were performed on the intent-to-treat population. For
binary variables, percentages were calculated. For continuous vari-
ables, means and standard deviations, median and interquartile
ranges are presented. For the composite of death, MI and TVR,
a survival curve was constructed using Kaplan-Meier estimates.

Comparisons between groups were done using the Wilcoxon
rank sum test for continuous variables and the Fisher’s exact test for
dichotomous variables.

The impact of several possible predictor variables on time since
first symptoms were assessed comparing the different subgroups.
Outliers were not considered in these analyses. The data presented
are based on the SPIRIT Women study data only. In addition, the
assessment of gender as a predictor was performed on the pooled
data from the SPIRIT Women study and the male patients from the
SPIRIT V study.

Results

A total of 1,573 patients comprised the intent-to-treat population
(ITT). At 240 days, four patients had withdrawn informed consent,
five had been lost to follow-up and one patient did not require fol-
low-up, leaving a population of 1,563 patients. At one year, three
patients had withdrawn informed consent and three patients had

4: Informed consent withdrawn
5: Lost to follow-up
1: No follow-up required

3: Informed consent withdrawn
3: Lost to follow-up

2: Informed consent withdrawn
1: Refused follow-up
15: Lost to follow-up

been lost to follow-up, leaving a population of 1,557 patients
(99%). At two years, two patients had withdrawn informed consent,
one patient refused the follow-up and 15 patients had been lost to
follow-up, leaving a population of 1,539 patients (98%) (Figure 1).
As defined by the protocol, all results are presented for the ITT
population (which included all patients who had signed the
informed consent, had been registered via the interactive voice
response system and who had at least one EES implanted, a non-
EES implanted following an attempt to implant an EES, or no stent
implanted following an attempt to implant and EES).

PATIENT CHARACTERISTICS, SYMPTOMS AT PRESENTATION
AND REFERRAL PATHWAY FOR CORONARY INTERVENTION
(THE SPIRIT WOMEN TRIAL VS. MALE PATIENTS FROM THE
SPIRIT V TRIAL)

At the time of presentation, women were on average five years
older than men (67 years vs. 62 years) (Table 1). In addition,
women were at increased risk for CAD as evidenced by the higher
rate of hypertension treated with medication (78% vs. 62%), hyper-
cholesterolaemia treated with medication (64% vs. 58%) and diabe-
tes (34% vs. 28%). Of significance, 26% of women had experienced
aprevious MI vs. 33% of men with 45% vs. 14% of these within the
two months prior to the index procedure. Insulin-dependent diabe-
tes mellitus (IDDM) was observed in 11% of female patients com-
pared to 6% in men. General obesity, defined as a body mass index
(BMI) >30 kg/m?, was observed at an equally high rate in women
(27%) and men (24%) with a mean BMI of 28 kg/m? in both sexes.

n=1,539

Figure 1. Clinical study population. In the SAS of the SPIRIT Women study, 1,573 female patients were recruited in 73 centres outside the
United States and comprised the intent-to-treat population. The 1- and 2-year clinical follow-up was completed by 1,557 patients (99%) and
1,539 (98%) patients, respectively.



Table 1. Baseline characteristics and risk factors.
SPIRIT Women | SPIRITV

Women Men | p-value
(n=1,573) |(n=2,072)

Age (year) 67«11 62+11 | <.0001
Age categories (%)

18-65 years 39 60 -

>65 years 61 40 -
Waist circumference (cm) 95+14 99+11 | 0.001
Central obesity (%) 71 39 <0.0001
Body mass index (kg/m?) 28+5 28+4 0.098
Body mass index >30 kg/m? (%) 21 24 0.155
Smokers (%) 14 26 |<0.0001
Hypertension (%) requiring medication 78 62 <0.0001
Hypercholesterolaemia (%) requiring medication 64 58 0.002
Diabetes (%) 34 28 |<0.0001
IDDM (%) 11 6 |<0.0001
Post-menopausal status (%) 94 NA -
All prior cardiac interventions (%) 17 26 <0.0001
All prior cardiac intervention on target vessel (%) 2 10 <0.0001
Prior MI (%) 26 33 |<0.0001
MI within 2 months (%) 45 14 0.035
Family history of coronary artery disease (%) 36 34 0.281
Silent ischaemia (%) 10 9 0.0001
Stable angina CCS class Il or IV (%) 15 11 0.0007
Unstable angina Braunwald class Il (%) 16 11 0.0001
Left ventricular dysfunction 13 NA -
Multivessel disease (%) 36 42 |<0.0001
NA: not applicable

Central obesity, defined as a waist circumference of >88 cm in
women and >102 c¢cm in men, however, is considered a more impor-
tant CAD risk factor. Seventy-one percent of the female patients
were centrally obese (mean waist circumference: 95+14 cm) com-
pared to 39% of men (mean waist circumference: 99+11 cm).
When compared to men, more women reported atypical angina
(9% vs. 6%) or no chest pain at all (17% vs. 13%) (Figure 2). To
gain more information on the referral pathway for coronary inter-
vention, patients were asked to identify the points of referral (i.e.,
general practitioner, cardiologist, emergency room, catheterisation
laboratory) since the first cardiac symptom experienced and to
specify the duration between this first symptom and each referral
point. The median duration between the onset of symptoms and the
first referral point was four days (Q1=0.17, Q3=20) in males com-
pared to five days (Q1=1, Q3=15) in females (p=0.02). Of interest,
this difference was more marked when considering the duration
between the first and last referral point: median of 0 days (Q1=0,
Q3=5) for male patients vs. one day (Q1=0, Q3=9.9) for female
patients (p<0.0001). The median number of days between first
symptoms to last referral point was seven (Q1=3, Q3=28) and 11
(Q1=3, Q3=31) in males and females, respectively (p=0.0003).

SPIRIT Women analysis of 2-year results

SPIRIT Women

SPIRIT V men

- Typical angina
Atypical chest pain
- No chest pain

Figure 2. Presenting symptoms in women and men. The presence of
typical angina, atypical chest pain or no chest pain in women and
men were recorded at time of presentation.

Subgroup analyses were performed to identify variables affect-
ing the referral time (Table 4). Smoking, unstable angina
(Braunwald class IIT), male gender, MI within two months, having
the emergency room as first referral point and typical symptoms
resulted in shorter referral times, whereas hypertension, hypercho-
lesterolaemia, stable angina (Canadian Cardiovascular Society
[CCS] classification class III or IV) and seeing either the cardiolo-
gist or the general practitioner as the first referral point resulted in
longer referral times. Variables such as age, prior cardiac interven-
tions, prior MI, presence of diabetes and employment status had no
effect on referral time.

ONE- AND TWO-YEAR CLINICAL OUTCOMES
Baseline patient characteristics and risk factors are presented in
Table 1. The clinical procedure success (per patient) was 92% and
clinical device success (per target lesion) was 99% (Table 2). The
majority of treated lesions were located in the left anterior descend-
ing (LAD) artery (48%) with 1% of lesions located in the left main
coronary artery. Target lesions were >20 mm in 29% of the patients
and the mean lesion length was 15 mm. The mean reference vessel
diameter (RVD) was 2.9 mm with 47% of the patients having
a RVD <2.75 mm. An average of 1.6+1.0 stents were implanted per
patient. Thrombus and moderate to severe calcifications were
reported in 6% and 30% of the lesions, respectively. Seventy-two
percent of lesions were American College of Cardiology (ACC)
classification B2 or C.

The primary composite endpoint of all death, ARC-defined MI
and clinically indicated TVR at one year was 12.1% (Table 3,
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Table 2. Baseline lesion characteristics* and procedural results.

SPIRIT Women
N,=2,250

Clinical procedure success' (%) 92
Clinical device success® (%) 99
Target vessel (%)

Left main 1

LAD 48
Lesion length (mean, mm) 15

Long lesions (=20 mm) (%) 29
RVD (mean, mm) 2.9

RVD <2.75 mm (%) 47
ACC lesion type B2 or C (%) 72
Thrombus (%) 6
Moderate and severe calcium (%) 30
Lesion angulation >45° (%) 23
Eccentric (%) 44
Bifurcation type C, D, F, G§ (%) 8.9
% diameter stenosis (mean, %) 83
TIMI O (%) 3.2
*visual assessment by the investigator; per patient (n=1,572); ‘per lesion
(NL=2,246); §Medina classification 1,1,0; 1,1,1; 1,0,1; O0,1,1;
NL: number of lesions; LAD: left anterior descending coronary artery;
RVD: reference vessel diameter

Figure 3) and 14.8% at two years. The rate of this composite end-
point was primarily driven by the high hierarchical MI rate of 9.0%
and 9.3% at one year and two years, respectively. Of 154 patients
experiencing MI events, 112 were peri-index procedural. Target
lesion failure (TLF), defined as composite of cardiac death, MI

Table 3. Two-year ARC-defined clinical data.
SPIRIT Women | SPIRIT Women

1-yr; n=1,557 | 2-yrs; n=1,539

Primary endpoint (composite of all death, 12.1 14.8
Ml and TVR)
Composite cardiac death, MI (not clearly 10.7 12.5
attributed to non-TV) and TLR (%)
All death (%) 16 2.8
Cardiac death 0.8 14
All ARC-defined MI (%) 9.3 10.0
ARC-defined periprocedural M 1.1* NA
ARC-defined TV MI 8.8 9.3
ARC-defined Q-wave TV M 0.1 0.1
ARC-defined non Q-wave TV MI 8.7 9.2
TLR (%) 2.4 3.6
by PCI 2.1 3.2
by CABG 0.3 0.4
TVR including TLR (%) 3.1 48
by PCI 2.7 43
by CABG 0.4 0.7
*112 out of 1,573 patients (7.1%) had an ARC defined periprocedural (in-hospital); MI: all
revascularisations are considered clinically indicated

204

=—XIENCE V
2 164 15%
o
z
T 124
©
= 1.8%
£
3
S
0
0 37 393 758
Days post index procedure
Days 0 37 393 758
# at risk 1573 1439 1354 1311
# Events 52 124 188 228
% Survived 96.7% 92.1% 88.0% 85.4%
% SEM 0.5% 0.7% 0.8% 0.9%

*events in the SPIRIT Women study were adjudicated according to Academic Research
Consortium (ARC) definitions (periprocedural Mi=troponin >3 times ULN)

Figure 3. ARC-defined primary endpoint. Kaplan-Meier estimates
were used to construct a survival curve for the composite of death,
MI and TVR.

related to the target vessel and TLR rate was 10.7% at one year and
12.5% at two years. This rate was again primarily driven by the
hierarchical rate of MI not clearly attributed to a non-target vessel
(8.6% and 8.8% hierarchically at one and two years, respectively).
The non-hierarchical ARC-defined periprocedural MI rate was
7.1% (112 out of 1,573 patients). The overall TLR rate was 2.4% at
one year and 3.6% at two years and the cumulative stent thrombosis
(definite and probable) rates were respectively 0.59% and 0.73%
(Figure 4). At one-year follow-up, 90% of the patients were still on
clopidogrel and 96% of the patients were taking aspirin. At two-
year follow-up, only 62% of the patients remained on clopidogrel,
and aspirin medication was ongoing for 94% of the patients.

Early: 0-30 days
Late: 30 days - 1 year
084 Very late: >1 year 0.73

Definite and probable ST (%)

Early Late Very late 1-year 2-year
cumulative*  cumulative**

*90% of patients on clopidogrel and 96% on aspirin at 1-year follow-up;
**62% of patients on clopidogrel and 94% on aspirin at 2-year follow-up

Figure 4. Stent thrombosis rates. Stent thrombosis rates, categorised
as acute (<1 day), subacute (1-30 days), late (>30 days) and very
late (> 1 year), were defined according to the ARC guidelines as
described in the methods section.
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Table 4. Demographic variables associated with referral time (time since first symptoms to last referral point).

‘ p-value

| YES NO

Cardiologist first referral point Mean+SD (n) 26.21+31.23 (534) 22.17+31.09 (674) <0.0001
Median 14.00 8.00
(Q1, Q3) (6.00, 35.00) (2.00, 28.00)

Emergency room first referral point Mean+SD (n) 9.01+17.50 (239) 27.64+32.71 (969) <0.0001
Median 3.00 14.00
(Q1, @Q3) (0.88, 9.00) (6.00, 37.00)

Family doctor first referral point Mean+SD (n) 29.32+32.31 (300) 22.18+30.64 (908) <0.0001
Median 19.50 9.00
(Q1, Q3) (6.00, 39.00) (3.00, 28.00)

Stable angina CCS I1I/IV Mean=SD (n) 30.83+34.52 (166) 22.86+30.52 (1,042) 0.0001
Median 20.00 10.00
(Q1, @3) (7.00, 42.00) (3.00, 28.00)

Hypercholesterolaemia requiring medication Mean+SD (n) 27.12+34.18 (745) 18.86+24.90 (463) <0.0001
Median 14.00 9.00
(Q1, @3) (4.00, 36.00) (2.08, 28.00)

Hypertension requiring medication Mean+SD (n) 24.64+31.52 (918) 21.77+30.12 (290) 0.0425
Median 12.00 8.54
(Q1, Q3) (4.00, 32.00) (3.00, 28.00)

Age (=median) Mean+SD (n) 21.90+28.11 (604) 26.01+33.92 (604) 0.1127
Median 10.00 12.00
(Q1, Q3) (3.00, 28.00) (3.33, 34.50)

Prior cardiac intervention Mean=SD (n) 25.30+£30.47 (219) 23.66+31.37 (989) 0.0767
Median 14.00 10.00
(Q1, @3) (4.96, 35.00) (3.00, 29.00)

Prior Ml Mean+SD (n) 23.66+28.28 (335) 24.07+32.27 (873) 0.2700
Median 13.00 10.50
(Q1, Q3) (4.00, 31.00) (3.00, 31.00)

Diabetes requiring medication Mean+SD (n) 21.03+26.71 (362) 25.21+32.88 (846) 0.2278
Median 10.00 12.00
(Q1, Q3) (3.00, 28.00) (3.08, 32.50)

Employment Mean+SD (n) 23.88+31.77 (197) 23.97+31.11 (1,011) 0.5102
Median 10.50 11.17
(Q1, @3) (3.00, 31.00) (4.00, 31.00)

Typical angina symptoms Mean+SD (n) 22.96+31.59 (924) 27.18+29.75 (284) <0.0001
Median 9.00 16.25
(Q1, @Q3) (3.00, 29.00) (6.00, 35.50)

Current smoker Mean=SD (n) 18.33+28.51 (176) 24.91+31.55 (1,032) <0.0001
Median 7.00 12.50
(Q1, Q3) (1.81, 23.50) (4.00, 34.50)

MI within 2 months Mean+SD (n) 15.62+16.40 (165) 25.27+32.75 (1,043) 0.0186
Median 10.00 12.00
(Q1, @3) (3.00, 24.00) (3.29, 35.00)

Unstable angina Braunwald class |11 Mean+SD (n) 13.30+20.86 (235) 26.53+32.71 (973) <0.0001
Median 6.00 14.00
(Q1, @3) (1.50, 14.00) (4.00, 35.00)

Male gender Mean=SD (n) 18.60+24.60 (536) 23.95+31.20 (1,208) 0.0003
Median 7.00 11.04
(Q1, Q3) (3.00, 28.00) (3.00, 31.00)
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Discussion

Whether or not female gender is an independent predictor for
worse outcome after PCI is still a subject of debate. Some stud-
ies confirm this view'®!'s, whereas others have shown that the
poorer outcomes in women are due to the presence of more clini-
cal risk factors and comorbidities'*!. A number of these studies,
however, relate to balloon angioplasty in the pre-stent era,
whereas others were done retrospectively and included only
a small number of female patients. To date, no prospective study
has specifically focused on the evaluation of drug-eluting stents
in female patients.

In line with previous reports>**?*, the women enrolled in the
study were on average five years older at presentation than men and
overall had more CAD risk factors. More women than men had
comorbidities including hypertension, hypercholesterolaemia and
diabetes and almost twice as many women as men were centrally
obese.

Despite recent attempts to increase the general awareness regard-
ing the risk of women developing CAD, data from the SPIRIT
Women trial demonstrate that the total referral time (i.e., time
between first symptoms and last referral point prior to revasculari-
sation) in women is on average four days longer than in the men in
the SPIRIT V trial.

In the past, the fact that women often experience more vague and
atypical symptoms, including mid-back pain, nausea, fatigue, dysp-
noea, palpitations and indigestion®**>%%, has been suggested to con-
tribute to the under-diagnosis of CAD and longer referral times for
coronary intervention. Indeed, when experiencing atypical symp-
toms, the link with CAD might be less clear for the patient and/or
the physician, which in turn could lead to a delay in seeking special-
ised help* and under-diagnosis. Our data, however, are more in line
with other studies that report less clear-cut sex-based differences in
symptoms at presentation’**!, The majority of women and men in
our study presented with typical angina symptoms. A trend was
seen towards more women presenting with atypical chest pain or no
chest pain at all; however, these differences were small in ampli-
tude. In contrast to previously published data, mid-back pain and
pain in the arm or shoulder were reported more frequently by male
patients in our study, whereas dyspnoea was reported at an equal
rate in both sexes. The women in our study generally also reported
a lower number of symptoms, which is not in line with a previous
report by Milner and colleagues®. A possible explanation for the
conflicting data on this topic may be that the patient population in
some of the studies was relatively small*> and some studies only
included patients with acute coronary ischaemia and acute
MI%272831 - Dedicated studies, including both male and female
patients, could generate more conclusive information on gender-
related differences in the referral pathway. There is an important
need for these kinds of studies, as subgroup analyses on the SPIRIT
Women trial data identified, for example, that women who pre-
sented with typical angina symptoms had a significantly shorter
referral time than those who experienced atypical angina symp-
toms. Importantly, it also showed that women presenting with

hypertension and hypercholesterolaemia had significantly longer
referral times whereas diabetic women had a similar referral time
compared to their non-diabetic counterparts. Since hypercholester-
olaemia, hypertension and diabetes are known risk factors for
developing CAD, shorter referral times for these patients may be
expected.

The SPIRIT Women trial is the first prospective analysis of the
safety and effectiveness of the XIENCE V stent in a female popula-
tion. In addition the patients had more complex lesion types than in
previous trials, and were selected under less restrictive criteria and
thus more closely resembled the real world situation. The majority
of women presented with known CAD risk factors, including
hypertension, hypercholesterolaemia and diabetes and had a rela-
tively high lesion risk profile. Nevertheless, the one-year clinically-
indicated TLR and stent thrombosis rates were low and are
consistent with the favourable safety of the XIENCE V stent that
was shown in previous all-comer studies. This low rate was main-
tained at two-year clinical follow-up. Importantly, as there was no
angiographic follow-up, all revascularisations were considered
ischaemia-driven. The rate of the primary composite endpoint of all
death, MI and TVR was higher (12.1%) at one year than that
reported in previous studies evaluating the XIENCE V stent. This
may be explained by the use of the ARC definition in the SPIRIT
Women study for adjudicating MI events (baseline troponin <upper
limit of normal [ULN] and periprocedural MI=troponin >3 times
ULN with ULN defined as the 99" percentile of normal reference
range'”.) By comparison, the one-year MI rates in the SPIRIT III,
SPIRIT IV and SPIRIT V trials were 2.8%", 1.9% and 3.5%"!,
respectively. In these studies, MI were adjudicated using the his-
torical World Health Organization (WHO) definition: either as the
development of new pathologic Q-waves 0.4 seconds or longer in
duration in two or more contiguous leads or as an elevation of crea-
tine phosphokinase levels to more than two times normal with posi-
tive levels of creatine phosphokinase myoglobin'. The majority of
patients with MI in the SPIRIT Women trial (112 out of 143) had
a periprocedural MI event. This finding highlights the sensitivity of
the ARC MI definition.

Previously, a gender-based performance evaluation of the
XIENCE V stent was performed on the SPIRIT III trial data's. At
one year, women had significantly higher major adverse cardiac
events (MACE), TVF, TVR and TLR rates compared with men.
Women treated with a XIENCE V stent had better angiographic
and clinical outcomes than women treated with a TAXUS® pacli-
taxel-eluting stent (Boston Scientific, Natick, MA, USA).
However, the SPIRIT III study was underpowered to definitely
demonstrate a reduction in clinical revascularisation in women by
the XIENCE V stent and an insufficient number of women were
studied (32%; 314/1,002). In addition, patients in the SPIRIT III
trial were selected according to relatively strict inclusion/exclu-
sion criteria, excluding patients with a higher risk profile (diffuse
disease, multiple and complex lesions). In a pooled gender-based
analysis on the SPIRIT II and III trial data, the XIENCE V com-
pared to the TAXUS stent resulted in reduced angiographic late



loss (LL), fewer MACE and TVF events in women, and reduced
angiographic LL and diameter stenosis percent (%DS) and fewer
MACE events in men at two years*. Conversely, an analysis of
approximately 10,000 patients treated with the TAXUS stent,
including more than 3,000 women, demonstrated that despite
their higher-risk profile, women have comparable benefits to men
from percutaneous coronary intervention with a TAXUS pacli-
taxel-eluting stent except for a slightly higher revascularisation
rate in the high-risk cohort®.

In the SPIRIT Women trial, 1,573 “all-comer” female patients
were evaluated, which represents a large sample size. The data from
the SPIRIT Women trial show that, despite the worse cardiovascu-
lar profile of female patients and the high complexity of lesions
treated, the XIENCE V stent can be used safely and effectively in
women, with an extremely low one-year rate of stent thrombosis
(0.59%) and TVR (3%), which were maintained through two years
(0.73% and 4.8%, respectively).

Strengths and limitations of the study

This study was limited by the lack of a control arm for direct com-
parison. The SPIRIT Women trial was designed to look at specific
aspects of women'’s health in relation to CAD. Inherently, it was not
designed to look at gender differences in the referral pathway, refer-
ral time and symptoms at presentation. In this manuscript, compari-
son by gender was made against a “concurrent control”, i.e., data
from male patients enrolled in the SPIRIT V single arm study. The
data related to gender differences described in this manuscript
should be considered hypothesis-generating and dedicated studies
are required to address these gender differences in more detail and
to provide more conclusive answers. In the SPIRIT V trial, the
questionnaire used in the SPIRIT Women study to gather informa-
tion on the referral pathway, symptoms at presentation and diagnos-
tic tests, was added retrospectively to the start of patient enrolment.
Therefore, of the 2,077 male patients enrolled in the SPIRIT V sin-
gle arm study, 694 prospectively-completed questionnaires were
obtained.

Countries and sites were not identical in the SPIRIT V single arm
study and the SPIRIT Women study. Therefore, geographical difter-
ences in disease management, health care access and referral for
diagnostic testing, which most likely exist®*, were not considered in
the current analysis.

Although consecutive eligible patients were to be included in the
study, it cannot be excluded that a selection bias may have occurred
at the time of enrolment.

The strengths of this study include the large sample size of
female patients (n=1,573) and the rigorous attention to event report-
ing and follow-up of patients.

Conclusions

Although females have a higher risk profile for developing CAD,
their referral time is longer than that for the male patients in the
SPIRIT V trial. Surprisingly, women that presented with well-
known CAD risk factors including hypercholesterolaemia, hyper-

SPIRIT Women analysis of 2-year results

tension or diabetes, did not have shorter referral times than those
women presenting without these comorbidities. This demonstrates
the need for continuing efforts to increase the awareness among
patients, nurses and physicians with regard to cardiovascular dis-
ease in women as earlier diagnosis could improve the prognosis in
female patients. The data from the SPIRIT Women study show the
safety and effectiveness of the XIENCE V stent in female patients

through two-year follow-up.
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