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ABSTRACT
اخلطورة  بعوامل  يتعلق  فيما  اجلنسني  بني  الفارق  األهداف:حتديد 
الشرق  ملرضى  اجللد  طريق  عن  التاجية  الشريانية  التداخالت  ونتائج 

األوسط.

الطرق: ُأجريت دراسة مستقبلية ملرضى من الشرق األوسط حيث مت 
دراسة  مت  اجللد.  من خالل  تاجية  شريانية  تداخالت  عمليات  إجراء 
باإلضافة  للمرضى  التاجية  للشرايني  السريرية  والصور  السريرية  احلالة 
النساء  عند  الكبرى  والوعائية  القلبية  املشاكل  حدوث  نسبة  إلى 
الصحية  الرعاية  مركز  دخول  من  عام  ملدة  متابعتهم  وجرت  والرجال 

التخصصية في عمان وإربد في األردن. 
مجموع  من   2426 من   20.6% نسبته  ما  النساء  شكلت  النتائج: 
النساء أعلى )62.9 سنة مقابل  مرضى الدراسة، وكان متوسط عمر 
  81%( الدم  ضغط  ارتفاع  من  اعلى  نسبة  لديهم  وكانت   )57.2
الدهنيات  وأرتفاع   )44% مقابل   66%( والسكري   )57% مقابل 
بنسبة )%58 مقابل %46( والسمنة )%44 يقابلها %25( مقارنة 
بالرجال. كانت نسبة احلاجة لعمل تداخالت شريانية تاجية للمرضى 
الذين يعانون من جلطات قلبية أقل في النساء )%23 مقابل 33%(. 
الشرايني  من  اكثر  او  واحد  شريان  في  تصلب  وجود  نسبة  أن  تبني 
التاجية كانت متشابهة بني النساء والرجال، بينما كانت نسبة حدوث 
مقابل   2.2%( الدخول  عند  سواء  النساء  في  أعلى  شديد  نزيف 
أي  وجود  يتبني  ولم  مقابل 0.9%(.  عام )2.5%  بعد  أو   )0.6%
أو   )1.7% الوفاة )3.1مقابل  فارق بني اجلنسني مبا يخص احتمالية 

جتلط الشبكة بعد عام من الدخول )%2.1 مقابل 1.8%(. 
تداخلية  إجراءات  لهن  ُأجري  الالتي  األوسط  الشرق  نساء  اخلامتة: 
شريانية تاجية عن طريق اجللد كانت لديهن عوامل خطورة قلبية أسوأ 
من الرجال. لم يتبني وجود فارق بني اجلنسني مبا يتعلق بنسبة حدوث 
تأثيرات قلبية ووعائية جانبية رئيسية باستثناء زيادة في نسبة حدوث 

نزيف شديد عند النساء مقارنة بالرجال. 
Objectives: To determine the gender differences in 
cardiovascular risk profile and outcomes among patients 
undergoing percutaneous coronary intervention (PCI).

Methods: In a prospective multicenter study of 
consecutive Middle Eastern patients managed with 
PCI from January 2013 to February 2014 in 12 tertiary 

care centers in Amman and Irbid, Jordan. Clinical and 
coronary angiographic features, and major cardiovascular 
events were assessed for both genders from hospital stay 
to 1 year.

Results: Women comprised 20.6% of 2426 enrolled 
patients, were older (mean age 62.9 years versus 57.2 
years), had higher prevalence of hypertension (81% versus 
57%), diabetes (66% versus 44%), dyslipidemia (58% 
versus 46%), and obesity (44% versus 25%) compared 
with men, p<0.001. The PCI for ST-segment elevation 
myocardial infarction was indicated for fewer women than 
men (23% versus 33%; p=0.001). Prevalence of single or 
multi-vessel coronary artery disease was similar in women 
and men. More women than men had major bleeding 
during hospitalization (2.2% versus 0.6%; p=0.003) and 
at one year (2.5% versus 0.9%; p=0.007). There were 
no significant differences between women and men in 
mortality (3.1% versus 1.7%) or stent thrombosis (2.1% 
versus 1.8%) at 1 year.

Conclusion: Middle Eastern women undergoing PCI 
had worse baseline risk profile compared with men.
Except for major bleeding, no gender differences in the 
incidence of major adverse cardiovascular events were 
demonstrated.
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Cardiovascular disease is the a leading cause of death 
among men and women worldwide, including 

the Middle East.1,2 Several studies had suggested that 
women presenting with acute coronary syndrome 
(ACS) and/or undergoing percutaneous coronary 
intervention (PCI) have worse baseline cardiovascular 
risk profile, more comorbidities, and higher incidence 
of short- and long-term adverse cardiovascular events 
compared with men.3,4 Other studies had suggested that 
women are less prescribed evidence-based medications 
and undergo coronary revascularization procedures at 
lower rates than men.5 However, several other studies 
did not demonstrate the presence of such gender related 
differences in the rate of adverse events in women 
compared with men.6,7 It is largely unknown if there 
are gender differences among Middle Eastern patients 
who undergo PCI. The First Jordanian PCI Registry 
(JoPCR1) was designed to evaluate in hospital and 
one year outcomes among Middle Eastern patients 
undergoing PCI patients. The objectives of this study 
were to determine the gender-differences in baseline 
cardiovascular risk profile, comorbidities, and the 
incidence rates of adverse cardiovascular events during 
admission and 12 months after the procedure. 

Methods. Consecutive patients who underwent PCI 
for ACS or stable coronary disease (SC) at 12 tertiary 
care hospitals in Amman and Irbid, Jordan (2 university 
hospitals, one public teaching hospital, 3 private 
teaching hospitals, and 6 private non-teaching hospitals) 
between January 2013 and February 2014 were 
enrolled in this prospective, observational registry. 
A case report form was used to record patients’ data 
prospectively during index hospitalization, and at 1, 
6, and 12 months after discharge. Data were collected 
during follow-up out-patient visits or through phone 
calls to the patients, household relatives or primary care 
physicians. We compared women with men in terms 
of baseline characteristics including clinical, laboratory, 
electrocardiographic (EKG), echocardiographic, and 
coronary angiographic features. Percutaneous coronary 
intervention procedures and short- and long-term 
outcomes were assessed in women compared with men. 
All PCI procedures were performed according to 

current standard guidelines. Patients were pre-treated 
with aspirin and a second oral antiplatelet agent 
(clopidogrel or ticagrelor). The arterial access site, 
antithrombotic therapy, and type of stent were all left 
to operator’s discretion. Acute coronary syndrome was 
classified as acute ST-segment elevation myocardial 
infarction (STEMI); or non-ST-segment elevation 
ACS (NSTEACS). The latter includes non-ST-segment 
elevation MI (NSTEMI) and unstable angina (UA).

Dual antiplatelet therapy (DAPT) was continued 
for at least one year in patients who had PCI for ACS. 
In those who had PCI for SC; DAPT was continued 
for at least one month when bare metal stents (BMS) 
were used and for at least one year if drug-eluting stents 
(DES) were used. The adverse clinical events that were 
evaluated in women and men during admission, and 
after 1, 6, and 12 months; included cardiac mortality 
(all deaths were considered cardiac unless a definite 
noncardiac cause could be established), definite and 
probable stent thrombosis, as defined by the Academic 
Research Consortium,8 major bleeding events, as 
defined according to the Can Rapid risk stratification 
of Unstable angina patients Suppress Adverse 
outcomes with Early implementation of the ACC/
AHA guidelines (CRUSADE) study classification,9 and 
readmission for ACS, heart failure or target coronary 
artery revascularization. The study was approved by 
the Institutional Review Board of each participating 
hospital and the study was conducted according to 
principles of Helsinki Declaration.

Data were described and analyzed using the 
Statistical Package for the Social Science (IBM Corp., 
Armonk, NY, USA) version 20. Data were described 
using means, standard deviations, or percentages 
wherever appropriate. The gender differences in the 
baseline demographic and clinical characteristics of 
patients and the differences in the coronary angiography 
and PCI procedures and the cardiovascular events 
during admission, at 1 and 12 months were tested using 
chi-square test. The differences in the cardiovascular 
events at 12 months between men and women were 
tested using binary logistic regression after adjusting 
for important demographic and clinical characteristics. 
A p-value of less than 0.05 was considered statistically 
significant. 

Results. A total of 2,426 patients enrolled in the 
study, 500 (20.6%) were women and 1,926 (79.4%) 
were men. The baseline characteristics in women and 
men are depicted in Table 1. Women were, on average, 
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Table 1 - The baseline demographic and clinical characteristics of patients who underwent percutaneous 
coronary intervention (PCI) according to gender.

Characteristics Women 
(n= 500)

Men 
(n= 1926)

P-value

Age (years), mean+SD 62.9+5.5 57.2+4.9 <0.001
Hypertension 407 (81.4) 1104 (57.3) <0.001
Dyslipidemia 291 (58.2)   893 (46.4) <0.001
Diabetes mellitus 328 (65.6)   840 (43.6) <0.001
Current cigarette smoking  63 (12.6)   992 (51.1)  <0.001
Family history of premature cardiovascular disease 203 (40.6)   753 (39.1)   0.290
Body mass index >30 kg/m2 222 (44.4)   477 (24.8) <0.001
Estimated creatinine clearance <60 ml/min   93 (18.6)  205 (10.7) <0.001
Past history of myocardial infarction     35 (7.0)  228 (11.8)   0.033
Past history of PCI 108 (29.6)   481 (25.0)   0.040
Elevated cardiac biomarkers 173 (34.6)   797 (41.4)   0.006
Electrocardiogram on admission

ST-segment elevation
ST-segment depression
ST-segment deviation

114 (22.8)
110 (22.0)
224 (44.8)

  630 (32.7)
    170 (8.8)
  800 (41.5)

<0.001

Heart failure   54 (10.8)   215 (11.2)   0.820
Left ventricular ejection fraction <45%  62 (12.4)   240 (12.5)   0.960
Medications prior to admission
Aspirin

Statin
Beta blocker
Renin angiotensin aldosterone system blocker

344 (68.8)
286 (57.3)
274 (54.8)
251 (50.3)

1224 (63.6)
  980 (50.9)
  876 (45.6)
  736 (38.3)

  0.031
  0.012
<0.001
<0.001

SD - Standard deviation, min - minutes.

6 years older than men. They had higher prevalence 
of 4 major cardiovascular risk factors (hypertension, 
dyslipidemia, diabetes, and obesity) than men. Women 
were less likely to have ST-segment deviation or elevated 
serum cardiac biomarkers than men. Acute coronary 
syndrome was the indication for PCI in similar 
percentages of women and men (77.6% and 77.7%), 
but women were less likely to have STEMI, and more 
likely to have NSTEACS compared with men (Table 2). 
The severity of coronary artery disease (CAD) and the 
number of the stented coronary arteries in women were 
not different from those in men, and women had less 
involvement of the left anterior descending coronary 
artery.In-hospital procedure-related complications 
were not different in both groups, and fewer women 
received glycoprotein IIb/IIIa inhibitors than men. 
The 3 major adverse cardiac events (cardiac mortality, 
stent thrombosis, and major bleeding) were numerically 
higher in women than in men, but the differences were 
statistically significant only for major bleeding events 
(Table 3). The one year incidence of major bleeding was 
also higher in women than that in men (2.48% versus 
0.86%, p=0.007). 

In the multivariate analysis, women had higher odds 
of major bleeding compared with men (Odds ratio 
[OR]: =3.7; 95% Confidence interval [CI]: 1.6, 8.5; 
p=0.002) after adjusting for demographic and clinical 
characteristics. Although the one year death rate was 
numerically higher among women compared with men 
(3.10% versus 1.73%, p=0.084), this difference was 
not statistically significant in the multivariate analysis 
(OR: =2.01; 95% CI: 0.85, 4.75; p = 0.111) after 
adjusting for age, diabetes, hypertension, multivessel, 
and ejection fraction. Readmission rates at 1 and 12 
months for ACS, coronary revascularization, or heart 
failure in women were not different from that in men.

Discussion. This study showed that women were 
older and had worse baseline cardiovascular risk profile 
compared with men. Except for the incidence of major 
bleeding events, women did not have higher incidence 
of PCI complications or major cardiovascular events 
during hospitalization or at one year compared with 
men. These findings are consistent with several recent 
studies from different geographical regions in the 
world.3,6,7,10,11 
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Gender-related disparities, for example, higher rates 
of readmission, reinfarction, and deaths in the first year 
after MI in women, demonstrated by some studies 
were most likely related to the undertreatment of 
women with guidelines-based medications and invasive 
procedures.3-5

Unlike the inconsistencies in the gender-related 
differences in outcome observed in many studies, 
less inconsistencies were observed in the presence of 
worse baseline risk profile of women presenting with 
ACS, including higher incidence of hypertension, 
DM, dyslipidemia, obesity, heart failure, chronic lung 
disease, and peripheral arterial disease.3,12-15 However, 
the prevalence rates of hypertension, DM, and obesity 
that were observed in women in our study were higher 
than those reported by Western studies.3,14,16-18

Evolving gender-specific research has demonstrated 
that although men and women share similar risk factors 
for coronary artery disease, women often have more 
clustering of risk factors19 and worse vascular impact 
of certain risk factors, such as cigarette smoking, DM, 
depression, and other psychosocial stresses, compared 
with men.3,20

Despite the greater risk factor burden, women 
paradoxically have less severe obstructive epicardial 
CAD at elective angiography than men,3 and have more 
incidence of microvascular disease, coronary spasm and 
spontaneous coronary artery dissection.17-19,21,22 Similar 
to our findings, women are less likely to present with 
STEMI than NSTEACS compared with men.9 The 
treatment received by women in our study was not 
inferior to that received by men. In fact, beta blockers 

Table 2 - Coronary angiography and percutaneous coronary intervention (PCI) procedures among patients 
who underwent PCI according to gender.

Characteristics Women (n= 500) Men (n= 1926) P-value
Indication for PCI

ST-segment elevation MI
NSTEACS
Stable coronary disease

   112 (22.4)
   261 (55.2)
   127 (22.4)

  614 (31.9)
  883 (45.8)
 429 (22.3)

<0.001

CAD severity 
Single vessel CAD

2-vessel CAD 
> 3-vessel CAD

  304 (60.8)
   142 (28.4)
     54 (10.8)

1111 (57.7)
 576 (29.9)
 239 (12.4)

0.403

LMCA involvement        10 (2.0)      28 (1.5) 0.50
LAD involvement   343 (48.6) 1185 (61.5) <0.001
Number of stented coronary arteries

Single vessel PCI
Two-vessel PCI
>3-vessel PCI

   372 (74.4)
  107 (21.4)
       21 (4.2)

1359 (70.6)
  461 (23.9)
   106 (5.5)

  0.202

Number of stents used per patient
One stent
2 stents
>3 stents

   309 (61.8)
  124 (24.8)
    67 (13.4)

1125 (58.4)
  498 (25.9)
  303 (15.7)

 0.307

Medications during hospitalization
Aspirin
Ticagrelor or clopidogrel
GPI
Thrombolytic agent
Heparin
Statin
Beta blocker
RAASB

  495 (99.4)
1924 (99.9)
      40 (8.0)
      10 (2.0)
     490 (98)
  471 (94.2)
  393 (78.6)
  319 (63.8)

1909 (99.3)
 499 (99.9)
 287 (14.9)
      71 (3.7)
1872 (97.2)
1814 (94.2)
1420 (73.8)
1065 (55.3)

  0.770
  0.430
<0.001
  0.061
0.32
0.96

  0.027
  0.001

In-hospital complications
Ventricular tachyarrhythmia
Heart failure
Cardiogenic shock
Coronary dissection
Emergency CABG

  7 (1.4)
42 (8.4)
  4 (0.8)
  6 (1.2)
  1 (0.2)

     14 (0.7)
   152 (7.9)
     10 (0.5)
      17 (0.9)
        2 (0.1)

0.27
0.71
0.46
0.55
0.59

Length of stay
One day
Two days
>3 days

  138 (27.6)
  176 (35.2)
  186 (37.2)

  609 (31.6)
  289 (15.0)
1028 (53.4)

<0.001

MI - myocardial infarction, ACS - acute coronary syndrome, CAD - coronary artery disease, CABG - 
coronary artery bypass graft surgery, GPI - glycoprotein IIb/IIIa inhibitors, LAD - left anterior descending 

artery, LMCA - left main coronary artery, NSTEACS - non ST-segment elevation ACS, RAASB - renin 
angiotensin aldosterone system blocker
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and renin angiotensin aldosterone blocker were more 
likely prescribed to women than men. glycoprotein 
IIb/IIIa inhibitors was underused in women than 
in men due to less prevalence of 2 indications of this 
medication in women; namely, ST-segment deviation 
and elevated serum cardiac biomarkers. Contemporary 
ACS management has demonstrated that women derive 
a significant long-term benefit from invasive strategy as 
men do despite procedure-related complications mostly 
related to smaller coronary arteries and more extensive 
and complex CAD.16,23-25

In concordance with other studies, major bleeding 
events in the hospital were significantly higher among 
females in our study.26-28 Reasons for this include more 
vascular access bleeding due to smaller artery size, 
peripheral artery disease, and inappropriate doses of 
antithrombotic medications in women.9,28,29 Bleeding, 
the most significant non ischemic complication 
associated with PCI, is an independent predictor of 
in-hospital and 1 year mortality.30,31

Few limitations in our study warrant discussion. 
Inherent to similar observational registries, the study is 
subject to selection bias, collection of non-randomized 

data, and missing or incomplete information.32 
Participation was voluntary and the enrolment of 
consecutive patients was encouraged. Acute coronary 
syndrome patients who died before or shortly after 
admission were not included. Moreover, those who did 
not undergo coronary angiography or had coronary 
angiography but were give medical treatment of 
referred to coronary artery bypass graft surgery were not 
represented in this study. The participating hospitals are 
high volume tertiary care centers; thus the, results may 
not represent the PCI practice and outcome in all areas 
in the country or region.33 Despite the fact that this 
study was not designed to test the specific differences 
between men and women, this study is unique in that 
it evaluated short- and long-term outcomes of ACS 
patients who underwent PCI in the Middle East, a 
region that is not well presented in cardiovascular 
interventional studies and registries.

In conclusion, no gender-related differences in the 
incidence of major were observed following PCI in this 
contemporary Middle Eastern population, except for 
more major bleeding events in women. The low rate of 
PCI-related complications observed in our study during 

Table 3 - Cardiovascular events during admission, at one month and one year

Complications Women 
(n=500)

Men 
(n=1926)

P-value

In hospital
Cardiac mortality
Stent thrombosis
Major bleeding

 
         7 (1.40)
         4 (0.80)
       11 (2.20)

 
         12 (0.62)
           5 (0.26)
          12 (0.62)

  0.141
  0.182
  0.003

One month
Cardiac mortality 
Stent thrombosis 
Major bleeding 

readmission for
ACS
Heart failure
TVR/TLR

N=486 N=1900
 

        9 (1.81)
        9 (1.81)
      11 (2.22)

      11 (2.22)
        4 (0.81)
        7 (1.41)

 
         20 (1.05)
          24 (1.26)
         16 (0.84)

         34 (1.78)
           9 (0.47)
         23 (1.20)

  0.251
  0.473
  0.018

0.65
0.56
0.89

One year
Cardiac mortality 
Stent thrombosis
Major bleeding
readmission for:
ACS
Heart failure
TVR/TLR

N=482 N=1866

      15 (3.10)
      10 (2.07)
      12 (2.48)

      22 (4.54)
      10 (2.07)
      10 (2.07)

         32 (1.73)
         34 (1.84)
         16 (0.86)

       104 (5.62)
         19 (1.02)
         63 (3.40)

  0.084
0.89

  0.007

0.41
0.10
0.18

Medications at 1 year
Aspirin
Ticagrelor or prasugrel
Statin
Beta blocker
RAASB

 
    473 (97.7)
    435 (98.9)
    454 (93.8)
   395 (93.8)
   333 (68.8)

 
      1836 (99.1)
      1704 (92.0)
      1750 (94.5)
      1447 (78.1)
      1199 (67.4)

 
  0.022
<0.001
<0.001
<0.001
0.60

ACS: acute coronary syndrome; RAASB: renin angiotensin aldosterone system blocker; 
TVR/TLR: target vessel revascularization or target lesion revascularization. 
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hospitalization up to 1 year of follow up is encouraging 
and gives a strong impetus for practicing cardiologists to 
adopt invasive strategy in women presenting with ACS. 
Vigilance for bleeding, adopting bleeding risk scores 
and appropriate use of antithrombotic and antiplatelet 
therapy can minimize the bleeding risk observed in 
women. Given the increasing awareness by patients, the 
public, and healthcare providers of the prevalence and 
impact of coronary heart disease in women, it is timely 
to review the current status and issues concerning 
coronary intervention in women. 
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