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ABSTRACT
Objective: Objective: Objective: Objective: Objective: To compare in-hospital complications between males and females after percutaneous coronary
intervention (PCI).
Materials and Methods:Materials and Methods:Materials and Methods:Materials and Methods:Materials and Methods: This Cohort study was conducted at the Coronary Care Unit and Angiography
Department of the Punjab Institute of Cardiology, Lahore from January to June 2010. Non-probability,
purposive sampling technique was used. A total of 1243 percutaneous coronary interventions were
done. Out of these 1050 patients, were selected. All the baseline procedural and biochemical
characteristics were recorded. All patients were evaluated for cumulative vascular complications (access
site hematoma, psuedoaneurysm, retroperitoneal bleed and blood transfusion requirements) and contrast
induced nephropathy.
Results:Results:Results:Results:Results:          Out of 1050 cases, (525 were males and 525 females). In terms of gender related risk,
cumulative vascular complications (CVC) were significantly more often seen in females as compared to
males, 48(9.14%) vs 25(4.76%) respectively (p <0.005). Out of these CVC, access site hematoma
was present in 31(5.90%) females as compared to 18(3.42%) males. Blood transfusion was required in
16(3.04%) females and 06(1.14%) males. There was no significant gender differences in contrast induced
nephropathy, 14(2.66%) females vs 9(1.71%) males.
Conclusion:Conclusion:Conclusion:Conclusion:Conclusion: Women are at increased risk of cumulative vascular complications as compared to men but
the complication of contrast induced nephropathy was similar in men and women.
 KKKKKey words: ey words: ey words: ey words: ey words: Percutaneous coronary intervention, gender differences, vascular complications, contrast
induced nephroparhy, major adverse cardiovascular events.

INTRODUCTION

Percutaneous coronary intervention (PCI) is
the most common interventional procedure
for coronary artery revascularization. The
number of PCI procedures has increased

in recent years due to increased awareness and
improved outcomes.1,2 Meta-analyses of random-
ized clinical trials have reported that primary PCI
is more cost-effective compared to fibrinolysis and
reduces the incidence of death, reinfarction, and
stroke.3–5 Furthermore, in stable patients and in
patients with multivessel disease, PCI has become
the preferred procedure in the United States,6 with

declining mortality in patients undergoing
multivessel PCI.7

Similar to most invasive procedures, PCI is ac-
companied by a risk of peri-procedural and post-
procedural complications. Potential complications
include death, myocardial infarction (MI), emer-
gency coronary artery bypass grafting (CABG),
stroke, contrast-induced nephropathy (CIN), and
vascular access-site complications.8 The possibil-
ity of these complications must be considered while
assessing the risks and benefits of PCI for a given
patient. Although stenting in the presence of a
Glycoprotein IIb/IIIa inhibitor reduces mortality by
20% over 6–12 months compared with medical
therapy in patients with unstable angina or non-
ST-segment elevation myocardial infarction
(NSTEMI).9 PCI has not been shown to significantly
decrease mortality in patients with stable angina.10

Ischemic heart disease (IHD), previously re-
garded as middle aged male disorder, is also a
major cause of morbidity and mortality in women.11

Sex based differences has been area of active in-

Gender Outcomes After PGender Outcomes After PGender Outcomes After PGender Outcomes After PGender Outcomes After Percutaneous Coronary Intervention……..Atif Nazirercutaneous Coronary Intervention……..Atif Nazirercutaneous Coronary Intervention……..Atif Nazirercutaneous Coronary Intervention……..Atif Nazirercutaneous Coronary Intervention……..Atif Nazir



The Journal of Cardiovascular Diseases 2012, Vol.10 Issue 2 34

vestigation over the past two decades. Females
become symptomatic at an older age than males,
however the symptoms are atypical, the diagnosis
is more difficult and the prognosis is less favor-
able.12,13 Several reports have revealed that inva-
sive diagnostic procedures and invasive treatment
are less frequently used in women with IHD than
men.14,15 Percutaneous coronary intervention in
females is usually more complicated due to gen-
der related small sized coronary arteries. Thus fe-
male gender contributes to substantially worse
early and late outcomes and increased mortal-
ity.14-17

Multiple studies have demonstrated that
women are at increased risk for in-hospital mor-
tality, stroke, vascular complications, repeat
revascularization, and same-admission CABG
after PCI.18,19 Poor outcomes post-PCI have been
related to older age and a higher prevalence of
risk factors in women compared to men.19This is
considered one of the reasons for less frequent
use of an invasive management strategy for acute
coronary syndromes (ACS) in women.20

However, to date, the existence of gender-re-
lated risk in women has never been fully explored
or described in Pakistan. Therefore, the purpose
of this study was to examine the presence of a
gender-based difference in in-hospital outcome
among patients undergoing an initial PCI proce-
dure.

This study was designed to compare the in-
hospital complications after percutaneous coro-
nary intervention between males and females.
MATERIALS AND METHODS

This Cohort study was conducted at the Coro-
nary Care Unit and Angiography ward of the
Punjab Institute of Cardiology, Lahore from Janu-
ary to June 2010. Non-probability, purposive sam-
pling technique was used. Out of 1243 PCIs
1050 patients, were studied. All the baseline pro-
cedural and biochemical characteristics were re-
corded. These patients were evaluated for cumu-
lative vascular complications (access site he-
matoma, psuedoaneurysm, retroperitoneal bleed
and blood transfusion requirements) and contrast
induced nephropathy.

Inclusion Criteria were PCI in male and female
patients >40 yrs of age, elective PCI in patients
with STEMI, NSTEMI, unstable and stable angina.
PCI with either bare metal stent (BMS) or drug
eluting stent (DES) were studied. PCI for single
vessel disease (SVD) or multi vessel disease (MVD)
and PCI through radial or femoral route were in-

cluded.
Exclusion criteria were primary PCI, previous

PCI/ CABG, left main stem (LMS) PCI and plain
old balloon angioplasty (POBA).

A total of 1243 PCIs were done out of these
1050 patients, (525 males and 525 females) ful-
filling the inclusion and exclusion criteria were se-
lected.

All patients were given antiplatelet therapy (as-
pirin 150mg and 600mg clopidogrel) 2–4 hours
before angioplasty as loading dose. Following
angioplasty, all patients were prescribed
antiplatelet therapy (aspirin 150mg twice daily and
clopidogrel 75mg twice daily).

All the routine blood investigations (complete
blood profile, renal function tests, cardiac mark-
ers, coagulation profile, hepatitis B and C viral
serology etc) were done prior to procedure.

After successful PCI, the radial or femoral
sheath was removed, and a pressure bandage was
applied and patients were fully ambulated after
3-4 hours of radial PCI and 6-8 hours of femoral
PCI. They were observed in hospital for about 12-
18 hours. Necessary blood tests (complete blood
count, cardiac enzymes, renal function tests, and
PT/INR) were done. If there were no complica-
tions (chest pain, vascular complications) and
blood tests were normal, they were discharged
after 24 hours observation. Patients were advised
follow-up after 2 weeks.

Informed consent was taken from all 1050
patients included in the study. A detailed history
and clinical examination was done. All the infor-
mation was collected on a predesigned proforma
regarding sociodemographic profile i.e. name,
age, address, contact numbers, and baseline char-
acteristics, like risk factors for ischemic heart dis-
ease, diabetes, hypertension, BMI (body mass in-
dex), were collected. All procedural characteris-
tics were also recorded like single vessel disease/
multi vessel disease, GPIIb/IIIa used and the stent
used. Patients were observed during their in-hos-
pital stay and assessed regarding cumulative vas-
cular complications i.e. access site hematoma,
psuedoaneurysm, retroperitoneal bleed, blood
transfusion requirements, contrast induced neph-
ropathy i.e increase in serum creatinine concen-
tration of >1.0 mg/dl or relative increase of >50%
if pre PCI values were abnormal.

Patients were followed up for complications
during their in-hospital stay until they were dis-
charged.

Contrast induced nephropathy was impairment
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of renal function manifested subsequent to con-
trast administration in the absence of other aetiol-
ogy.

Cumulative vascular complications included
atleast one of these

· Access site hematoma >8 cm
· Psuedoaneurysm confirmed by Doppler ultra-

sound
· Retroperitoneal bleed documented by ultra-

sound.
· Blood transfusion requirements: Transfusion

of 1 or more than 1 pint of blood, both related or
unrelated to access site bleeding.

Major adverse cardiovascular events (MACE)
like mortality, post PCI myocardial infarction, heart
failure and acute thrombocytopenia were also re-
corded.

Those patients who did not have any proce-
dural complications were discharged on the next
day.

The patients with vascular complications, con-
trast induced nephropathy. MACE, or increased
risk for post discharge complications (suboptimal
PCI result etc) were not discharged and they were
followed  up  during  their   in-hospital stay until
they were stable  and discharged.
DATA ANALYSIS:

The collected data was entered and analyzed
by using Statistical Package for Social Sciences
(SPSS) Version 12 for Windows. Continuous vari-
able (age, BMI) were expressed as mean ± stan-
dard deviation. Risk factors for ischemic heart dis-
ease like diabetes mellitus, hypertension were ex-
pressed as frequency tables.

Categorical variables such as gender, baseline
and procedural characteristics, contrast induced
nephropathy, cumulative vascular complications
(access site hematoma, retroperitoneal bleed,
blood transfusion requirements and
psuedoaneurysm) were expressed as frequencies
and percentages.
RESULTS

Mean age of the male patients was 49.8±9.60
years while that of female patients was 52.1±8.91
years. Baseline characteristics of the patients are
shown in table 1.

Out of 525 male patients who underwent PCI,
21.14% of the patients were diabetics. Hyperten-
sion was present in 45.9% of the male patients.
Among the female patients the incidence of dia-
betes and hypertension was 29.14% and 52.95%
respectively. The mean body mass index (BMI) of
female patients was also higher than the male

patients i.e 28.57±4.71 vs 27.17±4.59 respec-
tively.

Comparison of indications for percutaneous
coronary intervention between males and females
are outlined in table 1.

Procedural characteristics are shown in table
2.

Table 3 shows the difference in in-hospital com-
plications between males and females. Cumula-
tive vascular complications were significantly
higher in female population as compared to males
while there was no significant difference of con-
trast inuced nephropathy between the groups
(Table 3).
Relative Risk:Relative Risk:Relative Risk:Relative Risk:Relative Risk:

Relative risk of cumulative vascular complica-
tions is presented in Table 4. Females were 1.9
times as likely as males to develop cumulative vas-
cular complications after percutaneous coronary
intervention.
DISCUSSION

PCI is the most common interventional proce-
dure for coronary artery revascularization. It is
associated with various periprocedural and
postprocedural in-hospital complications. Poten-
tial complications include death, MI, emergency
CABG, stroke, CIN, and vascular access-site com-
plications.8 Gender differences in in-hospital post
PCI complications has been an area of active in-
vestigation over the last few years. PCI of females
is usually more complicated due to gender related
small sized coronary arteries. Thus female gender
contributes to substantially worse early and late
outcomes and increased mortality.14-19

Multiple studies have demonstrated that women
are at increased risk for in-hospital mortality, stroke,
vascular complications, repeat revascularization,
and same-admission CABG after PCI.20,21

Women have been shown to be at increased
risk for major and minor bleeding complications
including intracranial, intraocular, retroperitoneal,
or clinically-overt bleeding with a drop of hemo-
globin of 3 g/dl, or any drop of hemoglobin of 4
g/dl in the absence of overt bleeding, or the trans-
fusion of 2 or more units of packed red blood
cells.22

The possibility of these complications must be
considered while assessing the risks and benefits
of PCI especially of female patients.....

In terms of gender related risk, cumulative vas-
cular complications (CVC) were significantly more
often seen in females as compared to males,
48(9.14%) vs 25(4.76%) respectively with a P-
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value of 0.005.
Out of these CVC, access site hematoma was

present in 31(5.90%) females as compared to
18(3.42%) males. While blood transfusion was
required in 16(3.04%) females and 06(1.14%)
males. Retroperitoneal bleed was seen in only 1
patient in both the groups while psuedoaneurysm
was not seen in any of the patients.

Many case series have reported vascular and
bleeding complications and their gender associa-
tion after PCI.23

Kinnard et al23 reported a three-hospital regis-
try experience on 10,974 patients undergoing PCI
from 1991 to 2000 on the incidence and predic-
tors of bleeding after PCI. They noted major bleed-
ing in 5.4% and minor bleeding in 12.7%, with a
blood transfusion given to 5.4% of patients.23

The Global Registry of Acute Coronary Events
(GRACE) analyzed data from 24,045 patients with
ACS and found the overall major bleeding rate to
be 3.9%. Among the patients in the registry who
had PCI, female sex, advanced age and renal in-
sufficiency were associated with increased bleed-
ing risk.24

In a data from over 300,000 patients under-
going PCI from the National Cardiovascular Data
Registry, the incidence of bleeding was relatively
low (2.5%). Significant predictors of bleeding in-
cluded female sex, age, renal insufficiency, prior
PCI, cardiogenic shock, emergent/urgent PCI and
chronic obstructive pulmonary disease.25

In our study there is a statistically significant
difference among cumulative vascular complica-
tions between females and males but most of the

vascular complications were related to access site
hematoma and the incidence of major complica-
tions like retroperitoneal bleed and blood transfu-
sion requirement is low without any significant
gender association. This difference from interna-
tional studies is due to the fact that more than
95% of the procedures were performed through
radial artery, which is an easily compressible site
as compared to femoral route, so there is less like-
lihood of bleeding and vascular complications via
this route. And all the PCI procedures were
perfomed electively so special attention was paid
to all the factors prior to procedure, that could
contribute to major bleeding complications.
Psuedoaneurysm was also not seen in any of the
patients due to usage of radial artery approach in
> 95% of the patients and probably because of
decreased duration of in-hospital stay of the pa-
tients (24-36) hrs.

In a large registry of contemporary PCI, data
were prospectively collected from 22,725 consecu-
tive PCIs in a multicenter regional consortium (Blue
Cross Blue Shield of Michigan Cardiovascular
Consortium) between January 2002 and Decem-
ber 2003. It shows that compared with men, fe-
male gender was associated with an increased risk
of contrast induced nephropathy.26

In a study by Iakovou I et al, of a total 8,628
patients who underwent PCI, there were 1,431
(16.5%) who developed CIN. CIN was present in
23.6% of female versus 17.4% of male patients.27

In our study the incidence of CIN is low and
without any significant gender association

VARIABLE MALE n=525 FEMALE n=525 
Age, years 49.8 ± 9.60 52.1± 8.91 
Diabetes Mellitus  111(21.14%) 153(29.14%) 
Hypertension 241(45.90%) 278(52.95%) 
BMI (Mean) 27.17 ± 4.59 28.57 ± 4.71 
INDICATIONS FOR PCI   
Post MI (elective) 135(25.71%) 105(20%) 
NSTEMI 114(21.71%)  106(20.19%) 
Unstable Angina 175(33.33%) 196(37.32%) 
Stable Angina 101(19.23%) 118(22.47%) 

Characteristics MALE n=525 FEMALE n=525 
Single Vessel PCI  306(58.28%) 318(60.57%) 
Multi Vessel  PCI 219(41.72%) 207(39.43%) 
Radial PCI 504(96%) 498(94.85%) 
Femoral PCI 21(4%) 27(5.15%) 
GPIIb/IIIa Inhibitor used  213(40.57%)  204(38.85%) 
Bare Metal Stent (BMS)  181(34.47%) 174(33.14%) 
Drug Eluted Stent(DES) 344(65.53%) 351(66.86%) 
Mean Lesion Attempted 1.6 1.5 

COMPLICATIONS MALE 
n=525 

FEMALE 
n=525 

P-Value 

Cumulative Vascular Complications 
Access Site Hematoma 
Retroperitoneal Bleed 

Blood Transfusion Requirements 
Psuedoaneurysm 

25(4.76%) 
18(3.42%) 
1(0.19) 
6(1.14) 
0 

48(9.14) 
31(5.9%) 
1(0.19%) 
16(3.04%) 
0 

0.005 

Contrast Induced Nephropathy 9(1.71%) 14(2.66%) 0.29 
Death 4(0.76%) 5(0.95%) 
Post PCI Myocardial Infarction 19(3.61%) 21(4.0%) 
Heart Failure 7(1.33%) 11(2.09%) 
Acute Thrombocytopenia 5(0.95%) 7(1.33%) 

Gender Cumulative Vascular complications 
Present Absent 

Female 48 (a) 477 (b) 
Male 25 (c) 500 (d) 

                                                                      a  / a + b
    RR=     ________
                 c  /  c + d
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14(2.66%) females vs 9(1.71%) males. This may
be due to the fact that all the procedures performed
were elective, so the factors that contribute to con-
trast induced nephropathy like anemia, pre PCI
renal failure, diabetes mellitus, hypotension, car-
diogenic shock etc. were adequately addressed
before the procedure.
CONCLUSION

This study on the effect of gender on differ-
ences in in-hospital complications in Pakistani
population showed that women are at in-
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