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Abstract
Objective of the study: To assess the outcome of Percutaneous coronary intervention in elderly in terms of success and 
complications.

Methods: Retrospective data review of 887 consecutive cases of percutaneous interventions done at Karachi institute of heart 
diseases from 2015-2020. We divided the patients in three age groups younger (<65 years, n=592); older (65 to 75 years, 
n=201); and elderly (>=75 years, n=94). Immediate and six months outcomes of in hospital vascular complications, death, 
myocardial infarction, repeat target lesion revascularization and stroke were compared between these groups.

Result: The vascular complications was in three groups (relative risk 3.2% vs 2.9% vs 4.3% with p=0.56) respectively. The 
relative risk of periprocedural Myocardial infarction in elderly/older patients was not higher than young patients with (OR 
of 0.6 with 95% CI 0.3 vs 1.4 with P=0.35), so was the need of repeat target revascularization with (OR of 0.3 95% CI 0.2 vs 
-1.6 with P=0.85), the risk of stroke following procedure was minimal (OR of 0.7 95% CI 0.4 vs 1.6 P=0.4). The in-hospital 
mortality was higher in elderly with (OR with 95% CI 1.0 vs 2.0 vs 3.4 P=0.03) in three groups. The six months outcomes of 
myocardial infarction in elderly were also not higher than younger pts (OR 0.7 vs 0.4 P=0.58). so was the need for repeat 
target revascularization (OR 0.5 vs 0.3 P=0.6). The six-month mortality in three groups was high in elderly (OR with 95% 
CI 1.5% vs 3.4% vs 4% with P value of 0.04). 

Conclusion: The procedure success in elderly patients was similar to younger patients, but in hospital and six months 
mortality was higher in elderlies.
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Introduction 
The study was conducted with an objective to assess the outcome 
of percutaneous coronary intervention in elderly with increasing 
aging population and wide used of PCI but less utilized in elder-
ly, this study with reference to safety and complications in a Pa-
kistani population. One of the major challenges in percutaneous 
coronary intervention (PCI) is bleeding complications. The con-

tributing factors hypertension, females, cardiogenic shock use of 
GP11b/111a [1]. Some studies found that there is a difference in 
patients’ comorbid in Japan and USA for prediction of mortality 
[2]. Some authors found that lean patients are at higher risk com-
pared to obese patients for bleeding complications after PCI for 
in hospital patients [3]. In an Australian study involving 37,866 
patients undergoing PCI [4]. The researchers observed the cardi-
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ac and cerebrovascular adverse effects (MACCE) and bleeding. 
Major bleeding complications was uncommon while MACCE rate 
was higher. In another research the authors reported that access 
and non-access site bleeding occurred within 30 days of PCI and 
they were independently had a relationship with high risk of mor-
tality within one year [5]. It was also reported that non-access site 
bleed was strongly correlated to mortality when compared with 
access site bleeding [6].  

In meta-analysis of twenty-four randomized trials having 22,843 
patients for coronary intervention, through femoral access or radial 
access [7].  It was found that mortality was less with radial access 
there was a reduction in vascular complications. 
 
PCI is not widely used in older patients. The new anti-thrombot-
ic therapy has played its role in this extensive use. This has re-
duced the ischemic complications to a great level. The antiplatelet 
agents used earlier have more complications particularly in elderly 
patients having serious comorbidities [8,9].  During recent years 
treatment for ST-elevation myocardial infarction (STEMI) has un-
dergone a vast evolution. This has led to significant improvement 
in techniques for timely access to PCI. In an Australian study the 
researcher recorded a low mortality (6.5% overall) during thir-
ty-day period. This mortality rate compares favorably with oth-
er studies [10]. In a study in Australia the authors concluded that 
bleeding is the result of poor clinical outcome and is responsible 
for increased hospitalization [10]. Hannan et al found that bleeding 
was higher in females after post PCI patients and were also related 
to late mortality [11]. However, the authors also concluded that 
gender was not assessed as an independent predictor for mortality. 
Bleeding evens have been associated with high risk in dying in 
patients undergoing successful PCI [12].
 
Due to the increasing complexity the occurrence of post PCI isch-
emic stroke has increased over time. However, the data on the in-
cidence in this regard are considered limited [13]. Acute coronary 
syndrome patients were at higher risk and more peri-procedural 
complications [14]. Elderly patients also suffering from comorbid-
ity as well and were vulnerable to acute coronary syndrome. Mar-
cus et al reported that for elderly patients of age more than eighty 
years undergoing PCI the risk of diabetes, renal failure impaired 
left ventricular function and three vessel coronary artery disease 
were higher in elderly Long-term mortality rate and in hospital 
death were higher in the elderly because of high risk patients with 
shock or STEMI underwent PCI [14]. Latest techniques in PCI 
use LV Support devices like LVAD has resulted in better outcomes 
after PCI in a study of PCI in elderly patients it was found that it 
is safe and effective for elderly patients to achieve complete myo-
cardial revascularization, more so with the refined techniques and 
latest equipment. The need that a well-designed large randomized 
clinical trial comparing PCI, CABG and optimal medical therapy 
for the management of elderly patients should be done.  

Methodology
This was a retrospective chart review of 887 cases of percutane-
ous coronary intervention done at tertiary care hospital in Karachi, 
Pakistan. Karachi institute of heart diseases from 2015-2020. Con-
secutive sampling strategy was used. The sample was divided into 

three groups 
a. Younger (age <65 years n=592),
b. Older (age 65-75 years n=201) and 
c. Elderly (76 years and above n= 94). 

Charts with missing data on and patient lost to follow up were 
excluded from the study data collection was carried out through a 
Performa based on relevant study variables Data was double en-
tered in Epi Data version 3.1 and analyzed using Statistical Pack-
age for Social Sciences (SPSS) version 19.0 Categorical variables 
are described as percentages and compared using chi-square test 
or Fisher exact test as appropriated. Continuous variables were 
described as mean ± SD and compared using independent sample 
test. Multivariate logistic regression analysis was carried out to 
estimate the Odds Ratios (OR) and their 95% Confidence Inter-
vals (CI) with p-value of 0.05 was considered significant. Study 
variables included sociodemographic, co morbid, and PCI details 
(complexity of lesion, number of vessels involved, number of 
stents placed, procedure type (emergency or elective), use of IV 
anti coagulation, associated diagnosis of MI/cardiogenic shock. 
Data collection points included immediate as well as six monthly 
outcomes.

Definition of Outcome Variables
• Vascular complication defined as hematoma at the site of ar-

terial puncture, classified according to the American College 
of Cardiology (ACC) classifications, large ≥10 cm and small 
<10cm.

• Major bleeding, according to criteria presented by CRU-
SADE, retroperitoneal hemorrhage (without surgical correc-
tion) major bleeding included those with hemodynamics in-
stability defined by uncontrolled hypertension or hypotension, 
tachycardia or bradycardia or decreased oxygen saturation 
based on previous baseline parameters, surgical correction for 
any of the vascular complications of retroperitoneal hemor-
rhage, pseudoaneurysm arteriovenous fistula formation [15]. 

• Perioperative Myocardial infarctions (MI) is classically de-
fined as a characteristic rise and fall in cardiac troponin (cTn) 
levels with at least one value higher than the 99th percentile 
of the upper reference limit (UNL) (>0.014 ng/mL), with at 
least one of the following features: defined as Ischemic nature 
of the chest pain new ECG changes new regional wall motion 
abnormality on echocardiogram [16].

• Successful PCI: PCI success was defined as achievement of 
vessel patency with a residual stenosis of <20

• In hospital mortality is defined all-cause mortality includes 
cardiac and non-cardiac causes. Six monthly follow up out-
comes compared between the groups.

Results
The baseline characteristics were shown in Table 1. Elderly more 
hypertensive than other groups 61% vs 49% with P value of 0.02, 
they had prior history of myocardial infarction 48% vs 26% with 
p value of 0,04, they had significant history of prior heart failure 
2.1% vs 27% in elderly with value 0.05 Most elderly had previous 
coronary artery bypass surgery (CABG) and prior history of stroke 
11% vs 1.5% p value 0.01, Elderly cohort was all high-risk feature
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Table 1: Bassline clinical and demographic characteristics in three cohorts

Risk factors Younger (<65 years) n 592 Older (65-75%) Elderly (>75 years) N 94 P value
Gender Males n 180 F 113 M = 85 F=54  M 64 F 30 0.66
Mean Age   57 years 69 years 77 years 0.7
Mean LV Function (EF) EF 50% EF 40%   EF 35% 0.05
Mean BMI KG/M2   28 KG/M2 24M/KG2 22M/KG2 0.06
Hypertension 35% 54% 61% 0.02
Diabetes 34% 66% 65% 0.03
Prior MI 26% 49% 48% 0.04
Prior CABG 6% 17% 27% 0.03
Prior stroke 2% 8.3% 11% 0.01
Puerperal vascular 
disease

0.7% 5% 8% 0.04

PCI chart in Table 2 PCI done for STEMI and cardiogenic shock 
in elderly with 11% vs 3.2% p value 0.01,  elderly have more high-
risk lesion defined as calcified, bifurcation ostial and long lesion 
greater than 10 mm in 78% of elderly group. Procedure success 
was same. In our study radial approach for PCI was used in 80% 
and femoral in 20%. Elderly has PCI was done by femoral in 30% 
while 70% were radial approach.

The relative risk of vascular complication in elderly n 23 with RR 
4.3% with p value 0.5 not high as compares other cohorts. Vascu-
lar complication in elderly included hematoma in elderly greater 
10 mm in n=8 patient and minor bleeding as drop of Hb 2 gm in 
n=11 patients and pseudoaneurysm n=4 patients and 48% patients 
received GP11b/111a and 20% elderly were lean mean BMI 20 kg/
m2 and 34% of PCI were done for STEMI with increased used of 
unfractionated heparin.

Table 2: PCI database showing indication, CAD complexity and success of PCI

PCI Data Younger<65 years) Older(65-75yr) Elderly (>75 years P value
STEMI 26% 28.5% 34% 0.02
Cardiogenic shock 3.2% 6.8% 11% 0.01
High risk lesion 66% 84% 78% 0.05
Radial approach 88% 80% 70% 0.7
Triple vessel CAD 17.7%   32% 48% 0.01
Use IABP 22% 35% 47% 0.02
Use of GP11b/111a 48% 46% 45% 0.67
PCI success 96% 94.5% 90% 0.57

The relative risk of perioperative myocardial infarction was not 
higher (OR ratio with 95% CI was 0.6 vs 0.3 vs 1.4 with p value 
0.35). The need of repeat target revascularization was same in all 
the three groups with OR was (0.3 vs 0.2 vs 1.6 with p value 0.85). 
The relative risk of stroke following PCI was not high in elderly 
with OR (0.7 vs 0.4 vs 1.6 with p value 0.4).  The in-hospital mor-
tality was higher in elderly group of patients with relative risk (1% 
vs 2% vs 3.4% with p value of 0.03) in three groups.

The major cause of in hospital mortality in elderly was cardiac 
42%, pneumonia 21% and Sepsis 22% and 15% Acute kidney in-
jury. The six-month follow-up the total 84 patients were lost to fol-
low up 12 patients from elderly group 24 from older group and 28 
from younger group were lost to follow up and incomplete charts 
were found in 20 patients so analysis it was done in 803 patients. 
The outcome of repeat myocardial infarction in elderly was also 

not higher than group, (OR  95% CI 0.5 vs 0.6 vs 0.7 with p value 
0.58)  The need of repeat target revascularization was also not high 
in elderly as compared to other groups with OR (1 vs 2.5 vs 2 with 
p value of 0.6)  The six months follow up mortality was higher 
in elderly group with relative risk of (1.5% vs 3.4% vs 4% and 
p value was 0.04) Six-month review of mortality in elderly n=88 
patients was cardiac in 56% and non-cardiac 44%.

Discussion 
our study showed that PCI was successful and complications are 
not high although in hospital mortality and six-month mortality 
was high like previous study [17]. In our study, the six month 
mortality rate elderly population a is consistent with the Abdul-
lah study in which all-cause mortality in patient 65-74 years was 
10.1% and 20.4% in patients ≥75 undergoing PCI in our study 
it was 3% vs 4.5%  may be number of elderlies were 94 in our 
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study and upon six month follow-up the mortality rate among the 
elderly was high which is not like 3-year mortality rates for elder-
ly were comparable to previous studies in which 3-year all cause 
death in elderly patients with mean age of 88 years old treated with 
PCI were 33.3%, and treated with conservative management were 
52.4% [18].
 
In our study elderly have more comorbid like heart failure, pri-
or myocardial infarction their presentation and PCI data showed 
more high risk lesion, three vessel diseases and mostly PCI done 
in emergency as compared to elective with cardiogenic shock, and 
STEMI which have effect on in hospital and six month mortality 
results similarly Previous studies showed that preoperative factors 
influencing mortality in elderly treated with invasive or conserva-
tive strategy are cardiogenic shock, previous cardiac surgery, renal 
failure, age, hypertension, heart rate and anemia [19]. Our study 
elderly although lean there was no significant post PCI vascular 
complication because of radial approach reported study reported 
same results [20]. Shashank et al study the effect of bleeding se-
verity in PCI and effect on mortality according to their study no 
major bleeding [21]. Procedure success and complication were not 
different from other group like TIMI III flow no post procedure MI 
and stroke similarly results were reported from Japanese largest 
PCI registry on octogenarians [22]. 

Our results are in line with previous findings by showing that 
the elderly patients can get benefit of PCI not only at in hospital 
but-year but also six-years. Recently a randomized study aimed 
to investigate whether elderly patients with NSTEMI or unsta-
ble angina would benefit from an early invasive strategy versus a 
conservative strategy and showed similar results as ours [23]. In 
our study STEMI is a large proportion of the total PCI in elder-
ly. Second, as many other trials randomized study was subject to 
many exclusions such as cardiogenic shock, continuing bleeding 
problems, short life expectancy [24]. This was not the case in our 
study. Therefore, our study is closer to the “real world” of the clin-
ical practice. The decision to proceed with a PCI procedure in the 
elderly is influenced by numerous factors. Non-cardiac comorbid-
ities include renal, cerebral, pulmonary and vascular disease were 
often considered prior to decision making for PCI [25].
 
In our study was retrospective review of PCI in elderly and co-
hort were high risk but success of PCI was reflected in our cohort 
of elderly patients. The all-cause mortality in hospital and at six 
months may be confounded by high-risk elderly we need large ran-
domized study with long follow up with matched risk factors to 
recommend the PCI is safe option in elderly as compare managing 
on medicines 

Limitations and strengths: Despite our effort include as much 
information as possible in medical records, and despite we cannot 
rule out potential confounding from unmeasured variables. Many 
patients are lost to follow up. Nevertheless, our data are encourag-
ing and serve as the basis for randomized trials in the future. One 
of the main strengths is that all patients were included from our 
daily clinical practice, and therefore representative.

Conclusion
The procedure success in elderly patients was same as compared 

to younger patients but in hospital and six months follow up mor-
tality rate was higher in elderly as compared to young groups. This 
could be underlying high risk presentation at the time of PCI. 
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