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ABSTRACT

Introduction: Due to increasing life expectancy, the elderly
population is constantly rising globally and the number of
older patients presenting with Acute Coronary Syndrome
(ACS) and Acute Myocardial Infarction (AMI) is also on the rise.
The treatment of choice for patients suffering from acute ST
Elevation Myocardial Infarction (STEMI) is Primary Percutaneous
Coronary Intervention (Primary PCI). However, Primary PCI
in elderly patients is thought to carry higher mortality and
morbidity when compared to general population due to multiple
co-morbidities and other factors.

Aim: To evaluate the clinical outcomes of Primary Angioplasty
in Myocardial Infarction (PAMI) in elderly south Indian patients,
attending a single center.

Materials and Methods: This was a retrospective, non-
randomised, single center observational study, conducted at a
tertiary care centre in southern India, between January 2015 and
December 2017. Consecutive elderly patients (aged >65 years)
who underwent primary angioplasty for acute STEMI were
studied. The clinical endpoint of cumulative incidence of Major

Adverse Cardiac Events (MACE), which included composite
of cardiac death, Myocardial Infarction (MI) and Target Vessel
Revascularisation (TVR) were analysed. The MACE during one,
six and twelve months follow-up after procedure was noted as
documented in the hospital records.

Results: The mean age of 103 patients was 79.23+3.61 years,
and 67% (69) patients were males. Amongst those enrolled
patients, 58.3% (60) were hypertensive and 50.5% (52) were
diabetic. Single vessel disease was present in 57.3% (59)
patients and 30.1% (31) patients had isolated Left Anterior
Descending (LAD) artery lesion and 53.4% (55) had combined
LAD and one other vessel lesions. At 12" month follow-up, the
cumulative incidence of MACE was 8.73% (9) in the form of
cardiac deaths 7.77% (8) and TVR 0.97% (1). There were 3.88%
(4) patients who suffered stroke.

Conclusion: The lower rate of MACE reported in the present
study implies that, for the management of AMI in elderly
patients, the primary angioplasty is advantageous and can be
performed safely.
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INTRODUCTION

The terms “elderly” or “older adults” usually reflects persons
aged 65 years or above; and World Health Organisation (WHO)
defines “elderly” as persons above 65 years of age [1]. The elderly
population account for 5.7% of the total population of India as per
2011 census report by Govt of India. Both the share and size of
elderly population is increasing over time, from 5.6% in 1961 and
it is projected to rise to 12.4% of population of India by the year
2026 [2].

According to American College of Cardiology and American
Heart Association (ACC/AHA) guidelines, elderly population
is considered to be at higher risk for the development of Acute
Coronary Syndrome (ACS) [3]. The higher prevalence, increased
severity of coronary artery disease associated with higher mortality
and morbidity in elderly patients may be due to advancing age,
frailty, atypical presentation, undiagnosed or subclinical vascular
disease, socio-economic and psychosocial issues. Additionally,
co-morbidities like hypertension, diabetes, and lipid abnormalities
are also more prevalent among elderly patients [4,5].

Despite the fact that the elderly population is growing, the number
of elderly patients in ACS trials has not increased until 2000 [6-8].
The reason behind under representation of elderly patients in
clinical trials could be due to perceived poor outcomes i.e., early
mortality and morbidity and opting for less invasive management
such as Medical therapy. Reasons for early mortality and morbidity

in elderly could be secondary to advancing age, frailty, multiple
associated co-morbidities such as diabetes mellitus, hypertension,
dyslipidemia, extensive coronary artery disease, increased
calcification, late presentation due to various reasons and more
prevalence of cardiogenic shock [9-12].

To date, no indicative treatment is available for elderly patients
suffering from Acute Myocardial Infarction (AMI). The choice between
fiorinolytic therapy and primary angioplasty is determined by the
presence or absence of cardiogenic shock, time of presentation, and
associated co-morbidities, which often tip the balance towards PCl in
the elderly [13].

Previous retrospective studies showed that primary Percutaneous
Coronary Intervention (PCI) can be considered as the treatment of
choice in ST Elevation Myocardial Infarction (STEMI) patients [14-
16]. Hence, the proportion of elderly patients opting for primary
PCl is increasing [17,18]. Additionally, real-world trials, registries
and retrospective studies have documented an extensive array
of co-morbidities in the elderly [19]. Therefore, the current study
was undertaken to evaluate the clinical outcomes after Primary
Angioplasty in Myocardial Infarction (PAMI) in elderly patients.

MATERIALS AND METHODS

Study Design and Patient Population
This was a retrospective, non-randomised, single-center
observational study conducted at a tertiary care center in Southern
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India (JSS Medical College Hospital, Mysuru, Karnataka), from
January 2015 to December 2017. Consecutive elderly patients
(aged >65 years) who underwent primary angioplasty to treat AMI
were evaluated in the study.

Patients presenting with symptoms and signs of STEMI with or
without cardiogenic shock who underwent primary angioplasty
were analysed. Patients who did not give consent, those not
offered, those who opted for medical management including
fibrinolytic therapy were excluded from the study. The study
protocol was reviewed and cleared (Vide Letter No. JSSMC/
IEC/1401/21NCT/2019-20) by the institutional ethics committee
and an informed consent was obtained by the patient/relative for
utilisation of data for research purposes.

Procedure and Data Collection

The detailed history, clinical parameters, associated co-morbidities,
previous interventions, medications and baseline demographic
data were noted retrospectively as per the admission records
available with the hospital. The PCI procedural details such as the
femoral or radial approach according to the operator’s preference
and patient factors as per current standard guidelines, the choice
and number of stents, intracoronary glycoprotein lib/llla receptor
inhibitors/nicorandil/nitroglycerine or any other medication usage,
Temporary Pacemaker Insertion (TPl) and use of intra-aortic
balloon pump according to the indication and discretion of the
operator in a given patient was noted as in the records. Coronary
angiographic lesions were categorised into three types based on
ACC/AHA classification [20].

1. Type A lesions-Discrete, concentric lesions with easy access,
in non-angulated segment (<45 degree), smooth contour,
little/no calcification, non-ostial location, and absence of total
occlusion, absence of major branch involvement, and no
thrombus. Risk of abrupt vessel closure is low. Anticipated
success rate >85%.

2. Type B lesions- Tubular lesions, eccentric, location-moderately
angulated segment, moderate or severe calcification, presence
of thrombus, ostial location, bifurcation lesions. Risk of abrupt
vessel closure is moderate. Anticipated success rate 60-85%.

3. Type C lesions- Diffuse disease (>2 cm length), more tortuous
proximal segment, location- extremely angulated segment
(>90 degreg) or total occlusion. Anticipated success rate <60%.

Post procedure Thrombolysis in Myocardial Infarction (TIMI) flow
grades were noted as mentioned in the PCI report [21]. Use of
heparin type, dosage, loading doses of antiplatelet, maintenance Dual
Antiplatelet Therapy (DAPT) was also noted. Unfractionated heparin
was administered in all cases (70 to 100 IU/kg body weight) at the
time of procedure and additional aliquots were used so as to maintain
an ACT of 250-300 seconds and they continued to receive heparin
during hospital stay for 3 to 5 days. All patients were started on DAPT
and advised to continue for a minimum period of 12 months.

End-Points and Definitions

The clinical endpoint was cumulative incidence of MACE which was
composite of cardiac death, Ml and TVR at the time of discharge,
one, six and 12-months after the index procedure, as noted in the
follow-up records, were analysed for the MACE. Cardiac death was
defined as death due to acute MI, heart failure, procedural death
or death from unknown cause. Ml was defined as an acute clinical
event with typical electrocardiographic and/or enzymatic changes
[22]. TVR was defined as any re-vascularisation required to the target
vessel. Stent Thrombosis (ST) was defined as per the definition of
the Academic Research Consortium (ARC) [23].

STATISTICAL ANALYSIS

Continuous variables were presented as mean+Standard Deviation
(SD) and categorical variables such as counts as percentages.
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Statistical analysis was carried out using Microsoft Excel spreadsheet
(version 2007, Microsoft Corp, Seattle, Washington). All data were
assessed using Statistical Package for Social Sciences Statistics
(SPSS) version 16 (Chicago, IL, USA) program.

RESULTS

Baseline and Demographic Characteristics

Among 103 enrolled patients, 67% (69) were male and 33% (34) were
female. The mean age of patients was 79.23+3.61 years. Prevalence
of single vessel disease was found in 57.3% (59) and double vessel
disease in 35% (36) and triple vessel disease in 7.8% (8) respectively.
Among the enrolled patients, 52.4% (54) patients were diagnosed
with Anterior wall STEMI (AWMI), 35% (36) Inferior Wall MI (IWMI) and
12.6% (13) had Posterior Wall MI (PWMI), respectively. A 16.5% (17)
of patients had cardiogenic shock and 24.3% (25) patients had prior
history of IHD.

History of hypertension and diabetes was seen in 58.3% (60)
and 50.5% (52) of the patients respectively. Other demographic
and baseline characteristics of enrolled patients are shown in
[Table/Fig-1].

Characteristics n=103
Age (years), Mean+SD 79.23+3.61
Gender, n (%)

Male 69 (67)
Female 34 (33)
Disease vessel, n (%)

Single vessel 59 (57.3)
Double vessel 36 (35)
Triple vessel 8(7.8)
Primary diagnosis, n (%)

AWMI 54 (52.4%)
WMI 36 (35%)
PWMI 13 (12.6%)
Medical history, n (%)

Previous CAD 25 (24.3)
Diabetes mellitus 52 (50.5)
Hypertension 60 (58.3)
PAD 6(5.8)
Chronic kidney disease 7 (6.8)
COPD 21(20.4)
CVA 15 (14.6)
Creatinine, Mean+SD 1.23+0.80
Troponin-T, Mean+SD 1.64+1.05
TPI, n (%) 13 (12.6)
IABP, n (%) 9(8.7)
POBA 5 (4.85)
Intracoronary drugs, n (%)

Eptifibatide 1(1.0
Nicorandil 34 (33)
Nicorandil and eptifibatide 55 (53.4)
None 13 (12.6)

[Table/Fig-1]: Baseline and demographic characteristics of the study population.
AWMI: Anterior wall myocardial infarction, IWMI: Inferior wall myocardial infarction, PWMI: Posterior wall

myocardial infarction, CAD: Coronary artery disease, PAD: Peripheral artery disease, COPD: Chronic
Obstructive Pulmonary Disease, CVA: Cerebrovascular accident, TPI: Temporary pacemaker insertion,
|IABP: Intra-aortic balloon pump, POBA: Plain old balloon angioplasty

Procedural and Lesion Characteristics

In brief, most of the lesions were located in the LAD artery 30.1%
(81) in isolation or involving LAD and one other vessel 23.3%
(24), respectively. A total of 63.1% of the lesions were ACC/AHA
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classified Type A lesions and the rest were distributed between
more complex Type B and C. The average number of stents used
per patient was 1.34+0.57. Postprocedure TIMI flow grades O to 2
were present in 10.7% of patients and 89.3% had TIMI flow grade
3. At the time of discharge, all the patients received DAPT, of which,
78.6% (81) were prescribed aspirin plus ticagrelor and remaining
21.4% (22) with aspirin plus clopidogrel. The other procedural and
lesion characteristics are shown in [Table/Fig-2].

Characteristics | n=103
Lesion type, n (%)

Bifurcation 5(4.9)
CTO 3(2.9)
Calcified 34 (33)
Ostial 3(2.9)
Restenosis 3(2.9)
Other 55 (53.4)
ACC/AHA lesion classification, n (%)

A 65 (63.1)
B1 15 (14.6)
B2 20 (19.4)
C 3(2.9)
TIMI flow pre-procedure, n (%)

0 46 (44.66)
1 23 (22.33)
2 14 (13.59)
3 20 (19.42)
TIMI flow post-procedure, n (%)

0 2(1.9)

1 4(3.9)

2 5(4.9)
3 92 (89.3)
Procedural approach, n (%)

Right femoral 78 (75.7)
Left radial 22 (21.4)
Left radial/Right femoral 3(2.91)
Vessels treated, n (%)

LAD 31 (30.1)
RCA 29 (28.2)
LCx 5(4.9
LAD and LCx 11(10.7)
LAD and RCA 13 (12.6)
RCA and LCx 6 (5.8)
Others (OM, Diagonal, PLV or PDA) 8 (7.76%)
Average stent used, Mean+SD 1.34+0.57
DAPT at baseline, n (%)

Aspirin 26 (25.2)
Clopidogrel 13 (12.6)
Ticagrelor 4(3.9)
No antiplatelet 60 (58.3)
DAPT at discharge, n (%)

Aspirin+Clopidogrel 22 (21.4)
Aspirin+Ticagrelor 81 (78.6)

[Table/Fig-2]: Procedural and lesion characteristics of the study population.
CTO: Chronic total occlusion; TIMI: Thrombolysis in myocardial infarction; LAD: Left anterior de-

scending; RCA: Right coronary artery; LCx: Left circumflex; DAPT: Dual anti-platelet therapy; OM:
Obtuse Marginal, PLV: Posterior Left Ventricular artery, PDA: Posterior Descending Artery.

Clinical Outcomes
The cumulative MACE at 12-month follow-up was found to
be 8.73% (9), which consisted of 7.77% (8) cardiac deaths
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and 0.97% (1) TVR. However, stroke was observed in 3.88%
(4) patients. The detailed clinical outcomes are presented in
[Table/Fig-3].

1 month 6 months 12 months
Characteristics follow-up follow-up follow-up
All-cause mortality (%) 7 (6.8%) 9(8.73%) 14 (13.59%)
Cardiac death (%) 7 (6.8%) 7 (6.8%) 8(7.77%)
Non-cardiac death (%) 0 (0%) 2(1.9%) 6 (5.83%)
MI (%) 0 (0%) 0 (0 %) 0 (0%)
TVR (%) 1(0.97%) 1(0.97%) 1(0.97%)
Non-TVR (%) 2 (1.94%) 2 (1.94%) 2 (1.94%)
Stroke (%) 1(0.97%) 3(2.91%) 4 (3.88%)
ST (%) 0 (0%) 0 (0%) 0 (0%)
MACE 8 (7.77%) 8 (7.77%) 9(8.73%)

[Table/Fig-3]: Clinical outcomes.

TVR: Target vessel revascularisation; ST: Stent thrombosis; MACE: Major adverse cardiac events

DISCUSSION

The present study confirms the favorable clinical outcomes after
PAMI in elderly patients. The study population had a high prevalence
of hypertension (68.3%) and diabetes (50.5%). Furthermore, the
cumulative MACE rate was 8.73% and stroke rate was 3.88% at
12-month follow-up, after the procedure.

Some authors have reported that PCl in elderly patients is challenging
not only because of the age as a risk factor but also due to the
complex co-morbidities including multi-vessel calcific coronary
disease, tortuous vascular anatomy and poor left ventricular
function [24-26]. The proportion of elderly patients was relatively
less in randomised ACS trials partly due to the fact that many elderly
patients do not opt for revascularisation [27,28] and partly as they
are selectively excluded because of high mortality [29-31]. Hence,
the PCI data in elderly patients are limited which is one of the major
hurdles in decision making for physicians, and patients too. As
established earlier, the reference-vessel diameter and the number
of stents implanted were predominant determinants as well as the
risk factors for clinical and angiographic restenosis after primary or
elective PCI [32,33]. Additionally, restoration of TIMI-3 flow post-
procedure was the strongest predictor of early and late mortality,
re-infarction, TVR and event-free survival after primary PCI [34]. The
above-stated findings support the results of present study, that the
primary PCI in elderly ACS patients has favorable outcomes and
low MACE rate.

A subgroup analysis of PAMI-I trial conducted in elderly patients
(65 years) showed a significant reduction in death and recurrent
MI with no events of stroke and intracranial haemorrhage [35,36].
The Global Use of Strategies to Open Occluded Coronary Arteries
in ACS (GUSTO llIb) trial showed lower one-month mortality rate
of (5.7%) compared to fibrinolytic therapy (7%) in STEMI patients
aged between 61 to 71 years [34]. Similar results were obtained
in the subgroup analysis of the Danish multicenter randomised
study, Fibrinolytic Therapy Versus Acute Coronary Angioplasty in
AMI-2 (DANAMI-2). The DANAMI-2 showed results in favour of
PCI when compared to fibrinolytic therapy in patients with median
age of 63 years in terms of reduction in one-month mortality (6.6%
vs. 7.8%), rate of re-infarction (1.6% vs. 6.3%), and stroke (1.1%
vs. 2.0%) [37]. In the present study, the rate of all-cause mortality
(6.8%), stroke (0.97%), and MACE (7.77%) at one-month follow-
up were in accordance with the above-mentioned studies. Some
other trials showed similar results in elderly (>70 years) patients who
underwent primary PCl for STEMI [38,39]. Furthermore, a real-world
trial showed high survival rate in patients aged 75 or older after
primary PCI [40].

Another retrospective study of primary PCI in elderly (>90 years)
STEMI patients compared Korea Acute Myocardial Infarction
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Registrz (KAMIR) and the Korean Working Group on Myocardial
Infarction (KorMl). These studies reported that the proportion of
nonagenarians increased to double during the period of KAMIR
study to KorMI study. The rate of opting for primary PCl was
increased in KAMIR to KorMl trial (62.5% vs. 81.0%) and in-hospital
mortality rate decreased in KAMIR to KorMl trial (25.0% vs. 20.3%;
p=0.919) [41]. The lower rate of MACE (8.73%) in the index study
was mainly because of comparatively lower risk factors including age
of enrolled patients. Furthermore, as per Western Denmark registry,
TIMI flow grade 3 in octogenarians with STEMI was achieved in
86.3%, which was comparable with present study results (TIMI flow
grade 3; 89.3%) [42].

In the largest trial of AMI stenting in general population, the
PAMI stent pilot trial (n=236), the cumulative clinical outcome
of death, reinfarction, TVR, or stroke was 17.8%, in addition to
14.8% TVR and 0.8% stroke, during a mean follow-up period of
7.4x£2.6 months [43]. In the current study, the cumulative MACE
was 8.73%, TVR was 0.97% and stroke was 3.88% at 12-month
follow-up. All these studies along with the results of present study
support the hypothesis that primary PCI in AMI can be performed
in elderly patients with a high success rate along with low rate of
mortality and other adverse events.

Limitation(s)

The major limitation of the study was retrospective, single center
and non-randomised design. The other limitations of the study
were the relatively small sample size, short duration of follow-up
and no control group. Duration of follow-up might not be enough to
evaluate long-term safety and recurring events. Hence large-scale,
multicenter trials with control group and longer duration of follow-up
are necessary to confirm the late events after primary PCI in elderly.

CONCLUSION(S)
From the study, it can be concluded that the elderly patients
undergoing primary PCI for AMI had a lower rate of MACE and
stroke, which demonstrates favorable clinical outcomes and hence
should be the first line of therapy in this high-risk subgroup.

REFERENCES

[1] Kalache A, Lunefeld B. Men Aging And Health: Achieving health across the life
span: WHO report 7 April, 1999:01WHO/NMH/NPH 01.2.

[2] Situation Analysis of The Elderly in India: Central Statistics Office, Ministry of
Statistics & Programme Implementation Government of India: June 2011 Report.

[8] O’'Gara PT, Kushner FG, Ascheim DD, Casey DE, Chung MK, de Lemos JA, et
al. 2013 ACCF/AHA guideline for the management of ST-elevation myocardial
infarction: A report of the American College of Cardiology Foundation/American Heart
Association Task Force on Practice Guidelines. Circulation. 2013;127(4):e362-425.

[4] Sugiura M, Hiraoka K, Ohkawa S. Severity of coronary sclerosis in the aged: A
pathological study in 968 consecutive autopsy cases. Japanese Heart Journal.
1976;17(4):471-78.

[5] Wilson PW, D’Agostino RB, Levy D, Belanger AM, Silbershatz H, Kannel WB.
Prediction of coronary heart disease using risk factor categories. Circulation.
1998;97(18):1837-47.

[6] Lee PY, Alexander KP, Hammill BG, Pasquali SK, Peterson ED. Representation
of elderly persons and women in published randomised trials of acute coronary
syndromes. JAMA. 2001;286(6):708-13.

[71 Krumholz HM, Gross CP, Peterson ED, Barron HV, Radford MJ, Parsons
LS, et al. Is there evidence of implicit exclusion criteria for elderly subjects in
randomised trials? Evidence from the GUSTO-1 study. American Heart Journal.
2003;146(5):839-47.

[8] Britton A, McKee M, Black N, McPherson K, Sanderson C, Bain C. Threats to
applicability of randomised trials: Exclusions and selective participation. Journal
of Health Services Research & Policy. 1999;4(2):112-21.

[9] Singh M, Mathew V, Garratt KN, Berger PB, Grill DE, Bell MR, et al. Effect of age on

the outcome of angioplasty for acute myocardial infarction among patients treated

at the Mayo Clinic. The American Journal of Medicine. 2000;108(3):187-92.

Newell MC, Henry JT, Henry TD, Duval S, Browning JA, Christiansen EC, et al.

Impact of age on treatment and outcomes in ST-elevation myocardial infarction.

American Heart Journal. 2011;161(4):664-72.

Yang X, Zhao Y, Wu H, Yan M, Wang VY, Li Y, et al. The coexistence of

comorbidities at admission is an independent predictor of 30-day mortality of

patients hospitalized with acute myocardial infarction: Analysis of 5523 cases in

China. International Journal of Cardiology. 2012;155(3):451-52.

Alexander KPR, Newby LK, Armstrong PW, Cannon CP, Gibler WB, Rich MW, et

[10]

[11]

N2

Journal of Clinical and Diagnostic Research. 2020 Apr, Vol-14(4): OC16-0C20

[13]

[14]

[18]

(6]

7]

[18]

[19]

[20]
[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

Manjappa Mahadevappa et al., Primary PCI in Elderly Patients with Acute MI: Single Centre Study

al. Acute coronary care in the elderly, part Il: ST-segment-elevation myocardial
infarction: A scientific statement for healthcare professionals from the American
Heart Association Council on Clinical Cardiology: In collaboration with the Society
of Geriatric Cardiology. Circulation. 2007;115(19):2570-89.

Steg PG, James SK, Atar D, Badano LP, Blomstrom-Lundqvist C, Borger
MA, et al. ESC Guidelines for the management of acute myocardial infarction
in patients presenting with ST-segment elevation. European Heart Journal.
2012;33(20):2569-619.

Wang YC, Hwang JJ, Hung CS, Kao HL, Chiang FT, Tseng CD. Outcome
of primary percutaneous coronary intervention in octogenarians with acute
myocardial infarction. Journal of the Formosan Medical Association=Taiwan Yi
Zhi. 2006;105(6):451-58.

Skelding KA, Mehta LS, Pica MC, Finta B, Shoukfeh M, Grines CL, et al. Primary
percutaneous interventions for acute myocardial infarction in octogenarians: A
single-center experience. Clinical Cardiology. 2002;25(8):363-66.

Sosnowski C, Janeczko-Sosnowska E, Wozniak J, Jasinski B, Dabrowski R,
Suminski A, et al. Primary coronary intervention in diabetic octogenarians with
acute ST elevation myocardial infarction. Kardiologia Polska. 2007;65(10):1181-
86; discussion 7-9.

Claessen BE, Kikkert WJ, Engstrom AE, Hoebers LP, Damman P, Vis MM, et
al. Primary percutaneous coronary intervention for ST elevation myocardial
infarction in octogenarians: Trends and outcomes. Heart (British Cardiac Society).
2010;96(11):843-47.

Johnman C, Oldroyd KG, Mackay DF, Slack R, Pell AC, Flapan AD, et al.
Percutaneous coronary intervention in the elderly: Changes in case-mix and
periprocedural outcomes in 31,758 patients treated between 2000 and 2007.
Circulation Cardiovascular Interventions. 2010;3(4):341-45.

Alexander KP, Newby LK, Cannon CP, Armstrong PW, Gibler WB, Rich MW, et
al. Acute coronary care in the elderly, part I: Non-ST-segment-elevation acute
coronary syndromes: A scientific statement for healthcare professionals from the
American Heart Association Council on Clinical Cardiology: In collaboration with
the Society of Geriatric Cardiology. Circulation. 2007;115(19):2549-69.

Ryan TJ. ACC/AHA task force report: JACC. 1988;12(2):529-45.

The TIMI Study Group. The Thrombolysis in Myocardial Infarction (TIMI) trial:
Phase | findings. N Engl J Med.1984;33:523-30.

Alpert JS, Thygesen K, Antman E, Bassand JP. Myocardial infarction redefined-
A consensus document of The Joint European Society of Cardiology/American
College of Cardiology Committee for the redefinition of myocardial infarction.
Journal of the American College of Cardiology. 2000;36(3):959-69.

Cutlip DE, Windecker S, Mehran R, Boam A, Cohen DJ, van Es GA, et al. Clinical
end points in coronary stent trials: A case for standardized definitions. Circulation.
2007;115(17):2344-51.

Behan M, Dixon G, Haworth P, Blows L, Hildick-Smith D, Holmberg S, et al.
PClI in octogenarians-our centre ‘real world’ experience. Age and Ageing.
2009;38(4):469-73.

Forman DE, Cox DA, Ellis SG, Lasala JM, Ormiston JA, Stone GW, et al.
Long-term paclitaxel-eluting stent outcomes in elderly patients. Circulation
Cardiovascular interventions. 2009;2(3):178-87.

Hong YJ, Jeong MH, Abizaid A, Banning A, Bartorelli A, Dzavik V, et al. Sirolimus-
eluting coronary stents in octogenarians: A 1-year analysis of the worldwide
e-SELECT Registry. JACC Cardiovascular Interventions. 2011;4(9):982-91.
Alexander KP, Roe MT, Chen AY, Lytle BL, Pollack CV, Jr., Foody JM, et al.
Evolution in cardiovascular care for elderly patients with non-ST-segment
elevation acute coronary syndromes: Results from the CRUSADE National
Quality Improvement Initiative. Journal of the American College of Cardiology.
2005;46(8):1479-87.

Zaman MJ, Stirling S, Shepstone L, Ryding A, Flather M, Bachmann M, et al. The
association between older age and receipt of care and outcomes in patients with
acute coronary syndromes: A cohort study of the Myocardial Ischaemia National
Audit Project (MINAP). European Heart Journal. 2014;35(23):1551-58.

Gurwitz JH, Col NF, Avorn J. The exclusion of the elderly and women from clinical
trials in acute myocardial infarction. JAMA. 1992;268(11):1417-22.

Lee KL, Woodlief LH, Topol EJ, Weaver WD, Betriu A, Col J, et al. Predictors of
30-day mortality in the era of reperfusion for acute myocardial infarction. Results
from an international trial of 41,021 patients. GUSTO-I Investigators. Circulation.
1995;91(6):1659-68.

Van de Werf F, Topol EJ, Lee KL, Woodlief LH, Granger CB, Armstrong PW, et al.
Variations in patient management and outcomes for acute myocardial infarction
in the United States and other countries. Results from the GUSTO trial. Global
Utilisation of Streptokinase and Tissue Plasminogen Activator for Occluded
Coronary Arteries. JAMA. 1995;273(20):1586-91.

Keane D, Azar AJ, de Jaegere P, Rutsch W, de Bruyne B, Legrand V, et al.
Clinical and angiographic outcome of elective stent implantation in small
coronary vessels: An analysis of the BENESTENT trial. Seminars in Interventional
Cardiology: SIIC. 1996;1(4):255-62.

Klugherz BD, DeAngelo DL, Kim BK, Herrmann HC, Hirshfeld JW, Kolansky
DM. Three-year clinical follow-up after Palmaz-Schatz stenting. Journal of the
American College of Cardiology. 1996;27(5):1185-91.

Global Use of Strategies to Open Occluded Coronary Arteries in Acute
Coronary Syndromes (GUSTO llb) Angioplasty Substudy Investigators. A
clinical trial comparing primary coronary angioplasty with tissue plasminogen
activator for acute myocardial infarction. The New England Journal of Medicine.
1997;336(23):1621-28.

Grines CL, Browne KF, Marco J, Rothbaum D, Stone GW, O’Keefe J, et al.
A comparison of immediate angioplasty with thrombolytic therapy for acute
myocardial infarction. The Primary Angioplasty in Myocardial Infarction Study



Manjappa Mahadevappa et al., Primary PCI in Elderly Patients with Acute MI: Single Centre Study

[36]

[37]

[38]

[39]

Group. The New England Journal of Medicine. 1993;328(10):673-79.

Stone GW, Grines CL, Browne KF, Marco J, Rothbaum D, O’Keefe J, et al.
Predictors of in-hospital and 6-month outcome after acute myocardial infarction
in the reperfusion era: The Primary Angioplasty in Myocardial Infarction (PAMI)
trail. Journal of the American College of Cardiology. 1995;25(2):370-77.
Andersen HR, Nielsen TT, Rasmussen K, Thuesen L, Kelbaek H, Thayssen P, et al.
A comparison of coronary angioplasty with fibrinolytic therapy in acute myocardial
infarction. The New England Journal of Medicine. 2003;349(8):733-42.
Goldenberg I, Matetzky S, Halkin A, Roth A, Di Segni E, Freimark D, et al.
Primary angioplasty with routine stenting compared with thrombolytic therapy
in elderly patients with acute myocardial infarction. American Heart Journal.
2003;145(5):862-67.

de Boer MJ, Ottervanger JP, van’t Hof AW, Hoorntje JC, Suryapranata H, Zijlstra
F. Reperfusion therapy in elderly patients with acute myocardial infarction:
A randomised comparison of primary angioplasty and thrombolytic therapy.
Journal of the American College of Cardiology. 2002;39(11):1723-28.

www.jcdr.net

[40] Dauerman HL, Ryan TJ, Jr., Piper WD, Kellett MA, Shubrooks SJ, Robb JF,
et al. Outcomes of percutaneous coronary intervention among elderly patients
in cardiogenic shock: A multicenter, decade-long experience. The Journal of
Invasive Cardiology. 2003;15(7):380-84.

Kim JY, Jeong MH, Choi YW, Ahn YK, Chae SC, Hur SH, et al. Temporal trends
and in-hospital outcomes of primary percutaneous coronary intervention in
nonagenarians with ST-segment elevation myocardial infarction. The Korean
Journal of Internal Medicine. 2015;30(6):821-28.

AntonsenL, Jensen LO, Terkelsen CJ, Tilsted HH, Junker A, Maeng M, et al. Outcomes
after primary percutaneous coronary intervention in octogenarians and nonagenarians
with ST-segment elevation myocardial infarction: from the Western Denmark heart
registry. Catheterization and Cardiovascular Interventions. 2013;81(6):912-19.

Stone GW, Brodie BR, Griffin JJ, Costantini C, Morice MC, St Goar FG, et al.
Clinical and angiographic follow-up after primary stenting in acute myocardial
infarction: The Primary Angioplasty in Myocardial Infarction (PAMI) stent pilot trial.
Circulation. 1999;99(12):1548-54.

[41]

[42]

[43]

PARTICULARS OF CONTRIBUTORS:
Assistant Professor, Department of Cardiology, JSS Medical College, Mysuru, Karnataka, India.

1.

2. Professor, Department of Cardiology, JSS Medical College, Mysuru, Karnataka, India.
3. Associate Professor, Department of Cardiology, JSS Medical College, Mysuru, Karnataka, India.
4. Consultant Cardiologist, Department of Cardiology, Care Hospital, Hyderabad, Telangana, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Manjappa Mahadevappa,

JSS Medical College Hospital, Mysuru-570004, Karnataka, India.

E-mail: manjappam@yahoo.com

AUTHOR DECLARATION:

e Financial or Other Competing Interests:

None

e Was Ethics Committee Approval obtained for this study? Yes
¢ Was informed consent obtained from the subjects involved in the study? Yes

e For any images presented appropriate consent has been obtained from the subjects.

PLAGIARISM CHECKING METHODS: Vantetal
¢ Plagiarism X-checker: Mar 03, 2020

® Manual Googling: Mar 12, 2020

e iThenticate Software: Mar 24, 2020 (13%)

ETYMOLOGY: Author Origin

Date of Submission: Feb 24, 2020
Date of Peer Review: Mar 12, 2020
Date of Acceptance: Mar 18, 2020

NA Date of Publishing: Apr 01, 2020

Journal of Clinical and Diagnostic Research. 2020 Apr, Vol-14(4): OC16-OC20



