Original Research Article

Assessment of primary percutaneous coronary intervention outcomes in

elderly and very elderly patients

Abstract:

Background: To date, data regarding safety and efficacy of primary percutaneous coronary
intervention (P-PCI) in elderly patients are scarce. We aimed to assess the outcomes of P-PCI in the
elderly subgroup, and to evaluate whether the advantages of P-PCI diminish with advanced ages.
Methods: This retrospective study included elderly patients who underwent P-PCI for acute STEMI.
Patients were sub grouped according to their age into three groups (Group A: aged 75-84, Group B:
aged >85 and control Group C: aged 65-74). The primary endpoint was in-hospital and 30-day all-
cause mortality, and secondary endpoints were MACE (death, stroke, Ml or re-PCl), stroke, vascular
complication, bleeding and transfusion, target vessel re-intervention, contrast induced acute kidney
injury (CI-AKI) and gastrointestinal (GI) bleeding.

Results: A total of 1111 patients were included with 339 patients in group A, 95 patients in group B
and 677 patients in the control group C. In terms of the primary endpoint of our study, no significant
difference could be detected between the studied groups. CI-AKI was the only secondary outcome to
show a significant difference (P =0.005). Arterial hypertension and a previous history of chronic
kidney disease (CKD) were independent predictors of in-hospital mortality, with OR 5.336, 95% CI
1.187 — 23.998 and OR 11.024, 95% CI 2.104 — 57.756, respectively. Additionally, final TIMI flow
less than 3 (OR 42.322, 95% CI 5.674 — 315.667) and bleeding that required blood transfusion (OR

87.144, 95% Cl1 3.086 — 2460.628) showed higher risk of in-hospital MACE.



Conclusion: our study revealed that outcomes of P-PCI for STEMI in elderly population (>75) are
favourable and comparable to younger patients. Therefore, P-PCI should be offered to every elderly
patient presenting with acute STEMI, after considering risk factors for mortality and MACE in this
special age group.
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Introduction:

Coronary artery disease (CAD) is the leading cause of death worldwide, with over seven million
people every year die from CAD.(1) Primary percutaneous coronary intervention (P-PCI) is the
standard strategy for treating patients with acute ST-segment elevation myocardial infarction
(STEMI).(2)

Although, elderly patients form a rapidly growing cohort in all countries and, in real life practice,
P-PCI is increasingly performed in patients aged >75 years, the advantages of P-PCI in those
patients continue to be debatable. Previous studies suggest that older patients are under-represented
in clinical research and particularly patients having co-morbidities rendering them frail are even less
likely to receive state-of-the-art medications and standard medical interventions.(3)

Accordingly, there remains a dichotomy of belief amongst interventional cardiologists who
undertakes primary angioplasty, and presumably a difference in practice, regarding the benefit of P-
PCI in the elderly and the very elderly patients. One camp believes that P-PCl improves the
outcomes in the elderlies no matter how old the patient is and this belief is strongly held, despite the
evidence being circumstantial.(4) The second group believes that the benefit of P-PCI subsides with
increasing age because of the greater prevalence of co-morbidities, greater watershed infarction and

so bigger infarcts amongst other causes.(5)



Current study aimed to assess the outcomes of primary PCI in the elderly patients who presented
to the hospital with acute STEMI, and to assess whether the advantages of P-PCI diminish with

increasing age through comparing these results to younger patients with similar presentation.

Materials and Methods:

Study population and design:

It was mainly a retrospective study. Inclusion criteria were elderly (>65 years) patients presented
by STEMI and had undergone P-PCI at Tanta University hospitals, a tertiary referral center in
Egypt and at Wrightington, Wigan and Leigh (WWL) NHS Foundation Trust, in the United
Kingdom (UK). Exclusion criteria were patients diagnosed with non-ST-elevation acute coronary
syndrome (NSTE-ACS), mechanically ventilated patients, and patients diagnosed with or under
treatment of cancer.

Diagnostic criteria for STEMI were at least two contiguous leads with ST segment elevation
>2.5mm in men < 40 years, >2mm in men > 40 years, or >1.5mm in women in leads VV2—-V/3 and/or
> 1mm in the other leads or new left bundle branch block (LBBB) on ECG.(2) All primary PCls
were performed using standard techniques and according to recent practice guidelines.(2,6)

Patients were divided into three groups according to their age; Group A (elderly group) included
patients aged between 75 and 84 years old, Group B (very elderly group) included patients aged
>85 years old and Group C (control group) included patients aged between 65 and 74 years old.

Patient demographics and procedural details were collected from the hospital medical records
and from the UK national registry, the British Cardiovascular Interventional Society (BCIS)
database. All the patients were followed- up by telephone consultations. The study complied with
the Declaration of Helsinki, and both centers’ institutional review boards approved the research

protocol.



Study endpoints:

The primary endpoint of our study was in-hospital as well as 30-day all-cause mortality. The
secondary endpoints were in-hospital MACE (death, stroke or re-infarction and re-PCI), stroke
including transient ischemic attack (TIA), vascular complication (hemorrhage, hematoma, false
aneurysm), major bleeding, target vessel re-intervention, contrast induced acute kidney injury (ClI-
AKI) and gastrointestinal (GI) bleeding. Major bleeding events were defined as fatal bleeding or
causing a fall in hemoglobin level to < 10 g/L, or requiring transfusion of > 1 units of red cells.

Statistical analysis:

Categorical variables were expressed as percentage or frequencies, while quantitative data were
described using range (minimum and maximum), mean, standard deviation. Chi-square test was
used for categorical variables, to compare between diverse groups. Fisher’s Exact (FE) or Monte
Carlo (MC) correction for Chi-square when more than 20% of the cells have expected count less
than 5. F-test (ANOVA) for normally distributed quantitative variables, to compare between more
than two groups, and Post Hoc test (Tukey) for pairwise comparisons. Finally, regression was used
to detect the most independent factor affecting mortality and MACE. All p-values will be quoted to
3 decimal places and a p value of <0.05 will be considered statistically significant. Data were fed to
the computer and analyzed using IBM SPSS software package version 20.0. (Armonk, NY: IBM

Corp).



Results:

Patient clinical characteristics:

From January 2017 to December 2020, a total of 1111 consecutive patients (779 from WWL
Trust and 332 from Tanta university hospitals) aged > 65 years old diagnosed with STEMI and
underwent P-PCI were included in the study, 339 (30.5%) patients were classified into group A, 95
(8.5%) patients were classified into group B and 677 (61%) patients were classified into group C.

When compared to their younger counterparts in group C, the elderly patients in groups A and B
had more female patients. Additionally, history of CKD and prior CABG was significantly higher
among elderly patients in comparison to the control group, while smoking tended to be more
common in younger patients. Patient in group B showed a lower body mass index (BMI) when
compared to patients in the control group. Baseline clinical demographics have been presented in
Table I.

Procedural Characteristics:

As shown in Table 11, the incidence of multiple vessel disease (MVD) was higher in the elder
groups A and B compared to the non-elder control group C. Usage of glycoprotein llb/Illa
inhibitors was significantly higher in the control group C despite the fact that more graft procedures
were performed in the elderly groups.

No significant differences existed between the studied groups in all other procedural
characteristics including time between STEMI diagnosis and wire crossing the lesion, arterial
access, baseline and final TIMI flow.

Clinical Outcomes:

Table 111 summarizes the clinical outcomes of the study population. There were no statistically

significant differences between the studied groups as regard the incidence of in-hospital mortality as

well as 30-day mortality. However, the incidence of in-hospital MACE in the very elderly group
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(>85) was markedly higher compared to the youngest group, (23.1% vs 1.8%, P < 0.001). Similarly,
the incidence of post P-PCI arrythmia was significantly higher in the former group (12.6% vs. 3%,
P < 0.001). When compared to the non-elderly patients of group C, incidence of contrast induced
acute kidney injury (CI-AKI) was significantly higher among the patients of the elderly groups A
and B. The mean length of hospital stay and rates of cerebrovascular accidents
(ischemic/hemorrhagic) were similar in the three groups. Finally, the 3-month ECHO follow up
showed a significantly lower left ventricular ejection fraction (LVEF) in the elderly patients
compared with patient in group C.

Of note, very elderly patients in group B tended to have more vascular complications than
control group patients. A subgroup analysis for the correlation between vascular complications and
arterial access revealed that most of the complications were recorded in patients who had
angioplasty through femoral access. Significantly, no vascular complications were recorded in 99%
(880) of patients who had P-PCI via radial access (n=891) versus 81% (102) of patients operated
through femoral access (n=126) (P<0.001) (Supplementary data).

Multivariate logistic regression analyses models were used to detect potential clinical and
procedural risk factors associated with in-hospital all-cause mortality as well as in-hospital MACE.
Arterial hypertension (OR 5.336, 95% CI1 1.187 — 23.998) and CKD (OR 11.024, 95% CI 2.104 -
57.756) were independent predictors of in-hospital death (Table V). Moreover, a final TIMI flow
less than 3 (OR 42.322, 95% CI 5.674 — 315.667) and bleeding that needed blood transfusion (OR
87.144, 95% CI 3.086 — 2460.628) have been linked to a higher risk of in-hospital MACE (Table

V).



Discussion:

As population ages, there is an increasing number of elderly patients presented to our hospitals
with STEMI. Those patients have multiple comorbidities and variable degrees of fragility, which
contribute to their special degree of vulnerability being at higher than average risk of bleeding and
other complications.(7) Immediate reperfusion was proved to be beneficial in STEMI patients in
previous studies; however, older patients were usually underrepresented in ACS clinical trials, and
there is very limited evidence in the recommendation of the reperfusion strategies for elderly
STEMI patients.

Although, the latest ESC guidelines for management of acute STEMI stated that P-PCI has no
upper age limit, this was relying only on one trial that was interrupted as the estimated sample size
could not be achieved. Consequently, the safety and efficacy of P-PCI remains uncertain in that
particular age-group of patients.(8,9)

Accordingly, this study aimed to evaluate the outcomes of P-PCI in patients aged >75-year-old
presenting with acute STEMI in comparison to similar outcomes in their younger counterparts.

Overall, the study population showed male predominance that was matching with almost all
ACS trials.(4,10-12); however, it is worth mentioning that elderly groups tended to have more
female patients.(13,14) In addition, aged patients were more likely to have history of impaired renal
function, prior CABG and low BMI, but were less likely to be smokers.(15)

Regarding the location of infarction, most of the study population presented with lateral STEMI
which was discordant with most of the stablished STEMI trials, in which anterior location was the
most common site of infarction in their studied populations.(4,10,16,17)

Significantly higher proportion of elderly patients enrolled in this study, were found to have
MVD when compared to their younger counterparts, which was consistent with prior studies(18,19)
and with the fact that atherosclerosis is a chronic progressive inflammatory condition.(20-22)

On one hand, regarding mortality, our study demonstrated comparable figures of P-PCI in

elderly patients to lower age control group, excluding age as an independent risk factor for mortality
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after P-PCI, there were no significant differences between groups regarding the study primary
endpoint (in-hospital and 30-day death). These results are consistent with prior studies, further
supporting an invasive revascularization approach in elderly patients.(4,11,19)

On the other hand, incidence of in-hospital MACE (death, stroke or re-infarction and re-PCI)
was found to be significantly higher in very elderly patients (=85 years old) compared to other
groups.

Of note, incidence of mortality in the current study was lower than that of most of similar
previously conducted studies; however, it is approximately compatible with the results of Reza Faze
et al.(23) who conducted a systematic review analysis of 31 contemporary trials.

Although it is believed that the risk of bleeding is consistently increasing with age,(15) our study
did not show any significant difference among the studied groups as regard post P-PCI bleeding.
Our results came in agreement with data from previous studies.(11,12,19)

It was noted that incidence of bleeding complications occurred mainly with pharmaco-invasive
strategy and those managed through femoral arterial access. However, number of patients managed
through pharmaco-invasive approach were too small to get significant statistical results.

A subgroup analysis of the relation between vascular complications and arterial access revealed
that access-related complications were more consistent with trans-femoral approach. This came on
agreement with previous studies comparing between trans-radial and trans-femoral accesses, which
demonstrated that trans-radial access is associated with better clinical outcome than trans-femoral
access; therefore, age should not be a barrier to trans-radial access for PCI.(24-26)

The effect of GP IIb/Illa inhibitors in older patients stills controversial, and its association with
increased bleeding risk in older patients needs to be observed.(27) However, it is worth mentioning
that, our study did not reveal any potential relation between usage of GP llb/Illa inhibitors in
elderly patients and bleeding complications.

Incidence of contrast induced acute kidney injury (CI-AKI) was significantly higher in elderly

patients, which is consistent with prior studies.(4,28,29) This could be explained as the kidney



function usually deteriorates with aging and elderly population usually had a worse renal function
than the younger ones, so the contrast used in P-PCI might increase the risk of renal impairment and
CI-AKI.

Arterial hypertension and CKD were the only variables demonstrated to be independent risk
factors for in-hospital mortality after P-PCI in elderly patients with STEMI. Findings were
consistent with previous studies that demonstrated that absence of hypertension and low creatinine
levels could provide better clinical outcomes.(11,29,30)

Although several studies reported that age is an independent risk factor for in-hospital
mortality,(31-33) age failed to demonstrate any statistical significances as an independent risk
factor for in-hospital mortality after P-PCI, and the use of an invasive strategy is still favourable
approach for good prognosis in such patients. Matching figures for age were found in prior
studies,(12,30,34) where statistical analysis for age was not significant.

Similarly, high Killip class (Il & 1V) did not show statistically significant data as independent
risk factor for in-hospital mortality after P-PCI in elderly population. Those figures were not
matching with data for Killip 11l & IV from previous studies.(30,34) However, it could be argued
that the population sample of those studies were smaller and younger than the present study.

In the current report, analysis of independent risk factors of in-hospital MACE has demonstrated
that the final TIMI flow and bleeding that required transfusion were the only variables that showed
significant relation. Similar results were obtained in previous studies(35), which reported that age
and other co-morbidities were not independent predictors of MACE in elderly population after
primary PCI; nevertheless, one study(12) documented that advanced age and previous history of
angina may be associated with high incidence of MACE in such age group of patients.

In short, it is necessary to strengthenin daily clinical practice that any patient admitted
with STEMI must always be considered to perform a P-PCI after balancing the cost benefit

equation without excluding anyone by age. As the results of the present study would support the



indication of P-PClas the treatment of choice for >75-year-old patients presented with acute
STEML.
Study limitations:

This current study provides well-needed data suggesting that the invasive treatment of patients
with acute STEMI aged >75 years results in a good prognosis and comparable outcomes to younger
patients. However, there were a number of limitations in this study: Firstly, it was mainly a
retrospective study, which might have limited general applicability. Secondly, due to the lack of
guidance, selection of an invasive strategy or a conservative strategy mainly depended on the
clinicians’ experience and the wishes of patient’s family, which might have resulted in selection
bias. Thirdly, outcome was limited to in- hospital and 30 days duration only and it would be better
if outcome for six months and one year were also evaluated. Finally, frailty scores, cognition
measures, co-morbidity indices and questionnaires on quality of life were not investigated during
our study for the participant, because it was mainly a retrospective study and such information were
difficult to obtain. We believe such data would be really valuable for accurate assessment and
deciding which management plan should be selected for those patients. Therefore, further
randomised trials with larger sample sizes are required in the future, taking into consideration the

above-mentioned factors about the elderlies’ life.

Conclusion:

Our study revealed that the outcomes of P-PCI in elderly population (75 or more) presented with
acute STEMI are favourable and comparable to younger patients; however, the incidence of in-
hospital MACE may be higher only in patients aged 85 or more. Accordingly, P-PCI should be
offered to every elderly patient presenting to any hospital with well-equipped Cath lab and
experienced staff, taking into consideration the independent risk factors for both mortality and

MACE in this special age group.

10



COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial
interests OR personal relationships that could have appeared to influence the work reported in this

paper.

Reference:

1. Collet J-P, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt DL, et al. 2020 ESC
Guidelines for the management of acute coronary syndromes in patients presenting

without persistent ST-segment elevation. Eur Heart J. 2021 Apr 7;42(14):1289-367.

2. Ibanez B, James S, Agewall S, Antunes MJ, Bucciarelli-Ducci C, Bueno H, et al. 2017
ESC Guidelines for the management of acute myocardial infarction in patients

presenting with ST-segment elevation. Eur Heart J. 2018 Jan 7;39(2):119-77.

3. Lee PY, Alexander KP, Hammill BG, Pasquali SK, Peterson ED. Representation of
elderly persons and women in published randomized trials of acute coronary syndromes.

JAMA. 2001 Aug 8;286(6):708-13.

4. Bueno H, Betriu A, Heras M, Alonso JJ, Cequier A, Garcia EJ, et al. Primary angioplasty
vs. fibrinolysis in very old patients with acute myocardial infarction: TRIANA
(TRatamiento del Infarto Agudo de miocardio eN Ancianos) randomized trial and pooled

analysis with previous studies. Eur Heart J. 2011 Jan 1;32(1):51-60.

5. 14. Appleby CE, Ivanov J, Mackie K, Dzavik V, Overgaard CB. In-hospital outcomes of
very elderly patients (85years and older) undergoing percutaneous coronary
intervention. Catheter Cardiovascinterv. 2011;77(5):634-41. - Yahoo Search - Actualités.

:undefined-undefined.

11



10.

11.

12.

2021 ACC/AHA/SCAI Guideline for Coronary Artery Revascularization: A Report of the
American College of Cardiology/American Heart Association Joint Committee on Clinical
Practice Guidelines | Circulation [Internet]. [cited 2022 Jan 16]. Available from:

https://www.ahajournals.org/doi/10.1161/CIR.0000000000001038

Toleva O, Ibrahim Q, Brass N, Sookram S, Welsh R. Treatment choices in elderly
patients with ST: elevation myocardial infarction—insights from the Vital Heart Response

registry. Open Heart. 2015 Jun;2(1):e000235.

Serbin MA, Guzauskas GF, Veenstra DL. Clopidogrel-Proton Pump Inhibitor Drug-Drug
Interaction and Risk of Adverse Clinical Outcomes Among PCI-Treated ACS Patients: A

Meta-analysis. J Manag Care Spec Pharm. 2016 Aug;22(8):939-47.

Bainey K, Welsh R. Bleeding in STEMI with staged multivessel PCI: is it truly benign?

Eurolntervention. 2016 Nov;12(10):1203-5.

Armstrong PW, Gershlick AH, Goldstein P, Wilcox R, Danays T, Lambert Y, et al.
Fibrinolysis or Primary PCI in ST-Segment Elevation Myocardial Infarction. N Engl J

Med. 2013 Apr 11;368(15):1379-87.

Senior Primary Angioplasty in Myocardial Infarction Study [Internet]. American College of
Cardiology. [cited 2022 Jan 14]. Available from: https://www.acc.org/latest-in-
cardiology/clinical-trials/2010/02/23/19/21/http%3a%2{%2fwww.acc.org%?2flatest-in-

cardiology%o2fclinical-trials%2f2010%2f02%2f23%2f19%2f21%2fsenior-pami

Fernandez-Bergés D, Degano IR, Gonzalez Fernandez R, Subirana I, Vila J, Jiménez-

Navarro M, et al. Benefit of primary percutaneous coronary interventions in the elderly

with ST segment elevation myocardial infarction. Open Heart. 2020 Aug;7(2):e001169.

12



13.

14.

15.

16.

17.

18.

19.

Ahmed E, EI-Menyar A, Singh R, Al Binalil HA, Al Suwaidi J. Effect of age on clinical
presentation and outcome of patients hospitalized with acute coronary syndrome: a 20-

year registry in a middle eastern country. Open Cardiovasc Med J. 2012;6:60-7.

Alexander KP, Newby LK, Bhapkar MV, White HD, Hochman JS, Pfisterer ME, et al.
International variation in invasive care of the elderly with acute coronary syndromes. Eur

Heart J. 2006 Jul;27(13):1558-64.

Clinical outcomes of elderly South-East Asian patients in primary percutaneous coronary
intervention for ST-elevation myocardial infarction - PubMed [Internet]. [cited 2022 Jan

14]. Available from: https://pubmed.ncbi.nlm.nih.gov/27928224/

Berger AK, Schulman KA, Gersh BJ, Pirzada S, Breall JA, Johnson AE, et al. Primary
coronary angioplasty vs thrombolysis for the management of acute myocardial infarction

in elderly patients. JAMA. 1999 Jul 28;282(4):341-8.

Gershlick AH, Westerhout CM, Armstrong PW, Huber K, Halvorsen S, Steg PG, et al.
Impact of a pharmacoinvasive strategy when delays to primary PCI are prolonged. Heart

Br Card Soc. 2015 May;101(9):692-8.

de la Torre Hernandez JM, Alfonso F, Gimeno F, Diarte JA, Lopez-Palop R, Pérez de
Prado A, et al. Thrombosis of second-generation drug-eluting stents in real practice
results from the multicenter Spanish registry ESTROFA-2 (Estudio Espafriol Sobre
Trombosis de Stents Farmacoactivos de Segunda Generacion-2). JACC Cardiovasc

Interv. 2010 Sep;3(9):911-9.

de Boer M-J, Ottervanger J-P, van’t Hof AWJ, Hoorntje JCA, Suryapranata H, Zijlstra F.

Reperfusion therapy in elderly patients with acute myocardial infarction. J Am Coll

Cardiol. 2002 Jun;39(11):1723-8.

13



20.

21.

22.

23.

24.

25.

26.

Giannoglou GD, Antoniadis AP, Chatzizisis YS, Damvopoulou E, Parcharidis GE,
Louridas GE. Prevalence of narrowing >o0r=50% of the left main coronary artery among

17,300 patients having coronary angiography. Am J Cardiol. 2006 Nov 1;98(9):1202-5.

Isnanta R, Panggabean MM, Alwi I. Comparison of coronary angiography characteristics
among acute coronary syndrome patients in young and old age patients at Cipto

Mangunkusumo Hospital Jakarta. Acta Medica Indones. 2014 Apr;46(2):117-23.

Choi T-Y, Li D, Nasir K, Zeb I, Sourayanezhad S, Gupta M, et al. Differences in coronary
atherosclerotic plaque burden and composition according to increasing age on

computed tomography angiography. Acad Radiol. 2013 Feb;20(2):202-8.

Fazel R, Joseph Tl, Sankardas MA, Pinto DS, Yeh RW, Kumbhani DJ, et al. Comparison
of Reperfusion Strategies for ST-Segment-Elevation Myocardial Infarction: A Multivariate

Network Meta-analysis. J Am Heart Assoc. 2020 Jun 16;9(12):e015186.

Romagnoli E, Biondi-Zoccai G, Sciahbasi A, Politi L, Rigattieri S, Pendenza G, et al.
Radial versus femoral randomized investigation in ST-segment elevation acute coronary
syndrome: the RIFLE-STEACS (Radial Versus Femoral Randomized Investigation in
ST-Elevation Acute Coronary Syndrome) study. J Am Coll Cardiol. 2012 Dec

18:60(24):2481-9.

Valgimigli M, MATRIX investigators. Design and rationale for the Minimizing Adverse
haemorrhagic events by TRansradial access site and systemic Implementation of

angioX program. Am Heart J. 2014 Dec;168(6):838-845.e6.

Pandie S, Mehta SR, Cantor WJ, Cheema AN, Gao P, Madan M, et al. Radial Versus
Femoral Access for Coronary Angiography/Intervention in Women With Acute Coronary
Syndromes: Insights From the RIVAL Trial (Radial Vs femorAL access for coronary

intervention). JACC Cardiovasc Interv. 2015 Apr 20;8(4):505-12.
14



27.

28.

29.

30.

31.

32.

33.

Mehilli J, Kastrati A, Schulz S, Fringel S, Nekolla SG, Moshage W, et al. Abciximab in
patients with acute ST-segment-elevation myocardial infarction undergoing primary
percutaneous coronary intervention after clopidogrel loading: a randomized double-blind

trial. Circulation. 2009 Apr 14;119(14):1933-40.

Hassine M, Cheniti G, Selmi W, Massoud MB, Dridi Z, Betbout F, et al. Reperfusion
strategy for patients with renal dysfunction presenting with STEMI: which is better in the

North African context? Acta Cardiol. 2014 Jun;69(3):245-51.

Mattesini A, Lazzeri C, Chiostri M, Cordopatri C, Sorini Dini C, Gensini GF, et al. The
prognostic role of renal dysfunction in STEMI patients submitted to primary PCI with

adjunctive thrombus aspiration. Minerva Cardioangiol. 2015 Oct;63(5):381-8.

Sui Y-G, Teng S-Y, Qian J, Wu Y, Dou K-F, Tang Y-D, et al. A retrospective study of an
invasive versus conservative strategy in patients aged >80 years with acute ST-segment

elevation myocardial infarction. J Int Med Res. 2019 Sep;47(9):4431-41.

Vicent L, Velasquez-Rodriguez J, Valero-Masa MJ, Diez-Delhoyo F, Gonzalez-Saldivar
H, Brufia V, et al. Predictors of high Killip class after ST segment elevation myocardial

infarction in the era of primary reperfusion. Int J Cardiol. 2017 Dec 1;248:46-50.

Veldsquez-Rodriguez J, Diez-Delhoyo F, Valero-Masa MJ, Vicent L, Devesa C, Sousa-

Casasnovas I, et al. Prognostic Impact of Age and Hemoglobin in Acute ST-Segment
Elevation Myocardial Infarction Treated With Reperfusion Therapy. Am J Cardiol. 2017

Jun 15;119(12):1909-16.

Velders MA, James SK, Libungan B, Sarno G, Frobert O, Carlsson J, et al. Prognosis of
elderly patients with ST-elevation myocardial infarction treated with primary
percutaneous coronary intervention in 2001 to 2011: A report from the Swedish

15



34.

35.

Coronary Angiography and Angioplasty Registry (SCAAR) registry. Am Heart J. 2014

May;167(5):666—-73.

Malkin CJ, Prakash R, Chew DP. The impact of increased age on outcome from a
strategy of early invasive management and revascularisation in patients with acute
coronary syndromes: retrospective analysis study from the ACACIA registry. BMJ Open.

2012;2(1):e000540.

Hafiz AM, Jan MF, Mori N, Gupta A, Bajwa T, Allagaband S. Contemporary clinical
outcomes of primary percutaneous coronary intervention in elderly versus younger
patients presenting with acute ST-segment elevation myocardial infarction. J Intervent

Cardiol. 2011 Aug;24(4):357-65.

16



Supplementary Table I: Relation between Access and Vascular complication in total sample

Access
Vascular complication (Sj%i;ll) (Frinfz"g)l "p
No. % No. %
No 880 98.8 102 81.0 <0.001"
Hemorrhage 2 0.2 2 1.6 0.077
Hematoma 9 1.0 21 16.7 <0.001"
Aneurysm 0 0.0 1 0.8 0.124
("“p) (<0001")
x% Chi square test MC: Monte Carlo FE: Fisher Exact

p: p value for comparing between the studied groups
*: Statistically significant at p < 0.05

17



Tables:

Table I: Baseline clinical characteristics
Group C
. Group A Group B 65-74, N=677 P-value
Variable (75-84, Np=339) (85, Np=95) ( (Control :
group)
Sex, male 215 (63.4%) 56 (58.9%) 496 (73.3%) 0.001"
Smoking, current 39 (11.5%) 4 (4.2%) 117 (17.3%) 0.001*
Diabetes Mellites 81 (23.9%) 29 (30.5%) 178 (26.3%) 0.402
Hypertension 283 (83.5%) 82 (86.3%) 559 (82.6%) 0.648
Family history 61 (18%) 9 (9.5%) 223 (32.9%) <0.001*
PAD 12 (3.5%) 1(1.1%) 10 (1.6%) 0.120
Dyslipidemia 285 (84%) 83 (87.4%) 555 (82%) 0.356
BMI (n=326) (n=92) (n=611)
27.69+7.12 12.60 - 34.70 10.10-61.60 <0.001*
Chronic kidney disease
MCp:
CKD on medical 24 (7.1%) 6 (6.3%) 23 (3.4%) 0.009"
CKD on Dialysis 5 (1.5%) 1(1.1%) 2 (0.3%)
Previous Ml 82 (86.3%) 16 (16.8%) 144 (21.3%) 0.270
Previous PCI 257 (75.8%) 78 (82.1%) 485 (71.6%) 0.057
Previous CABG 298 (87.9%) 82 (86.3%) 192 (28.4%) <0.001*
Location of infarction
Anterior 55 (16.3%) 25 (26.3%) 84 (12.6%)
Inferior 65 (19.2%) 5 (5.3%) 187(28.1%)
Lateral 205 (60.7%) 64 (67.4%) 343 (51.6%) <0.001"
Isolated posterior 1 (0.3%) 0 19 (2.9%)
Other 12 (3.6%) 1(1.1%) 32 (4.8%)
Systolic BP, mmHg 135.01 £ 20.79 135.16 £ 19.62 132.88 £ 19.88 0.217
Diastolic BP, mmHg 82.74 £15.13 83.79£14.16 82.22 £14.41 0.580
Heart rate, bpm 81.73 £22.25 84.34 £19.68 83.15 £ 22.77 0.499
Rhythm 0.785
Normal sinus 276 (81.4%) 76 (80%) 559 (82.6%)
Other 63 (18.6%) 19 (20%) 118 (17.4%)
Killip class
| 232 (69.7%) 69 (72.6%) 456 (67.4%)
I 38 (11.4%) 11 (11.6%) 77 (11.4%) 0.734
1 63 (18.9%) 15 (15.8%) 144 (21.3%) e
\Y; 6 (1.5%) 1(1.1%) 5 (1%) p=0.740

Values are mean = SD, or n (%).

x*: Chi square test MC: Monte Carlo

p: p value for comparing between the studied groups
p:: p value for comparing between Control and each other group
*: Statistically significant at p < 0.05

F: F for ANOVA test
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Table II:

Baseline procedural characteristics.

Variable Group A Group B Group C
(75-84, N=339) (=85, N=95) (65-74, N=677)  P-value
(Control
group)
Mode of reperfusion
P-PCI in 60 min 130 (38.3%) 37 (38.9%) 271 (40%) 0.469
P-PCI in 60-90 min 58 (17.1%) 15 (15.8%) 126 (18.6%)
P-PCI >90 min 150 (44.2%) 43 (45.3%) 271 (40%)
Pharmaco-invasive 1 (0.3%) 0 9 (1.3%)
Stent
No 2 (0.8%) 0 4 (0.8%) MCp=
BMS 10 (4.2%) 3 (4.2%) 23 (4.6%) 0.993
DES 228 (95.0%) 68 (95.8%) 475 (94.6%)
Number stents 82.74 +15.13 83.79 £ 14.16 82.22 +14.41 0.580
Gp IIb/ Ila inhibitors 8 (2.4%) 1 (1.1%) 43 (6.4%) 0.004"
Thrombus aspiration 8 (2.4%) 1(1.1%) 17 (2.5%) 0.678
Longest stented 27.74 £17.90 34.04 + 25.44 28.64 + 21.97 0.051
segment
Access (n=338) (n=93) (n=668)
Femoral 54 (16.0%) 12 (12.9%) 89 (13.3%)
Radial 271 (80.2%) 75 (80.6%) 565 (84.6%) 0.087
Both 13 (3.8%) 6 (6.5%) 14 (2.1%)
MVD 167 (49.3%) 50 (52.6%) 270 (39.9%) 0.003"
Vessels attempted
Graft 18 (5.5%) 10 (10.9%) 8 (1.3%) <0.001"
LM 8 (2.5%) 2 (2.2%) 12 (2%) 0.885
LAD proximal 59 (18.1%) 14 (15.2%) 117 (19.1%) 0.649
LAD distal 83 (25.5%) 26 (38.3%) 197 (32.2%) 0.091
LCX 95 (29.1%) 21 (22.8%) 163 (26.7%) 0.451
RCA 107 (32.8%) 24 (26.1%) 171 (28.0%) 0.233
Ramus 11 (3.4%) 3 (3.3%) 40 (6.5%) 0.078
Baseline Stenosis 96.92 +5.20 98.03 £ 3.91 96.29 + 6.58 0.018
Baseline TIMI flow
0 317 (93.5%) 89 (93.7%) 619 (91.4%)
1 12 (3.5%) 1 (1.1%) 28 (4.1%) 0.642
2 7 (2.1%) 4 (4.2%) 22 (3.2%)
3 3 (0.9%) 1 (1.1%) 8 (1.2%)
Final TIMI flow
0 5 (1.5%) 0 (0.0%) 6 (0.9%)
1 1 (0.3%) 1(1.1%) 4 (0.6%) 0.722
2 8 (2.4%) 2 (2.1%%) 23 (3.4%)
3 325 (95.9%) 92 (96.8%) 644 (95.1%)

Values are mean * SD, or n (%).

x*: Chi square test MC: Monte Carlo

p: p value for comparing between the studied groups
p:: p value for comparing between Control and each other group
*: Statistically significant at p < 0.05

F: F for ANOVA test
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Table I11: Comparison between the different studied groups according to procedural outcomes

Group A Group B Group C
Variable (75-84, (=85, N=95) (65-74, N=677) P-value
N=339) (Control group)

In-hospital mortality 8 (2.4%) 4 (4.2%) 12 (1.8%) 0.296
30-days mortality 8 (2.4%) 6 (6.3%) 18 (2.7%) 0.108
In-hospital MACE 9 (2.7%) 22 (23.1%) 12 (1.8%) <0.001
Dissection 7 (2.1%) 4 (4.2%) 9 (1.3%) 0.129
Perforation 2 (0.6%) 1 (1.1%) 5 (0.7%) F£p=0.738
Tamponade 0 0 2 (0.3%) F£p=0.624
Re-infarction 2 (0.6%) 2 (2.1%) 4 (0.6%) £p=0.246
CVS

Ischemic 2 (0.6%) 3 (3.2%) 4 (0.6%) Mp=0.117

Hemorrhagic 0 0 2 (0.3%)
CIN (n=393) (n=95) (n=676)

Dialysis 4 (16.0%) 1 (11.1%) 6 (25.0%) 0.005"

No dialysis 21 (84.0%) 8 (88.9%) 18 (75.0%)
Limb ischemia 12 (3.5%) 1 (1.1%) 28 (4.1%) F£p=1.000
Hemorrhage

Minor 3 (0.9%) 2 (2.1%%) 7 (1%) Mp=0.274

Major 0 1(1.1%) 2 (0.3%)
Heart failure 52 (15.3%) 16 (17.0%) 112 (16.5%) 0.865
Cardiogenic shock 5 (1.5%) 2 (2.1%) 13 (1.9%) 0.856
Arrythmia 13 (3.8%) 12 (12.6%) 20 (3.0%) <0.001"
Vascular complications (n=326) (n=92) (n=611)

Hemorrhage 1 (0.3%) 0 3 (0.5%) Mp .

Hematoma 9 (2.8%) 11 (12%) 10 (1.6%) <0.001

Aneurysm 0 1(1.1%) 0
Bleeding and Transfusion 2 (0.6%) 0 3 (0.5%) MCp=1.000
Gl Bleeding 2 (0.6%) 2 (2.2%) 2 (0.3%) MCph=0.091
Length of hospital stay 1.86 + 196+1.24 203+131 0.124

1.07

Values are mean + SD, or n (%).

x*: Chi square test MC: Monte Carlo

p: p value for comparing between the studied groups
p:: p value for comparing between Control and each other group
*: Statistically significant at p < 0.05

F: F for ANOVA test

Table 1V: Multivariate logistic regression analysis of factors associated with in-hospital and 30-days death
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Variable Univariate Multivariate
OR (95% CI) P-value OR (95% CI) P-value
Age >85 (years) 2.789 (0.943 — 8.247) 0.064
Sex, Female 1.692 (0.583 — 4.915) 0.333
Diabetes Mellites 2.279 (0.773 - 6.720) 0.135
Hypertension 0.324 (0.105 - 0.997) 0.049" 5.336 (1.187 — 23.998) 0.029"
PAD 6.152 (1.227 — 30.846) 0.027 0.331 (0.001 — 92.500) 0.700
Chronic kidney
disease
CKD on medical 8.644 (2.695 — 27.730) <0.001" 11.024 (2.104 — 57.756) 0.005"
CKD on Dialysis
Previous Ml 0.256 (0.033 — 1.983) 0.192
Previous CABG 0.533 (0.068 — 4.155) 0.548
Systolic BP, mmHg 1.005 (0.979 — 1.032) 0.697
Heart rate, bpm 1.015 (0.991 — 1.038) 0.221
Killip class
I Ref Ref Ref Ref
I 2.092 (0.410 - 10.674) 0.375 1.373 (0.224 — 8.419) 0.732
Il 4.097 (1.284 —13.077) 0.017" 2.342 (0.512 — 10.706) 0.272
v 8.040 (0.859 — 75.284) 0.068
Mode of reperfusion
P-PCI in 60 min Ref Ref
P-PCI in 60-90 min 2.343 (0.462 — 11.893) 0.304
P-PCI >90 min 2.364 (0.617 — 9.059) 0.209
Anterior infarction 2.548 (0.830 — 7.821) 0.102
MVD 0.743 (0.253 - 2.178) 0.588
Final TIMI flow
Oorlor2 18.889 (5.495 — 64.932) <0.001" 5.313 (0.875 — 32.268) 0.070
3 Ref Ref Ref Ref
Re-infarction 10.692 (1.041 —109.842) 0.046 4.690 (0.351 - 62.697) 0.243
Post PCI cardiogenic 13.833 (2.434 — 78.605) 0.003" 13.417 (0.840 —214.320) 0.066
shock
Arrythmia 4,934 (1.283 - 18.972) 0.020 4.886 (0.851 — 28.061) 0.075
Length of hospital 0.501 (0.187 — 1.341) 0.169
stay

OR: Odd’s ratio, TIMI: Thrombolysis in Myocardial Infarction, PVD: peripheral vascular disease, HTN; Hypertension, C.I:
Confidence interval, LL: Lower limit, UL: Upper Limit
All variables with p<0.05 was included in the multivariate
*: Statistically significant at p < 0.05

Table V: Multivariate logistic regression analysis of factors associated with MACE

\/ariahla

Univariate
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OR (95% CI) P-value OR (95% CI) P-value
Age >85 (years) 4.012 (1.840 — 8.751) <0.001°  3.660 (0.819 — 16.361) 0.089
Sex, Female 1.081 (0.493 — 2.370) 0.845
Diabetes Mellites 2.357 (1.078 — 5.154) 0.032" 1.974 (0.365 — 10.680) 0.430
Hypertension 0.861 (0.316 — 2.348) 0.770
Dyslipidemia 0.288 (0.126 — 0.656) 0.003" 0.973 (0.132 - 7.188) 0.978
CKD on medical 5.464 (2.106 — 14.175)  <0.001"  1.723(0.125 — 23.727) 0.684
treatment
Previous CABG 0.835 (0.243 — 2.866) 0.775
Systolic BP, mmHg 0.998 (0.980 — 1.017) 0.839
Stents
DES Ref Ref Ref Ref
BMS 10.938 (3.211 - 37.258) <0.001"  1.167 (0.020 — 68.819) 0.941
Vessel attempted, LM~ 5.118 (1.017 —25.773)  0.048" 10.541 (0.344 — 0.177
323.185)
Femoral access 1.473 (0.573 - 3.784) 0.421
Final TIMI flow
3 Ref Ref Ref Ref
Oorlor2 17.644 (6.156 — 50.572)  <0.001 42.322 (5.674 - <0.001"
X 315.667)
Bleeding and 19.800 (1.194 — 0.037 87.144 (3.086 — 0.009
transfusion 328.209) 2460.628)
CIN 1.500 (0.428 — 5.256) 0.526
Length of hospital 1.464 (1.149 — 1.864) 0.002 1.001 (0.528 — 1.899) 0.997

stay

OR: Odd’s ratio, C.I: Confidence interval

All variables with

p<0.05 was included in the multivariate
*: Statistically significant at p < 0.05
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