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Abstract

Background Octogenarians constitute an increasing proportion of patients presenting for non-emergency percutaneous coronary
intervention (PCI). Methods This study evaluated the in-hospital procedural characteristics and outcomes, including the bleeding events of
293 octogenarians presenting between January 2010 and December 2012 for non-emergency PCI to a single large volume tertiary care Aus-
tralian center. Comparisons were made with 293 consecutive patients aged less than or equal to 60 years, whose lesions were matched with
the octogenarians. Results Non-ST elevation myocardial infarction was the most frequent indication for non-emergency PCI in octoge-
narians. Compared to the younger cohort, they had a higher prevalence of co-morbidities and more complex coronary disease, comprising
more type C and calcified lesions. Peri-procedural use of low molecular weight heparin (LMWH; 1.0% vs. 5.8%; P < 0.001) and glycopro-
tein [Ib/I11a inhibitors (2.1% vs. 9.6%; P < 0.001) was lower, while femoral arterial access was used more commonly than in younger patients
(80.9% vs. 67.6%; P < 0.001). Overall, there was a non-significant trend towards higher incidence of all bleeding events in the elderly (9.2%
vs. 5.8%; P = 0.12). There was no significant difference in access site or non-access site bleeding and major or minor bleeding between the
two cohorts. Sub-analysis did not reveal any significant influence on bleeding rates by the use of LMWH, glycoprotein IIb/IIla inhibitors or
femoral arterial access. In addition, there were no significant differences in the rates of in-hospital mortality, stroke or acute stent thrombosis
between the two groups. Conclusions In this single center study, we did not observe significant increases in adverse in-hospital outcomes
including the incidence of bleeding in octogenarians undergoing non-emergency PCIL.
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bleeding is most commonly access-site related, although the
risk of other types of major bleeding (e.g., gastrointestinal,

1 Introduction

The very elderly, defined as > 80 years, represent an in-
creasing population presenting for left heart catheterization
and percutaneous coronary intervention (PCI), yet they re-
main an under-represented group in prospective clinical
trials of PCL!" One of the most frequent and important
complications from PCI procedures remains bleeding.”) The
risk of this has become accentuated with the use of
anti-platelet and anti-thrombotic agents designed to improve
ischemic outcomes after angioplasty and stenting. Post-PCI
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central nervous system) is also increased after emergency
and non-emergency PCL"! Importantly, the occurrence of
bleeding remains an important predictor of short and long-
term mortality in PCI patients.”) Such concerns regarding
post-PCI bleeding and its implications have led to the de-
velopment of bleeding risk scores such as the integer-based
bleeding risk score,” the CRUSADE bleeding risk score,”
and the National Cardiovascular Data Registry (NCDR)
bleeding risk score,® designed to identify patients at in-
creased bleeding risk and guide PCI strategy (including the
use of blood-thinning agents) accordingly. All these scoring
systems take into account increased age as an independent
predictor of bleeding outcomes.

There is a paucity of data on bleeding outcomes after
non-emergency PCI in the very elderly, as many trial pro-
tocols exclude this age group. In light of this, we set out to
interrogate the patient, lesion and procedural characteristics

http://www.jgc301.com; jgc@jgc301.com | Journal of Geriatric Cardiology



Shanmugam VB, et al. Bleeding outcomes in octogenarians

625

as well as short-term outcomes, inclusive of bleeding, in
octogenarian patients receiving non-emergency PCI, in a
large volume centre in a real-world setting.

2 Methods

2.1 Patient population

All consecutive non-emergency PCI procedures (defined
by those who did not require PCI within 24 h of presenta-
tion) in patients aged > 80 years, at Monash Medical Centre
(Clayton, Victoria, Australia) from January 2010 to De-
cember 2012, were eligible to be included for analysis. Two
hundred and ninety-three very elderly patients were identi-
fied and further sub-classified by their mode of clinical
presentation as either non-ST elevation myocardial infarc-
tion (NSTEMI), unstable angina, stable angina or silent
ischemia. We compared these patients with a lesion ma-
tched control group composed of two hundred and ninety-
three consecutive patients, aged < 60 years or below un-
dergoing non-emergency PCI during the same time period.
Patients requiring emergency PCI, including those present-
ing with cardiogenic shock, STEMI, or ventricular arrhyth-
mia (ventricular fibrillation or ventricular tachycardia) were
excluded from analysis.

2.2 Procedure and data collection

All data were collected by consulting our institutional
PCI database into which details were entered prospectively
along with the patient case records. The data collected in-
cluded baseline and procedural characteristics and in-hos-
pital outcomes comprising angiographic and procedural
success, bleeding events, stent thrombosis, peri-procedural
myocardial infarction (MI), cerebrovascular accidents (CVA)
and death. In addition, we retrospectively determined the
predicted bleeding risk for all patients based on the updated
NCDR bleeding risk score.” Though it was our departmental
policy to evaluate the bleeding risk pre-procedure, the tool
used was at the discretion of the individual operators.

All interventions were performed according to the prac-
tice guidelines for PCI at the time of enrolment. All patients
received at least 100 mg of aspirin and a loading dose of
either clopidogrel 300 to 600 mg, or ticagrelor 180 mg or
prasugrel 60 mg before or during the procedure. Heparin
(70—-100 units/kg) was administered at the beginning of
the procedure. Administration of glycoprotein (GP) IIb/Illa
inhibitors was at the discretion of the operator. After the
intervention, all patients were prescribed aspirin 100 to 150
mg/day and either clopidogrel 75 mg/day, or ticagrelor 90
mg twice daily or prasugrel 5 mg once daily for at least 12
months.

2.3 Definitions

The very elderly cohort comprised patients aged > 80
years and the young cohort patients aged < 60 years. Pa-
tients included for evaluation were further identified based
on their mode of presentation either with NSTEMI, unstable
angina or chronic stable angina. Unstable angina was diag-
nosed if no biomarker was detected in the blood stream at
least 6 h after the initial onset of ischemic chest pain with
one or more of three principal presentations: (1) rest angina
(usually lasting > 20 min); (2) new-onset (< 2 months pre-
viously) severe angina, and (3) a crescendo pattern of an-
gina (increasing in intensity, duration, frequency, or any
combination of these factors). Patients were diagnosed as
having NSTEMI based on elevations in cardiac biomarkers
[cardiac-specific Troponin I or muscle and creatine kinase
MB fraction (CK-MB)] with one or more of the three prin-
cipal presentations mentioned above with or without elec-
trocardiographic changes of ST depression and/or promi-
nent T-wave inversions. Patients with angina on effort of
duration more than three months not responding to optimal
medical therapy and presenting for PCI were classified as
those with chronic stable angina.

Multi-vessel disease was defined by the presence of a >
50% lesion in > two major coronary arteries. Renal failure
was defined as an estimated glomerular filtration rate (eGFR)
< 60 mL/min per 1.73 m*according to the Modification of
Diet in Renal Disease (MDRD) formula: eGFR = 175 x
(Serum Creatinine) "> x (Age) ***® x 0.742 (if female). Left
ventricular systolic function was classified as normal [ejec-
tion fraction (EF) > 55%] or abnormal (EF <55%), based on
assessment by transthoracic echocardiography. Prior vascu-
lar disease included carotid, aorto-femoral or lower extremity
vascular disease documented by previous radiological
study or vascular intervention. Coronary artery lesion type
(A/B1/B2/C) was defined according to ACC/AHA classifi-
cation.!”!

The bleeding risk of each patient was evaluated retro-
spectively using the updated bleeding model to predict the
risk of post-procedure bleeding among patients undergoing
PCI from the NCDR CathPCI registry.') According to this,
for each patient the presence or absence of several variables
inclusive of age, body mass index, previous PCI, chronic
kidney disease, gender, hemoglobin, indication of the pro-
cedure and hemodynamic status of the patient on presenta-
tion were scored. Patients with a score of < 25 were consid-
ered to be in the low risk category, those with scores be-
tween 25 and 65 were considered to be of intermediate risk
and those with a score > 65 were considered to be at high
risk for bleeding. The updated NCDR bleeding risk score
was chosen as, unlike the other bleeding risk scores, it was
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developed from patients undergoing elective PCI rather than
including those who had an urgent, emergency or salvage
PCL

Several studies have shown that the rate of bleeding is
dependent on the definition used.®) We utilized the stan-
dardized Bleeding Academic Research Consortium (BARC)
definition to classify the severity of bleeding events ob-
served.””’ Minor bleeding was defined by BARC type 1 and
2 and major bleeding was defined by BARC type 3, 4 and 5.

Angiographic success was defined as < 20% residual
stenosis in the target lesion. Procedural success was defined
as angiographic success without in-hospital major compli-
cations such as death, MI, CVA, and emergency coronary
artery bypass surgery (CABG). Major adverse cardiac
events (MACE) were defined as death after PCI, emergency
revascularization (either with CABG or repeat PCI), and
nonfatal MI. MI was defined as the presence of at least two
of the three following criteria: ischemic symptoms; eleva-
tion of troponin (> 5 x 99™ percentile upper reference limit)
in patients with normal baseline values or a rise in troponin
values > 20%, if the baseline values were elevated and sta-
ble or falling; or new electrocardiographic changes com-
patible with MI. Death was defined as all-cause mortality.
CVA was defined by onset of persistent loss of neurological
function caused by an ischemic or hemorrhagic event either
during or after PCIL.

2.4 Statistical analysis

Baseline risk factors, clinical characteristics, clinical
presentation, angiographic and lesion characteristics, pro-
cedural characteristics and in-hospital procedural outcomes
and bleeding outcomes were compared between the very
elderly and the young cohort. Categorical variables are ex-
pressed as number and percentages and continuous variables
as mean + SD. Categorical variables were compared with a
chi-square test and continuous variables were compared
with Student’s t test. Bleeding outcomes were also analyzed
among several sub-groups based on use of Low Molecular
Weight Heparin (LMWH), GP IIb/Il]a inhibitors, and type
of peripheral arterial access and were compared between the
two groups being studied. A P value of < 0.05 was consid-
ered statistically significant. All statistical analysis was per-
formed using SPSS software (IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM Corp).

3 Results

The two groups comprised 293 patients each. Their base-
line clinical characteristics are presented in Table 1. The
mean ages of the two groups were 83.8 £ 3.4 and 51.5 £ 6.0

Table 1. Baseline patient characteristics of the study population.

Baseline >80 yrs <60 yrs
P-value

characteristics (n=293) (n=293)
Age, yrs 83.8+£34 51.5+6.0
Male 162 (55.3%) 250 (85.3%) 0.0001
Smoking

Current 6(2.0%) 98 (33.4%) 0.0001

Ex-smoker 63 (21.5%) 87 (29.7%) 0.030

Non-smoker 224 (76.5%) 108 (36.9%) 0.0001
Diabetes mellitus 82 (28.0%) 75 (25.6%) 0.576
Hypertension 234 (79.9%) 160 (54.6%) 0.0001
Dyslipidemia 201 (68.6%) 195 (66.6%) 0.659
Family history 19 (6.5%) 98 (33.5%) 0.0001
Obesity 29 (9.9%) 46 (15.7%) 0.048
Prior PCI 91 31.1%) 89 (30.4%) 0.929
Prior CABG 34 (11.6%) 16 (5.5%) 0.012

Prior vascular disease 76 (25.9%) 129 (44.0%) 0.0001

Renal failure 161 (54.9%) 21 (7.2%) 0.0001
LV function

Normal 175 (59.7%) 231 (78.8%) 0.0001

Reduced 118 (40.3%) 62 (21.2%) 0.0001
Indications

NSTEMI 124 (42.3%) 128 (43.7%) 0.803

Unstable angina 64 (21.8%)
99 (33.8%)

6(2.1%)

68 (23.2%) 0.767
31.1% (91) 0.537
6 (2.0%) 1.000

Stable angina

Silent ischemia

Data are presented as mean + SD or n (%). CABG: coronary artery bypass
graft; Ex-smoker: someone who has smoked greater than 100 cigarettes in
their lifetime but has not smoked in the last 28 days; LV: left ventricular;
NSTEMI: non-ST elevation myocardial infarction, PCI: percutaneous

coronary intervention.

years, respectively. The octogenarian group contained a
higher proportion of females (45% vs. 15%; P <0.001), and
had a higher baseline prevalence of renal impairment, re-
duced LV function and prior CABG. Notably, there were no
significant differences between the groups in terms of mode
of clinical presentation, with NSTEMI being the commonest
form of presentation, followed by chronic stable angina and
unstable angina.

Baseline procedural characteristics were as summarized
in Table 2. As described above, the two groups were
matched for lesion coronary artery site, with the left anterior
descending artery (LAD) being the most commonly treated
vessel. The very elderly group had higher prevalence of
single vessel disease, calcified lesions and type C lesions
and a higher rate of rotational atherectomy use. Conversely,
the younger cohort more often had multi-vessel disease, and
underwent PCI to treat bifurcation lesions or chronic total
occlusions (CTO). Other notable differences between the
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Table 2. Procedural characteristics of the study population.

. . >80 yrs <60 yrs
Lesion characteristics P-value
(n=293) (n=293)
Vessel disease
Single-vessel 144 (49.2%) 85 (29.0%) 0.0001
Multi-vessel 149 (50.8%) 208 (71.0%) 0.0001
Vessel treated
LMS 8(2.7%) 8(2.7%) 1.0
RIM 6(2.0%) 6(2.0%) 1.0
GRAFT 4(1.4%) 4(1.4%) 1.0
LAD 133 (45.4%) 133 (45.4%) 1.0
LCX 60 (20.5%) 60 (20.5%) 1.0
RCA 82 (28.0%) 82 (28.0%) 1.0
Lesion type n=294 n=301
A 24 (8.2%) 45 (15.0%) 0.014
Bl 109 (37.1%) 129 (42.9%) 0.175
B2 76 (25.8%) 70 (23.2%) 0.522
C 81 (27.5%) 53 (17.6%) 0.005
ISR 4 (1.4%) 4 (1.3%) 0.973
Bifurcation 16 (5.5%) 50 (17.1%) 0.0001
Calcification 280 (95.6%) 20 (6.8%) 0.0001
CTO 9 (3.1%) 26 (8.9%) 0.005
IvUS 3 (1.0%) 24 (8.2%) 0.0001
Rotational atherectomy 22 (7.5%) 6 (2.1%) 0.004
Aspirin 292 (99.7%) 293 (100%) 0.317
Clopidogrel 273 (93.2%) 292 (99.7%) 0.0001
Ticagrelor 14 (4.8%) 0 0.0004
Prasugrel 4 (1.4%) 0 0.132
Post procedural LMWH 3 (1.0%) 17 (5.8%) 0.003
Post procedural unfrac-
. . 2(0.7%) 1(0.3%) 0.563
tionated heparin
GP IIB/IIA inhibitor 6 (2.1%) 28 (9.6%) 0.0002
Access site
Radial 56 (19.1%) 95 (32.4%)
0.0003
Femoral 237 (80.9%) 198 (67.6%)
Type of stent n=276 n=293
BMS 71 (25.7%) 58 (19.8%)
DES 194 (70.3%) 229 (78.2%) 0,085
POBA 11 (4.0%) 6(2.1%)

Data are presented as n (%). BMS: bare metal stent; CTO: chronic total
occlusion; DES: drug eluting stent; GP IIB/IIA: glycoprotein IIb/Illa in-
hibitor; GRAFT: venous or arterial graft to a native vessel; ISR: in stent
restenosis; IVUS: intra vascular ultrasound; LAD: left anterior descending
artery; LCX: left circumflex artery; LMWH: low molecular weight heparin;
LMS: left main stem; POBA: plain old balloon angioplasty; RCA: right

coronary artery; RIM: ramus intermedius.

two groups were that more patients in the younger group
received peri-procedural LMWH, GP IIb/Illa inhibitors and
had radial artery peripheral access. Notably, the overall use
of GP IIb/Illa inhibitors in this non-emergency PCI setting
was low (2.1% vs. 9.6%; P < 0.001). With regard to the use

of oral antiplatelet agents, our institution had only just be-
gun to utilize the newer agents ticagrelor and prasugrel by
the end of the study inclusion period and therefore the use
of both medications was low, although ticagrelor was used
more commonly in the elderly patients than their younger
counterparts. Use of drug eluting stents (DES) versus bare-
metal stents (BMS) did not differ significantly between the
two cohorts, with overall use of DES being in the order of
70%—80%. The stent length (24.7 + 12.8 vs. 26.7 £ 15.9 mm)
was greater in the younger population.

The procedural and in-hospital adverse outcomes of the
very elderly in comparison with those of the younger popu-
lation are presented in Table 3. There were no statistically
significant differences between the very elderly and young
cohorts in terms of overall procedural success (elderly
75.0% vs. young 81.0%) which was mainly influenced by
periprocedural enzyme elevation (19.5% vs. 16.4%), in-hos-
pital death (1.0% vs. 0.3%), CVA (0 vs. 0), and stent throm-
bosis (0 vs. 0). However, contrast-induced nephropathy was
more common in the very elderly (12.0% vs. 7.0%; P <0.05).

The bleeding outcomes between the two cohorts and
their NCDR bleeding risk scores are shown in Table 4. A
significantly higher proportion of the very elderly were
classified as having a high risk of bleeding as per the up-
dated bleeding NCDR score (NCDR score > 65: 61.0% Vs.
4.1%; P < 0.001). Although the mean NCDR score in octo-
genarians was 69.3 + 18.4 compared to 32.3 + 16.6 in the
younger cohort, the incidence of all observed bleeding
events was not statistically different between the two groups
(9.2% vs. 5.8%), nor were there significant differences for
major bleeding rates (2.0% vs. 1.3%) and minor bleeding
rates (7.2 % vs. 4.5%). Despite trends toward higher bleed-
ing rates in the very elderly in specific subgroups, statistical
comparisons between the elderly and the young were not
significant for bleeding in patients who received LMWH
(25.0% vs. 5.9%), GP 1Ib/Illa inhibitors (16.7% vs. 12.0%),
or among those whose access site was femoral (10.1% vs.
7.6%) or radial (5.4% vs. 2.1%). The mean duration of

Table 3. Procedural outcomes of the study population.

<60 yrs

Procedural outcomes >80 yrs (N=293) P-value
(n=293)

Peri procedural

. 57 (19.5%) 48 (16.4%) 0.332
enzyme elevation
Procedural Success 219 (75.0%) 237 (81.0%)  0.091
Death 3(1.0%) 1 (0.3%) 0.616
CVA 0 0 1.0
Stent thrombosis 0 0 1.0

Values are n (%). CVA: cerebrovascular accident.
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Table 4. Bleeding outcomes of the study population.

Bleeding outcomes >80 yrs (n=293) <60 yrs (N=293) P-value
NCDR score
<25 0 88 (30.0%) 0.0001
25-65 114 (39.0%) 193 (65.9%) 0.0001
> 65 12 (61.0%) 179 (4.1%) 0.0001
BARC bleeding
0 266 (90.8%) 276 (94.2%) 0.158
1 21 (7.2%) 10 (3.5%) 0.065
2 0 3 (1.0%) 0.247
3a 4(1.3%) 1(0.3%) 0.369
3b 2(0.7%) 3 (1.0%) 0.653
4 0 0 1.0
5 0 0 1.0
All bleeding 27 (9.2%) 17 (5.8%) 0.158
Access site bleeding 20 (74.7%) 11 (64.7%) 0.746
Non-access site bleeding 7 (25.3%) 6 (35.3%)
Mortality among those with bleeding 0 0 1.0
Bleeding among patients receiving LMWH 25.0% 5.9% 0.822
Bleeding among patients receiving GP IIb/I1la inhibitors 16.7% 12.0% 0.681
Bleeding among those with femoral access site 10.1% 7.6% 0.448
Bleeding among those with radial access site 5.4% 2.1% 0.543

Values are presented as n (%) or %. BARC: bleeding academic research consortium; GP 1Ib/Illa inhibitors: glycoprotein 1Ib/Illa inhibitor; LMWH: low mo-

lecular weight heparin; NCDR: National Cardio Vascular Data Registry.

hospital stay was 4.4 days in the very elderly compared to Table 5. Univariate and multivariate analysis for predictors
3.3 days in the younger cohort (P < 0.01). Neither univariate of bleeding.
nor multivariate analysis identified any predictors of bleed- Variable P-value Beta co-efficient
ing in elderly patients (Table 5). Univariate analysis

Age group 0.155 1.676
4 Discussion Gender 0.974 1.013

Diabetes mellitus 0.680 0.842

This study represents a single center, real-world experi- Hypertension 0.120 1.950
ence of in-hospital and bleeding outcomes in octogena- Total cholesterol 0.072 2.282
rians undergoing non-emergency PCI. Our study shows that Obesity 0.490 0.653
although the bleeding risk as defined by validated scoring Prior vascular disease 0.443 1318
systems is higher in this complex subset of patients, bleed- Access site (femoral vs. radial) 0.129 2.118
ing outcomes in comparison with those less than sixty years Body mass index 0.155 1.026
were not significantly different. Our results indicate that GP IIb I11a inhibitor 0.428 1.652
non-emergency PCI in octogenarians can be performed Bifurcation 0.232 1.754
effectively and safely. Calcification 0.350 1.394
Octogenarians constitute an increasing proportion of pa- Chronic total occlusion 0.996 0.996

tients presenting for PCI for stable angina and acute coro- Impaired renal function 0.230 1.737
nary syndromes.'” By comparison to optimal medical Multivariate analysis
therapy, revascularization of coronary artery stenoses in the Impaired renal function 0.464 1.467
very elderly has been shown to translate to better absolute Age group 0.367 1.796
reduction in all-cause mortality compared to the younger Hypertension 0503 1.394
cohort (11.0% vs. 1.8%).""Y Despite this, elderly patients, Total cholesterol 0205 1.879
particularly those with multiple co-morbidities, are poorly Access Site 0.163 2014
represented in clinical trials and several studies have re- Bifurcation 0.100 2273

Calcification 0.601 0.735

ported that the use of invasive cardiac procedures declines
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as patients get older."*'* There may often be reluctance
from clinicians to use an invasive strategy to treat coronary
artery disease in the very elderly due to a perceived higher
risk of complications.”! Recently, a randomized controlled
multicenter trial (After Eighty Study) found a significant
reduction in a composite clinical endpoint when octoge-
narians with acute coronary syndrome were managed with
an early invasive strategy rather than by conservative medi-
cal management.!"?

Elderly patients in our study had more co-morbidities
compared to the younger cohort, which is consistent with
several previous studies."”?") We found that more octoge-
narians treated with PCI were women, had prior CABG,
renal disease, and abnormal left ventricular function, whereas
more patients in the younger cohort were smokers, had a
positive family history and were obese.

4.1 Procedural and bleeding outcomes in the very elderly

Age is an important predictor of procedural outcome af-
ter PCI. Batchelor et al.'”’ evaluated the outcome trends in
the elderly after PCI and showed that there was a declining
trend in major adverse events during their four-year study
period among octogenarians, though their procedural suc-
cess rates (84.0% vs. 89.0%; P < 0.001) were relatively
lower and major adverse cardiac events (4.9% vs. 1.9%; P <
0.001) relatively higher compared to younger patients.

Bleeding events are common and have been reported to
occur in 2.2% to 14% of patients undergoing PCII'72"?2
These events have been associated with increases in short-
and long-term mortality, nonfatal M1, stroke and length of
hospital stay.'"*"?”) Factors which predict bleeding com-
plications include age, mode of presentation, and comorbid-
ities such as renal disease and congestive heart failure.***’!
In our study, there was no significant difference in overall
bleeding rates, major and minor bleeding between the two
groups being studied. This could be for several reasons.
Firstly, our study was done on patients presenting for
non-emergency PCI. Several risk algorithms evaluating
post-PCI bleeding clearly indicate that the risk of bleeding is
higher after an emergency PCI (e.g., for STEMI) compared
to non-emergency PCI. Secondly, as per hospital protocol,
the use of bleeding risk score was encouraged for all PCI
procedures though the tool used was left to the operator’s
discretion. It has been shown previously that pre-procedural
estimation of bleeding risk may reduce bleeding complica-
tions after PCI, especially for patients considered intermedi-
ate or high risk.”” Thirdly, LMWH and GP IIb/IIla inhibi-
tors were used less frequently in our study in octogenarians.
Finally, as with most previous studies evaluating octoge-

narians, the possibility that our small sample size resulted in
the observed statistical non-significance cannot be excluded.
Thus, we believe that with appropriate case selection as
described above, non-emergency PCI can be performed in
the very elderly with bleeding rates comparable to the younger
population. Also, there was no significant difference in bleed-
ing rates between old and young cohorts even among sub-
groups receiving LMWH or GP IIb/Illa inhibitors. Although
this statistical non-significance may have been due to small
study numbers, lower than expected bleeding rates have also
been reported by other investigators in the setting of vigilant
anticoagulant use.'*”

Although the overall usage of radial access was relatively
low in our study, especially in the very elderly (19.1% vs.
32.4%), there was no significant difference between the
overall bleeding and access-site bleeding rates between old
and young. Moreover, in subgroup analysis, bleeding was
not significantly different between the young and old for
either radial or femoral approach, although once again this
may have been influenced by relatively small sample sizes.
Although radial artery access has been found to be associ-
ated with a significant reduction in access site bleeding, it is
still being less frequently implemented in patients who are
at higher risk of such complications.”" Trans-radial cathe-
terization in the elderly may be difficult because of a higher
incidence of radial and brachiocephalic trunk tortuosity or
stenosis of the upper limb artery in these patients.*? Also
heavier calcification burden, more advanced atherosclerosis
and tortuosity of the aorta and subclavian arteries may make
trans-radial procedures in the elderly challenging.”*! These
technical challenges encountered during the radial approach
may discourage interventionists from adopting it.** It re-
mains to be seen if the greater implementation of trans-ra-
dial access for PCI, along with use of newer anti-throm-
botics (e.g., bivalirudin) which may have different safety
profiles, further affects bleeding outcomes in this group of
patients.

It has been previously reported that access site injury,
stroke and mortality are higher in octogenarians than those
< 60 years after emergency PCL*" However, in our study
stroke, bleeding rates, and mortality after non-emergency
PCI were not significantly different between the two groups.
Our data support the findings of the After Eighty Study in
which no significant differences in stroke and mortality
rates were observed between those elderly patients who had
an early invasive strategy or conservative non-invasive ap-
proach to their management."’ These data indicate that
anxieties about referral of elderly patients for PCI due to
concerns about complications may be overstated, and sug-
gests that timely intervention in these patients would offer
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benefits which would potentially outweigh the risks secon-
dary to the procedure. It reassures that invasive management
can be done in octogenarians without compromising safety.””)
This is especially so, as although octogenarians present with
a higher risk profile, they paradoxically have been shown to
have a greater absolute risk reduction with revascularization
compared to younger patients."*®!

In summary, there may be ongoing perception that PCI in
the very elderly should be deferred because of co-mor-
bidities and predicted high rates of adverse outcomes. The
published data indicate that elderly patients have a greater
risk reduction from revascularization than do younger pa-
tients. Many of the treatment modalities have been evalu-
ated in younger patients in clinical scenarios that are not
altogether representative of real-world scenarios, where the
very elderly represent a significant and growing proportion
of our interventional cases. Our data show that despite
co-morbidities and high predicted bleeding scores, low
bleeding rates and overall satisfactory short-term outcomes
can be achieved in the very elderly in real-world PCI prac-
tice. We suspect that judicious use of bleeding score sys-
tems to rationalize the use of certain blood-thinning medica-
tion helps to keep bleeding rates at an acceptable level. Our
cohort represents a distribution of non-emergency PCI cases,
with a good representation of early PCI procedures for
NSTEMI and unstable angina [acute coronary syndrome
(ACS)] and also for elective stable angina. Acknowledging
the important limitations of small sample size and retrospec-
tive analysis, our data indicate that elective and ACS-PCI
can be performed with similar bleeding outcomes and ad-
verse events in the very elderly as with the young, despite
the very elderly having complex lesion characteristics.

4.2 Study limitations

Firstly, this is a single center, retrospective study, inves-
tigating a relatively small sample size. Secondly, the bleed-
ing episodes were site-reported which might result in under-
estimation of actual bleeding rates. Thirdly, it is possible
that patients with elective PCI may have been discharged
early before recognition of bleeding complications. Fourthly,
as with any retrospective analysis, there is a potential for
unmeasured confounders. Randomized controlled trials ad-
dressing bleeding outcomes in the very elderly population
are needed in the future. Also, we could not account for the
sheath size, time when the sheaths were removed, duration
of manual compression, or use of vascular closure device,
each of which has the potential to influence post-procedural
bleeding. Finally, the current study has not reported long-
term follow-up data.

4.3 Conclusion

In this single center study we did not observe significant
increases in adverse in-hospital outcomes including the in-
cidence of bleeding in octogenarians undergoing non-emer-
gency PCI. This confirms that PCI in this at risk cohort has
an acceptable safety profile.
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