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Abstract

Aims: The elderly constitute an increasing proportion of all patients with acute coronary syndromes (ACS).
However, increased age has been identified as an important risk factor for adverse events and complications
of ACS and treatment. The purpose of this study was to investigate age-related differences in presentation and
diagnostics, as well as contemporary treatment and outcome in a large series of elderly patients receiving an
invasive strategy for ACS.

Methods and results: The present study is an analysis of all patients, who were enrolled in the German
Arbeitsgemeinschaft Leitende Kardiologische Krankenhausérzte (ALKK) registry in 2008. To assess age-
related differences, subjects were divided into three groups: (<75 yrs, 75 to 85 yrs and >85 yrs). Out of 19,708
consecutive patients who were admitted for the treatment of ACS and enrolled in the ALKK registry, 14,174
(71.9%) were <75 yrs, 4,685 (23.8%) were between 75 and 84 yrs and 849 (4.3%) patients were >85 yrs.
Therapy recommendation after diagnostic angiography was conservative in 24.6% of the youngest, in 25.1%
of the elderly, and in 25.3% of the very elderly patients. Interventional success rates were 95.2% in the
youngest vs. 93.1% in the elderly and very elderly patient group (p<0.001). Overall in-hospital event rate
increased significantly with age (3.4% vs. 7.4% vs. 8.3%, respectively; p<0.001).

Conclusions: Our analysis shows that there is a high success rate among the large proportion of elderly
patients who are treated for ACS by an intervention. Complication rates increased significantly, however,

with age.
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Introduction

The elderly constitute an increasing proportion of all patients who
are admitted into hospital for treatment of acute coronary syn-
dromes (ACS)'%. However, increased age has been identified as an
important risk factor for death or recurrent myocardial infarction
(MI) in this subset*. In the past, this resulted in reluctance to per-
form invasive procedures in elderly patients. Additionally, as the
intervention itself conveys a higher risk for complications’®, inves-
tigators have universally observed that the use of invasive diagnosis
and therapy decreases with increasing age®®-'3.

However, there is strong evidence that high risk subsets, i.e.,
elderly patients, may actually gain most from an intervention'*'°,
This recent observation that elderly patients have the potential for
the highest benefit from the intervention has lowered thresholds for
considering aggressive revascularisation strategies in this patient
group''>17. Therefore, we analysed data from the registry of the
GermanArbeitsgemeinschaft Leitende Kardiologische Krankenhausérzte
(ALKK) to examine the epidemiology and contemporary in-hospi-
tal management of patients with ACS to assess age-related differ-
ences in presentation, diagnostics and treatment in a large series of

patients receiving invasive strategy.

Methods

The ALKK (Arbeitsgemeinschaft Leitende Kardiologische Krank-
enhausirzte) registry is a prospective registry that was initiated in
1992 to monitor quality control and contains all consecutive diag-
nostic angiographic and interventional procedures of the participat-
ing hospitals on an intention-to-treat basis'®?!. Data were obtained
by standardised questionnaires in the 42 participating hospitals,
including information about the medical history (prior coronary
interventions, congestive heart failure [CHF], diabetes mellitus,
renal insufficiency), the indication for the procedure, the adjunctive
antithrombotic therapy, the procedure itself (target vessel, success
rate, stent used, etc.), and the complications until hospital dis-
charge. All data were analysed centrally at the Karl Ludwig Neu-
haus Datenzentrum, Ludwigshafen, Germany.

The present study is an analysis of all patients with ACS, who
were consecutively enrolled in 2008 into this registry.

To assess possible age-dependent differences, subjects were
divided into three groups according to age (<75 yrs, 75 to 85 yrs
and >85 yrs). Our analysis focused on age-associated differences in
clinical and angiographic characteristics, the use of revascularisa-
tion procedures and in-hospital mortality and complication rates.
The first procedure performed in each patient during hospital stay

was considered for this analysis.

DATA COLLECTION

Data on patient characteristics upon admission comprised age, gen-

der, concomitant diseases, cardiovascular risk factors, prior percu-

taneous coronary intervention (PCI) or prior coronary artery bypass

graft (CABG) procedures, prior myocardial infarction and stroke.
Following completion of the procedure, intra-procedural medi-

cation, lesion characteristics, details of the intervention and intra-

procedural and in-hospital adverse cardiovascular outcomes were
recorded on a standardised form by the treating physician and trans-
mitted to the central data registry centre in Ludwigshafen via the
Internet by the treating physician.

DEFINITIONS

STEMI (ST-elevation myocardial infarction) was defined as ST-
segment elevation of >2 mm in >2 precordial leads or >1 mm in >2
extremity leads, NSTEMI (non-ST-elevation myocardial infarc-
tion) was defined as any significant increase in troponin I level
without ST-elevation in the defining ECG.

Adverse outcome (major adverse cardiac or cerebrovascular
event [MAC{C}E]), defined as in-hospital death, myocardial
infarction, stroke and reinfarction was evaluated.

Myocardial infarction was defined as a two-fold rise in creatine-
kinase level above normal.

Cerebrovascular event (CVA) was defined as stroke, transitory or
reversible cerebral ischaemic attacks that were confirmed clinically
as a permanent neurological deficit or by CT-scan.

Besides the above, pulmonary embolism, resuscitation, compli-
cations at the puncture site, acute renal failure, requirement of dial-
ysis, septicaemia and urgent coronary artery bypass graft procedure

were reported as in-hospital events.

STATISTICAL METHODS

Statistical analysis was performed using the SAS software package
version 9.1 (SAS Inc., Cary, NC, USA) The study population is
described in absolute numbers, percentages and medians with 25"
and 75" percentiles, as appropriate. Trends in distribution of binary
variables across the age groups were analysed using a Cochran-
Armitage test, trends of continuous variables using a Jonckheere-
Terpstra test. The Pearson y* test was used to examine differences
and trends in categorical variables. Continuous variables were com-
pared by the Mann-Whitney-Wilcoxon test. Statistical significance
was defined as 2-sided p-values <0.05.

Results
The present analysis was based on the data of 19,708 patients
enrolled in the ALKK registry, who had been admitted consecu-
tively for treatment of ACS in 43 hospitals in Germany. Of these,
14,174 (71.9%) were <75 yrs, 4,685 (23.8%) were between 75 and
84 yrs and 849 (4.3%) patients were >85 yrs.

In patients receiving PCI, median hospitalisation time increased
significantly with age from six days in patients <75 yrs to seven
days in patients >75 yrs (p<0.0001).

CLINICAL CHARACTERISTICS AND BASELINE DATA

The baseline characteristics of the patients in the three different age
groups are shown in Table 1. The percentage of women increased
with age. Regarding conventional cardiovascular risk factors, only
cigarette smoking was more prevalent in the youngest age group.
The prevalence of hypercholesterolaemia and diabetes was highest
between 75 and 85 years. Hypertension increased with age. Previous
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Table 1. Clinical characteristics and baseline data of all patients with ACS.

Age group <75yrs ‘

75-84 yrs ‘ > 85 yrs ‘ p-value

Demographics

Age (years) 63.0 79.1 86.9 <.001
(53.8-69.4) (77.1-81.6) (85.9-88.1)
Male gender 73.9% 56.5% 41.6% <.001
(10,469/14,174) (2,649/4,685) (353/849)
BMI (kg/m?) 27.5 26.6 25.7 <.001
(25.0-30.7) (24.4-29.3) (23.4-28.4)
Art. hypertension 73.7% 84.8% 86.7% <.001
(7,270/9,867) (2,849/3,359) (547/631)
Hypercholesterolaemia 56.1% 58.6% 53.1% 0.477
(4,967/8,853) (1,741/2,974) (284/535)
Smoker 39.1% 9.3% 6.4% <.001
(3,452/8,829) (270/2,889) (35/548)
Diabetes mellitus 22.1% 30.9% 29.9% <.001
(2897/13128) (1,338/4,328) (231/772)
EF <40% 20.0% 28.6% 30.3% <.001
(1,996/9,978) (959/3,355) (177/585)
Renal insufficiency 12.1% (1,575/12,966) 29.0% (1,268/4,368) 39.3% (309/786) <.001
req. dialysis 8.9% (140/1,575) 6.3% (80/1,268) 3.9% (12/309) <.001
GFR* (ml/min/1.73 m?) 78.0 59.7 50.7 <.001
(61.4-90.3) (46.0-75.9) (37.8-63.1)
Clinical presentation
STEMI 34.8% 25.7% 32.6% <.001
(4,930/14,174) (1,202/4,685) (277/849)
NSTEMI-ACS 65.2% 74.3% 67.4% <.001
(9,244/14,174) (3,483/4,685) (572/849)
Cardiogenic shock 3.4% 3.8% 3.7% 0.256
(478/14,174) (176/4,685) (31/849)

glomerular filtration rate. Renal insufficiency: creatinin >1.5 mg/dl

BMI: body mass index; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; AMI: acute myocardial infarction; GFR:

PCI and coronary artery bypass graft(CABG) procedures were
more frequent among patients between 75 and 84 years and were
seen significantly less often in patients aged >85 years (previous
PCI: 22.6% vs. 27.8% vs. 21.3%, respectively [p<0.001]; previous
CABG: 7.9% vs. 13.9% vs. 8.6%, respectively [p<0.001]).

Regarding 1,392 (10.1%) patients presenting with congestive
heart failure, we noted a significant increase the higher the age
(8.9% vs. 12.6% vs. 15.7%, respectively; p<0.001) in patients, in
whom PCI was performed. However, rates of cardiogenic shock
and the use of haemodynamic support devices were not signifi-
cantly different between the three age groups.

DIAGNOSTIC CORONARY ANGIOGRAPHY

In total 19,527 coronary angiographies were performed, primarily
via a femoral access (85.7% vs. 87.4% vs. 87.8%, respectively;
overall 86.2%; p=0.06). The proportion of three-vessel disease was
highest in the very elderly group (35.8% vs. 49.7% vs. 49.7%,
respectively; p<0.001). No coronary artery disease (CAD) was
diagnosed during angiography in significantly more patients of the
younger group (5.3% vs. 2.5% vs. 1.7%, respectively; p<0.001).

Therapy recommendation after diagnostic angiography was con-
servative in 24.6% (STEMI: 8.1%; NSTEMI: 34.4%) of the young-
est, in 25.1% (STEMI: 9.7%; NSTEMI: 31.0%) of the elderly, and
in 25.3% (STEMI: 13.7%; NSTEMI: 31.5%) of the very elderly
patients (Table 2).

PERCUTANEOUS CORONARY INTERVENTION

If therapy recommendation was interventional after diagnostic
angiography, ad hoc PCI was performed in the majority of cases in
all age groups (98.0% vs. 96.8% vs. 97.0%, respectively; p=0.0002).
Only patients who had at least a diagnostic angiography were
included in the registry.

PATIENTS WITH STEMI

In elderly and very elderly patients, significantly, more often >1
vessel was treated or PCI was performed in the presence of three-
vessel disease (<75 yrs: STEMI:7.2% and NSTEMI: 9.8%; 75>
yrs<85: STEMI: 9.9% and NSTEMI: 12.5%; >85 yrs: STEMI:8.5%
and NSTEMI: 17.7%; STEMI: p=0.009; NSTEMI p<0.001;
Table 3).
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Table 2. Therapy recommendation after first diagnostic angiography.

|
g
S
=
(1-]
5 NSTEMI-ACS
=) 75-84 yrs 75-84 yrs NSTEMI-ACS
§ Patients, n 4,930 1,202 277 9,244 3,483 572
2 Conservative 8.1% 9.7% 13.7% 34.4% 31.0% 31.5% <.001 <.001
= (399) (117) (38) (3,179) (1,080) (180)
.3 Interventional 88.8% 85.0% 82.7% 54.3% 56.2% 62.2% <.001 <.001
o (4,378) (1,022) (229) (5,019) (1,956) (356)
G Surgery 2.7% 4.8% 2.9% 10.2% 11.7% 5.6% 0.011 0.618
(135) (58) (8) (943) (407) (32)
Other 0.4% 0.4% 0.7% 1.1% 1.1% 0.7% 0.420 0.641
(18) (5) (2) (103) (40) (4)
Therapy recommendation depending on age and STEMI or NSTEMI-ACS

Table 3. Angiographic and procedural data for patients presenting with STEMI and NSTEMI-ACS.

NSTEMI-ACS
NSTEMI-ACS
Patients, n 4,342 1,009 226 4,884 1,878 343
Access femoral 86.0% 87.8% 90.1% 85.4% 87.1% 86.3% 0.043 0.159
(3,019/3,510) (729/830) (173/192) (3,659/4,284) (1,418/1,628) (265/307)
radial 13.6% 11.7% 9.4% 13.7% 11.1% 13.7% 0.032 0.076
(478/3,510) (97/830) (18/192) (587/4,284) (181/1,628) (42/307)
3-vessel disease 26.9% 41.0% 43.0% 34.3% 46.5% 50.8% <.001 <.001
(673/2,505) (244/595) (58/135) (883/2,572) (491/1,056) (94/185)
Bypass graft 1.3% 4.0% 1.0% 4.6% 8.6% 4.5% <.001 <.001
(46/3,569) (34/846) (2/198) (197/4,309) (143/1,655) (14/313)
arterial 0.4% 0.5% 0.0% 0.8% 1.6% 0.3% 0.559 0.261
(16/3,569) (4/846) (0/198) (36/4,309) (26/1,655) (1/313)
Ostial stenosis 3.3% 4.2% 1.5% 5.2% 1.6% 9.6% 0.001 <.001
(142/4,342) (42/1,009) (17/226) (252/4,884) (142/1,878) (33/343)
RCA 42.4% 37.8% 42.4% 32.0% 31.6% 34.8% 0.114 0.631
(1,513/3,569) (320/846) (84/198) (1,379/4,309) (523/1,655) (109/313)
LAD 43.0% 48.7% 53.5% 41.0% 41.4% 48.6% <.001 0.059
(1,534/3,569) (412/846) (106/198) (1,768/4,309) (685/1,655) (152/313)
LCX 18.1% 15.8% 10.1% 29.5% 28.1% 28.8% 0.003 0.534
(645/3,569) (134/846) (20/198) (1,273/4,309) (475/1,655) (90/313)
Left main stem 1.8% 3.1% 2.0% 2.3% 3.1% 5.1% 0.077 0.002
(63/3,569) (26/846) (4/198) (99/4,309) (51/1,655) (16/313)
In-stent restenosis 5.3% 5.2% 2.5% 1.1% 8.7% 8.3% 0.199 0.296
(189/3,552) (44/845) (5/198) (332/4,299) (143/1,650) (26/313)
Complex stenosis 17.2% 80.8% 84.2% 68.6% 68.6% 73.9% 0.005 0.207
>B2 (2,223/2,891) (558/691) (139/165) (2,587/3,771) (998/1,454) (210/284)
TIMI flow before 13.6% 12.1% 17.2% 38.0% 41.9% 39.3% 0.788 0.032
intervention >2 (482/3,547) (102/841) (34/198) (1,574/4,147) (673/1,605) (121/308)
TIMI flow after 89.8% 84.2% 81.8% 92.7% 91.4% 90.1% <.001 0.036
intervention >2 (3,078/3,427) (686/815) (157/192) (3,509/3,786) (1,379/1,509) (264/293)
Stent implanted 93.9% 90.1% 93.4% 92.0% 91.3% 91.0% 0.002 0.286
(4,078/4,342) (909/1,009) (211/226) (4,492/4 884) (1,714/1,878) (312/343)
BMS 86.1% 87.6% 91.7% 75.9% 78.8% 83.2% 0.027 <.001
(2,812/3,266) (652/744) (165/180) (2,947/3,883) (1,167/1,481) (227/213)
DES 13.9% 12.1% 6.1% 25.6% 22.5% 17.2% 0.003 <.001
(455/3,266) (90/744) (11/180) (995/3,883) (333/1,481) (47/273)
>1 vessel treated 1.2% 9.9% 8.5% 9.8% 12.5% 17.7% =.009 <.001
(340/4,755) (111/1,124) (21/246) (521/5,297) (257/2,055) (66/373)
Interventional 95.3% 91.4% 92.3% 95.1% 94.1% 93.6% <.001 =038
success (4,532/4,756) (1,027/1,124)) (227/246) (5,038/5,297) (1,933/2,055) (349/373)
RCA: right coronary artery; LAD: left anterior descending artery; LCX: left circumflex artery; PCI: percutaneous coronary intervention; CABG: coronary artery bypass grafting; TIMI:
Thrombolysis In acute Myocardial Infarction; BMS: bare metal stent; DES: drug-eluting stent. Patients could receive more or less than one stent




A significantly higher proportion of the elderly and very elderly
patients presented with signs of severe congestive heart failure dur-
ing intervention (572 of 4,756 [12.0%] in the youngest age group
vs. 194 of 1,124 [17.3%] of the intermediate age group vs. 48 of
256 patients [19.5%] in patients >85 yrs; p<0.001) but not of car-
diogenic shock. In 6.9%, haemodynamic support devices were used
with no significant age-dependant differences.

Intervention of an ostial stenosis in one of the three main vessels
or of an unprotected left main stenosis was significantly more com-
mon in the group > 75 yrs. Rates of intervention utilising a saphen-
ous vein graft were higher in the elderly than in the younger and
very elderly groups. Treatment for total occlusion decreased with
increasing age, but this finding was not significant. Overall success
rates were highest in the youngest age group and significantly lower
for both the elderly and very elderly (Table 3).

PATIENTS WITH NSTEMI

In NSTEMI patients a continuous, age-dependant rise in congestive
heart failure was noted (5.9% vs. 10.0% vs. 13.1%, respectively;
p<0.001). In contrast to that, the application of haemodynamic
support devices, predominantly the use of an intra-aortic balloon
pump and the incidence of cardiogenic shock did not differ signifi-
cantly. Comparable to the STEMI cohort, significantly, more often
>1 vessel was treated or PCI was performed in the presence of
three-vessel disease.

The complexity of the intervention increased with age. The rates
of intervention in the cases of an ostial stenosis in one of the three
main vessels, unprotected left main stenosis, intervention of a
saphenous vein graft, intervention in the last remaining vessel or
intervention of a complete occlusion were significantly lower in the
75> yrs<85 group with a further decrease in the very elderly group
(Table 3).

Vascular closure devices (VCD) were used significantly less
often in elderly and very elderly NSTEMI-ACS patients, whereas
in STEMI patients VCD were used slightly more frequently in
STEMI patients, but this difference in finding was not significant.

MEDICAL TREATMENT IN PATIENTS UNDERGOING PCI

Elderly patients were less likely to receive a guideline recom-
mended antithrombotic therapy (Table 4). Elderly patients with
either STEMI or NSTEMI-ACS were less likely to receive a load-
ing dose of 600 mg of clopidogrel but more frequently a loading
dose of 300 mg (STEMI p<0.001; NSTEMI p=0.003). With
increasing age, more patients were on oral aspirin prior to the inter-
vention (p<0.001). The use of IIb/Illa antagonists decreased with
increasing age for both patients with STEMI and NSTEMI
(p<0.001). There was no significant difference found in the use of
heparin, low molecular weight heparin, bivalirudin or fondaparinux

in both groups.

IN-HOSPITAL EVENT RATES
Overall intraprocedural events increased with increasing age
(Table 5). Intraprocedural mortality rate was highest in the very

Age-related differences in ACS in elderly patients

elderly patients (0.4% vs. 0.6%. vs. 1.3%, respectively; p=0.002).
In-hospital MACE rate was 3.0% (2.1% vs. 5.2% vs. 6.2%, respec-
tively; p<0.001). Overall event rate increased significantly with age
(3.4% vs. 7.4% vs. 8.3%, respectively, and was nearly four-fold in
patients >85 years.

Regarding the different cohorts (STEMI or NSTEMI-ACS) over-
all intraprocedural event rate increased with increasing age in
patients with NSTEMI, but not in patients with STEMI, where a
maximum of patients was found in the intermediate, >75 yrs and
<85 yrs, group. In both STEMI and NSTEMI-ACS patients, a sig-
nificantly higher stroke rate was found in the very elderly group
(p<0.001).

Pertaining to the group of patients with STEMI there was a sig-
nificantly higher periprocedural mortality rate found for patients
>75 yrs (p=0.014), with no further increase in the very elderly
group. The rates of procedural-related cardiogenic shock, coronary
occlusion of the infarct-related artery and reanimation were not sig-
nificantly different.

In patients with NSTEMI a significantly higher mortality rate
was found in the very elderly group. Although STEMI patients did
have a higher rate of intraprocedural resuscitation, there was no sig-
nificant difference found in all other procedural-related events

mentioned earlier.

EVENT RATE IN PATIENTS WITH PURELY DIAGNOSTIC
ANGIOGRAPHY

In STEMI patients, in-hospital mortality, overall event rate (MAC[C]E
including pulmonary embolism, non-MACE resuscitation, septicae-
mia, complications at the puncture site, acute renal failure and dialysis)
was highest in the intermediate age group. In contrast, NSTEMI-ACS
patients’ event rates were highest in the very elderly group.

EVENT RATES IN PATIENTS WITH DIAGNOSTIC
ANGIOGRAPHY AND PCI
In STEMI-patients, higher event rates were found in patients who
received PCI in comparison to those who received non-interven-
tional angiography. Rates of mortality, MAC(C)E and of all in-hos-
pital events were highest in the very elderly group.

Similarly to that, in patients with NSTEMI-ACS hospital mortal-
ity and MAC(C)E-rates, as well as the proportion of all in-hospital
events were highest in the very elderly cohort (Table 5).

Discussion
In recent years, increasing evidence has suggested that patients at
risk, including elderly patients, gain most from invasive procedures
in the presence of ACS'16. The extent to which this evidence has
impacted on real world management of elderly patients with ACS
remains unclear. The present analysis was performed to investigate
the common practice in diagnosing and treating elderly patients
with ACS.

In this multicentre observation we found substantial, age-related
differences in the diagnosis and treatment of elderly patients pre-
senting to the hospital with acute myocardial infarction.
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Table 4. Pre- and periprocedural concomitant medical therapy in patients treated with PCI.

NSTEMI-ACS

Patients, n 4,342 1,009 226 4,884 1,878 343
Aspirin 92.4% 90.3% 91.8% 89.4% 91.0% 92.2% 0.203 0.058
(2,352/2,546) (548/607) (135/147) (2,409/2,695) (1,016/1,116) (201/218)
Aspirin IV 67.9% 59.1% 54.4% 42.8% 36.6% 42.7% <.001 0.018
(1,730/2,546) (359/607) (80/147) (1,154/2,695) (408/1,116) (93/281)
Aspirin oral 24.4% 31.1% 37.4% 46.6% 54.5% 49.5% <.001 <.001
(622/2,546) (189/607) (55/147) (1,255/2,695) (608/1,116) (108/218)
Clopidogrel 93.0% 91.4% 89.3% 92.0% 93.6% 91.8% 0.019 0.255
(3,157/3,393) (725/793) (167/187) (3,140/3,412) (1,273/1,360) (234/255)
Loading dose 600 mg 83.8% 78.5% 75.4% 711.4% 68.2% 65.5% <.001 0.009
(2,623/3,142) (567/722) (126/167) (2,221/3,121) (862/1,264) (152/232)
Loading dose 300 mg 12.6% 16.1% 17.4% 18.1% 19.5% 26.3% 0.005 0.006
(397/3,142) (116/722) (29/167) (564/3,121) (246/1,264) (61/232)
No loading dose 3.6% 5.4% 1.2% 10.6% 12.3% 8.2% 0.002 0.684
(113/3,142) (39/722) (12/167) (330/3,121) (156/1,264) (19/232)
Existing therapy with 3.4% 4.0% 4.9% 13.3% 14.5% 11.0% 0.336 0.952
clopidogrel (75/2,181) (21/529) (6/123) (303/2,270) (141/970) (19/172)
> 6 hours before 9.2% 11.5% 1.3% 25.1% 27.6% 27.9% 0.561 0.126
intervention (201/2,181) (61/529) (9/123) (570/2,270) (268/970) (48/172)
< 6 hours before 56.4% 53.9% 58.5% 35.9% 29.9% 33.7% 0.730 0.010
intervention (1,229/2,181) (285/529) (72/123) (814/2,270) (290/970) (58/172)
After intervention 31.0% 30.6% 29.3% 25.7% 27.9% 27.3% 0.698 0.229
(676/2,181) (162/529) (36/123) (583/2,270) (271/970) (47/172)
Unfractionated heparin 94.4% 92.7% 90.9% 88.3% 89.9% 87.8% 0.012 0.355
(3,202/3,393) (734/792) (170/187) (3,011/3,410) (1,223/1,360) (224/255)
LMW heparin 3.1% 3.8% 4.8% 6.2% 6.0% 6.7% 0.108 0.950
(103/3,376) (30/791) (9/187) (211/3,400) (82/1,357) (17/254)
Bivalirudin 0.1% 0.5% 0.7% 0.2% 0.4% 0.5% 0.011 0.350
(2/2,366) (3/575) (1/137) (6/2,505) (4/1,044) (1/192)
Fondaparinux 0.3% 0.4% 1.1% 2.1% 1.4% 0.8% 0.199 0.031
(1173,211) (3/751) (2/178) (71/3,321) (18/1,316) (2/249)
GP IIb/llla-antagonist 60.1% 54.0% 42.2% 31.0% 23.7% 21.4% <.001 <.001
(2,210/3,677) (474/878) (86/204) (1,366/4,405) (400/1,689) (67/313)
LMW: low molecular weight heparin; ASA: acetylic salicylic acid; GP IIb/Illa-antagonist: glycoprotein IIb/llla-antagonist

Our results confirm that elderly patients are a significant and
increasing proportion of the total population treated for ACS'>1.
The proportion of 28.1% elderly patients in the more recent 2008
ALKK registry data is 2.4% higher than the numbers enrolled in the
older Global Registry of Acute Coronary Events (GRACE) registry,
which included 24,165 patients with a rate of 25.7% subjects
>75 yrs, possibly suggesting an increase in patients >75 yrs over
time'.

In a recently published registry of patients with NSTEMI ACS,
over 35% of the population were >75 yrs, emphasising the growing
importance of examining outcomes in the older age group?. In con-
trast to a significant difference in treatment modalities between
elderly and younger patients (invasive strategy 39% vs. 56% with
a 30-day mortality nearly four times higher in the elderly popula-
tion) reported in that study, age-related differences in diagnostics or
the percentage of patients who were treated with PCI in comparison
to the younger patient cohort were much less pronounced.

Therefore, our data show a trend towards a stronger adherence to
evidence-based medicine with increased utilisation of resources in
elderly patients albeit that the recommendations were primarily
based on younger cohorts.

Consistent with other studies, we found higher rates of atheroscle-
rotic disease in the elderly, whereas the rate of patients with a history
of previous CABG and PCI was not significantly different from
younger patients; hypertension was more common and hypercholes-
terolaemia and cigarette smoking were less common in the elderly>¢”7.

In the presence of a higher rate of three-vessel disease, we found
a significantly lower success rate in elderly patients. Attempting to
explain this phenomenon, our analysis reveals that although TIMI
flow rates after the intervention were not significantly different
between the three age groups, a significantly higher proportion of
elderly patients had interventions with specific characteristics.
Besides the category “intervention in a completely occluded
artery”, lesions in elderly patients were more than two-fold more
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Table 5. In-hospital complication rates for patients with PCI.

NSTEMI-ACS
NSTEMI-ACS

Hospital mortality and MACCE

Overall in-hospital death 4.6% 9.7% 19.1% 2.0% 4.1% 8.0% <.001 <.001
(1,98/4,325) (98/1,006) (43/225) (99/4,836) (75/1,847) (27/339)

Non-fatal MI 0.3% 0.4% 0.0% 0.3% 0.3% 0.3% 0.927 0.833
(12/4,325) (4/1,006) (0/225) (15/4,836) (5/1,847) (1/339)

Non-fatal TIA/stroke 0.1% 0.1% 0.4% 0.1% 0.2% 0.0% 0.149 0.823
(3/4,325) (1/1,006) (1/225) (6/4,836) (4/1,847) (0/339)

In-hospital MACE 4.9% 10.1% 19.1% 2.4% 4.5% 8.3% <.001 <.001
(death, MI) (210/4,325) (102/1,006) (43/225) (114/4,836) (80/1,847) (28/339)

In-hospital MACCE 4.9% 10.2% 19.6% 2.5% 45% 8.3% <.001 <.001
(death, MI, TIA/stroke) (213/4,325) (103/1,006) (44/225) (120/4,836) (84/1,847) (28/339)

Other in-hospital complications

Non-MACCE pulmonary 0.0% 0.0% 0.0% 0.0% 0.0% 0.0%
embolism (0/4,325) (0/1,006) (0/225) (0/4,836) (0/1,847) (0/339)
Non-MACCE Reanimation 0.7% 0.9% 0.4% 0.2% 0.4% 0.6% 0.939 0.136
(31/4,325) (9/1,006) (1/225) (11/4,836) (7/1,847) (2/339)
Non-MACCE puncture site 0.9% 2.1% 4.4% 1.3% 2.7% 3.8% <.001 <.001
complications (39/4,325) (21/1,006) (10/225) (64/4,836) (46/1,847) (13/339)
Other nonlethal 1.3% 2.1% 0.9% 0.9% 1.4% 1.5% 0.386 0.086
complications (57/4,325) (21/1,006) (2/225) (44/4,836) (25/1,847) (5/339)
Emergency bypass surgery 0.2% 0.7% 0.0% 0.1% 0.1% 0.3% 0.177 0.463
or -relocation (8/4,152) (6/922) (0/186) (5/4,792) (2/1,805) (1/319)
Acute renal failure 0.5% 1.0% 1.3% 0.2% 0.3% 0.3% 0.027 0.835
(22/4,342) (10/1,009) (3/226) (12/4,884) (5/1,878) (1/343)
requiring dialysis 59.1% 50.0% 33.3% 41.7% 40.0% 0.0% 0.377 0.554
(13/22) (5/10) (173) (5/12) (2/5) (0/1)
Hospital stay > 3 days 79.5% 75.7% 11.7% 64.7% 70.1% 74.3% <.001 <.001
(3,451/4,342) (764/1,009) (162/226) (3,161/4,884) (1,316/1,878) (255/343)

MI: myocardial infarction; MACE: major adverse cardiac event; MACCE: major adverse cardiac and cerebrovascular event; TIA: transitory ischaemic attack

complex in all other categories, i.e., intervention in >1 vessel, left
main intervention, ostial stenosis and intervention in the last
remaining vessel. Lesion complexity results in a significantly
higher proportion of stents with smaller diameter, which is a poten-
tial source of stent thrombosis and in-stent restenosis. This factor
may, at least partly, explain the lower success rates found in this
registry.

Secondary to the negligibly lower use of bivalirudin, we found
significantly lower rates in the loading dose for elderly patients
with either 300 or 600 mg of clopidogrel. Additionally, use of GP
IIb/Illa antagonists was significantly lower in elderly patients,
mainly due to the fear of bleeding complications.

Complication rates were three-fold in very elderly patients.
However, although primary success rates were worse, the number
of AE in the elderly remained in a range that is concordant with the
literature and, thus, the benefits gained from intervention outweigh
the complications®!#1621-22,

Despite technical advances in recent years, percutaneous revas-
cularisation in the elderly still has a relatively high mortality rate,
primarily due to increased multimorbidity as an inherent conse-

quence of advanced age, but secondarily as a consequence of
a greater prevalence of multivessel disease and depressed left ven-
tricular function®?%.

Conclusion

Our analysis shows a high interventional success rate in elderly
patients treated with PCI for ACS, which is comparable to a younger
patient cohort. It shows an increase in the use of effective therapies
for those patients who are forwarded to PCI after diagnostic angiog-
raphy and the complication rates, which are higher in an elderly and
very elderly population compared to a younger patient cohort. Albeit
that the present study provides valuable information about the current
treatment of and outcome for elderly patients with ACS, the impact
of age on clinical decision-making requires further evaluation and
more attention should be devoted to the elderly population with ACS
in clinical research and especially in randomised trials.

Limitations
The present analysis is an observational registry and not a ran-
domised trial. Since the treatment of elderly patients was effectively
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left to the discretion of the treating cardiologist, the registry only
reflects those patients who proceeded to an intervention. On the
one hand, this may result in a selection bias, but on the other hand
perhaps this strategy reflects the current clinical practice in
Germany.

The rates of in-hospital myocardial infarction reported in this
registry are very low. This might be caused by the fact that death
was reported as death and the underlying re-infarction was not
reported as MI. Although of interest, the registry does not provide
the answer to the question of in how many cases a staged procedure
was performed. A further limitation is that there was no multivariate
analysis performed regarding variables, which could have poten-
tially affected the outcome, such as the influence of a loading dose
of clopidogrel and the use of [Ib/I11a-inhibitors or a relation between
bleeding and in-hospital death in the elderly group.
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