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Abstract:  Advances in treatment and early revascularization have led to improved outcomes 

for patients with acute coronary syndrome (ACS). However, elderly ACS patients are less 

likely to receive evidence-based treatment, including revascularization therapy, due to uncer-

tainty of the associated benefits and risks in this population. This article addresses key issues 

regarding medical and revascularization therapy in elderly ACS patients based on a review of 

the medical literature and in concordance with clinical practice guidelines from the American 

Heart Association (AHA) and the American College of Cardiology (ACC).
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Background
ACS is most commonly caused by coronary atherosclerotic plaque rupture and sub-

sequent intracoronary thrombus formation, which leads to myocardial ischemia. If 

coronary blood flow is interrupted long enough, myocyte necrosis (infarction) can 

occur.

The clinical presentation of ACS is variable, but typically includes chest pain. 

The classical description is retrosternal chest discomfort that radiates to the jaw and 

left arm, which can be associated with dyspnea, diaphoresis, nausea, or vomiting. 

Elderly ACS patients are less likely to present with typical symptoms as discussed in 

this article. Hemodynamic decompensation can occur due to ventricular arrhythmias 

or to severe myocardial dysfunction.

The electrocardiogram (ECG) and cardiac biomarkers (such as troponin) are useful 

for diagnosis and risk stratification and thus can guide treatment.1–3

The 2007 Joint Task Force of the European Society of Cardiology, American 

College of Cardiology Foundation, the American Heart Association, and the World 

Heart Federation (ESC/ACCF/AHA/WHF) redefined acute myocardial infarction (MI) 

as the death of cardiac myocytes that is caused by ischemia and not by other etiologies 

such as inflammation or trauma.4

ACS can be divided into two categories: ST-elevation myocardial infarction; 

unstable angina and non-ST-elevation myocardial infarction.

ST-elevation myocardial infarction
ST-elevation myocardial infarction (STEMI) is caused by complete occlusion of the 

culprit artery in 80% of cases.5,6 STEMI is diagnosed in the presence of ischemic 

chest pain (or equivalent) when the ECG shows new ST-segment elevation at the 
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J-point in 2 contiguous leads with the cut-off points of 0.2 

mV in men or 0.15 mV in women, in leads V2 and V3 

and/or 0.1 mV in other leads.4

STEMI also includes new or presumed-new left bundle 

branch block (LBBB), a finding more common in the elderly. 

True posterior MI should be suspected when the ECG shows 

ST segment depression in leads V1 through V4 and can be 

differentiated from anterior ischemia by obtaining an ECG 

with posterior leads (V7 and V8), which reveals ST segment 

elevation in the presence of a posterior MI.2,3

Cardiac biomarkers are elevated in STEMI but are not 

necessary for the initial diagnosis. Revascularization should 

be initiated immediately based on the clinical presentation 

and ECG findings and should not be delayed until cardiac 

biomarker results are available. Cardiac biomarker values are 

often normal during the first few hours of STEMI.

In addition to standard ancillary ACS therapy, the primary 

goal of treatment in STEMI, within 12 hours of symptom 

onset, is rapid revascularization with either thrombolysis in 

the absence of contraindications, or preferably, emergent 

percutaneous coronary intervention (PCI), when available.2,3 

The earlier the revascularization, the better the outcome (time 

is muscle).

Standard ancillary ACS therapy includes oxygen, 

antiplatelet agents (aspirin ± clopidogrel and/or glycoprotein 

IIb/IIIa inhibitors), nitrates, beta-blockers, anticoagulants 

(heparin, bivalirudin, or fondaparinux), and statins.1–3

Unstable angina and non-ST elevation 
myocardial infarction
Unstable (UA) and and non-ST elevation myocardial 

infarction (NSTEMI) are grouped together as they are caused 

by incomplete occlusion of the culprit artery in 60% to 90% 

of cases.7–10 Normal cardiac biomarkers are seen in UA which 

differentiates it from NSTEMI, which has elevated cardiac 

biomarkers. The primary presenting symptom is ischemic 

chest pain (or equivalent). The ECG may be normal but may 

show ischemic changes, which include: new horizontal or 

down-sloping ST depression 0.05 mV in 2 contiguous leads 

and/or T-wave inversion 0.1 mV in 2 contiguous leads with 

prominent R/S ratio 1.4

In addition to standard ACS therapy, primary PCI is 

preferred in most UA/NSTEMI patients, especially those 

in higher risk categories. Primary PCI is usually less urgent 

for UA/NSTEMI than in STEMI due to higher culprit 

artery patency rates and typically can be performed within 

48 hours of symptom onset.1 Thrombolysis is contraindi-

cated in UA/NSTEMI due to lack of benefit and increased 

risk of complications. This may be due to different culprit 

artery patency rates as well as different pathophysiological 

processes between STEMI and UA/NSTEMI, including 

differences in thrombus composition and mechanisms of 

ischemia.10–12 Treatment of UA/NSTEMI in elderly patients 

is discussed in detail below.

Acute coronary syndrome  
in the elderly
Despite the enormity of published information regarding 

the treatment of ACS, there is a paucity of data to guide the 

evaluation and management of ACS in the elderly, as only a 

minority of published clinical trials included elderly patients. 

Even when elderly patients are enrolled in clinical trials, they 

typically account only for a disproportionately small number 

of the study population and age-subset-specific results are 

often not reported.4,5 Indeed, patients above 75 years of age 

comprise only 9% of clinical trial populations and only 

about 50% of trials enroll patients above the age of 75.6 Data 

guiding coronary reperfusion in elderly ACS patients are 

limited and comprise mostly of subset analyses from major 

trials and retrospective studies.7 Thus, information is sparse 

to guide the care of this high risk ACS subset.

Approximately 33% of all ACS episodes occur in patients 

over 75 years and account for about 60% of overall mortality 

due to ACS.13–15 The incidence of ACS in the elderly is 

projected to increase due to advances in prior ACS treatment 

in an aging population.16,17

Chest pain is the most common presenting symptom of 

ACS in all age subgroups. However, elderly ACS patients 

often present with atypical symptoms; meaning that ischemic 

pain is either absent or is in an atypical location, such as the 

abdomen. Dyspnea is a common presenting symptom.18–20 

In addition, ACS in the elderly can often be precipitated by 

hemodynamic stressors such as infection or dehydration.21,22 

Therefore, a high index of suspicion is needed to diagnose 

ACS in the elderly. Atypical presentation of ACS in elderly 

patients may delay diagnosis and treatment, which may in 

turn contribute to worse outcomes.18

Elderly ACS patients are more likely to have comorbid 

conditions such as diabetes mellitus, renal insufficiency, 

cerebrovascular disease, and heart failure. Limited functional 

capacity and dementia are also more common and these 

factors must be taken into account in management decisions 

for these patients.21,22

Medication side effects are more common in elderly 

patients due to differences in drug absorption, metabolism, 

distribution, and excretion. Therefore, special attention must 
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be directed to avoid adverse drug interactions as well as 

ensuring appropriate medication dose adjustment according 

renal function.21,22

Although imperfect, the most commonly used method 

for calculating creatinine clearance is the Cockroft and Gault 

formula, which takes into account age, weight, gender, and 

serum creatinine.23

Creatinine clearance (mL/min) = {(140 – age [yr]) × lean 

body weight (kg)} / (72 × serum creatinine [mg/dL]).

For women, the formula requires multiplication by 0.85 

to account for smaller muscle mass compared to men.

Adverse events are more common in elderly ACS 

patients. The complication rates of PCI, thrombolysis, anti-

coagulation, and antiplatelet therapies exceed that observed 

in younger patients. However, elderly ACS patients are also 

more likely to benefit from appropriate therapies, owing to 

their higher risk status.21–22

Treatment for ACS can be divided into revascularization 

therapy and ancillary therapy.

Revascularization therapy
ST elevation myocardial infarction
Primary PCI versus thrombolytics
PCI is more effective than thrombolytics in vessel opening 

and in restoring normal (Thrombolysis in Myocardial 

Infarction [TIMI] grade 3) coronary blood flow. PCI is asso-

ciated with less recurrent ischemia and thrombotic coronary 

reocclusion than thrombolytic therapy. PCI is overall safer 

and associated with less intracerebral hemorrhage. Lastly, 

PCI appears to improve both short- and long-term survival 

in elderly STEMI patients. A major challenge is the limited 

availability of primary PCI.

Data from the GUSTO IIb trial showed that primary 

PCI was superior to thrombolysis in all age subgroups, 

with elderly patients deriving the most benefit.24 A meta-

analysis that included 10 trials comparing thrombolysis 

with PCI showed that 30-day mortality in patients 

over 70 years was halved in the PCI group compared 

to thrombolysis.25 Again, elderly patients derived the 

greatest benefit compared to their younger counterparts. 

In two retrospective analyses of Medicare STEMI in 

patients aged  65 years, primary PCI was superior to 

both thrombolysis and medical therapy in reducing both, 

30-day mortality and 1- year mortality.26,27 The risk of major 

bleeding, including intracerebral hemorrhage, is increased 

with thrombolytic use compared to PCI.

As mentioned previously, PCI with stenting is superior 

to PCI without stenting in all age subgroups, including the 

elderly.28,29 Data from the CADILLAC trial show that PCI 

with stenting improved the composite endpoint of death, 

reinfarction, disabling stroke, and ischemia-driven target 

vessel revascularization at 6 months28 and 12 months.29 The 

benefit of stenting was primarily from reduced ischemia-

driven revascularization of the target vessel during follow-up 

(7.0% vs 17.6%).

In a clinical trial from the Netherlands, primary PCI 

was compared to streptokinase in 87 patients with acute 

STEMI over the age of 75.30 This trial was terminated 

prematurely owing to overwhelming benefit, albeit in a 

small cohort. Primary PCI was superior to streptokinase 

in reducing the primary endpoint of death, reinfarction, or 

stroke at 30 days (9% vs 29%) and at 1 year (13% vs 44%) 

of follow-up. Mortality at 1 year was far less with PCI than 

with streptokinase (11% vs 29%).

Thrombolytics, though less preferable to PCI, improve 

outcomes in elderly STEMI patients compared to lack of 

revascularization.31,32 A pooled analysis of 28 896 patients 

from the GISSI-1 and ISIS-2 trials showed that thrombolytics 

were associated with a survival benefit in elderly STEMI 

patients.33 One retrospective study of 7864 Medicare patients 

between the ages of 65 to 86 years failed to show that 

thrombolytics improved survival in STEMI patients older 

than 75 years.34 The consensus, as described in the ACC/AHA 

guidelines, is that thrombolytics should be used for elderly 

STEMI patients in the absence of contraindications if PCI 

is not promptly available.2,3

The goal of treatment in STEMI is to accomplish 

reperfusion as soon as possible. The earlier the reperfusion 

occurs, the greater the degree of myocardial salvage and the 

better the prognosis (time is muscle).

The ACC/AHA guidelines recommend reperfusion 

within 12 hours of symptom onset with either thrombolytics, 

or preferably PCI when available. Thrombolytics can be 

administered up to 24 hours after symptom onset in the 

presence of persistent symptoms AND persistent ST-eleva-

tion in 2 contiguous ECG leads, new or presumed-new 

LBBB, or true posterior MI.

If the patient presents to a PCI-capable facility, PCI 

should be performed within 90 minutes of patient presentation 

(door-to-balloon time). If the patient presents to a non-PCI-

capable facility, thrombolytics should be administered 

within 30 minutes of presentation (door-to-needle time). 

In elderly patients, transfer from non-PCI-capable facility 

to PCI-capable facility should be performed if there are 

contraindications to thrombolysis, failed thrombolysis, or 

if PCI can be performed at the accepting facility within 
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90 minutes of presentation to the first facility.2–3 Contem-

porary data show that, when a patient transfer for primary 

PCI is required, the 90 minute door-to-balloon time is only 

achieved in 4% to 5% of cases.35 These guidelines should not 

be regarded as hard and fast rules. Clinical judgment and the 

assessment of the logistics of care, play a critical role.

Of the thrombolytics, more fibrin specific agents such 

as tenecteplase or alteplase (genetically modified tissue 

plasminogen activator[tPA]) are preferred due to reduced 

risk of bleeding.36 When compared to alteplase, tenecteplase 

was associated with a 1.9% reduction (1.1 vs 3.0%) in 

intracerebral hemorrhage in elderly women who weighed less 

than 67 kg.37 Ease of administration is an added advantage 

of tenecteplase.

Intracerebral hemorrhage is a devastating complication of 

thrombolytics and occurs in about 1.4% of patients older than 

65 years of age.38 When intracerebral hemorrhage occurs in 

this setting, it is usually lethal or disabling.39,40 Risk factors 

for intracerebral hemorrhage include: age  75 years, black 

race, and low body weight (65 kg in woman and 80 kg in 

men). Systolic blood pressure 160 mmHg, and international 

normalized ratio (INR) 4 are additional risk factors and are 

listed as contraindications to thrombolytic administration 

(Table 1).

Ventricular free wall rupture is another feared 

complication of thrombolytics. Approximately 17.1% 

elderly STEMI patients treated with thrombolytics have 

free wall rupture, compared to 7.9% of patients who do 

not receive reperfusion, and 4.9% of patients treated with 

PCI. Free wall rupture accounts for about 50% of deaths 

after thrombolytics.39 Eligible elderly STEMI patients 

often do not receive thrombolytics, in part, because of 

the fear of causing complications and in part, because of 

uncertainty about the benefit.39,40 However, only a minority 

of elderly STEMI patients are eligible candidates for 

thrombolytics as contraindication frequency increases with 

advanced age.21,22

Unstable angina and non-ST 
elevation myocardial infarction
early invasive strategy versus  
ischemia-guided strategy
For UA/NSTEMI, management depends on patient risk 

and can be divided into an early invasive strategy or an 

ischemia-guided strategy. Early invasive strategy refers to 

routine cardiac catheterization within 48 hours of presentation. 

Ischemia-guided strategy refers to cardiac catheterization only 

Table 1 Contraindications and cautions for thrombolysis in STEMI

Absolute contraindications

Any prior intracerebral hemorrhage

Known structural cerebral vascular lesion (eg, arteriovenous malformation)

Known malignant intracranial neoplasm (primary or metastatic)

Ischemic stroke within 3 months EXCEPT acute ischemic stroke within 3 hours

Suspected aortic dissection

Active bleeding or bleeding diathesis (excluding menses)

Significant closed-head or facial trauma within 3 months

Relative contraindications:

History of chronic, severe, poorly controlled hypertension

Severe uncontrolled hypertension on presentation (SBP greater than 180 mmHg or DBP greater than 110 mmHg)†

History of prior ischemic stroke greater than 3 months, dementia, or known intracranial pathology not covered in contraindications

Traumatic or prolonged (greater than 10 minutes) CPR or major surgery (less than 3 weeks)

Recent (within 2–4 weeks) internal bleeding

Noncompressible vascular punctures

For streptokinase/anistreplase: prior exposure (more than 5 days ) or prior allergic reaction to these agents

Pregnancy

Active peptic ulcer

Current use of anticoagulants: the higher the INR, the higher the risk of bleeding

Abbreviations: ICH, intracranial hemorrhage; SBP, systolic blood pressure; DBP, diastolic blood pressure; CPR, cardiopulmonary resuscitation; INR, international normalized 
ratio; MI, myocardial infarction.
Adapted with permission from Antman EM,  Anbe DT,  Armstrong PW, et al.  ACC/AHA guidelines for the management of patients with ST-elevation myocardial infarction: 
executive summary: a report of the ACC/AHA Task Force on Practice Guidelines (Committee to Revise the 1999 Guidelines for the Management of Patients With Acute 
Myocardial Infarction).  J Am Coll Cardiol. 2004;44:671–719.2 Copyright © 2004 Elsevier.
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in the presence of a positive stress test or recurrent ischemic 

symptoms. Early invasive strategy is used less frequently in 

elderly ACS patients.21,22 As with other therapies, this may 

be related to fear of causing complications and uncertainty 

regarding the benefits of invasive procedures in elderly ACS 

patients. Owing to their higher risk, elderly ACS patients 

derive greater benefit from an early invasive strategy than 

their younger counterparts; in UA/NSTEMI patients aged 

more than 65 years, an early invasive strategy compared to 

a conservative strategy significantly reduced the incidence of 

death or MI at 30 days (5.7% vs 9.8%) and six months (8.8% 

vs 13.6%). In UA/NSTEMI patients 75 years of age, the 

benefit from an early invasive strategy was even greater in 

reducing the incidence of death or MI at 6 months (10.8% 

vs 21.6%). However, the risk of major bleeding associated 

with an early invasive strategy increased with advancing age 

(16.6% vs 6.5%).41

The ACC/AHA guidelines recommend an early 

invasive strategy in ACS patients with high-risk indicators. 

On balance, early invasive strategy provides greater absolute 

and relative benefit to elderly patients compared with 

younger patients, despite their higher risk of associated 

major bleeding.10,21,22

It is important to determine patient preference to 

guide the choice of treatment strategy, realizing that this 

often depends on the strength of the treating physicians’ 

recommendations.

Estimation of level of risk
Several risk assessment tools have been used to predict 

outcomes in ACS. The most commonly used tools are the 

TIMI risk score for UA/NSTEMI42 and the Global Registry 

of Acute Coronary Events (GRACE) predictive score for 

ACS:43 Worthy of emphasis is the contribution of advanced 

age to increased risk status in all scores.

The TIMI risk score for UA/NSTEMI, predicts the 

risk of death or cardiovascular events within 14 days42 and 

is determined by the sum of the presence of 7 variables 

on admission. These variables are: age  65 years, 3 

coronary risk factors, known coronary stenosis of 50%, 

ST segment depression on ECG, 2 anginal events within 

24 hours, aspirin use, and abnormal levels of cardiac 

biomarkers. The more the sum of these variables, the greater 

the risk of death or ischemic events within 14 days after 

UA/NSTEMI.42

The GRACE predictive score is also commonly used 

to predict the risk of death within 6 months after ACS.43 

The GRACE score uses a point system encompassing the 

variables of age, heart failure, previous MI, heart rate, systolic 

blood pressure, ST segment depression on ECG, serum 

creatinine, abnormal cardiac biomarkers, and the availability 

of in-hospital PCI. Higher scores predict higher risks of death 

within 6 months of ACS.43

These risk assessment tools are useful in the management 

of UA/NSTEMI as higher risk patients would be more 

likely to benefit from CCU admission, glycoprotein IIb/IIIa 

inhibitors, and an early invasive strategy.1

Ancillary ACS treatment
Aspirin
In the absence of contraindications, all ACS patients should 

receive 162 to 325 mg of chewable aspirin immediately, if 

ACS is suspected.1–3,44 Nonenteric-coated aspirin is preferable 

due to quicker antiplatelet inhibition.45 With the exception of 

patients treated with primary PCI, the recommended daily 

aspirin dose after the first 24 hours is 75 to 162 mg/day 

thereafter.

For ACS patients treated with PCI, aspirin should be 

prescribed as follows:44

Bare-metal stent: aspirin 162 to 325 mg daily for at least 

1 month and then 75 to 162 mg thereafter.

Sirolimus-eluting stent: aspirin 162 to 325 mg daily for at 

least 3 months and then 75 to 162 mg indefinitely thereafter. 

Paclitaxel-eluting stent: aspirin 162 to 325 mg daily for at 

least 6 months and then 75 to 162 mg thereafter.

In clinical practice, zotarolimus- or everolimus-eluting 

stents are treated like sirolimus-eluting stents, but this has 

not yet been addressed in the guidelines.

Clopidogrel
In elderly STEMI patients who receive thrombolytics, a 

loading dose of clopidogrel is not recommended due to 

increased risk of intracerebral hemorrhage A loading dose of 

clopidogrel is recommended in elderly STEMI patients only if 

primary PCI is performed. The recommended dose is 600 mg 

orally, before or at the time of PCI, which produces rapid 

antiplatelet activity. For UA/NSTEMI, an oral loading dose 

of 300 mg is recommended at the time of presentation.1–3

If PCI is not performed, a daily dose of clopidogrel 

75 mg should be continued, in addition to indefinite aspirin, 

for at least 14 days in STEMI,2,3 and for 9 to 12 months in 

UA/NSTEMI.1

If PCI with bare-metal stent is performed, a daily dose of 

clopidogrel 75 mg should be continued for at least 1 month 

and preferably up to 12 months. For PCI with a drug-eluting 

stent, clopidogrel 75 mg should be continued daily for at least 
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12 months. Prolonged dual antiplatelet therapy is required 

for drug-eluting stents due to delayed stent endothelialization 

associated with the antiproliferative effects of the eluted 

drugs (sirolimus, paclitaxel, zotarolimus, or everolimus). 

Dual antiplatelet therapy is continued until the stent has time 

for complete endothelialization, to prevent stent thrombosis. 

Aspirin should be continued indefinitely, and without inter-

ruption, due to the persistent risk of stent thrombosis.1–3,44

For both, bare-metal and drug-eluting stents, the risk of 

stent thrombosis within the first year is very low as long as 

dual antiplatelet therapy is continued.46–48 However, the risk 

of stent thrombosis after the first year appears to be higher 

in drug-eluting stents compared to bare-metal stents.49 This 

has been an area of controversy and received much publicity 

in the press. On balance, it is important to consider that the 

risk of stent thrombosis associated with drug-eluting stents 

after the first year is between 0.6% to 0.9% (cumulative 

risk), which is increased by 0.3% to 0.6% when compared 

to bare-metal stents.50,51 This should be balanced against the 

higher risk of early restenosis in patients who receive bare-

metal stents. More important, no difference in mortality has 

been demonstrated between bare-metal and drug-eluting 

stents48,50,52

Glycoprotein IIb/IIIa inhibitors
The ACC/AHA guidelines recommend the use of glycopro-

tein IIb/IIIa inhibitors in high-risk NSTEMI patients, if PCI 

is planned, without modification based on age.1 Appropriate 

dose adjustment based on renal function is emphasized. In 

STEMI, the use of glycoprotein IIb/IIIa inhibitors is reason-

able prior to PCI. However, glycoprotein IIb/IIIa inhibitors 

play a secondary role in STEMI where early revascularization 

is the primary objective.

Antithrombin therapy
In the absence of contraindications, the ACC/AHA guide-

lines recommend the use of either unfractionated heparin 

or low molecular weight heparin in patients with ACS 

without modification based on age.1–3 Appropriate dose 

adjustment to weight and renal function is emphasized 

to reduce bleeding complications. Newer agents such as 

fondaparinux and bivalarudin may provide theoretical 

advantages, but data regarding their use in elderly ACS 

patients are limited.

Morphine
Morphine is a potent analgesic, anxiolytic, and venodilator, 

which may help reduce heart rate and myocardial oxygen 

demand in the setting of ACS. Despite the absence of 

clinical trial evidence, morphine use has long been a 

Class I recommendation in the treatment of ACS. However, 

recent registry data indicate a possible increase in adverse 

outcomes associated with morphine use. For UA/NSTEMI, 

morphine use was downgraded to a Class IIa recommenda-

tion, but remains a class I recommendation for STEMI.1–3,53 

Clinical trials are needed to establish the role of morphine 

in ACS patients in general and in elderly ACS patients in 

particular.

Beta-blockers
Oral beta-blockers reduce infarct progression and improve 

both long-term and short-term outcomes. Except in hemo-

dynamically unstable patients, the magnitude of benefit 

from early beta-blocker use appears to be greater in the 

elderly, compared to younger ACS patients. Intravenous 

beta-blocker use is discouraged (Class III in 2007 ACC/AHA 

guideline),1 although their early use was advocated in pre-

vious ACC/AHA guideline statements (Class IIa in 2004). 

This is due to the higher risk of hemodynamic compromise 

and bradycardia associated with intravenous beta-blocker 

use, which may be more profound in elderly patients. The 

initial use of a short-acting oral beta blocker is currently 

preferred.1–3,21,22,53

Angiotensin converting enzyme (ACE) 
inhibitors and angiotensin receptor 
blockers (ARBs)
Long-term treatment with ACE inhibitors after myocardial 

infarction is associated with improved outcomes, especially 

in patients with left ventricular systolic ejection fraction less 

than 40%. Elderly ACS patients appear to derive greater 

benefit from ACE inhibitors than their younger counterparts. 

ARBs should be used as an alternative in ACE inhibitor 

intolerant patients. ACE inhibitors and ARBs are not part of 

the initial management of ACS patients and should not be 

started until the patient is stabilized and is ready for hospital 

discharge. Renal function and electrolytes should be moni-

tored closely, especially in elderly patients.1–3,54–58

Aldosterone blockade
Aldosterone blockade with eplerenone in addition to stan-

dard therapy after myocardial infarction improves outcomes 

in a broad range of ACS patients with left ventricular 

dysfunction.59 However, a high incidence of renal failure 

and hyperkalemia has been observed in patients above the 

age of 65 years. The use of spironolactone has not been 
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studied in the setting of ACS in the elderly. Therefore, 

caution should be used when prescribing spironolactone or 

eplerenone in elderly ACS patients. The patient’s electrolytes 

and renal function should be monitored closely in follow-up. 

Aldosterone blockade is not part of the initial management 

and should not be started until the patient is stabilized and 

in preparation for hospital discharge.

Nitrates
Nitrates are recommended by the ACC/AHA guidelines 

as part of the initial management of both STEMI and UA/

NSTEMI. Nitrates can provide symptomatic relief in ACS 

but are not associated with a survival benefit in younger ACS 

patients. However, nitrate use in the elderly ACS patients is 

associated with a reduction in mortality, heart failure, and left 

ventricular dysfunction at 6 months follow-up.1–3,54,55

Lipid-lowering therapy
The ACC/AHA guidelines recommend lipid-lowering 

therapy to achieve a target low-density lipoprotein level 

100 mg/dL with consideration to lowering to 70 mg/dL. 

This is without modification based on age.1–3 Preference is 

given to HMG-CoA reductase inhibitors (statins) as their 

early use in ACS associated with greater short and long-term 

benefit, which appears to be greater in the elderly ACS 

patients compared to their younger counterparts. Statins 

may improve outcomes by other mechanisms in addition to 

lipid-lowering, including anti-inflammatory effects.1–3,60–63

Cardiac rehabilitation and secondary 
prevention
The ACC/AHA guidelines recommend that all ACS patients 

enroll in cardiac rehabilitation/secondary prevention 

programs, when available.1–3 Cardiac rehabilitation allows 

for monitored, supervised, and graduated exercise under 

medical supervision and has been shown to reduce the risk 

of sudden death and recurrent MI. Cardiac rehabilitation also 

provides psychological benefits to the ACS patient.64,65 Long-

term survival may also be improved in cardiac rehabilitation 

participants.66

Secondary prevention refers to preventing recurrence 

of ACS, which can be reduced by treating all modifiable 

risk factors, including smoking cessation, weight reduction, 

treatment of diabetes mellitus, and precise blood pressure and 

lipid control. Fish oil supplementation (omega-3 fatty acids) 

is also recommended as this has been shown to reduce the 

risk of sudden death in patients with a history of myocardial 

infarction.67,68

Coronary artery bypass graft surgery
Advanced age is associated with higher morbidity and 

mortality in patients undergoing coronary artery bypass graft 

CABG.69 Earlier studies reported prohibitive CABG-related 

mortality rates in patients over the age of 70 years.70 This led 

some to believe that advanced age was a contraindication 

to CABG. More recent reports show improved outcomes 

after CABG in the elderly despite the increased severity of 

coronary artery disease and increased frequency of comorbid 

medical conditions in this population.71 Therefore, patients 

over the age of 70 years should not be denied CABG solely 

on the basis of age, as satisfactory recovery is possible in 

the majority of elderly patients undergoing CABG.69 Indeed, 

select elderly patients have been shown to benefit from 

emergent CABG even in the setting of cardiogenic shock.72

Caution is advised before reaching the decision to rec-

ommend CABG in the elderly, with particular attention 

warranted to baseline functional capacity, comorbid medi-

cal conditions, and patient preference. CABG is reasonable 

if the long-term benefits outweigh the procedural risk of 

CABG.69

In elderly patients with indications for CABG, some 

evidence suggests that off-pump surgery, when available, 

may be preferable to on-pump surgery; in patients over the 

age of 70 years, off-pump bypass grafting is associated with a 

lower incidence of stroke, atrial fibrillation, as well as shorter 

mechanical ventilation times when compared to on-pump 

bypass grafting. No mortality benefit has been demonstrated 

for off-pump bypass grafting versus traditional CABG.73–75

Challenges and ethical concerns
Caring for the critically ill elderly patient can pose a unique 

set of practical challenges and ethical dilemmas. Cognitive 

impairment, communication difficulties, frailty, comorbid 

medical illnesses, and the patient’s family dynamics are but 

a few factors that must be taken into account when caring 

for the elderly ACS patient.

As with all physician-patient interactions, one must 

always apply the four main ethical principles of autonomy, 

beneficence, nonmaleficence, and justice, when caring for 

the elderly ACS patient.

1)	 Autonomy is to respect the patient’s right to self deter-

mination. Understanding the patient’s wishes can be 

challenging in the presence of cognitive impairment.

2)	 Beneficence is doing good for the patient and acting in 

their best interest, which may not always be clear due to 

the potential trade-off between quality and quantity of 

life.
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3)	 Nonmaleficence is the principle of avoiding harm to the 

patient and is embodied by the phrase “do no harm”. 

This principle is not absolute and must be balanced 

against the principle of beneficence.

4)	 Justice is the principle of equitable allocation of medical 

resources and providing similar care for all. Potentially 

beneficial treatments are often withheld from elderly 

patients solely on the basis of advanced age. The principle 

of justice must be balanced against the need to control 

healthcare costs and the limited availability of resources.

These principles should not be regarded as inflexible rules 

but as a framework to aid in the decision-making process in 

complex medical and ethical situations. The physician must 

have a clear understanding of ACS management, specifically 

regarding the associated benefits and risks of ACS treatments. 

Treatment decisions should be made after discussion with 

the patient (or surrogate) regarding the plan of care and one 

must be cognizant of the influence of the physician’s personal 

bias on the patient’s decisions.
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