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    PREFACE




    


    Tuck Yean Yong


    


    


    


  




  

    

      A rise in prevalence of chronic non-communicable diseases, including heart disease, hypertension, chronic obstructive pulmonary disease, chronic kidney disease, diabetes mellitus, stroke, cancers and osteoarthritis, have been observed among older people in many countries [1, 2]. A substantial and increased proportion of morbidity and mortality due to chronic disease occurs in older people. To compound this burden on the older individual and society in general, effective intervention is complicated by ageism, complex multiple comorbidity and lack of access to age-appropriate care. The purpose of this book is to address some of the medical care needs that exist for eleven common chronic conditions in older people. An additional chapter on end-of-life care will address the needs of older people with chronic diseases as they approach the terminal phase of life.




      The chapter on coronary artery disease (CAD) in the elderly will look at the epidemiology, differences in clinical presentations and approach to evaluation and management that is appropriate for this age group. In particular issues on invasive assessment of the coronary artery and revascularisation procedures in older people with CAD will be addressed.




      Heart failure is common in the older population and is associated with a poor prognosis. Managing older people with heart failure is a challenge because presenting features can be different from younger patients and the risk of adverse effects from polypharmacy. The chapter on heart failure aims to address these issues.




      Hypertension is a common chronic condition in older people and an important risk factor for many vascular diseases. Therefore, the chapter on hypertension in older people will examine the evidence for controlling hypertension, target blood pressure and which antihypertensive agents to use in this age group.




      Diabetes mellitus, especially type 2 diabetes, is a condition that affects many older people, about 20% of those aged ≥65 years. Like younger people, diabetes in the older age group is associated with significant morbidity, reduction in quality of life and mortality. In the older population, diabetes is associated with an increased risk of geriatric syndromes such as cognitive impairment, urinary incontinence and falls, which require careful assessment and management. The chapter on diabetes mellitus will look at some of the chronic problems faced by older people living with this condition.




      Alzheimer’s disease has emerged as a major public health concern globally which has a significant impact on the patient, family, caregivers and health care system. Although it has been recognised for more than a century, its pathogenesis is still not understood and benefits from pharmacological treatment has been limited so far. The chapter on Alzheimer’s disease will provide updates on neuroimaging, nonpharmacological and pharmacological treatment.




      Ischaemic stroke is associated with one of the highest causes of disability in older people. Evidence suggest that older people with ischaemic stroke often receive less effective therapy and experience poorer outcomes compared with younger patients. The chapter on ischaemic stroke in this book will review the available evidence on secondary prevention and treatment of this condition in older people and reducing the disability burden among survivors after the acute event.




      Many older people have chronic obstructive pulmonary disease (COPD) as a result of smoking and age-related pulmonary changes. COPD is associated with increased morbidity and mortality for the older population. The chapter on COPD will look at the diagnostic and therapeutic aspects of this condition that are relevant to the older age group.




      Cancers are increasingly diagnosed among people aged ≥65 years and this age group makes up more than 50% of new diagnosis of malignancy. Cancer care in older people is complex and challenging which is further compounded by limited evidence on the risk-benefit of treatments. The chapter on cancers in the elderly will review the differences in approach to management and identify gaps in evidence related to care of this group of older patients.




      Osteoarthritis, especially in the hip or knee, is a common diagnosis in older people that causes significant pain leading to disability and decreased quality of life. Management of osteoarthritis in these joints among the elderly is challenging because they often have multiple chronic conditions that can compound pain and increased susceptibility to adverse effects of analgesics. The chapter on osteoarthritis will review evidence-based nonpharmacological, pharmacological and surgical approaches to management of this condition in the hips and knees of older people.




      Osteoporosis and fragility fractures are highly prevalent in older people, with the latter associated with significant disability, mortality and health care cost. Osteoporosis is still underdiagnosed and undertreated among older people. The chapter on osteoporosis will examine the efficacy of both nonpharmacological and pharmacological strategies in the management of this condition and prevention of associated fragility fractures among the older population.




      The prevalence of chronic kidney disease (CKD) in the older population is steadily increasing worldwide. Management of CKD in older people is complex because there are many competing factors that have to be taken into consideration. One of the chapters will attempt to untangle some of these complexities and provide an updated review on a holistic approach in management of older people with CKD.




      As most of the chronic diseases described in this book have no cure, it is inevitable that these diseases will affect older people at the end of life. Evidence indicates that technology-driven interventions at the end of life do not necessarily improve satisfaction with care or quality of life. As a result, the final chapter of this book will address the need for advanced care planning and provision of good quality end-of-life care that is in concordance with the older patients’ and their family’s or caregivers’ goals.




      In this book, the authors have sought to provide educational and updated reviews on common chronic diseases encountered in geriatric medicine. Although the chapters in this book are not an exhaustive list of all chronic diseases, they review conditions that are frequently managed as part of day-to-day clinical practice. Managing older people with chronic diseases require a holistic approach with comprehensive assessment, leading to well integrated continuing care and focusing foremost on patients’ goals in an effort to streamline care.
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      Abstract




      Coronary artery disease (CAD) is one of the leading causes of death in both men and women aged > 65 years. However, older patients have been underrepresented in clinical trials resulting in limited data about the effectiveness of different treatment strategies in this population. Furthermore, the atypical clinical presentations of CAD in elderly patients, often make diagnosis challenging and can lead to suboptimal implementation of treatment and secondary preventive measures by health care professionals. This chapter reviews clinical presentations and diagnosis consideration of CAD in the elderly. This review will also address clinical challenges that often arise when considering medication therapy and percutaneous coronary intervention (PCI) in the elderly, as well as cardiac rehabilitation in this population. To optimize the benefits of therapy in the elderly, providers should consider complex interplay of variables such as comorbidities, functional and socioeconomic status, side effects associated with multiple drug administration, and individual biological variability.
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      OVERVIEW OF CORONARY ARTERY DISEASE IN THE ELDERLY




      The clinical manifestations of coronary artery disease (CAD) in older patients represent the effects of the disease superimposed on the physiological




      effects of age. Mortality and morbidity from CAD is strongly associated with increasing age. The age–sex standardized mortality rate for age <75 years is 56 per 100,000 population, compared with 1437 per 100,000 population among those aged ≥75 years [1]. Amongst people aged ≥75 years, more than one third of men and approximately one quarter of women have been observed to have CAD [1]. As a consequence of population aging, it is estimated that the total elderly population will rise by 42% over the next decade [2-7]. As a result, older people will account for an increasing proportion of patients using healthcare services for treatment of symptomatic CAD. Autopsy studies show that more than one half of people older than 60 years of age have significant CAD, with high prevalence of left main or triple-vessel disease [3]. Coronary angiography studies also showed old patients have more extensive and complicated coronary artery disease, more frequent multivessel disease, more calcification of coronary artery, and are more likely to have had previous myocardial infarction (MI) [8, 9].


    




    

      CLINICAL PRESENTATION OF CORONARY ARTERY DISEASE IN THE ELDERLY




      Although CAD is prevalent in elderly persons, the disease is often not diagnosed or misdiagnosed in this age group. Failure to correctly diagnose the disease in the elderly may be due to differences in the clinical manifestation in this age group compared with younger patients. Such differences may reflect a difference in the disease process between older and younger patients or it may be related to the superimposition of normal aging changes. In addition, the presence of concomitant diseases may mask the usual clinical manifestations. An increased proportion of older patients compared to younger ones have atypical manifestations of myocardial ischemia, including dyspnoea and worsening heart failure [10]. Additionally, the frequent coexistence of chronic lung disease, gastroesophageal reflux disease, and other disorders may make CAD diagnosis more challenging. On the other hand, reductions in physical activity and aerobic exercise capacity may mask the symptoms in elderly CAD patients. The frequent coexistence of chronic lung disease, peripheral vascular disease, arthritis, and neurological disorders may make ambulation difficult. Therefore, a lack of exertional angina in an elderly patient with suspected CHD may merely reflect the patient’s lack of significant activity. Clinical manifestation of acute coronary syndrome (ACS) in the elderly may be more complicated [11]. Atypical presentations, absence of chest pain, dyspnoea, and symptoms related to comorbid diseases are common in elderly with ACS. Electrocardiographic changes are more often equivocal in the elderly, because of pre-existing bundle branch block or residual ST-elevation from previous infarct wall, and make electrocardiographic interpretation challenging. Cardiac troponin elevation can be seen in conditions other than ST-segment elevation myocardial infarction (STEMI), and many of these conditions such as heart failure, pulmonary embolism, sepsis, end-stage kidney disease, stroke, and so on are increasingly prevalent with age [12].


    




    

      DIAGNOSTIC CONSIDERATION OF CAD IN THE ELDERLY




      The evaluation of an older person with suspected CAD should begin with a detailed history and full physical examination, and ascertainment of the coronary risk factors and comorbid illnesses. After initial assessment of clinical stability, it is necessary to stratify patients to high- or low-risk group. Clinical outcomes in elderly patients with CAD are directly related to left ventricular function, the extent of vascular disease, and the presence of comorbidities [9, 10]. So assessment of heart function and coronary artery lesion severity by noninvasive or invasive imaging tests are also important. Additionally, stress testing is critical in stratifying older patients with myocardial ischemia, especially those who are asymptomatic.


    




    

      SPECIAL CONSIDERATIONS FOR MEDICAL THERAPY IN ELDERLY PATIENTS WITH CAD




      The principal goals in the care of patients with CAD, are to establish the diagnosis, relieve symptoms, and to prevent future cardiac events such as ACS, revascularization, or death. Pharmacological therapy plays an important role in achieving these goals. Beta (β)-blockers are preferred for initial treatment of symptoms. Calcium channel blockers and nitrates can be used to provide symptom relief when initial treatment with β-blockers is ineffective, contraindicated or causing side effects. Ranolazine, a piperazine derivative, produces its antianginal effects without decreasing heart rate or blood pressure. Ranolazine has been used effective in improving angina symptom in patients who did respond to nitrates, β-blockers, or calcium channel blockers [13]. Additionally, therapies known to reduce the incidence of adverse cardiovascular events such as death and myocardial infarction should be also be started when the patents are diagnosed CAD. These include aspirin, statin, smoking cessation, control of blood pressure and excess weight, and optimal management of diabetes. In the recent guidelines for the management of CAD, medications such as aspirin, β-blockers, calcium channel blockers, statins, nitrates, anticoagulants, and antiplatelet agents were found to be as effective and safe in the older population [14, 15]. Aspirin should be maintained at 81 mg per day for older patients after stent insertion. Due to the risk of excessive bleeding without clinical benefit, the U.S. Food and Drug Administration listed a Black Box warning that does not recommend administration of prasugrel in patients with ACS who are ≥75 years of age or weigh <60 kg except for those at very high risk [16].




      Considerations should be given to potential adverse effects of pharmacological treatment in the elderly patient with CAD. Marked vasodilation resulting from rapid absorption or higher peak effects of isosorbide dinitrates can cause postural hypotension. Therefore, agents with smoother concentration versus time profiles such as mononitrates or transdermal formulations are preferred. β-blockers have not been shown to increase the occurrence of depression in previous studies, but agents that are not lipophilic (e.g., atenolol, nadolol) may produce fewer central nervous system effects [17]. Additionally, calcium channel blockers, especially the dihydropyridines, have a tendency to cause pedal edema more frequently in the older patient. Shorter acting formulations can cause or worsen postural hypotension and should be avoided in older people prone to falls. Verapamil can exacerbate constipation, especially in older people who are sedentary.




      Given that multiple comorbidities are common in the elderly, the rate of polypharmacy with use of 5 or more drugs is high in this population. With the increased number of concurrent medications and potential for drug-drug interactions, risk of adverse effects is an important consideration for older patients with CAD. In one analysis of 750 nursing home residents with mean age of 85 years (range 65–108), Beloosesky et al. found 42.6% of residents were taking more than 5 drugs [18]. Many older adults with CAD have multiple medical conditions that require medical attention, exposing them to polypharmacy and a higher risk of being prescribed potentially inappropriate medications. These situations may cause adverse drug reactions, longer hospital stays, and death. In a cross-sectional survey of a community dwelling population aged 60 years and older, the prevalence of polypharmacy with use of four or more medications was close to 30% [19].




      Whenever possible, primary care physicians should use evidence-based non-pharmacological interventions that are appropriate. In addition, better understanding of aging-related physiology and pharmacology can help to minimize iatrogenic complications of commonly used drugs in this vulnerable population. Therefore, current treatment guidelines should be adopted cautiously in elderly patients, particularly those older than 75 years, with careful assessment of concurrent medications and consideration of initiating specific drugs such as statin at lower doses [20]. Advanced age, female sex, small body size, fatty liver disease, and multisystem disease may predispose to adverse events associated with statin use. In addition, lipophilic statins such as lovastatin, simvastatin, and atorvastatin, are metabolized via the cytochrome P450 system, predisposing to interactions with other drugs metabolized by this pathway [21].


    




    

      REVASCULARIZATION FOR OLDER PATIENTS WITH CAD




      Revascularization procedures among elderly patients are increasingly common. In current practice, more than 1 in 5 patients treated with percutaneous coronary intervention (PCI) are aged ≥75 years and the proportion of older individuals in this treatment group is growing [9]. Older patients have more cardiovascular risk factors and a greater burden of disease compared with younger patients needing revascularization and, therefore, are more likely to derive greater benefit from revascularization. However, they are also more likely to experience procedure-related complications, because of age-related physiological changes, frailty, and comorbidities [9]. PCI is associated with a slightly <1% risk of stroke or coma, and coronary artery bypass grafting (CABG) is associated with a 3-6% incidence of permanent stroke or coma in patients aged >75 years [22]. Early CABG mortality increased from <2% in patients younger than 60 years of age to 6-8% in octogenarians in recent series [23]. Registry data also show that mortality risk for PCI increases with age from approximately 1% for those less than 70 years of age, to approximately 2% for those aged 70-80 years, and 3.2% for those older than 80 years [24]. Post-PCI bleeding and acute kidney injury are more common in the elderly population and are associated with high readmission rate [9].




      Therefore, the decision on when to pursue revascularization in elderly patients, and if so, how to revascularize, is relatively complicated. To optimize the benefits of revascularization therapy in older people, patients and their care providers need to have an informed discussion about objectives of treatment and related risks of PCI or CABG and alternative therapies. Once a decision to undergo PCI or CABG is reached, clinicians need to address modifiable risks for complications such as bleeding, stroke, acute kidney injury. Clinicians also need to individualize care decisions, and pay careful attention to treatment selection (such as choice of adjuvant therapies and timing of revascularization) and drug dosage. For many elderly patients, the net benefits of revascularization with PCI or CABG regarding whether symptom control, quality of life (QoL), morbidity and mortality may surpass the associated risks [9].




      Approach to choosing between CABG and PCI in the elderly patients is another complex problem. Classically, CABG has been considered the most effective revascularization approach, and in the past, certain clinical findings have been regarded as “absolute” indications for a surgical intervention. Multivessel disease, left main disease and the presence of multiple, and severely calcified lesions are indications for CABG. A recent comprehensive analysis linked data from the ACC and the STS Adult Cardiac Surgery database with claims data from Centers for Medicare and Medicaid Services to analyze outcomes with CABG and PCI in U.S. patients 65 years of age or older with multivessel disease without acute myocardial infarction. The data confirmed trends of earlier randomized studies showing no difference in adjusted mortality between the CABG versus PCI groups at one year after the procedure and a lower mortality with CABG than with PCI at four years [24]. However, recently PCI has been demonstrated to be increasingly effective, even in cases which were previously absolute indications for surgery. Drug-eluting stents, intravascular imaging modalities, fractional-flow reserve measurements and rotational atherectomy devices are among the new technology that has increased PCI efficacy and application [25]. Whether these new techniques will safely extend the reach of PCI to obviate the need for surgery is the subject of intensive research.


    




    

      CARDIAC REHABILITATION FOR OLDER PEOPLE WITH CAD




      Components of secondary prevention programming (including exercise; smoking cessation; management of dyslipidemia, hypertension, diabetes, and weight; and interventions directed at depression, social isolation, return to work, and other psychosocial issues) can be provided by the clinician in the office setting or through cardiac rehabilitation programs. Cardiac rehabilitation programs are particularly well suited to the implementation of secondary prevention services. However, many older patients who would derive benefit from these interventions unfortunately do not participate because of a lack of referral or societal and other barriers [26].


    




    

      ADDITIONAL CONSIDERATIONS FOR REVASCULARIZATION IN THE ELDERLY: BLEEDING RISKS AND ACUTE KIDNEY INJURY




      Bleeding and transfusion rates are higher in older patients, especially with improper dosing of anticoagulation, antiplatelet and antithrombin agents, glycoprotein (GP) IIb/IIIa inhibitors, and dual antiplatelet therapy. Those at high risk for intracerebral hemorrhage include patients older than 75 years, women, African Americans, smaller patients (<65 kg in women and <80 kg for men), previous stroke, and systolic blood pressure greater than 160 mmHg [27]. Bleeding risk including intracerebral haemorrhage is increased by approximately two-fold with GP IIb/IIIa inhibitors, rising to 7.2% for eptifibatide in patients older than 80 years of age [28]. The CathPCI Registry study evaluated trends in use of bleeding avoidance strategies (direct thrombin inhibitors, vascular closure devices, and radial access) and risk-adjusted bleeding over time [29]. Of 10,469 patients aged >80 years undergoing primary PCI, 1,002 (9.6%) developed a bleeding complication. In multivariable analysis, use of bleeding avoidance strategies was associated with a lower risk of bleeding.




      Recent studies showed that transradial primary percutaneous intervention, particularly by preventing access site bleeding, was associated with a significantly lower mortality compared with the femoral approach [30]. The RIVAL (Radial versus femoral access for coronary angiography and intervention in patients with acute coronary syndromes) investigators reported a significantly lower rate of vascular complications in their randomized, parallel-group, multicenter study of patients undergoing PCI for STEMI, resulting in a reduction in overall mortality in the radial access group [31]. The transradial approach may also increase the success rate of primary PCI in the elderly by circumventing the procedural problems related to peripheral artery disease, and may overcome the difficulty in passing through tortuous femoral, iliac, abdominal, and thoracic aortae. However, older age is a risk for radial access failure that is related as well to operator experience [32]. Experience with the radial approach in the U.S currently lags that of Asia and Europe [33].




      In addition, antithrombotic treatment should also be tailored in patients over 80 years of age to prevent major bleeding complications. A direct thrombin inhibitor, bivalirudin, has gained a Class Ib recommendation as a supportive measure for primary PCI [34]. A prespecified age subgroup analysis of the ACUITY (Acute Catheterization and Urgent Intervention Triage Strategy) study has recently demonstrated that although there were no significant differences in efficacy, the benefit of bivalirudin in terms of absolute reduction in bleeding events is most pronounced in patients > 75 years of age [35].




      Relative benefit and harm of GP IIb/IIIa inhibitor use varies across age strata. Compared with younger patients, GP IIb/IIIa inhibitor was observed to have a lower efficacy and disproportionate rates of bleeding in older patients. These unfavorable outcomes may be improved by careful patient selection and GP IIb/IIIa inhibitor avoidance in patients who do not require PCI. Notably, estimation of creatinine clearance and weight are strictly recommended to avoid overdosing, particularly in the elderly. Dose adjustment is recommended for eptifibatide and tirofiban in patients with reduced renal function. Additionally, in elderly patients receiving GP IIb/IIIa inhibitors, the number of antithrombotic drugs used should be balanced against the individual risk of thrombotic and bleeding complications. Overall, the presently established strategies to prevent major bleeding in octogenarians include very careful usage of glycoprotein IIb/IIIa inhibitors, considering use of bivalirudin for primary PCI, considering low-dose aspirin (81 mg) for chronic antiplatelet therapy, and avoiding triple anticoagulant therapy (aspirin, clopidogrel, warfarin) when possible [36]. Potential strategies include adjusting doses of aspirin and clopidogrel based upon point-of-care platelet function assays and selecting the radial artery routinely for arterial access.




      Acute kidney injury is another important complication of revascularization in the older patients with STEMI. It is known to be associated with both urgent coronary angiography and advanced age. Fig. (1) shows predictors of contrast induced acute kidney injury [37]. The volume of contrast medium used during urgent coronary intervention tends to be relatively higher than in elective procedures. Accordingly, adequate hydration before and after exposure to contrast medium, along with avoidance of nephrotoxic drugs, remains the recommended prophylaxis against acute kidney injury [38]. Recent clinical evidence does not support the use of N-acetylcysteine for prophylaxis against acute kidney injury [39, 40].
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Fig. (1))


      Risk score to assess contrast-induced acute kidney injury (CI-AKI).

    




    

      CONCLUSION




      The changing demographics of heart disease has sharpened the focus on optimization of therapy in the older people with CAD. Age-associated pathophysiological changes make the elderly a high-risk group in terms of mortality and adverse events in the setting of CAD, especially when ACS occurs. However, given their high-risk status, the elderly with CAD are also a group that is very likely to experience improvements in clinical outcomes and functional status with the use of pharmacological and revascularization therapy. As such, the decision on when to pursue revascularization in older patients, and if so, how to revascularize, is an important but complex one. For the purpose of achieving maximal benefits of treatment in the elderly with CAD, therapy should be individualized with therapeutic choices considering medical and cognitive status, anticipated life expectancy, and patient or family preferences and with early invasive strategies directed to the high-risk group who is more likely to derive the greatest benefit. Narrowing of current gaps in our knowledge in conjunction with advances in revascularization techniques and pharmacological options will enable improvement in outcomes and the appropriate selection of older people who are suitable to be treated with revascularization therapy.
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      Key Points




      

        	Clinical manifestations of coronary artery disease (CAD) in older adults are different from younger patients.




        	Careful consideration with medical therapy to avoid polypharmacy and drug interactions in the elderly patient with CAD.




        	Outcomes of revascularization procedures such as percutaneous coronary intervention or coronary artery bypass grafting for older patients with CAD will depend on appropriate selection.
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