
Patient-Centered Care of Older Adults with Cardiovascular 
Disease and Multiple Chronic Conditions

Dae Hyun Kim, MD, MPH, ScD1,2 and Michael W. Rich, MD3

1Division of Pharmacoepidemiology and Pharmacoeconomics, Department of Medicine, Brigham 
and Women’s Hospital, Boston, MA

2Division of Gerontology, Department of Medicine, Beth Israel Deaconess Medical Center, 
Boston, MA

3Division of Cardiology, Department of Medicine, Washington University School of Medicine, St 
Louis, MO

Abstract

Multimorbidity, defined as the presence of 2 or more chronic conditions, is common among older 

adults with cardiovascular disease. These individuals are at increased risk for poor health 

outcomes and account for a large proportion of healthcare utilization. Clinicians are challenged 

with the heterogeneity of this population, the complexity of the treatment regimen, limited high-

quality evidence, and fragmented healthcare systems. Each treatment recommended by a clinical 

practice guideline for a single cardiovascular disease may be rational, but the combination of all 

evidence-based recommendations can be impractical or even harmful to individuals with 

multimorbidity. These challenges can be overcome with a patient-centered approach that 

incorporates the individual’s preferences, relevant evidence, the overall and condition-specific 

prognosis, clinical feasibility of treatments, and interactions with other treatments and coexisting 

chronic conditions. The ultimate goal is to maximize benefits and minimize harms by optimizing 

adherence to the most essential treatments, while acknowledging trade-offs between treatments for 

different health conditions. It may be necessary to discontinue therapies that are not essential or 

potentially harmful to decrease the risk of drug-drug and drug-disease interactions from 

polypharmacy. A decision to initiate, withhold, or stop a treatment should be based on the time 

horizon to benefits vs. the individual’s prognosis. In this review, we illustrate how cardiologists 

and general practitioners can adopt a patient-centered approach to focus on the aspects of 

cardiovascular and non-cardiovascular health that have the greatest impact on functioning and 

quality of life in older adults with cardiovascular disease and multimorbidity.

Multimorbidity, the presence of ≥2 chronic conditions, affects more than two thirds of the 

older population.1–3 Older adults with multimorbidity are at increased risk for mortality, 

disability, institutionalization, and healthcare utilization.4–6 The annual risk of hospital 
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admission rises exponentially from 4% for those with 0 or 1 condition to 63% for those with 

≥6 conditions; the latter group accounts for over 50% of total hospital and post-acute care 

costs and 70% of readmissions.1 Furthermore, almost half of readmissions after heart failure 

or myocardial infarction are due to non-cardiovascular conditions.7 While cardiovascular 

diseases (CVD) are common components of multimorbidity, the presence of multimorbidity 

affects management of CVD. As such, optimal management of CVD cannot be 

accomplished without consideration of multimorbidity. In this review, we provide guidance 

to cardiologists and general practitioners about evaluation and management of older adults 

with CVD and multimorbidity.

COMMON PATTERNS OF CVD AND MULTIMORBIDITY

In several population-based studies, CVD or a metabolic condition in conjunction with 

osteoarthritis was the most common multimorbidity pattern.8 In the United States, the dyad 

of hypertension and hyperlipidemia was most frequently observed, followed by ischemic 

heart disease, arthritis, and diabetes.9 In addition, over 50% of patients with heart failure or 

atrial fibrillation had ≥5 chronic conditions;1 common conditions were arthritis (prevalence: 

41–46%), anemia (39–51%), cataract (22–23%), chronic lung disease (21–31%), and 

dementia (26%).9 A treatment for CVD may impact coexisting conditions, and vice versa 

(i.e., drug-disease interaction). Bidirectional drug-disease interactions occur when a drug 

used to treat CVD worsens another chronic condition and a drug for that condition worsens 

CVD; this is called therapeutic competition.10 The risk of adverse events may also increase 

with certain drug combinations (i.e., drug-drug interaction).

CHALLENGES IN MANGEMENT OF CVD AND MULTIMORBIDITY

Multimorbidity presents several challenges to clinicians. High-quality evidence from 

randomized controlled trials (RCTs) is lacking.9 Evidence-based management of CVD often 

requires therapeutic polypharmacy, yet CVD medications account for 25% of preventable 

drug-related adverse events.11 Clinical practice guidelines focus on disease-specific benefits 

of individual medications, but the incremental benefit of a medication on functioning and 

quality of life when added to an already-complex regimen is difficult to estimate.12 In the 

absence of strong evidence or clear direction from guidelines, clinicians struggle to identify 

patients who will benefit from novel drugs (e.g., new oral anticoagulants) and procedures 

(e.g., transcatheter aortic valve replacement).

PRINCIPLES OF MANAGING OLDER ADULTS WITH MULTIMORBIDITY

To promote a patient-centered approach in clinical management of older adults with 

multimorbidity, the American Geriatrics Society Expert Panel developed 5 guiding 

principles (Table 1) and an algorithm (Figure 1).13 The Expert Panel reports and 

recommendations are available at www.americangeriatrics.org and as a mobile application. 

Below we briefly introduce these principles.
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1. Patient preferences

Clinicians should recognize when the individual is facing a preference-sensitive decision 

(i.e., more than one treatment option). Preferences should be elicited after adequately 

informing the patient about expected benefits and harms of available treatment options. It is 

recommended that clinicians present numerical likelihood and absolute risk reduction rather 

than descriptive terms (e.g., “rarely” or “frequently”) and assess the patient’s understanding 

using a “teach back” method. As preferences may change over time, it is important to 

reassess them periodically, especially when there is a change in health status. Cognitively 

impaired patients should be asked about their preferences; for those who do not understand 

the benefits and harms of treatment, surrogate decision-makers should be involved. This 

principle does not imply that patients and surrogates can demand treatments when there is 

no reasonable expectation of benefit.

2. Interpreting the evidence

To determine whether findings from the medical literature are applicable to older adults with 

multimorbidity, clinicians should evaluate how closely the patient resembles the research 

population by reviewing selection criteria and population characteristics, study quality (e.g., 

RCT or registry), relevance of outcomes to older patients, and information on harms and 

treatment burden that may negatively affect adherence. One should examine absolute risk 

reduction, as relative risk reduction can be misleading when the baseline risk is low. It is 

important to consider the time horizon to benefit in relation to the individual’s prognosis, 

because some treatments have a long time horizon to benefit (e.g., tight glycemic control or 

primary prevention of CVD) and may pose a greater immediate risk of harm.

3. Prognosis

Clinicians should consider the overall prognosis (e.g., life expectancy, functional status, and 

quality of life) as well as condition-specific prognosis (e.g., risk of cardiovascular events, 

stroke, and gastrointestinal bleeding). Prognosis determination can help prioritize the most 

pressing health issues for the patient and inform clinical decision-making about prevention, 

treatment (e.g., device or procedure), or type of health services to use (e.g., intensive 

care).14,15 Validated tools are available to predict mortality in various settings based on 

demographic characteristics, diagnoses, and functional status (eprognosis.ucsf.edu).14,16 

Frailty assessment tools are also useful to predict mortality and institutionalization. 

Validated instruments include the cumulative deficit frailty index (count of health deficits, 

including diagnoses and severity, functional limitations, and abnormalities on physical 

examination),17 Clinical Frailty Scale (7 stages from very fit to severely frail; Figure 2),17 

and frailty phenotype (having ≥3 of weight loss, exhaustion, inactivity, slow gait, and low 

grip strength).18 A brief mobility assessment, such as the Timed Up-and-Go (TUG) test (cut-

point 12 sec: sensitivity 0.72, specificity 0.86) or gait speed (cut-point 0.8 m/sec: sensitivity 

0.99, specificity 0.64), provides a good screening test for frailty.19,20

4. Clinical feasibility

A complex regimen is associated with non-adherence,21 adverse drug events,22 economic 

burden,23 and caregiver stress.24 These risks can worsen with impairments in cognitive and 
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physical function. Thus, it is recommended to periodically evaluate the patient’s capability 

to manage medications. Several tools are available, but there is no simple instrument 

appropriate for primary care use.25 Nonetheless, clinicians should discuss patients’ treatment 

preferences, support system (e.g., family and caregivers), and medication management 

support. Simplifying the regimen and providing monitoring with feedback can improve 

adherence.26

5. Optimizing therapies and care plan

Clinicians should aim to minimize harms and maximize benefits by optimizing adherence to 

essential treatment. It may be necessary to discontinue treatments that are not essential or 

potentially harmful.27 As the risk of drug-drug interactions rises with polypharmacy, efforts 

to reduce the medication burden are critical.28 Expert consensus criteria, such as the Beers 

list29 (Supplemental Table 1) or STOPP/START criteria30 (Supplemental Table 2) can be 

useful in guiding medication choices.31,32 Decision to not initiate or stop a treatment should 

be made based on the likelihood of benefits vs. harms, considering the time horizon to 

benefit and the individual’s prognosis. A time-limited withdrawal trial may be necessary to 

determine whether a drug is needed.

APPLYING THE PRINCIPLES IN MANAGEMENT OF CVD AND 

MULTIMORBIDITY

Optimal care of older adults with multimorbidity is best achieved by a collaborative effort 

that involves patients, family members, and health care providers. Below, we illustrate how 

cardiologists can work with general practitioners to apply these guiding principles to 

evaluate and manage older adults with CVD and multimorbidity. Patients with more 

complex health and psychosocial issues may benefit from comprehensive evaluation by 

geriatricians, psychiatrists, social workers, and home care providers, as well as integrated 

care management programs.

Case 1: an 85-year-old man with heart failure, atrial fibrillation, and multimorbidity

Case presentation—You are the cardiologist treating an 85-year-old man with the 

following CVDs:

• Heart failure with preserved ejection fraction (HFpEF), including 3 

admissions within the last year

• Non-obstructive coronary artery disease, asymptomatic

• Persistent atrial fibrillation and history of transient ischemic attack on 

warfarin

• Peripheral arterial disease, treated with femoral-popliteal bypass surgery

• Hypertension

• Dyslipidemia

The patient reports fatigue and inability to walk more than a block for the past 2 weeks. He 

has been eating take-out meals frequently because he cannot afford an aide to assist with 
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grocery shopping, cooking, cleaning, and driving. He is a retired engineer and lives at home 

on a fixed income with his wife who also has multiple health problems. His children live in 

another city. He performs basic activities of daily living (ADLs) without help but needs 

assistance with instrumental ADLs that involve physical activity, such as shopping, cooking, 

housework, and transportation. He manages his medications by himself. He wishes to 

remain at home as long as possible and does not want to become a burden to his children. 

Physical examination reveals blood pressure 131/53 mmHg, pulse 93/min, oxygen saturation 

94% on ambient air, irregularly irregular rhythm, jugular venous pressure 14 cmH2O, 

crackles in both lung bases, modest pitting edema at both ankles, and 27 of 30 on the Mini-

Mental State Examination. He walks steadily without an assistive device. 

Electrocardiography shows atrial fibrillation with no ischemic changes. You diagnose a heart 

failure exacerbation.

Review current medical conditions and interventions, and assess adherence
—In addition to the CVDs listed above, the patient has the following non-cardiovascular 

conditions:

• Type 2 diabetes, hemoglobin A1c 10%

• Chronic kidney disease, serum creatinine 141 μmol/L (1.6 mg/dL), 

estimated glomerular filtration rate 35 ml/min/1.73m2, serum potassium 

4.5 mmol/L

• Gastroesophageal reflux disease

• Insomnia

Current therapy includes 11 medications and 4 non-pharmacological interventions.

• aspirin (81mg daily)

• atorvastatin (40mg daily)

• carvedilol (6.25mg twice daily)

• furosemide (40mg twice daily)

• lisinopril (20mg daily)

• insulin glargine (20 units daily) and lispro (three times daily based on 

meals)

• omeprazole (20mg daily)

• docusate (100mg twice daily)

• warfarin (2–3mg daily according to INR)

• trazodone (50mg daily at bedtime as needed for insomnia)

• check glucose level four times daily

• check INR every 2 weeks

• walk daily for 30 minutes
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• low-sodium diabetic diet

The patient complains of taking too many medications. He admits to difficulty checking 

glucose and injecting insulin frequently and adhering to a low-sodium diabetic diet. He 

wants to avoid furosemide in the evening due to frequent trips to the bathroom at night. 

Because of worsening dyspnea, he has not been walking for the past 2 weeks.

Develop a treatment plan after considering preferences, evidence, prognosis, 
feasibility, interactions, and benefits vs. harms of treatment

1) Preferences: The patient’s primary goal is to remain independently at home as long as 

possible. After each hospitalization, he stayed at a rehabilitation facility for 2–3 weeks to 

regain his strength; therefore, preventing hospitalization is consistent with his goal. He also 

wants to simplify his medication schedule by reducing the total number of pills and the 

frequency of glucose checks and insulin injections.

2) Evidence: You review the evidence on interventions to reduce admissions in HFpEF.

• Candesartan (absolute risk reduction 2.4%, relative risk reduction 16%)33 

and spironolactone (absolute risk reduction 2.2%, relative risk reduction 

17%)34 reduced hospitalizations over 3 years, with increased risks of 

hyperkalemia and worsening renal function.

• A small RCT showed that a 12-week home-based exercise program 

improved functional capacity and quality of life in women with HFpEF.35

• It is noted that a majority of RCT participants were <70 years of age.33–35

• A disease management program led by a heart failure nurse specialist and 

involving close telephone follow-up and home visits may reduce heart 

failure and all-cause admissions and mortality.36 Older patients with mild-

to-moderate frailty may benefit more from such a program than non-frail 

or severely frail patients.37

• The rate control strategy in atrial fibrillation was associated with fewer 

adverse events and admissions than the rhythm control strategy, without 

difference in mortality, cardiovascular events, or quality of life.38,39

3) Prognosis: It is important to consider overall prognosis and condition-specific prognosis. 

According to a validated prediction model,40 the patient’s estimated risk of 5-year mortality 

is 69%. According to the Clinical Frailty Scale, his 5-year risk for morality is around 55% 

(Figure 2).17 The CHA2DS2-VASc score41 is 8 and HAS-BLED score42 is 3, which 

correspond to annual risks of 11% for stroke and 4% for major bleeding.

4) Clinical feasibility: To reduce treatment burden and improve adherence, it is preferable 

to change medications to once-daily dosing, if possible. Once fluid overload has been 

treated, furosemide can be given once in the morning or after lunch to reduce nocturia43 and 

improve sleep quality. Carvedilol can be switched to the extended release formulation 

(although this would increase cost) or another long-acting agent (e.g., bisoprolol or 

metoprolol succinate) taken once daily. Digoxin is not as effective for rate control as beta-
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blockers. His adherence to the dietary regimen may improve with reducing take-out meals; a 

social worker can help arrange appropriate services for grocery shopping and cooking. 

Decreasing the frequency of glucose monitoring and insulin injections may improve his 

adherence to the diabetes regimen. Treatment of nocturnal hyperglycemia may reduce 

nocturia.

5) Interactions with medications and medical conditions: Increasing furosemide or 

adding spironolactone can potentially cause worsening renal function and electrolyte 

abnormalities. There is no evidence of benefit when aspirin is added to warfarin.44

6) Maximize benefits and minimize harms: As his cardiologist, you formulate an 

individualized management plan for his CVD based on the above factors.

• Heart failure: To treat fluid overload, you increase furosemide and request 

a visiting nurse to monitor fluid status and check basic metabolic panel in 

1 week. Candesartan or spironolactone may reduce heart failure 

admissions, but the risk of worsening renal function and hyperkalemia 

may outweigh the modest benefit, especially when added to lisinopril 

therapy. However, switching lisinopril to candesartan could be considered, 

since candesartan may reduce heart failure admissions in HFpEF,33 offers 

similar renoprotective effects,45,46 and is generally better tolerated than 

lisinopril.47 Furosemide and carvedilol are changed to once-daily dosing. 

In addition, he should be referred to a disease management program or a 

heart failure clinic.

• Atrial fibrillation: The rate control strategy is preferred to the rhythm 

control strategy to reduce admissions. Because his annual risk of stroke is 

greater than that of major bleeding (11% vs. 4%), therapeutic 

anticoagulation is appropriate. Switching warfarin to a new oral 

anticoagulant (with dose adjustment for kidney function) may eliminate 

the need for INR monitoring, reduce risk for drug-drug interactions, and 

limit dietary restrictions, if cost is not a limiting factor. Aspirin is 

discontinued due to lack of benefit coupled with increased risk of bleeding 

when combined with warfarin.

• Hypertension: With the increased dose of furosemide, the patient should 

be educated about and monitored for orthostatic hypotension.

• Dyslipidemia: Statins provide cardiovascular benefits in individuals with 

CVD, but the benefit of high-intensity therapy vs. moderate-intensity 

therapy is not well established in stable CVD, especially in older adults.48 

Thus, reducing atorvastatin to 20mg is reasonable. Stopping statin therapy 

near the end of life is safe and may improve quality of life.49 This should 

be discussed with the patient.

• Fatigue and worsening exercise tolerance: Although the evidence on 

exercise for HFpEF is weak, low-to-moderate intensity exercise can be 
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recommended to improve functional status and quality of life without a 

significant safety concern.

Importantly, the CVD management strategy should be part of the general practitioner’s 

overall management plan that also addresses the patient’s non-cardiovascular conditions.

• Type 2 diabetes: Reducing the frequency of glucose monitoring and 

insulin injection to twice daily can improve adherence. His hemoglobin 

A1c goal should be 8–9%, with emphasis on preventing an immediate risk 

of hypoglycemia.50

• Chronic kidney disease: To prevent progression of diabetic nephropathy, 

he should receive a treatment that inhibits the renin-angiotensin system 

(i.e., continue lisinopril or switch to candesartan, but not both agents due 

to increased adverse events46,51). The 1-year mortality of octogenarians 

initiating hemodialysis is 46%52; he is unlikely to benefit meaningfully 

from hemodialysis.

• Medication management: Certain medications can be discontinued to 

improve adherence and reduce the risk of polypharmacy. Docusate is no 

more effective than placebo.53 A time-limited withdrawal of omeprazole 

can be attempted to assess its ongoing need. With once-daily dosing of 

furosemide, his sleep may be less interrupted; discontinuation of trazodone 

can be considered.

• Psychosocial conditions: The possibilities of depression, caregiver stress 

(from caring for his sick wife), and executive dysfunction should be 

evaluated, as these might have contributed to his health decline and 

recurrent hospitalizations. The Mini-Mental State Examination score 27 of 

30 should not be considered normal; he should undergo further evaluation 

with a more sensitive test (e.g., the Montreal Cognitive Assessment) to 

detect executive dysfunction.54

Communicate and discuss decisions about clinical management with the 
patient—In discussing the management plan with the patient, it is important to ensure that 

the plan is consistent with his preferences and that he agrees with the recommendations. A 

written summary can facilitate clear communication of the rationale for and details of the 

management plan with his family and other members of his healthcare team.

Reassess at selected intervals for benefit, feasibility, adherence, prognosis, 
and alignment with preferences—Once the heart failure exacerbation has been 

stabilized and the management plan has been implemented, you and his general practitioner 

should coordinate follow-up care to monitor treatment outcomes, adherence, and prognosis. 

Since his overall prognosis is poor, advance care planning should be discussed in the near 

future.
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Case 2. an 82-year-old woman with hypertension and multimorbidity

Case presentation—You are seeing an 82-year-old woman referred to you for 

management of hypertension. She is accompanied by her daughter who provides the 

following information on her CVDs:

• Hypertension, home blood pressure ranging from 130–180/50–100 mmHg

• Moderate aortic stenosis based on echocardiography performed 1 year ago

• Hypercholesterolemia

The patient complains of lack of energy. Her daughter is worried about her widely 

fluctuating blood pressure. Although the patient has mild memory loss and macular 

degeneration, she lives alone in her apartment. Her daughter, who lives nearby, visits her 

daily to ensure her safety; she also helps with grocery shopping, financial management, 

medication management, and transportation. She performs basic ADLs independently and 

goes out for a 30-minute walk daily without getting lost. Despite having regular meals, she 

gradually lost 10 lbs over the past year. Her goal is to live at home and avoid nursing home 

admission. Physical examination reveals blood pressure 170/90 mmHg in sitting position, 

155/80 mmHg in standing position, pulse 63/min, oxygen saturation 95% on ambient air, 

regular rhythm, grade 2/6 systolic ejection murmur at right upper sternal border, clear lungs, 

no edema in legs, and 23 of 30 on the Mini-Mental State Examination. She completed the 

TUG test in 19 sec (cut-point 12 sec) with evidence of difficulty standing from the chair and 

slow pace. Electrocardiography shows sinus rhythm with left ventricular hypertrophy.

Review current medical conditions and interventions, and assess adherence
—In addition to the CVDs listed above, the patient has the following non-cardiovascular 

conditions:

• Mild cognitive impairment

• Osteoarthritis of the knee

• History of fall, once within the past year

• Osteopenia

• Vision loss due to macular degeneration

• Seasonal allergy

Current treatments include 9 medications and 1 non-pharmacological intervention.

• aspirin (81mg daily)

• calcium carbonate (600mg twice daily)

• cetirizine (10mg daily)

• simvastatin (40mg daily)

• hydrochlorothiazide (12.5mg daily)

• ibuprofen (400mg twice daily)
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• losartan (100mg daily)

• vitamin D (1000 international units daily)

• eye vitamins (vitamin C, E, zinc, copper, omega-3 fatty acid, lutein, 

zeaxanthin)

• Walk daily for 30 minutes

With help from her daughter, she has been compliant with the treatment regimen.

Develop a treatment plan after considering preferences, evidence, prognosis, 
feasibility, interactions, and benefits vs. harms of treatment

1) Preferences: The patient wishes to live in her apartment and avoid nursing home 

admission. Her daughter is in agreement and wants to slow down the rate of cognitive 

decline. Given her memory loss and vision impairment, keeping her treatment regimen 

simple is important. Additionally, the daughter is concerned about the risk of major 

cardiovascular events and stroke from hypertension, as well as the risk of falls.

2) Evidence: You review the evidence on blood pressure lowering in preventing major 

cardiovascular events, stroke, and cognitive decline in older adults.

• Cardiovascular benefit: High-quality evidence suggests that lowering 

blood pressure to <150/90 mmHg prevents cardiovascular morbidity and 

mortality.55–58 In the Hypertension in the Very Elderly Trial (HYVET), 

which enrolled patients ≥80 years of age (mean age 84 years, 60% 

female), the actively treated group had a lower rate of stroke than the 

placebo group (absolute risk reduction, 5.3%; relative risk reduction, 30%) 

over 2 years, with no increase in adverse events.58 In the Systolic Blood 

Pressure Intervention Trial (SPRINT), lowering systolic blood pressure to 

120 mmHg reduced cardiovascular morbidity and mortality vs. lowering to 

140 mmHg (absolute risk reduction, 3.2%; relative risk reduction, 33%) 

over 3 years in adults aged ≥75 years, with significant increases in several 

adverse events: hypotension (absolute risk increase, 0.9%), syncope 

(absolute risk increase, 0.7%), acute kidney injury (absolute risk increase, 

1.6%), and electrolyte abnormality (absolute risk increase, 1.3%).59 

However, individuals taking numerous medications were excluded from 

SPRINT, which limits applicability of the results to multimorbid older 

adults.

• Cognitive function: A meta-analysis of RCTs suggests a modest protection 

against dementia with treatment of stage 2 hypertension.60 In the HYVET, 

the rate of dementia was modestly lower in the treated group than the 

placebo group (absolute risk reduction, 0.5%, and relative risk reduction, 

14%) over 2 years.60

3) Prognosis: The estimated 5-year mortality risk is 43% based on one validated model,40 

while the risk estimate from the Clinical Frailty Scale is 55% (Figure 2). Thus, life 
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expectancy for people with similar health status is approximately 5 years. Although the 

American College of Cardiology/American Heart Association pooled cohort equation does 

not calculate the risk of CVD events in adults aged ≥80 years,61 her 10-year CVD risk 

approaches 50% (the risk calculated for a 79-year-old, non-smoking, non-diabetic, white 

woman with total cholesterol 3.88 mmol/L [150 mg/dL], high-density lipoprotein 

cholesterol 1.55 mmol/L [60 mg/dL], and systolic blood pressure 170 mmHg on treatment). 

The rate of progression from mild cognitive impairment to dementia ranges from 11–33% 

over 2 years.62 Given her fall history and slow TUG performance, she is at moderate risk for 

falling according to the Centers for Disease Control and Prevention algorithm (http://

www.cdc.gov/STEADI/). Since she is already showing symptoms and signs of frailty (i.e., 

weight loss, lack of energy, and poor mobility), her ability to tolerate a stressful event (e.g., 

treatment-related adverse events or hospitalizations) is likely to be limited. As a result, her 

risk of worsening disability, institutionalization, hospitalization, and mortality is high.

4) Clinical feasibility: Intensifying the antihypertensive regimen is needed to achieve better 

blood pressure control. Given her memory loss and visual impairment, once-daily dosing is 

preferred. With more aggressive blood pressure control, the burden of clinic visits and blood 

tests to monitor adverse events should be considered.

5) Interactions with medications and medical conditions: Adding or increasing the dose 

of an antihypertensive medication can potentially increase the risk of orthostatic hypotension 

and falls. Ibuprofen, which she takes for arthritis, can oppose the antihypertensive effects of 

losartan and hydrochlorothiazide, thereby contributing to uncontrolled hypertension.

6) Maximize benefits and minimize harms: As her cardiologist, you formulate an 

individualized management plan for her hypertension and other CVDs.

• Hypertension: A blood pressure target of 150/90 mmHg is reasonable to 

prevent cardiovascular events and stroke. The increased treatment burden 

and risk of more aggressive blood pressure lowering likely outweigh the 

modest additional benefit. After explaining the risk of gastrointestinal 

bleeding and worsening hypertension associated with long-term ibuprofen 

use, you recommend stopping ibuprofen and contacting her general 

practitioner about an alternative pain regimen (see below). If blood 

pressure remains elevated despite discontinuation of ibuprofen, you will 

consider adding a new antihypertensive medication. The patient and her 

daughter need to be educated about the risk of orthostatic hypotension and 

risk of falling with initiation of a new antihypertensive medication.

• Moderate aortic stenosis: There is no preventive therapy to slow the 

progression of aortic stenosis.63 With availability of transcatheter aortic 

valve replacement, the patient may benefit from this treatment in the 

future. However, frail patients are more likely to have limited benefit and 

to experience functional decline or death than less frail patients after 

invasive procedures, including transcatheter aortic valve replacement.64,65 

Serial echocardiography every 1–2 years is reasonable given her life 
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expectancy of 5 years. When she becomes symptomatic from progression 

of aortic stenosis, the overall benefit vs. risk of transcatheter aortic valve 

replacement should be evaluated considering the degree of cognitive 

impairment, frailty, and her goals of care. The procedure should be offered 

only when the expected benefit in achieving health status consistent with 

the patient’s goals outweighs the risk of harms.

• Primary prevention of CVD: There is insufficient evidence on aspirin and 

statin therapy for primary prevention in adults aged ≥80 years. Since her 

estimated overall mortality risk is greater than her CVD risk, possible 

discontinuation of these preventive medications should be discussed with 

the patient.

In conjunction with the CVD management, the general practitioner should develop a plan to 

prevent disability from non-cardiovascular conditions.

• Frailty: Although frailty is not a formal diagnosis, recognizing frailty is 

critical in managing older adults with multimorbidity. Due to frailty, she is 

at imminent risk for loss of independence and institutionalization 

whenever she experiences a stressful event, including infections, metabolic 

derangements, drug-related adverse events, environmental hazards, or 

hospitalizations. Other than regular exercise,66 there is no proven effective 

therapy for frailty.67 Nonetheless, efforts can be made, such as a home 

assessment, to avoid preventable harms and mitigate the consequences of 

frailty.

• Mild cognitive impairment: Given her Mini-Mental State Examination 

score, weight loss, and dependence in instrumental ADLs, she may have 

mild dementia. Thus, formal cognitive testing and serial monitoring are 

needed. There is little evidence that cholinesterase inhibitors slow the 

progression to dementia over 2 years, but there is significant potential for 

adverse events, including diarrhea (absolute risk increase, 6.6%), nausea 

(absolute risk increase, 18.8%), syncope or dizziness (absolute risk 

increase, 5.3%).68 Moderate-intensity physical activity (e.g., walking 150 

min/week) may improve cognitive function modestly.69 Her daily walking 

should be continued.

• Osteoarthritis of the knee: Ibuprofen should be discontinued and an 

alternative pain management regimen, such as scheduled acetaminophen, 

topical agents, intraarticular steroid injection, physical therapy, or their 

combination, should be sought.

• History of fall, slow gait, and osteopenia: Her fall risk can be decreased 

with physical therapy targeting gait, balance, and muscle strength; a home 

safety evaluation would also be appropriate. Discontinuation of cetirizine, 

which often causes sedation, may reduce the risk of falling, although her 

allergies could be exacerbated. Her fracture risk should be assessed using 
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the FRAX® tool (http://www.shef.ac.uk/FRAX/) to guide appropriate 

preventive therapy.

Communicate and discuss decisions about clinical management with the 
patient—It is important to communicate the trade-offs between treatment benefits and 

harms (e.g., more vs. less aggressive blood pressure lowering) and between treatments for 

different health conditions (e.g., hypertension control vs. osteoarthritis pain control).

Reassess at selected intervals for benefit, feasibility, adherence, prognosis, 
and alignment with preferences—A periodic assessment of blood pressure, cognitive 

function, and functional status is necessary to monitor for treatment-related adverse events 

and progression to dementia. The management plan should be revised according to the 

patient’s prognosis, functional status, and personal preferences. Discussion of advance care 

planning should take place before her cognitive impairment progresses.

CONCLUSIONS

Cardiologists should work closely with general practitioners to adopt a patient-centered 

approach to manage CVD and non-cardiovascular health that will have the greatest impact 

on functioning and quality of life in older adults with CVD and multimorbidity. Before 

routinely applying recommendations from practice guidelines, clinicians should evaluate the 

adequacy of the evidence and the feasibility of treatment in the context of the patient’s 

preferences and prognosis. Polypharmacy should be minimized to avoid drug-drug and drug-

disease interactions. Ultimately, clinicians’ efforts should be supported by high-quality 

evidence relevant to older patients, healthcare systems that facilitate multidisciplinary care, 

and reimbursement structures that reward the quality of care as measured by effectiveness in 

achieving patient-centered outcomes.13
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SUMMARY

The care of older adults with cardiovascular disease and multimorbidity is challenged by 

complexity and heterogeneity, lack of high-quality evidence, and fragmented healthcare 

systems. In this review, we illustrate how cardiologists and general practitioners can 

adopt a patient-centered approach to maximize benefits and minimize harms for these 

patients by incorporating the individual’s preferences, relevant evidence, overall and 

condition-specific prognosis, feasibility of treatments, and drug-drug and drug-disease 

interactions.
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Figure 1. An Algorithm to Evaluate and Manage Older Adults with Multimorbidity
* Modified from: Guiding principles for the care of older adults with multimorbidity: an 

approach for clinicians: American Geriatrics Society Expert Panel on the Care of Older 

Adults with Multimorbidity. J Am Geriatr Soc. 2012;60(10):e1–e25.
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Figure 2. Clinical Frailty Scale and Estimation of Prognosis
* Adopted from: Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell 

I, Mitnitski A. A global clinical measure of fitness and frailty in elderly people. CMAJ 

2005;173(5):489–95.
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Table 1

Summary of Guiding Principles of Managing Older Adults with Multimorbidity*

1. Patient preferences: Elicit and incorporate patient preferences into medical decision-making.

• Recognize when the patient is facing a preference sensitive decision.

• Inform about the expected benefit and harm of different treatment options.

• Elicit preferences only after the patient is sufficiently informed.

2. Interpreting the evidence: Interpret and apply the medical literature, recognizing the limitations of the evidence base.

• Evaluate applicability and quality of evidence.

• Evaluate the appropriateness of the outcomes.

• Evaluate information on harms and burdens.

• Estimate absolute risk reduction.

• Estimate time horizon to benefit.

3. Prognosis: Frame clinical management decisions within the context of risks, burdens, benefits, and prognosis.

• Offer patients opportunity to discuss prognosis in a culturally sensitive manner.

• Determine prognosis using validated tools (e.g., mortality prediction tools available at eprognosis.ucsf.edu).

• Prioritize health issues for short-term (within the next year), midterm (within the next 5 years), and long-term (beyond 5 
years).

• Inform decision-making about prevention, treatment, and health service use.

4. Clinical feasibility: Consider treatment complexity and feasibility in making clinical management decisions.

• Assess the patient’s capability to manage medication on an ongoing basis using a validated tool.

• Utilize the patient’s support system (e.g., family and caregivers) and medication management support, if available.

• Discuss individual preferences and develop patient-centered, feasible regimen that the patient is willing to accept.

5. Optimizing therapies and care plan: Choose therapies that optimize benefit, minimize harm, and enhance quality of life.

• Optimize adherence to the most essential pharmacological and non-pharmacological treatments.

• Use expert consensus criteria (e.g., Beers list or STOPP/START) to identify drugs associated with high risk of adverse 
events, drug-drug interactions, or drug-disease interactions.

• Consider discontinuing treatments that are non-essential or associated with high risk of adverse events.

• Consider time-limited withdrawal of medication if there is uncertainty about appropriateness of discontinuation.

Abbreviation: STOPP/START, the Screening Tool of Older Persons’ Potentially Inappropriate Prescriptions and Screening Tool to Alert to Right 

Treatment Criteria.30

*
Summarized from: Guiding principles for the care of older adults with multimorbidity: an approach for clinicians: American Geriatrics Society 

Expert Panel on the Care of Older Adults with Multimorbidity. J Am Geriatr Soc. 2012;60(10):e1–e25.
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