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Abstract---Background: The aging population in the U.S. is rapidly
increasing, with those aged 65 and older expected to reach 95 million
in the next 40 years. This demographic shift leads to a higher
prevalence of cardiopulmonary emergencies, which are commonly
encountered in emergency departments (EDs). This paper explores
four prevalent conditions—atrial fibrillation (AF), congestive heart
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failure (CHF), pulmonary embolism (PE), and pneumonia—and their
specific considerations in elderly patients. Aim: To review the
management protocols for these cardiopulmonary conditions in older
adults and to highlight the unique challenges and considerations
associated with their treatment and management via pharmacists and
ED. The review also focus on the main role of health information
system in the future responses to cardiac and pulmonary conditions.
Methods: The study involves a comprehensive review of current
literature on the epidemiology, pathophysiology, and management of
AF, CHF, PE, and pneumonia in elderly patients. The focus is on
treatment protocols, diagnostic strategies, and the impact of age-
related factors on disease management. Results: Effective
management of these conditions requires tailored approaches due to
age-related physiological changes. For AF, anticoagulation therapy is
crucial but must be carefully balanced against bleeding risks. CHF
management often involves diuretics and vasodilators, with a need for
careful monitoring. PE diagnosis and treatment are complicated by
atypical presentations and increased bleeding risks. Pneumonia
remains a significant cause of mortality and requires prompt, effective
treatment due to altered respiratory function in older adults.
Conclusion: Managing cardiopulmonary emergencies in the elderly
requires a nuanced approach that considers the increased risk of
complications. Emergency protocols should integrate age-specific
considerations to optimize outcomes for this vulnerable population.

Keywords---Atrial fibrillation, congestive heart failure, pulmonary
embolism, pneumonia, elderly care, emergency medicine.

Introduction

The population of Americans aged 65 and above is projected to almost double,
reaching 95 million within the next 40 years. As individuals grow older, they
experience physiological changes that increase their vulnerability to specific
health conditions. This article examines four prevalent cardiopulmonary
conditions that are frequently encountered in emergency departments (EDs), with
a focus on the distinct considerations for elderly patients. These conditions
include atrial fibrillation (AF), congestive heart failure (HF), pulmonary embolism
(PE), and pneumonia | 1].

Atrial Fibrillation
Epidemiology and Pathophysiology:

Atrial fibrillation (AF) represents the most prevalent cardiac arrhythmia,
impacting approximately 2.5 million individuals in the United States. This
condition disproportionately affects older adults, with 70% of all AF cases
occurring in patients aged 65 to 85 years [2]. As people age, the heart undergoes
structural remodeling and alterations in neural regulation. Enlargement of the left
atrium, dysregulation of the autonomic nervous system, ion channel dysfunction,
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and diminished left ventricular diastolic filling due to hypertrophy all contribute
to an increased risk of AF in older adults [3]. Individuals with AF face a
heightened risk of stroke, especially in older populations, where the risk can be as
high as 23.5% in patients aged 80 to 90 years [4]. Additionally, older patients are
more likely to experience severe functional impairments following a stroke, which
can significantly affect their ability to perform daily activities and increase their
susceptibility to falls. Anticoagulation therapy is the primary preventive measure
for thromboembolic stroke; however, the risks of bleeding, frequent falls, and drug
interactions are critical considerations for elderly patients [5].

Management:

In the emergency department (ED), the approach to treating older AF patients
with rapid ventricular rates is similar to that for other patients. For unstable
individuals presenting with hypotension, altered mental status, chest pain,
shortness of breath, or acute congestive heart failure, the priority is to stabilize
the patient through synchronized electrical cardioversion. If the patient is stable,
treatment options include rate control (with beta-blockers or calcium channel
blockers) or rhythm control (via chemical or electrical cardioversion). Studies have
shown that both approaches are similarly effective, but patients who undergo
cardioversion tend to have shorter ED stays [6,7]. The duration of AF symptoms is
another key factor to consider in ED patients. Historically, patients in rapid AF for
less than 48 hours were thought to have a low risk of venous thromboembolism
(VTE) within 30 days after electrical cardioversion, with a risk of 1.1% [8].
However, more recent research suggests an even shorter window for electrical
cardioversion—Iless than 12 hours—with a VTE risk of only 0.3% [8]. Additionally,
calculating the CHA2DS2-VASc score (which accounts for congestive heart failure,
hypertension, age, diabetes mellitus, prior stroke or thromboembolism, vascular
disease, and sex) helps determine the risk of VTE following cardioversion and
guide decisions on anticoagulation in AF patients. Lip and colleagues [9] found
that patients with a CHA2DS2-VASc score of O experienced no thromboembolic
events, while those with scores of 1 had less than a 1% risk, and those with
scores of 2 to 5 had a risk ranging from 1.9% to 3.9%.

Anticoagulation Considerations in Older Patients:

The use of anticoagulation to prevent VTE in AF patients has been a controversial
issue, particularly in older adults who have higher risks of falls and bleeding. The
two primary options for anticoagulation therapy are vitamin K antagonists (VKAs)
such as warfarin, which require regular monitoring of the International
Normalized Ratio (INR), and direct oral anticoagulants (DOACs) like rivaroxaban,
apixaban, and dabigatran. A key age-related factor is the decline in renal
function, which can impair the elimination of VKAs and DOACSs, increasing the
risk of bleeding. This is captured in bleeding risk prediction tools such as the
HAS-BLED score (which accounts for factors like hypertension, renal or liver
dysfunction, stroke history, and medication use) or the HEMORR2HAGES score
(which considers hepatic or renal disease, ethanol use, malignancy, age, reduced
platelet function, and fall risk) [10,11]. Cost is another critical factor in selecting
anticoagulation therapy, as DOACs are considerably more expensive than
warfarin. However, the need for frequent transportation to laboratory facilities for
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INR monitoring must also be considered. For low-risk patients with a CHA2DS2-
VASc score of 0 or 1, aspirin (81 mg) is a viable alternative. Multiple clinical trials
and meta-analyses have demonstrated a 21% relative risk reduction when
comparing aspirin to placebo, while an even greater reduction of 62% was
observed with warfarin compared to placebo [12,13]. However, older patients
carry a higher risk of life-threatening or fatal bleeding, with an anticoagulation
intensity-adjusted relative risk of 4.6 for individuals over the age of 80 [14].

Clinicians should exercise caution when prescribing anticoagulation therapy for
patients at high risk of falls, engaging in a thorough risk-versus-benefit
discussion with all individuals. Recent research on fall-related hemorrhages in
patients on VKA has been mixed, with some studies reporting no differences in
acute intracranial hemorrhage rates, while others indicate increased bleeding
risks. Patients with a higher CHA2DS2-VASc score of 2 or more, signaling an
elevated risk of stroke or myocardial infarction (MI), appear to derive overall
benefit from anticoagulation, even with a heightened hemorrhage risk [15]. A
meta-analysis by Deng and colleagues [16] examined five phase III randomized
controlled trials to assess the efficacy and safety of VKAs versus DOACs for stroke
or systemic embolism prevention in older adults (aged >75 years). The findings
revealed that DOACs were associated with a lower incidence of stroke/systemic
embolism and major bleeding compared to warfarin (hazard ratio: 0.71; 95%
confidence interval: 0.33-1.50), with apixaban ranking as the most effective
(71.4% rank probabilities) [16].

Summary:

Atrial fibrillation (AF) is a common condition in elderly patients, and treatment
strategies vary based on symptom duration and clinical presentation. Acute
treatment may involve either electrical cardioversion or medical management with
rate or rhythm control. A critical consideration for newly diagnosed patients in the
emergency department is the use of anticoagulation to prevent VTEs and stroke.
Given that older adults are often at a higher risk of falls or significant bleeding
events, it is essential for physicians to have a risk-benefit discussion with
patients and use clinical decision-making tools. Treatment options include VKAs
(such as warfarin) or DOACs, with the latter generally offering a safer bleeding
profile. Ultimately, care should be individualized, with decisions made
collaboratively between the patient and clinician.

The HAS-BLED scoring system:

The HAS-BLED scoring system is a clinical tool used to assess the risk of major
bleeding in patients on anticoagulation therapy. It assigns points based on
various risk factors, each contributing to a cumulative score. The factors include
uncontrolled hypertension (systolic blood pressure >160 mm Hg), renal disease
(dialysis or creatinine levels above 2.26 mg/dL), and liver disease (cirrhosis or
abnormal bilirubin or liver enzymes). A history of stroke or major bleeding, labile
INR (with less than 60% time in the therapeutic range), age over 65 years,
excessive alcohol use (over 8 drinks per week), and the use of medications such
as aspirin, clopidogrel, or NSAIDs, which increase bleeding risk, each add one
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point to the score. The maximum possible score is 9, indicating the highest
bleeding risk.

The International Normalized Ratio (INR):

The International Normalized Ratio (INR) is a standardized measurement used to
assess how long it takes for blood to clot. It is primarily used to monitor patients
who are on anticoagulant therapy—medications like warfarin that reduce blood
clotting. The INR is based on a prothrombin time (PT) test, which measures how
quickly blood forms a clot. Since different laboratories might use slightly different
methods to measure PT, the INR helps standardize results so they can be
compared accurately, regardless of where the test is conducted. For most people
not on anticoagulants, a normal INR is around 1.0. For those on warfarin, the
target INR range is usually between 2.0 and 3.0, depending on the condition
being treated. Higher INR values indicate thinner blood (taking longer to clot),
while lower values suggest thicker blood (clotting faster). Maintaining the right
INR range is crucial because an INR that's too low increases the risk of clots (such
as strokes), while an INR that's too high increases the risk of bleeding.

The HEMORR2HAGES scoring system:

The HEMORR2HAGES scoring system is a clinical tool used to evaluate a
patient's risk of bleeding while on anticoagulation therapy. Each clinical
characteristic is assigned a score, contributing to a total that reflects bleeding
risk. The factors include hepatic or renal disease, ethanol abuse, a history of
malignancy, being older than 75 years, reduced platelet count or function,
rebleeding risk, uncontrolled hypertension, anemia, genetic factors, excessive fall
risk, and a history of stroke. Each factor, except for rebleeding risk, which is
assigned 2 points, is given a score of 1. The maximum possible score is 12,
indicating a high risk for bleeding.

Congestive Heart Failure (CHF):

Congestive heart failure (HF) remains a leading cause of hospital admissions and
readmissions among older adults. The prevalence of acute HF has grown due to
higher survival rates from myocardial infarction (MI) and the increasing geriatric
population. Despite advancements in diagnostic and therapeutic interventions,
survival rates for patients with decompensated HF have not significantly improved
over the years [17]. Aging contributes to decreased vascular elasticity, which
elevates afterload, promotes left ventricular hypertrophy (LVH), and increases
coronary oxygen demand. When oxygen requirements are unmet, ischemia and
fibrosis can occur, resulting in systolic and diastolic HF. Additionally, reduced
cardiac output diminishes renal perfusion, triggering the renin-angiotensin
system, which leads to elevated catecholamine levels, causing vasoconstriction
and increased renal absorption, further worsening HF.

HF is generally categorized into two types: diastolic HF (HF with preserved
ejection fraction, HFpEF) and systolic HF (HF with reduced ejection fraction,
HFrEF), with HFpEF being the most prevalent form in older adults, accounting for
around 50% of all HF cases [18]. Classic symptoms include shortness of breath,
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leg swelling, abdominal distension, orthopnea, and dyspnea during exertion, but
older patients often exhibit atypical symptoms like fatigue, confusion, and
decreased appetite. Infection, noncompliance with medications or diet, cardiac
arrhythmias, and anemia are common triggers of decompensated HF.
Additionally, aortic stenosis is a significant concern in older adults, with severe
cases affecting 2% to 7% of individuals aged 65 years and older. This condition,
often caused by widespread atherosclerotic disease, is characterized by late-stage
symptoms such as dyspnea, angina, and syncope, which are often mistaken for
other comorbidities [19]. Caution is advised with vasodilators and fluid
resuscitation, especially when a systolic murmur is present, as it may be the only
indicator of the condition. Definitive treatment for symptomatic patients includes
either surgical or transcatheter aortic valve replacement [20].

Diagnosis:

The diagnosis of acute heart failure (HF) is primarily clinical, relying on the
patient's history and physical examination. Patients may show signs of volume
overload, such as abdominal distension and leg edema, or they may present with
symptoms like tachypnea, shortness of breath, bibasilar rales, wheezing,
diminished breath sounds, and jugular venous distension. Point-of-care
ultrasonography (POCUS) is a valuable tool for assessing heart function,
including the detection of reduced ejection fraction, a dilated and minimally
collapsible inferior vena cava (greater than 2.5 cm with less than 50% diameter
change), pericardial effusion, or left ventricular hypertrophy (LVH). Thoracic
ultrasound at the bedside can help differentiate between volume overload and
primary pulmonary issues like obstructive lung disease. The presence of diffuse
pulmonary B lines may indicate an acute interstitial condition, such as
pulmonary edema associated with HF. Additionally, pleural effusions at the lung
bases are more accurately detected through ultrasound than chest X-rays. A
study by Zanobetti and colleagues demonstrated excellent agreement between
POCUS and emergency department diagnoses in acute HF cases, with a kappa
value of 0.81 [22,23]. Laboratory evaluations can aid diagnosis, including age-
adjusted pro-brain natriuretic peptide (pro-BNP) levels, which for patients over 85
years old, have a gray zone range of 250 to 590 pg/mL. Comparing these levels to
the patient's baseline is key for accurate interpretation. High-sensitivity troponin
levels may also be elevated, typically due to myocardial ischemia resulting from
HF rather than an acute coronary syndrome. Many of these patients also
experience acute renal failure.

In acute heart failure (HF), transaminitis can result from cardiorenal and
cardiohepatic syndromes, which are caused by cardiac congestion and reduced
blood flow to vital organs. Prompt diagnosis and treatment are critical to
improving mortality and morbidity in older patients, as repeated decompensations
worsen their long-term prognosis. Patients should be positioned upright to aid
respiration, with oxygen therapy reserved for those with oxygen saturation below
90%. Noninvasive positive pressure ventilation (NIPPV) is recommended for those
in acute respiratory distress due to pulmonary edema, as it reduces intubation
rates and improves early outcomes. Vasodilators like nitroglycerin are the first-
line treatment for decompensated HF and should be titrated to reduce afterload.
Nitroglycerin can be administered sublingually or intravenously, but it should be
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avoided in patients on phosphodiesterase inhibitors, those with severe aortic
stenosis, or those experiencing an acute inferior myocardial infarction (MI).
Angiotensin-converting enzyme (ACE) inhibitors are helpful in managing chronic
HF, although their role in acute decompensation remains debated. Inotropes
should only be used in cardiogenic shock due to their association with increased
mortality, while morphine has also been linked to increased mortality.

For patients with fluid overload, intravenous loop diuretics like furosemide should
be administered. The Diuretic Optimization Strategies Evaluation trial found that
while there was no difference in symptom improvement between bolus and
continuous infusion dosing, higher doses provided greater relief from dyspnea,
fluid loss, weight loss, and fewer serious adverse events. In patients with
advanced HF, palliative care focuses on symptom management rather than
prolonging life, using oxygen therapy for hypoxia and small doses of opioids to
relieve breathlessness. In summary, acute HF remains a leading cause of
hospitalizations among older adults. Treatment typically involves the reduction of
blood pressure through vasodilators, diuresis, and oxygen supplementation in
hypoxic patients. NIPPV is especially beneficial for those in severe respiratory
distress, and palliative care should be considered for frail patients with frequent
HF readmissions.

Pulmonary Embolism:
Pathophysiology

Venous thromboembolism (VTE) arises from a triad of factors: venous stasis,
activation of the coagulation cascade, and endothelial injury to veins. Elderly
individuals face a heightened risk of VTE, likely due to enhanced coagulation
activation, the prevalence of comorbid conditions, and increased periods of
immobility [31].

Clinical Presentation:

In older adults, the manifestation of pulmonary embolism (PE) can be atypical.
Syncope is frequently observed, whereas symptoms such as pleuritic chest pain
and dyspnea are less common. Some individuals may remain asymptomatic,
which can lead to delayed diagnosis [32][33]. Tachycardia and tachypnea are less
frequently seen in this population, and leg pain and edema are also less prevalent
[34]. Other diagnostic indicators, including hypoxia, right heart strain observed
on electrocardiogram, and findings on chest radiographs, lack both sensitivity
and specificity for diagnosing PE.

Diagnostic Testing:

The Wells score for VTE is applicable in older patients, categorizing thrombus
probability as low, intermediate, or high. D-dimer testing remains highly sensitive
for excluding clots in patients with a low pretest probability. Historically, a cutoff
of 500 mg/L was used for low-risk patients; however, recent research indicates
that an age-adjusted D-dimer cutoff, with higher thresholds for patients over 50
years old (e.g., age 10 mg/L for those over 80 years), improves specificity without
significantly impacting sensitivity [34]. The definitive diagnostic test for PE is a



1244

chest computed tomography (CT) angiogram. It is essential for clinicians to
consider renal function in older patients, as a normal creatinine level does not
necessarily reflect normal creatinine clearance. Ventilation and perfusion scans
have limited utility due to their requirement for intact lung tissue, which may be
compromised in older patients [35].

Ultrasonography Findings:

Point-of-care ultrasonography (POCUS) is a valuable diagnostic tool for critically
ill patients. A meta-analysis reveals that transthoracic echocardiography
demonstrates high specificity (83%) but lower sensitivity (53%) for diagnosing PE
[36]. Key ultrasonography findings related to PE are summarized in Box 1.

Management:

Patients with a low Pulmonary Embolism Severity Index (PESI) score (<85 points)
are at reduced risk for severe outcomes and may be candidates for outpatient
management with anticoagulation. Given that each year of age adds 10 points to
the score, older individuals are typically not classified within this low-risk
category. Anticoagulation remains the primary treatment for VTE/PE. Outpatient
options include low-molecular-weight heparin (LMWH) in patients without chronic
renal impairment, LMWH bridging to vitamin K antagonists (VKAs) (which
requires frequent INR monitoring), and direct oral anticoagulants (DOACs). For
unstable patients, intravenous (IV) heparin is commonly used for expedited clot
resolution, with possible consideration for intracatheter thrombolysis or clot
retrieval [37]. Despite the elevated bleeding risk in older patients due to
comorbidities and fall risk, the advantages of anticoagulation outweigh the risks
associated with PE (2.2% risk of fatal bleeding compared to 5.9% risk of fatal PE)
[38]. Prior to initiating treatment, creatinine clearance should be assessed due to
potential renal insufficiency affecting the clearance of LMWH, VKAs, and DOACs
[39][40]. For patients contraindicated for anticoagulation (e.g., intracranial
hemorrhage, significant acute stroke, severe bleeding), an inferior vena cava filter
may be employed to prevent the migration of clots from the lower extremities to
the heart and lungs [41].

Pneumonia:
Epidemiology

Over a century ago, Sir William Osler referred to pneumonia as a “friend of the
aged” due to its rapid progression and limited treatment options, often leading to
a swift and painless death. Despite significant progress in vaccines and
antimicrobial treatments, community-acquired pneumonia (CAP) remains the
fourth leading cause of mortality among older adults. The incidence of pneumonia
in the elderly is four times higher than in younger individuals, with one in twenty
adults aged 85 and older being diagnosed with CAP annually [42]. Furthermore,
older adults are five times more likely to be hospitalized for CAP compared to their
younger counterparts [43][44]. This increased risk in the geriatric population is
attributed to both the physiological changes associated with aging and the
presence of underlying comorbidities.
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Pathophysiology:

Age-related reductions in chest wall compliance and diaphragm strength lead to
diminished respiratory reserve. Additionally, changes in lung parenchyma and
function result in what is termed senile emphysema [45]. These age-related
alterations make older adults more prone to respiratory failure during acute
illnesses. Preceding viral infections, particularly influenza A, are known risk
factors for bacterial pneumonia. Comorbid conditions such as cardiovascular
disease, chronic lung disease, malignancy, and diabetes further elevate the risk of
pneumonia in the elderly [46]. Neurological disorders, including Parkinson’s
disease, stroke, or dementia, may impair cough reflexes, contributing to silent
aspiration. Polypharmacy, prevalent in older adults, also plays a role, with certain
medications like antipsychotics, anticholinergics, and inhaled corticosteroids
being associated with an increased risk of pneumonia [47][48][49].

Clinical Presentation:

Common symptoms of pneumonia include fever, chills, and shortness of breath,
though these are not always present. The onset of symptoms can be gradual or
sudden. In older patients, atypical symptoms such as fatigue, vomiting, diarrhea,
or delirium may be observed, and they may present with hypothermia rather than
fever [50][51]. A cough may or may not be present.

Diagnostic Testing:

Chest radiography is essential for detecting focal opacities indicative of
pneumonia. However, opacities may be subtle due to suboptimal imaging
techniques, positioning difficulties, or underlying lung disease and chest wall
abnormalities. Research by Haga and colleagues indicates that CT scans can
identify up to 47% of pneumonia cases missed by chest radiographs [52].
Additionally, another study found that up to one-third of patients admitted with
clinical signs of pneumonia lacked radiographic evidence of the disease [53].
Although CT is more sensitive, its cost and potential incidental findings may limit
its use in diagnosing CAP. Furthermore, severely ill patients who are hypoxic may
not tolerate lying flat for CT imaging.

Lung Ultrasonography Findings:

Lung ultrasonography in pneumonia often reveals focal B-lines and is typically
characterized by lung consolidation accompanied by dynamic air bronchograms
(scattered, dot-like, and branching hyperechoic dots) [52]. Other ultrasonographic
findings include the shred sign (or fractal sign), an irregular pattern indicative of
non-translobar or small consolidations (Fig. 2) [55]. Point-of-care ultrasonography
(POCUS) demonstrates high sensitivity (94%) and specificity (96%) for pneumonia
when performed by an experienced practitioner, in comparison to chest
radiography or CT [56].
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Prognosis:

Not every elderly individual with pneumonia necessitates hospitalization. Severity
prediction tools, such as the Pneumonia Severity Index score, can assist in
identifying patients at low risk who may be safely discharged from the emergency
department (ED) [57]. This score heavily factors in age and comorbid conditions
and should be used in conjunction with clinical judgment to assess the need for
hospital admission [57]. However, patients who cannot maintain adequate oral
intake, those with severe comorbidities, impaired functional status, or
psychosocial and cognitive challenges may require admission regardless of their
severity score [58].

Management:

In older patients, the primary pathogens responsible for community-acquired
pneumonia (CAP) are typically Streptococcus pneumoniae and Haemophilus
influenzae. Additional treatment considerations may be necessary based on the
risk of methicillin-resistant Staphylococcus aureus (MRSA) or Pseudomonas
aeruginosa. Timely antibiotic administration is crucial [59]. Supportive care might
include antipyretics, intravenous fluids, and vasopressors for septic shock [60].
The use of steroids is not advised [S8].

Summary:

Pneumonia frequently affects older adults and can present with non-traditional
symptoms. Initial evaluation typically involves a chest radiograph to identify focal
opacities, with some patients potentially requiring further imaging with a CT
scan. Bedside lung ultrasonography is a valuable tool for assessing lung
abnormalities. Treatment should be individualized based on the patient’s
comorbidities and susceptibility to multidrug-resistant organisms.

Coronavirus Infectious Disease 2019 Considerations:

Coronavirus Infectious Disease 2019 (COVID-19) represents an ongoing pandemic
that has rapidly evolved over the past year, particularly impacting the elderly
population, who experience the highest mortality rates [60]. The incidence of
COVID-19 in individuals aged 85 years or older is 1138 per 100,000, compared to
403 per 100,000 in the general population [61]. High-risk groups for severe illness
include those with diabetes, hypertension, cardiovascular disease, and
cerebrovascular disease [62]. A study involving 1099 patients with COVID-19
pneumonia found that 27% of those severely affected were aged 60 years or older
[63]. Mortality rates are significantly elevated for patients over 60, with a rate of
5.3% compared to 1.4% in younger populations, accompanied by increased rates
of hospitalization and intensive care unit admission [64]. Common symptoms in
patients with COVID-19 include fever, cough, and increased sputum production.
Long-term care facilities (LTCFs) have been severely impacted by COVID-19
outbreaks, presenting challenges due to the often impaired immune responses
and comorbidities of older patients. These individuals may exhibit atypical
symptoms compared to influenza, leading to delayed diagnoses and increased
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transmission risks [65]. Additionally, over 50% of those who test positive may be
asymptomatic, complicating the differentiation between symptomatic and
asymptomatic cases [65]. Consequently, LTCFs have implemented stringent
measures such as restricting nonessential visitors and enforcing universal
masking. The pandemic has also highlighted the increased risk of delirium in
older patients with cognitive impairments due to isolation, masking, and contact
restrictions. As the COVID-19 situation continues to evolve, many hospitals have
integrated palliative care early in the treatment of affected patients. Further
research is needed to refine clinical practices.

Summary:

The proportion of older adults is rising globally, making them more susceptible to
severe conditions such as atrial fibrillation (AF), congestive heart failure (CHF),
pulmonary embolism (PE), and pneumonia. AF is the most prevalent arrhythmia
in this demographic and can lead to complications such as stroke. Clinical tools
like the CHA2DS2-VASc score, combined with patient-centered shared decision-
making, should guide anticoagulation therapy for venous thromboembolism (VTE)
prevention. Congestive heart failure is a leading cause of hospital admissions and
readmissions among older adults; early diagnosis and treatment are crucial for
reducing morbidity and improving survival. Palliative care should be considered
early for patients with end-stage disease. Older adults are also at heightened risk
for PE due to age-related physiological changes and comorbid conditions. Age-
adjusted D-dimer levels are useful for identifying low-risk patients, and
anticoagulation remains the standard treatment despite an increased risk of falls
and bleeding. Pneumonia, a frequent and serious condition in older adults,
requires prompt antibiotic therapy and supportive care, with attention to potential
viral co-infections such as influenza and COVID-19. In summary, older adults
necessitate special considerations for diagnosis and treatment. Informed
discussions about care goals with patients and their families should be an
integral part of any treatment plan.

Treatment of Pneumonia in Older Adults:
Outpatient Antibiotic Therapies

e Patients without comorbidities or MRSA/Pseudomonas risk factors:
Amoxicillin, doxycycline, or azithromycin.

e Patients with comorbidities (e.g., COPD, structural lung disease,
immunosuppression, recent influenza-like illness) or
MRSA/Pseudomonas risk factors (e.g., LTCF residents):
Amoxicillin/clavulanate or a cephalosporin (cefpodoxime or cefuroxime)
plus doxycycline or a macrolide, or monotherapy with a respiratory
fluoroquinolone (levofloxacin or moxifloxacin).

Inpatient Antibiotic Therapies

e Patients to be admitted without MRSA/Pseudomonas risk factors:
Monotherapy with a respiratory fluoroquinolone (levofloxacin or
moxifloxacin), or combination therapy with a B-lactam
(ampicillin/sulbactam, cefotaxime, ceftriaxone, or ceftaroline) and a
macrolide (azithromycin or clarithromycin), or a f-lactam with doxycycline
(if fluoroquinolones or macrolides are contraindicated).
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o Patients with risk factors for multidrug-resistant organisms:
Vancomycin (for MRSA) and piperacillin-tazobactam, a fourth-generation
cephalosporin, aztreonam, meropenem, or imipenem (for Pseudomonas
aeruginosa).

Main Role of Health Informatics System:
The main role of health informatics in future responses to cardiac and pulmonary
emergencies includes several critical aspects:

1. Real-Time Data Access: Health informatics enables rapid access to
patient data, including medical history, diagnostic results, and treatment
plans, ensuring that healthcare providers can make informed decisions
quickly during emergencies like heart attacks or respiratory distress.

2. Clinical Decision Support Systems (CDSS): Informatics provides
decision support tools that offer real-time recommendations based on
clinical guidelines, helping healthcare professionals diagnose and manage
cardiac and pulmonary emergencies more effectively and in line with best
practices.

3. Remote Monitoring and Telemedicine: Through remote monitoring
devices and telemedicine platforms, health informatics allows for early
detection of warning signs in high-risk patients, facilitating timely
interventions before an emergency occurs, and providing care to patients
in remote areas.

4. Coordinated Emergency Response: Health informatics improves
communication and coordination between different healthcare teams and
emergency services, ensuring that care is streamlined from the moment a
patient presents symptoms to their arrival at a healthcare facility.

5. Data-Driven Protocols: By analyzing large datasets, health informatics
helps in developing and refining emergency protocols for cardiac and
pulmonary conditions, making responses more precise, personalized, and
effective based on evolving trends and patient outcomes.

6. Post-Emergency Follow-Up: Informatics supports the continuous
tracking and follow-up of patients after a cardiac or pulmonary emergency,
ensuring adherence to recovery protocols and preventing future events
through better management of chronic conditions.

Conclusion

Cardiac and pulmonary emergencies in the elderly present unique challenges that
necessitate specialized management protocols. Atrial fibrillation (AF), a common
arrhythmia among older adults, requires careful consideration of anticoagulation
therapy due to an elevated risk of stroke and bleeding. The choice between
vitamin K antagonists (VKAs) and direct oral anticoagulants (DOACs) should be
guided by individual patient factors, including fall risk and renal function. Recent
studies suggest that DOACs may offer a safer profile compared to VKAs, though
cost and monitoring requirements must also be considered. Congestive heart
failure (CHF) remains a leading cause of hospital admissions among older adults.
The management of acute CHF involves the use of diuretics to address fluid
overload, vasodilators to reduce afterload, and oxygen therapy for hypoxic
patients. Noninvasive positive pressure ventilation (NIPPV) has shown benefit in
improving outcomes for patients with severe respiratory distress due to
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pulmonary edema. Additionally, palliative care strategies should be employed for
those with advanced disease, focusing on symptom management and quality of
life. Pulmonary embolism (PE) presents diagnostic and management challenges in
the elderly, where symptoms can be atypical and less pronounced. The use of age-
adjusted D-dimer levels and imaging techniques, such as chest CT angiography,
are crucial for accurate diagnosis. Anticoagulation remains the cornerstone of
treatment, though the increased risk of bleeding in older patients necessitates a
careful risk-benefit analysis. For patients contraindicated for anticoagulation,
inferior vena cava filters may be considered. Pneumonia continues to be a
significant concern due to its high mortality rate among the elderly. Age-related
changes in respiratory function and the presence of comorbidities increase
susceptibility to severe outcomes. Despite advances in antimicrobial treatments,
timely diagnosis and aggressive management are essential to improve prognosis.
Overall, effective management of these cardiopulmonary conditions in older adults
requires a tailored approach that addresses the specific physiological and clinical
needs of this population. Emergency medical protocols should be adapted to
ensure the best possible outcomes, considering the increased risks and potential
complications associated with aging.

References

1. 2017 National Population Projections Tables: Main Series. Available at:
https:// www.census.gov/data/tables/2017/demo/popproj/2017-summary-
tables.html. Accessed May 29, 2020.

2. Feinberg WM, Blackshear JL, Laupacis A, et al. Prevalence, age distribution,
and gender of patients with atrial fibrillation. Analysis and implications. Arch
Intern Med 1995;155:469-73.

3. Andrade J, Khairy P, Dobrev D, et al. The clinical profile and pathophysiology
of atrial fibrillation: relationships among clinical features, epidemiology, and
mech anisms. Circ Res 2014;114(9):1453-68.

4. Garwood CL, Corbett TL. Use of anticoagulation in older patients with atrial
fibril lation who are at risk for falls. Ann Pharmacother 2008;42:523-32.

5. Dharmarajan TS, Varma S, Akkaladevi S, et al. To anticoagulate or not to
antico agulate? A common dilemmafor the provider: physicians’ opinion poll
based on a case study of an older long-term care facility resident with
dementia and atrial fibrillation. J Am Med Dir Assoc 2006;7:23-8.
Cardiopulmonary Emergencies in Older Adults 335

6. Kelly P, Devore A, Wu J, et al. Rhythm control versus rate control in patients
with atrial fibrillation and heart failure with preserved ejection fraction:
insights from get with the guidelines-heart failure. J Am Heart Assoc
2019;8(24):e011560.

7. Jacoby J, Cesta M, Heller M, et al. Synchronized emergency department
cardio version of atrial dysrhythmias saves time, money and resources. J
Emerg Med 2005;28(1):27-30.

8. Nuotio I, Hartikainen J, Gronberg T, et al. Time to cardioversion for acute
atrial fibrillation and thromboembolic complications. JAMA 2014;312(6):647—
9.

9. Lip GY, Nieuwlaat R, Pisters R, et al. Refining clinical risk stratification for
predict ing stroke and thromboembolism in atrial fibrillation using a novel



1250

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

risk factor based approach: the euro heart survey on atrial fibrillation. Chest
2010;137(2): 263-72.

Camm AJ, Kirchhof P, Lip GY, et al. European Heart Rhythm Association;
Euro pean Association for Cardio-Thoracic Surgery. Guidelines for the
management of atrial fibrillation: the Task Force for the Management of Atrial
Fibrillation of the European Society of Cardiology (ESC). Eur Heart J
2010;31(19):2369-429.

Gage BF, Yan Y, Milligan PE, et al. Clinical classification schemes for
predicting hemorrhage: results from the National Registry of Atrial Fibrillation
(NRAF). Am Heart J 2006;151(03):713-9.

The efficacy of aspirin in patients with atrial fibrillation. Analysis of pooled
data from 3 randomized trials. The Atrial Fibrillation Investigators. Arch
Intern Med 1997;157:1237-40.

Hart RG, Benavente O, McBride R, et al. Antithrombotic therapy to prevent
stroke in patients with atrial fibrillation: a meta-analysis. Ann Intern Med
1999;131: 492-501. 1

Fihn SD, Callahan CM, Martin DC, et al. The risk for and severity of bleeding
com plications in older patients treated with warfarin. The National
Consortium of Anti coagulation Clinics. Ann Intern Med 1996;124:970-9.
Gage BF, Birman-Deych E, Kerzner R, et al. Incidence of intracranial
hemorrhage in patients with atrial fibrillation who are prone to fall. Am J Med
2005;118:612-7.

Deng K, Cheng J, Rao S, et al. Efficacy and safety of direct oral anticoagulants
in older patients with atrial fibrillation: a network meta-analysis. Front Med
2020; 7:107.

Abdelhafiz AH. Heart failure in older people: causes, diagnosis and treatment.
Age Ageing 2002;31:29-36.

Butrous H, Hummel SL. Heart failure in older adults. Can J Cardiol
2016;32(9): 1140-7.

Chrysohoou C, Tsiachris D, Stefanadis C. Aortic stenosis in the elderly: chal
lenges in diagnosis and therapy. Maturitas 2011;70(4):349-53.

Richard G, Jose J. My approach to management of aortic stenosis in the
elderly. Trends Cardiovasc Med 2016;26(5):479-80.

Melgarejo S, Schaub A, and Noble V. Point of care ultrasound: an overview.
Amer ican College of Cardiology, October 31, 2017.

Zanobetti M, Scorpiniti M, Gigli C, et al. Point-of-care ultrasonography for
evalu ation of acute dyspnea in the ED. Chest 2017;151(6):1295-301.

Zanatta M, Benato P, Cianci V. Pre-hospital ultrasound: current indications
and future perspectives. Int J Crit Care Emerg Med 2016;2:019

Gheorghiade M, De Luca L, Fonarow GC, et al. Pathophysiologic targets in the
early phase of acute heart failure syndromes. Am J Cardiol 2005;96(6A):11G-
7G. 336

Masip J, Roque M, Sanchez B, et al. Noninvasive ventilation in acute
cardiogenic pulmonary edema: systematic review and meta-analysis. JAMA
2005;294: 3124-30.

McMurray JJ, Adamopoulos S, Anker SD, et al. ESC guidelines for the
diagnosis and treatment of acute and chronic heart failure 2012: The Task
Force for the Diagnosis and Treatment of Acute and Chronic Heart Failure
2012 of the Euro pean Society of Cardiology. Developed in collaboration with



27.

28.

29

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44

1251

the Heart Failure As sociation (HFA) of the ESC. Eur J Heart Fail
2012;14:803-69.

Peacock WF, Hollander JE, Diercks DB, et al. Morphine and outcomes in
acute decompensated heart failure: an ADHERE analysis. Emerg Med J
2008;25: 205-9.

Felker GM, Lee KL, Bull DA, et al. Diuretic strategies in patients with acute de
compensated heart failure. N Engl J Med 2011;364:797-805.

. Kelley AS, Morrison RS. Palliative care for the seriously ill. N Engl J Med

2015; 373:747-55.

Booth S, Wade R, Johnson M, et al. The use of oxygen in the palliation of
breath lessness. A report of the expert working group of the Scientific
Committee of the Association of Palliative Medicine. Respir Med 2004;98:66—
77.

Nurmohamed MT, Bu“ller HR, ten Cate JW. Physiological changes due to age.
Im plications for the prevention and treatment of thrombosis in older patients.
Drugs Aging 1994;5(1):20-33.

Zwierzina D, Limacher A, Mean M, et al. Prospective comparison of clinical
prog nostic scores in older patients with pulmonary embolism. J Thromb
Haemost 2012;10:2270-6. 3

Stein PD, Beemath A, Matta F, et al. Clinical characteristics of patients with
acute pulmonary embolism: data from PIOPED II. Am J Med 2007;120:871-9.
Righini M, Es JV, Exter PD, et al. Age-adjusted D-dimer cutoff levels to rule
out pulmonary embolism the ADJUST-PE study. JAMA 2014;311:1117-24
Perrier A, Desmarais S, Miron MJ, et al. Non-invasive diagnosis of venous
throm boembolism in outpatients. Lancet 1999;353:190-5.

Fields JM, Davis J, Girson L, et al. Transthoracic echocardiography for diag
nosing pulmonary embolism: a systematic review and meta-analysis. J Am
Soc Echocardiogr 2017;30:714-23.

Kearon C, Akl EA, Comerota AJ, et al. Antithrombotic therapy for VTE
disease: antithrombotic therapy and prevention of thrombosis, 9th ed:
American College of Chest Physicians Evidence-Based Clinical Practice
Guidelines. Chest 2012; 141:e419S-96S.

Monreal M, Lopez-Jimenez L. Pulmonary embolism in patients over 90 years
of age. Curr Opin Pulm Med 2010;16:432-6.

Schwartz JB. The current state of knowledge on age, sex, and their
interactions on clinical pharmacology. Clin Pharmacol Ther 2007;82:87-96.
Cockcroft DW, Gault MH. Prediction of creatinine clearance from serum creati
nine. Nephron 1976;16:31-41.

Falatko JM, Dalal B, Qu L. Impact of anticoagulation in older patients with
pulmo nary embolism that undergo IVC filter placement: a retrospective
cohort study. Heart Lung Circ 2017;26:1317-22.

Janssens JP, Krause KH. Pneumonia in the very old. Lancet Infect Dis
2004;4(2): 112-24.

Kaplan V, Clermont G, Griffin MF, et al. Pneumonia: still the old man’s friend?
Arch Intern Med 2003;163(3):317-23. Cardiopulmonary Emergencies in Older
Adults 337

. Kaplan V, Angus DC, Griffin MF, et al. Hospitalized community-acquired pneu

monia in the older: age- and sex-related patterns of care and outcome in the
United States. Am J Respir Crit Care Med 2002;165(6):766-72.



1252

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61

62.

Sharma G, Goodwin J. Effect of aging on respiratory system physiology and
immunology. Clin Interv Aging 2006;1(3):253-60.

Henig O, Kaye KS. Bacterial pneumonia in older adults. Infect Dis Clin North
Am 2017;31(4):689-713.

Charlesworth CJ, Smit E, Lee DS, et al. Polypharmacy among adults aged 65
years and older in the United States: 1988-2010. J Gerontol A Biol Sci Med
Sci 2015;70(8):989-95.

Eurich DT, Lee C, Marrie TJ, et al. Inhaled corticosteroids and risk of
recurrent pneumonia: a population based, nested case-control study. Clin
Infect Dis 2013;57:1138-44.

Paul KJ, Walker RL, Dublin S. Anticholinergic medications and risk of
community acquired pneumonia in older adults: a population based case-
control study. J Am Geriatr Soc 2015;63:476-85.

Marrie TJ, File TM Jr. Bacterial pneumonia in older adults. Clin Geriatr Med
2016; 32(3):459-77.

El-Solh AA, Niederman MS, Drinka P. Nursing home acquired pneumonia: a
re view of risk factors and therapeutic approaches. Curr Med Res Opin
2010;26: 2707-14.

Haga T, Fukuoka M, Morita M. Computed tomography for the diagnosis and
eval uation of the severity of community-acquired pneumonia in the older.
Intern Med 2016;55(5):437-41.

Basi SK, Marrie TJ, Huang JQ, et al. Patients admitted to hospital with
suspected pneumonia and normal chest radiographs: epidemiology,
microbiology, and out comes. Am J Med 2004;117(5):305-11.

Biagi C, Pierantoni L, Baldazzi M, et al. Lung ultrasound for the diagnosis of
pneumonia in children with acute bronchiolitis. BMC Pulm Med 2018;18:191.

Lichtenstein D. Novel approaches to ultrasonography of the lung and pleural
space: where are we now? Breathe (Sheff) 2017;13(2):100-11.

Chavez MA, Shams N, Ellington L, et al. Lung ultrasound for the diagnosis of
pneumonia in adults: a systematic review and meta-analysis. Respir Res
2014; 15(1):50.

Fine MJ, Auble TE, Yealy DM, et al. A prediction rule to identify low-risk
patients with community-acquired pneumonia. N Engl J Med
1997;336(4):243-50.

Metlay JP, Waterer GW, Long AC, et al. Diagnosis and treatment of adults
with community-acquired pneumonia. An official clinical practice guideline of
the American Thoracic Society and Infectious Diseases Society of America. Am
J Re spir Crit Care Med 2019;200(7):e45-67.

Kumar A, Roberts D, Wood KE, et al. Duration of hypotension before initiation
of effective antimicrobial therapy is the critical determinant of survival in
human sep tic shock. Crit Care Med 2006;34(6):1589-96.

Li J-Y, You Z, Wang Q, et al. The epidemic of 2019-novel-coronavirus (2019
nCoV) pneumonia and insights for emerging infectious diseases in the future.
Mi crobes Infect 2020;22(2):80-5.

. Stokes EK, Zambrano LD, Anderson KN, et al. Coronavirus disease 2019 case

surveillance — United States, January 22-May 30, 2020. MMWR Morb Mortal
Wkly Rep 2020;69:759-65. 338

Guan WJ, Ni ZY, Hu Y, et al. China Medical Treatment Expert Group for
Covid-19. Clinical Characteristics of Coronavirus Disease 2019 in China. N
Engl J Med 2020;382(18):1708-20.



1253

63. Yang Y, Lu QB, Liu MJ, et al. Epidemiological and clinical features of the 2019
novel coronavirus outbreak in China. Med Rxiv 2020.
https://doi.org/10.1101/ 2020.02.10.20021675.

64. Liu Y, Gayle AA, Wilder-Smith A, et al. The reproductive number of COVID 19
is higher compared to SARS coronavirus. J Travel Med 2020;27(2):taaa021.
65. Arons MM, Hatfield KM, Reddy SC, et al. Presymptomatic SARS-CoV-2
infections and transmission in a skilled nursing facility. N Engl J Med

2020;382(22):2081-90



1254

$ Andall ciloglall 5905 Ayl c¥lally (6 ghall cidog Wtall lanis Gasbo (e Dadly 5)10%) w9853 9, 499,015 Adall 15 ghal!
alean | 4yleia!

: ekl
95 J ile 65 paylact 3olmts ulll Gala¥l sae ay ol ladss po dasw 53b) saall cli¥sll § ol HLE sue i dat Bualidl
pludl @ Bole Lxrlon oy @ly Agsylly Adall goylshall HLADI 8ol I @hegasdl Jomall lia 6055 Zeslall Gle cuandl M5 Ggule
eblizels - genll GLatls (6s5 ) alosai¥l (St (sl jomd (53 Glan, Il - Aails oMl o)l 485501 s CaiSiud (5)lshell
NETOA NP EWNEN |
Bauyall cibluedly clazedll e el Tagduddy padl HLS Il § Ag3,0ly Adall el sdd 8)1a31 c¥sSengy Aazliel Budl
Lomall wloglall Zeeal 51Y ol Bue LS iglolall gud @ Aoyl ¥l oy aall Sileus SN oo Lelilaly LoDy dass,ll
Adanall Gl §laygss
(G CIall jay (381 plamydl Bylals ol eleg Clibsdl Jso Aulladl @lusdl Asls dazlye dabyll esam? Gylall
Aasl) dolsall by cparddll Slimsluly cDlall c¥sSyiay e tondl 595 oniadl @2l @ @sill LWy (gsill plasaidly
Sl Byl e eally
Aol paad (@38l Glaz Ul Awdlly yanlly Alnyi ) Bz gty pall il yaall oy Uaases Urgs oLl o Alaall 5yl a3 e sl
Slasgay dsddl Shide cresats Lo Blle Glazs¥l lall j5m 5yls] capill bl dis Lliny Llse comy oSy bl eald 3Ll
L) sy il Slalis 8359 Aabasdd) A& (29,80l iy Oltias $55, ]l plasas¥l ey (arindd Aads 2dlye ) 22l po cpesdl
el LS s a3l Baado § sl capn Flady lasy 12DMe callatyg cilidgll S i 55311
NSs595 oy OF oy laclall jlolia 8ok SLac¥l g dsh Bds Leg radl g Bgsy Ml 2alall oplshall 8)15] cllaz? 2ol
]l 3 Al s i @bl craset! peall Bouze lilael tg)lshall
Ll (s ol Byley 855,11 LAY (6oi, Ml alasmidll (ilazsl sl j5im (o3 (laz, I Ao liall Lol



