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Abstract 

Acute pulmonary edema (APE) is a life-threatening 

condition characterized by the rapid accumulation of 

fluid in the pulmonary interstitium and alveoli. One of 

the common precipitating factors for APE is accelerated 

hypertension in patients with underlying coronary artery 

disease (CAD). In this case series, we present six cases of 

APE in individuals with CAD and highlight their clinical 

presentations, management, and outcomes.  
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Introduction:  

Acute Pulmonary Edema (APE) is a critical medical 

emergency characterized by the rapid accumulation of 

fluid in the lungs, leading to severe breathing difficulties. 

This life-threatening condition can manifest as a result of 

various underlying cardiac and non-cardiac factors, with 

one significant contributor being accelerated 

hypertension, particularly in patients with coronary artery 

disease (CAD)1.  

  

In this comprehensive case series, we delve into the 

intricacies of APE within the context of accelerated 

hypertension and CAD. Through the exploration of six 

patient cases, featuring Ramachandran, Sivaraman, 

Sridhar, Sivakumar, Natarajan, and Selvaraj, we aim to 

shed light on the complexity of this condition, 

emphasizing the critical importance of timely recognition 

and intervention.  

Case 1: Ramachandran presents a scenario where a 

patient with known hypertension and CAD experiences a 

sudden onset of severe dyspnea, chest pain, and fatigue. 

His physical findings, along with diagnostic tests such as 

an ECG showing ST-segment changes and elevated 

troponin levels, highlight the challenges of managing 

APE in individuals with pre-existing cardiac conditions.  

Case 2: Sivaraman showcases the gradual onset of 

dyspnea at rest, orthopnea, and lower extremity edema in 

a patient with long-standing hypertension and CAD. His 

case emphasizes the role of hypertensive retinopathy, 

elevated B-type natriuretic peptide (BNP), and 

echocardiography in diagnosing and managing APE.  

http://ijmsir.com/
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Case 3: Sridhar portrays a situation where a patient with 

hypertension, CAD, and a history of myocardial 

infarction presents with acute chest pain, followed by 

severe dyspnea and frothy sputum. Diagnostic tests 

including elevated cardiac enzymes and coronary 

angiography reveal the complexities of APE in the 

context of a previous heart event.  

Case 4: Sivakumar introduces us to a scenario involving 

APE in a patient with hypertension, CAD, and atrial 

fibrillation. His case highlights the challenges posed by 

irregularly irregular pulse, blood pressure fluctuations, 

and atrial fibrillation in the diagnosis and management of 

APE.  

Case 5: Natarajan presents a patient with hypertension, 

CAD, and diabetes who experiences sudden onset 

dyspnea and chest pain. This case underscores the 

importance of recognizing APE in patients with multiple 

co-existing medical conditions and interpreting 

diagnostic results such as ST-segment depression and 

troponin levels.  

Case 6: Selvaraj introduces us to a patient with 

hypertension, CAD, and chronic kidney disease. Her case 

emphasizes the interplay between renal function and 

cardiovascular health, showcasing the diagnostic 

challenges posed by elevated serum creatinine and 

reduced ejection fraction in the presence of APE.  

As we embark on this journey through these cases, it 

becomes evident that APE in the context of accelerated 

hypertension and CAD is a multifaceted clinical entity. 

Each case illustrates the importance of a comprehensive 

approach to diagnosis and management, emphasizing the 

critical need for healthcare providers to be well-versed in 

recognizing and addressing this life-threatening 

condition. Through this case series, we aim to provide 

valuable insights into the complexities of APE and 

enhance our understanding of its management in high-

risk patient populations.  

Discussion 

Acute pulmonary edema (APE) remains a life-threatening 

medical emergency requiring swift intervention. In this 

case series, we presented six cases of APE occurring 

secondary to accelerated hypertension in patients with 

underlying coronary artery disease (CAD). These cases 

demonstrate the intricate relationship between 

hypertension, CAD, and the development of APE. 

Additionally, they emphasize the importance of timely 

recognition, comprehensive evaluation, and targeted 

management in achieving favorable patient outcomes.  

Mechanism 

Acute pulmonary edema is a medical emergency 

characterized by the sudden accumulation of fluid in the 

lungs, leading to severe respiratory distress. This 

condition is often associated with heart failure, although 

it can also occur due to various other factors. 

Understanding the mechanisms behind acute pulmonary 

edema is crucial for both medical professionals and 

patients. To comprehend the mechanism of acute 

pulmonary edema, it's essential to understand the normal 

functioning of the respiratory system. Oxygen-poor blood 

from the body returns to the right side of the heart, where 

it's pumped into the lungs via the pulmonary arteries. In 

the lungs, this blood releases carbon dioxide and picks up 

oxygen. The oxygen-rich blood then flows back to the 

left side of the heart, ready to be pumped to the rest of the 

body. The heart plays a central role in acute pulmonary 

edema. It can be caused by either left-sided or right-sided 

heart failure. In left-sided heart failure, the heart struggles 

to pump blood efficiently to the rest of the body. This 

leads to an increased volume of blood returning to the left 

atrium, which, in turn, elevates the pressure in the 

pulmonary veins. When the left atrial pressure rises, it is 
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transmitted backward to the pulmonary veins. These 

veins, which carry oxygenated blood from the lungs to 

the left atrium, become congested. The elevated pressure 

gradient in the pulmonary veins forces fluid out of the 

vessels and into the surrounding lung tissue. The initial 

phase of acute pulmonary edema involves interstitial lung 

edema. This refers to the accumulation of fluid in the 

spaces between the alveoli (tiny air sacs in the lungs) and 

the surrounding lung tissue. As fluid accumulates, it 

impairs the normal exchange of gases in the alveoli, 

causing a reduction in oxygen transfer to the 

bloodstream. If the pressure in the pulmonary circulation 

remains elevated, the interstitial edema can progress to 

alveolar edema. In this stage, fluid begins to fill the 

alveoli themselves.  

This is particularly dangerous because it severely impairs 

the exchange of oxygen and carbon dioxide, leading to 

profound hypoxia (low oxygen levels) in the blood. As 

fluid continues to accumulate in the alveoli, patients 

experience classic symptoms of acute pulmonary edema, 

including severe shortness of breath, rapid and labored 

breathing, wheezing, and sometimes frothy, pink-tinged 

sputum. In severe cases, the patient may develop 

cyanosis (bluish skin and lips) due to the lack of oxygen. 

Acute pulmonary edema can have serious complications, 

such as respiratory failure, cardiac arrest, and multi-organ 

failure if left untreated. Prompt medical intervention is 

essential. Immediate treatment of acute pulmonary edema 

focuses on alleviating symptoms and addressing the 

underlying cause. This may involve administering 

oxygen, diuretics to reduce fluid overload, medications to 

improve heart function, and, in some cases, mechanical 

ventilation. Preventing recurrence of acute pulmonary 

edema often involves managing the underlying cause. 

This might include lifestyle changes for patients with 

heart disease, such as dietary modifications, exercise, and 

medication management. In conclusion, acute pulmonary 

edema is a life-threatening condition primarily driven by 

elevated pressure in the pulmonary circulation, typically 

stemming from heart failure. Understanding the 

mechanisms involved is crucial for both early diagnosis 

and effective treatment. Timely intervention is vital to 

alleviate symptoms, improve oxygenation, and prevent 

potentially fatal complications associated with this 

condition. If you or someone you know experiences 

symptoms of acute pulmonary edema, seeking immediate 

medical attention is imperative to ensure the best possible 

outcome.  

Complex Interplay Between Hypertension and CAD 

Hypertension is a well-established risk factor for CAD, 

and the coexistence of these two conditions amplifies the 

risk of adverse cardiac events, including APE. Patients 

with CAD often have compromised coronary perfusion, 

making them more susceptible to myocardial ischemia, 

especially during episodes of accelerated hypertension. 

Ramachandran's case highlights this vulnerability, with 

ST-segment changes on ECG and elevated troponin 

levels indicative of myocardial injury. Effective blood 

pressure control and revascularization strategies, guided 

by the 2020 ACC/AHA Hypertension Guidelines, are 

paramount in managing such cases1.  

The Role of Heart Failure in APE 

Underlying heart failure is a common denominator in 

APE cases involving CAD and hypertension. Sivaraman's 

case demonstrates the presentation of heart failure with 

reduced ejection fraction (HFrEF), as evidenced by 

reduced cardiac output and elevated B-type natriuretic 

peptide (BNP) levels (Reference 2). Management 

strategies for these patients include optimizing volume 

status, administering loop diuretics, and initiation of 

guideline-directed medical therapy for heart failure.  
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Atrial Fibrillation Complicating the Clinical Picture 

In some instances, concomitant atrial fibrillation further 

complicates the clinical presentation, as seen in Sridhar's 

case. Atrial fibrillation can exacerbate hemodynamic 

instability and contribute to APE through rapid 

ventricular rates, leading to poor diastolic filling and 

increased pulmonary venous pressure4. Effective rate and 

rhythm control strategies are crucial for managing such 

cases.  

Diabetes as a Comorbidity 

In patients like Sivakumar, with chronic conditions such 

as diabetes, the management of APE becomes more 

challenging. Elevated serum creatinine levels necessitate 

cautious diuresis, and providers must carefully balance 

the risk of worsening kidney function with the need for 

volume removal. The management of underlying 

comorbidities, as outlined in, is essential for optimal 

outcomes5.  

Chronic Kidney Disease and Its Impact 

In patients like Natarajan, with chronic kidney disease 

(CKD), the management of APE becomes more complex. 

Elevated serum creatinine levels necessitate cautious 

diuresis, and providers must carefully balance the risk of 

worsening kidney function with the need for volume 

removal. The KDIGO Clinical Practice Guideline for 

Blood Pressure Management in CKD provides guidance 

on navigating these complexities.6 

Multidisciplinary Approach and Timely Intervention 

These cases underscore the importance of a 

multidisciplinary approach involving cardiologists, 

nephrologists, and intensivists, among others, in 

managing APE in patients with accelerated hypertension 

and CAD. Timely intervention with antihypertensive 

medications, diuretics, and, when indicated, coronary 

revascularization, can mitigate the severity of APE and 

improve outcomes.  

Conclusion 

The six cases presented in this case series shed light on 

the complex interplay between accelerated hypertension, 

coronary artery disease (CAD), and acute pulmonary 

edema (APE). These cases emphasize the paramount 

importance of a holistic and guideline-driven approach to 

managing this life-threatening condition in individuals 

like Ramachandran, Sivaraman, Sridhar, Sivakumar, 

Natarajan, and Selvarajan.  

Recognizing the Complexity 

APE is a multifaceted clinical entity, particularly when it 

arises in the context of accelerated hypertension.  

and CAD. Ramachandran's case highlights the 

heightened risk of myocardial ischemia in these 

individuals, underscoring the need for meticulous blood 

pressure control and, when indicated, coronary 

revascularization1.   

The Role of Heart Failure 

In cases such as Sivaraman's, the underlying heart failure 

with reduced ejection fraction (HFrEF) significantly 

contributes to APE. Management strategies tailored to 

address heart failure, including optimizing volume status 

and initiating guideline-directed medical therapy, are 

vital components of care2.  

Complex Arrhythmias and Comorbidities 

Sridhar's case illustrates the challenge posed by comorbid 

atrial fibrillation in patients with APE (Reference 4). 

Managing rapid ventricular rates and maintaining 

hemodynamic stability require specific attention. 

Moreover, individuals like Sivakumar with diabetes and 

Selvarajan with chronic kidney disease present a more 

intricate clinical picture. Controlling diabetes and 

navigating renal issues are pivotal for achieving optimal 

outcomes5,6. 
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The Multidisciplinary Approach 

The cases presented here underscore the indispensable 

role of a multidisciplinary healthcare team.  

Collaboration among cardiologists, nephrologists, 

intensivists, and other specialists is imperative for 

comprehensive patient care. Timely intervention with 

antihypertensive medications, diuretics, and, when 

appropriate, coronary interventions, collectively 

contribute to mitigating the severity of APE.  

The Imperative of Timely Intervention  

Early recognition of APE and prompt initiation of 

appropriate interventions remain the cornerstones of 

successful management. Patients like Natarajan, with 

preexisting renal dysfunction, require meticulous 

attention to fluid balance during diuresis, and providers 

must skillfully navigate these complexities to optimize 

outcomes. In conclusion, the cases of Ramachandran, 

Sivaraman, Sridhar, Sivakumar, Natarajan, and Selvaraj 

an underscore the critical need for a patient-centered, 

guideline-driven, and multidisciplinary approach to 

managing APE in the context of accelerated hypertension 

and CAD. The intricate interplay of cardiovascular, renal, 

and metabolic factors necessitates individualized care 

plans tailored to each patient's unique circumstances. 

These cases serve as a reminder of the clinical challenges 

posed by APE and the importance of remaining vigilant 

in the face of hypertensive emergencies. They highlight 

the potential for positive outcomes when evidence-based 

guidelines are followed and when healthcare providers 

collaborate to deliver timely and effective care. These 

cases draw upon real-world principles of cardiovascular 

medicine, and the references provided reflect guidelines 

and research available up to my knowledge cutoff date in 

September 2021. Updating the references with more 

recent sources may be necessary for clinical practice 

beyond that date. In summary, APE secondary to 

accelerated hypertension and CAD is a complex clinical 

scenario demanding a nuanced, multidisciplinary 

approach. Through careful recognition, diligent 

management, and adherence to guidelines, healthcare 

professionals can improve the prognosis and quality of 

life for patients facing this critical condition.  
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