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1. Introduction

Pneumonia is a common and potentially serious respiratory
infection that affects the lungs. It is characterized by
inflammation of the lung tissue (especially the alveoli -—
tiny air sacs responsible for gas exchange) and can range in
severity from mild to life-threatening. Pneumonia remains a
major cause of morbidity and mortality worldwide despite
advances in medicine and public health.

World Health Organization estimates indicate that
pneumonia accounts for a significant portion of global
infectious disease deaths, particularly among young children
and older adults.

2. Definition and Pathophysiology

Pneumonia is defined as an acute infection of the lung
parenchyma that results in inflammation of alveoli, which
then fill with fluid, pus, and cellular debris. This process
impairs oxygenation and carbon dioxide removal, which can
lead to hypoxemia (decreased oxygen in the blood).

The lung normally maintains sterility in the lower
respiratory tract through immune defenses such as mucociliary
clearance and alveolar macrophages. However, if pathogens
overwhelm this system or are directly introduced into the
lungs, infection and inflammation result.

3. Epidemiology

Pneumonia affects people of all ages worldwide, yet the
highest risk and mortality occur in:

® Children under 5 years

e Adults over 65 years

® People with chronic diseases

® Tmmunocompromised patients

In the United States alone, over 1 million
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hospitalizations and more than 50,000 deaths annually are
attributed to pneumonia.

Recent public health data from England also show a
significant rise in emergency admissions due to pneumonia,
with over 500,000 cases requiring urgent hospital care and
tens of thousands of deaths.

Globally, pneumonia continues to be one of the leading
causes of infectious mortality, especially in low-resource
settings where access to wvaccination and healthcare 1is
limited.

4. Causes and Etiology

Pneumonia has a varied etiology and is caused by different
classes of microorganisms:

4.1 Bacterial Causes

® Streptococcus pneumoniae 1is the most common bacterial
cause 1in adults.

® Mycoplasma pneumoniae leads to so-called “walking
pneumonia” with milder symptoms.

® Klebsiella pneumoniae causes a distinct type called
Friedladnder’s pneumonia, often severe.

4.2 Viral Causes

Viruses such as influenza, respiratory syncytial virus
(RSV), and SARS-CoV-2 (COVID-19) can lead to viral pneumonia.
In children, viruses are among the most common causes.

4.3 Fungal and Other Causes

Fungal pneumonia 1s less common but significant in
immunocompromised people. Other organisms like parasites can
also be responsible in certain regions.

5. Classification of Pneumonia

5.1 Based on Where It Is Acquired

® Community-acquired pneumonia (CAP): Occurs outside
healthcare settings.

® Hospital-acquired pneumonia (HAP): Develops 248 h after
hospital admission.

® Healthcare-associated pneumonia: Arises from outpatient
clinics or long-term care facilities.

® Ventilator-associated pneumonia (VAP): A subset of HAP
in ventilated patients.

5.2 Based on Causative Agent
Bacterial pneumonia
Viral pneumonia
Fungal pneumonia
.3 Based on Anatomical Location
Lobar pneumonia: affects a large portion (lobe) of the
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lung.
® Bronchopneumonia: patchy involvement around
bronchioles.
® Interstitial pneumonia: affects the connective tissue
and alveolar spaces.
6. Symptoms and Clinical Presentation
The clinical presentation varies widely, depending on
age, organism, host dimmunity, and other factors. Common
symptoms include:
6.1 Classic Symptoms
Fever and chills
Cough (with or without sputum)
Shortness of breath
Chest pain, especially on inspirations
.2 Additional Symptoms
Fatigue and weakness
Sweating
Confusion (particularly older adults)
.3 Pediatric Presentation
Infants and young children may show:
Poor feeding
Vomiting
Lethargy
Fast breathing
.4 Atypical Presentations
Older adults may have subtle signs such as confusion or
decreased body temperature without fever.
7. Diagnosis
7.1 Clinical Evaluation
A detailed history and physical exam are essential.
Physicians listen for abnormal breath sounds such as crackles
and decreased air entry on auscultation.
7.2 Imaging
Chest X-ray: confirms infiltrates indicating pneumonia.
CT scan: may be used in complicated cases.
.3 Laboratory Tests
Complete blood count
Sputum culture
® Blood <culture These help identify the causative
organism and severity.
7.4 Advanced Diagnostic Tools
Recent research explores deep learning to improve early
diagnosis and severity assessment of pneumonia from imaging.
8. Treatment
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Treatment depends on severity, causative agent, and
patient factors.

8.1 Outpatient vs. Inpatient Care

Mild cases may be managed at home with oral antibiotics
and supportive care, whereas severe cases, especially in older
adults or those with comorbidities, require hospitalization.

8.2 Antibiotic Therapy

For bacterial pneumonia, empiric antibiotics are started
immediately. The choice reflects likely organisms and local
resistance patterns.

8.3 Antiviral Therapy

Used in confirmed viral cases such as influenza or COVID-
19 when appropriate.

8.4 Supportive Care

Includes:

® Oxygen therapy

e Hydration

® Fever and pain management

® Respiratory physiotherapy

8.5 Management of Complications

Complicated cases may need chest tube drainage for
effusions or abscesses, and ventilator support for
respiratory failure.

9. Complications

Even with treatment, pneumonia can cause significant
complications:

9.1 Pleural Effusion

Fluid accumulation around the lungs; may require
drainage.

9.2 Lung Abscess

Localized collection of pus within lung tissue.

9.3 Bacteremia and Sepsis

Microorganisms enter the bloodstream, potentially leading
to septic shock and multiorgan failure.

9.4 Acute Respiratory Distress Syndrome (ARDS)

Severe lung inflammation leading to respiratory failure.

10. Risk Factors

® Several factors increase the «risk of developing
pneumonia:

® Age (young children and older adults)

® Chronic lung diseases (COPD, asthma)

® Smoking

® Weakened immune system

® Hospitalization (especially ICU and ventilator use)
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11. Prevention

11.1 Vaccination

Pneumococcal vaccines (e.g., Pneumovax23®, Prevnarl3®) to
prevent bacterial forms.

Influenza vaccines to reduce secondary pneumonia
following flu.

11.2 Hygiene and Lifestyle

® Frequent hand-washing

® Avoiding smoking

® Healthy lifestyle to support immune functions.

11.3 Hospital-Based Prevention

Strict infection control reduces hospital-acquired
pneumonia, especially ventilator-associated forms.

12. Public Health and Social Impact

® Pneumonia is both a medical and social challenge:

¢ In high-income countries, vaccination programs and
antibiotics reduce mortality, yet it remains a leading cause
of hospital admissions for respiratory infection.

@ In low- and middle-income countries, limited access to
care, poor housing, and under-nutrition exacerbate the
burden.

13. Recent Advances and Research

13.1 Imaging and AI

Machine learning models are being developed to assist
clinicians in early detection and classification wusing
imaging modalities.

13.2 Differential Diagnosis Support

Multi-step decision support systems help differentiate
pneumonia from similar diseases like tuberculosis, aiding in
early treatment.

13.3 Vaccine Developments

Ongoing research focuses on improved vaccines to cover
broader pathogen strains.

Conclusion

Pneumonia is a heterogeneous disease caused by bacteria,
viruses, and fungi, with a spectrum of clinical severity.
Early diagnosis, appropriate antimicrobial therapy,
supportive care, and preventive measures such as vaccination
remain cornerstone strategies for reducing mortality and
morbidity. Understanding risk factors and emerging diagnostic
technologies further enhances effective management.
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