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Case report



Pneumonia is an infection of  the pulmonary parenchyma. 

Despite being the cause of  significant morbidity and mortality, 

pneumonia is often misdiagnosed, mistreated, and underestimated.

Definition:

•community-acquired pneumonia (CAP) 

•health care–associated pneumonia (HCAP):    

-hospital-acquired pneumonia (HAP) and 

-ventilator-associated pneumonia 

Classification:



Epidemiology

• One of  the most common infectious diseases in the world.

• 12/1,000/year, about 600,000 hospitalization cases per year (in the 

U.S.).

• The 6th leading cause of  death in the U.S. 

• The most common cause of  death due to infectious disease.

-N Engl J Med 1995; 333:1618-24



Pathophysiology

Proliferation of  microbial pathogens at the alveolar level and 

the host's response to those pathogens. 

Microorganisms gain access to the lower respiratory tract in 

several ways:

- Aspiration from the oropharynx – sleep /    consciousness. 

- Inhaltion of  contaminated droplets. 

- Hematogenous spread (e.g., from tricuspid endocarditis -

RARE) or by contiguous extension from an infected pleural or 

mediastinal space.



Mechanical factors are critically important in 
host defense

Hairs in nares

Branching architecture

Mucociliary clearance

Antibacterial factors

Gag reflex + cough

Normal flora 

Immune factors come into action

Resident alveolar MQ

Local proteins (Surfactant A&D) – opsonization



But when all of  these fail:

MQ release inflammatory mediators leading to clinical syndromes of  

Pneumonia:

Interleukines & TNF - Fever

Chemokines (IL-8 & G-CSF) – Leukocytosis

Alveolar capillary leak (Neutrophils, Erythrocytes) – Hemoptysis, Hypoxemia



Pathology

edema, with the presence of  a proteinaceous exudate—and often 

of  bacteria—in the alveoli. Rapid phase!

red hepatization, The presence of  erythrocytes in the cellular 

intraalveolar exudate (neutrophils are also present).

gray hepatization, The neutrophil is the predominant cell, 

fibrin deposition is abundant, and bacteria have disappeared. 

successful containment of  the infection and improvement in gas 

exchange. 

resolution, MQ cleans up the mess.



CAP



Etiology



Clinical Manifestations

• Typical presentation

• Atypical presentation

• (Overlapping)



Clinical Manifestations

• Typical presentation

– Advenced age

– Chronic underlying disease: COPD,CHF,DM,AIDS,etc.

– Productive cough (>90%)

– Sudden onset of  fever (80%)

– SOB (66%)

– Rusty sputum production (66%)

– Pleuritic chest pain (50%)

– Signs of  pulmonary consolidation (dullness, increased 

fremitus, egophony, bronchial breathing sound, rales)

– Systemic symptoms: nausea, vomiting, and/or 

diarrhea. fatigue, headache, myalgias, and arthralgias



Clinical Manifestations

• Atypical presentation

– Younger patients

– Environmental history: exposure to young children 
and sick people. Exposure  to birds, sheep, goats, cattle, 
domestic animals. Exposure to air coolers, 

– Minimal findings on physical examination

– Sore throat and hoarseness

– Gradual onset

– Dry cough

– Extrapulmonary symptoms 

• Legionella-CNS, heart, liver, GI and GU

• M.pneumoniae- upper RT, GI, skin



Diagnosis

Prompt and accurate diagnosis of  CAP is important, 

since it is the only acute respiratory tract infection in 

which delayed  antibiotic treatment has been associated 

with increased risk of  death!

When confronted with possible CAP, the physician must 

ask two questions: 

Is this pneumonia? 
•Clinical diagnosis & radiographic methods

What is the etiology? 
•Laboratory techniques



 .

Clinical Diagnosis 

Large DD : acute bronchitis, acute exacerbations of  chronic 

bronchitis, heart failure, pulmonary embolism, radiation 

pneumonitis, etc. 

Unfortunately, it is usually impossible to predict the pathogen 

in a case of  CAP with any degree of  certainty.

In more than half  of  cases, a specific etiology is never 

determined. Nevertheless, it is important to consider 

epidemiologic and risk factors that might suggest certain 

pathogens:



Etiologic Diagnosis

When susspecting pneumonia – START IMMIDIATLY 

EMPIRICAL TREATMENT!

However, Identification of  an unexpected pathogen allows 

narrowing of  the initial empirical regimen, which decreases 

antibiotic selection pressure and may lessen the risk of  

resistance. 

Pathogens with important public safety implications, such as 

Mycobacterium tuberculosis and influenza virus, may be found in 

some cases. 

Finally, without culture and susceptibility data, trends in 

resistance cannot be followed accurately, and appropriate 

empirical therapeutic regimens are harder. 



Etiologic Diagnosis

•Gram's Stain and Culture of  Sputum 

•Blood Cultures (low yield)

•Antigen Tests (detect pneumococcal and  

Legionella antigens in urine)

•PCR 

•Serology (IgM antibody) 



Community-Acquired Pneumonia: 
Treatment

•Site of care - Home? Hospital? (1/20 cost)

PSI

Nursing Home Resident 
Comorbid Diseases :

Renal Disease, Liver Disease, CHF,
Cerebrovascular Disease, Neoplasia 

Physical Exam :
Altered Mental Status, SBP < 90 
Temp < 35 or >= 40 , RR >= 30 , 
HR >= 125 

Labs :
PH < 7.35, PO2 < 60 or Sat < 90 
NA < 130 HCT < 30 
Gluc > 250 
BUN > 30 Pleural Effusion 













Other treatment considerations







Prevention



HCAP



Pathogen

Condition MRSA Pseudomonas 

aeruginosa

Acinetobacter spp. MDR 

Enterobacteriaceae

Hospitalization for 48 h X X X X

Hospitalization for 2 days 

in prior 3 months

X X X X

Nursing home or 

extended-care facility 

residence

X X X X

Antibiotic therapy in 

preceding 3 months

X X

Chronic dialysis X

Home infusion therapy X

Home wound care X

Family member with MDR 

infection

X X

Clinical Conditions Associated with 
and Likely Pathogens in HCAP




















