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DEFİNİTİON

Pneumonia, inflammation of the lung parenchyma, 

bacteria or viruses is the most common cause, 

- inhalation of chemicals, 

- trauma to the chest wall,  

- infection by other infectious agents

rickettsiae, fungi, ….
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The IDSA defines Community-Acquired Pneumonia (CAP) as 

“an acute infection of the pulmonary parenchyma that is associated with at least some 

symptoms of acute infection, accompanied by the presence of an acute infiltrate on a chest 

radiograph or auscultatory findings consistent with pneumonia (such as altered breath 

sounds and/or localized roles), in a patient not hospitalized or residing in a long-term care 

facility for more than 14 days before onset of symptoms”

The IDSA: Infectious Diseases Society of America 
5



Epidemiology

Pneumonia is a leading cause of death in the world 

The sixth most common cause of death in the USA

Every year in the USA, 5-10 million cases of CAP 

       1.1 million hospitalizations 

       5,000 deaths
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Incidence

In Europe, 44 cases per 1,000 populations per year 

two- to four-times higher aged over 60 yrs than in those aged 50 yrs

less than 1% not hospitalized patients with CAP 

12% to 14% hospitalized patients with CAP

The mortality rate
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Prevalence in the USA

46,237 elderly patients were monitored over a 3-year period, 

CAP rate, 65-69 years, 18.2 cases per 1000 person-years. 

Older than age 85 years, 52.3 cases per 1000 person-years. 

Approximately 915,900 CAPcases, elderly population, annually in the USA*

* File TM Jr, Marrie TJ. Burden of community-acquired pneumonia in North American adults. Postgrad Med. Mar 2010;122(2):130-41 

Fung HB, Monteagudo-Chu MO. Community-acquired pneumonia in the elderly. Am J Geriatr Pharmacother. Feb 2010;8(1):47-62.
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Anatomic or radiologic distribution 

• Lobar - known as focal or nonsegmental 

pneumonia 

• Multifocal / lobular (bronchopneumonia)

• Interstitial (focal diffuse)

CLASSIFICATION
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Bacterial pneumonia. Radiographic images in a patient with right upper lobe pneumonia. 12
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Streptococcus pneumoniae, Haemophilus influenzae , Moraxella catarrhalis (exacerbation of chronic bronchitis) 

 These 3 pathogens account for approximately 85% of CAP cases  *

* Howard LS, et al. Microbiological profile of community-acquired pneumonia in adults over the last 20 years. J Infect.  2005;50(2):107-13.
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Atypical CAP pathogens

Zoonotic atypical CAP pathogens

Chlamydia psittaci (psittacosis), 

Francisella tularensis (tularemia), 

Coxiella burnetii (Q fever).

Nonzoonotic atypical CAP pathogens

Legionella species, 

M pneumoniae,  

Chlamydia pneumoniae.* 

These organisms account for approximately 15% of all CAP cases.

*Burillo A, Bouza E. Chlamydophila pneumoniae. Infect Dis Clin North Am. Mar 2010;24(1):61-71. 15



Etiology

ICU (Intensive Care Unit),    complex. 

Polymicrobial infection, 11% of cases. 

S pneumoniae, respiratory viruses, and P aeruginosa.* 

Other gram-negative pathogens 

Enterobacter species, 

Serratia species, 

Stenotrophomonas maltophilia, 

Burkholderia cepacia) rarely

* Cilloniz C, et al. Community acquired polymicrobial pneumonia in the intensive care unit: aetiology and prognosis. Crit Care. Sep 14 2011;15(5):R209.
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Radiograph of pulmonary infiltrates in influenza pneumonia.
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CURB-65 Mortality Prediction Tool for Patients with CAP 

The CURB-65 is a simple scoring system easily used in the outpatient office or 

emergency room setting, which assigns 1 point for each of 5 clinical 

features:

  Clinical Factor Points

C Confusion 1

U Blood urea nitrogen > or = 20 mg/dL 1

R Respiratory rate > or = 30 breaths/min 1

B Systolic BP < 90 mm Hg or Diastolic BP < or = 60 mm Hg 1

65 Age > or = 65 1



CURB-65 

Total 
Score Mortality % Risk Level Suggested Site-of-Care

0 0.6% Low Outpatient

1 2.7% Low Outpatient

2 6.8% Moderate Short inpatient / supervised outpatient 

3 14.0% Moderate to High Inpatient 

4 or 5 27.8% High Inpatient / ICU 
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Pneumonia Severity Index (PSI)

- Risk stratification

- Identifying CAP patients (outpatient antibiotics). 

 - A variety of clinical and laboratory parameters.  

 - The PSI involves calculating a score, one of 5 risk classes.  

Classes I, II, and III: low risk for death, outpatient treatment.  

Risk classes IV and V: high risk for death, hospitalized
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Risk Factors
Patients with co-existing illnesses like 

- COPD, 

- Diabetes Mellitus, 

- Renal failure, 

- Congestive Heart Failure, 

- Coronary Artery disease, 

- Malignancy, 

- Chronic Neurological disease and 

- Chronic liver disease

 have increased incidence of CAP
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Patients with CAP and certain co-morbidities have increased mortality. 

These risk factors include 

Diabetes mellitus, Coronary artery disease, 

CHF, Immunosuppression, 

Neurologic disease, Active malignancies, 

Alcohol consumption, Increasing age, 

Bacteremia, Leukopenia, 

Hypotension, Altered mental status, 

Tachypnea, Hypoxemia, 

Aspiration pneumonia, Gram-negative infections

Risk Factors
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Clinical presentation 

Temperature greater than 38°C (100.4°F) 

Cough with or without sputum, 

Hemoptysis 

Pleuritic chest pain

Myalgia

Gastrointestinal symptoms

Dyspnea

Malaise, fatigue 

Rales, rhonchi, wheezing

Egophony, bronchial breath sounds

Dullness to percussion 

Atypical symptoms in older patients
31



32



Patient History

Typical bacterial CAP: pulmonary symptoms, 

fever, 

productive cough 

pleuritic chest pain.

Atypical CAP: a variety of pulmonary and extrapulmonary findings 

(eg, CAP plus diarrhea), often subacute. 

Legionella pneumonia: productive or nonproductive cough, pleuritic chest pain

M pneumoniae or Chlamydophila pneumoniae usually nonproductive cough.
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(H) the heart, (L) lungs, (v) vertebrae, and (C) collarbone can be seen. 35



Early, negative findings

Repeat, within 24 hours

The differentiation of viral pneumonias from nonviral pneumonias.  

Viral pneumonias display few or no infiltrates, 

but when infiltrates are present, they are almost always 

- bilateral, 

- perihilar, 

- symmetric, - interstitial. 

Chest radiography
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Sputum Studies and Blood Culture

Gram stain and/or culture. 

Reliable and diagnostic if performed on a well-collected specimen 

without many squamous epithelial cells (saliva/contamination) and a 

predominant organism is present. 

Keep in mind !!!

Elderly persons, adequate suitable sputum sample. 
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Studies in CAP Patients with HIV

CD4 count (a normal or slightly decreased) 

Chest radiographic appearance (focal infiltrates)  

Nonfocal infiltrates and hypoxemia       Pneumocystis (carinii) jiroveci pneumonia (PCP) ?? 

HIV infection       focal infiltrates           tuberculosis ??

                                                    (acid-fast bacillus (AFB) smears of sputum)

 HIV infection       S pneumoniae  CAP ?       urinary antigen testing may be useful.
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Chest radiograph demonstrating diffuse bilateral infiltrates in a patient with Pneumocystis carinii pneumonia.
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Other Laboratory Tests 

Extrapulmonary findings           atypical CAP 

Transaminase levels              psittacosis, 

              Q fever, or 

              Legionella pneumonia ?? 

Phosphorous levels 

hypophosphatemia or microscopic hematuria              Legionnaires disease  

urinalysis, 

Ferritin, 

creatine phosphokinase (CPK), 

C-reactive protein (CRP), 

cold agglutinin titers. 
FNA, TTA, and Bronchoscopy With BAL
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Pneumococcal pneumonia produces consolidation in the right upper lobe with multiple air bronchograms (black branching structures) 
present since the spaces surrounding the air-filled bronchi normally contain air but now are filled with inflammatory exudate
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CT scanning     Underlying bronchogenic carcinoma ?

               Any abnormalities are not consistent with the diagnosis of pneumonia only. 

http://www.learningradiology.com/caseofweek/caseoftheweekpix2006/cow182lg.jpg


CAP-associated complications

Empyema     (Str. pneumoniae, Kleb. pneumoniae, group A strept.) 

Cavitation       K pneumoniae infections. 

Myocardial infarction, due to fever 

Pneumococcal sepsis, 12-24 h, mortality
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Morbidity and mortality

Highest in elderly patients and in immunocompromised hosts.

- Comorbidities, 

- Increased respiratory rate, 

- Hypotension, 

- Fever, 

- Multilobar involvement, 

- Anemia, 

- Hypoxia.*

* Nakanishi M, et al. Significance of the progression of respiratory symptoms for predicting community-acquired pneumonia in general practice. 
Respirology. Aug 2010;15(6):969-74. 

44



45



Negative prognostic factors
- preexisting lung disease, 

- underlying cardiac disease, 

- poor splenic function, 

- advanced age, 

- multilobar involvement, 

- delayed initiation of appropriate antimicrobial therapy. 

*Falguera M, et al. Etiology and outcome of community-acquired pneumonia in patients with diabetes mellitus. Chest. Nov 2005;128(5):3233-9.
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Pleural effusion
Usually due to H influenzae infection, 

Pleural effusion     CAP     extrapulmonary manifestations      Legionella  inf. ??

Pleural effusion      appropriate epidemiologic history findings (such as contact 
with a rabbit or deer),          tularemia ??

CAP        large pleural effusion (serosanguineous)        group A streptococciis  

Empyema

Klebsiella, 

group A streptococci,

S pneumoniae.
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Differential Diagnosis 
*Acute bronchitis

*Myocardial infarction

*Congestive heart failure and pulmonary edema

*Pulmonary fibrosis

*Sarcoidosis

*SLE pneumonitis

*Pulmonary drug hypersensitivity reactions (nitrofurantoin)

*Drug-induced pulmonary disease

*Pulmonary embolus or infarction

*Bronchogenic carcinomas

*Radiation pneumonitis

*Wegener granulomatosis

*Lymphomas

*Tracheobronchitis 48



Hospital Care

Mild CAP             may be treated in an ambulatory setting, 

Moderately to severely ill patients with CAP        should be hospitalized.

 

Severe CAP         - oxygen and/or ventilatory support

   - require invasive ventilation

   - nonpermanent artificial airway, 

   - require admission to an intensive care unit (ICU). 
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Severe CAP         underlying severe cardiopulmonary disease, 

                    supporting cardiopulmonary function 

Direct medical efforts: 

                     administering antibiotics for CAP. 

Severe CAP and hypotension or shock

Pulmonary embolism ??  

Acute myocardial infarction ??

 

Hospital Care
      

    Diminished or absent splenic function ??
50







Duration of Therapy 

10 to 14 days 

Longer courses 
tissue necrosis         - Legionella spp., 

    - S. aureus, 
    - Pseudomonas aeruginosa

live intracellularly           - C. pneumoniae

 

Comorbidities                local (COPD) or systemic 

     (hematologic malignancy) immunity.
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Failure to Respond to Initial Therapy 
- cancers, 

- pulmonary edema, 

- pulmonary embolus, 

- pulmonary hemorrhage, 

- connective tissue diseases, 

- drug toxicity

- fungi, mycobacterial, P. Jiroveci, Pseudomonas aeruginosa

- a secondary infection, such as postinfluenza staph. pneumonia, 

- poor adherence, poor drug absorption, or drug interaction. 

- immunodeficiency (HIV, hematologic malignancy)

- anatomic derangement (COPD, bronchiectasis, neoplasm) 
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Discharge Criteria 
Candidates for discharge should have no more than one of the following poor prognostic indicators:

 

- temperature higher than 37.8° C, 

- pulse higher than 100 beats/min, 

- respiratory rate higher than 24/min, 

- systolic blood pressure lower than 90 mm Hg, 

- oxygen saturation lower than 90%, and 

- inability to maintain oral intake.
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Vaccination
Pneumococcal vaccines prevent pneumococcal bacteremia but not 

necessarily pneumococcal pneumonia. 

Two pneumococcal vaccines are approved in the USA. 

Prevnar 13, a pneumococcal 13-valent conjugate vaccine is 

approved for children aged 6 weeks to 5 years and adults aged 

50 years or older. 

The 23-valent vaccine (Pneumovax 23) is approved for adults 

aged 50 years or older and persons aged 2 years or older who 

are at increased risk for pneumococcal disease.
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On October 12, 2012, the Advisory Committee on Immunization Practices 

(ACIP) published updated recommendations for pneumococcal vaccination of 

high-risk adults. 

The committee now recommends routine use of Prevnar 13 in addition to the 

previously recommended Pneumovax 23 for 

- adults aged 19 years and older with immunocompromising conditions 

(eg, HIV, cancer, renal disease),

 

- functional or anatomic asplenia, 

- cerebrospinal fluid leaks, 

- cochlear implants.

Vaccination
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Algorithm for the management of CAP
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  Summary

* Antibiotic therapy for CAP should always be selected with patient 

characteristics, place of acquisition, severity of disease, and local 

resistance patterns in mind.

* Antimicrobial therapy should be narrowed whenever a pathogen is 

identified.

* Most pneumonias, with some exceptions, can be cured with 10 to 14 

days of antibiotic therapy.

* Failure to respond to initial therapy should raise questions of 

diagnosis, treatment adherence, and antimicrobial resistance. 59
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