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Definition of Definition of 
PneumoniaPneumonia

Definition of Definition of 
PneumoniaPneumonia

Lower respiratory infectionLower respiratory infection
of lung tissueof lung tissue
I filt t   h t XI filt t   h t X RRInfiltrate on chest XInfiltrate on chest X--RayRay
Findings on ascultationFindings on ascultation

Classification of PneumoniaClassification of PneumoniaClassification of PneumoniaClassification of Pneumonia
Community Acquired Pneumonia (CAP)Community Acquired Pneumonia (CAP)
Hospital Acquired (Nosocomial)Hospital Acquired (Nosocomial)
N i  H  A i d (NHAP)N i  H  A i d (NHAP)Nursing Home Acquired (NHAP)Nursing Home Acquired (NHAP)
Opportunistic / ImmunosuppressedOpportunistic / Immunosuppressed

Changing Patterns of CAPChanging Patterns of CAPChanging Patterns of CAPChanging Patterns of CAP
Diagnosis of atypical pathogensDiagnosis of atypical pathogens

--LegionellaLegionella
M l  iM l  i--Mycoplasma pneumoniaeMycoplasma pneumoniae

--Chlamydia pneumoniaeChlamydia pneumoniae
Increased bacterial resistanceIncreased bacterial resistance

Treatment GuidelinesTreatment GuidelinesTreatment GuidelinesTreatment Guidelines
American Thoracic Society American Thoracic Society –– 19931993
Infectious Disease Society AmericaInfectious Disease Society America-- 1997 1997 
Infectious Disease Society America Infectious Disease Society America 20032003Infectious Disease Society America Infectious Disease Society America --20032003
Jay Sanford, MD Jay Sanford, MD -- 20082008
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Treatment StrategyTreatment StrategyTreatment StrategyTreatment Strategy
Presentations are nonspecificPresentations are nonspecific
Testing takes timeTesting takes time
Treatment is initially empiricTreatment is initially empiricTreatment is initially empiricTreatment is initially empiric
Need for hospitalization based onNeed for hospitalization based on

-- Age and health of patientAge and health of patient
-- Severity of pneumoniaSeverity of pneumonia

Bacteriology CAPBacteriology CAP
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Physical DiagnosisPhysical DiagnosisPhysical DiagnosisPhysical Diagnosis

SymptomsSymptoms
CoughCough

ExamExam
Fever (80%)Fever (80%)gg

SputumSputum
DyspneaDyspnea
MalaiseMalaise

RR>20/minRR>20/min
Crackles to examCrackles to exam
ConsolidationConsolidation

Sputum TestingSputum TestingSputum TestingSputum Testing
Specimen should be from a deep coughSpecimen should be from a deep cough
Grossly purulentGrossly purulent
Must be collected before antibiotics Must be collected before antibiotics Must be collected before antibiotics Must be collected before antibiotics 
givengiven
Immediate processing < 2 hoursImmediate processing < 2 hours
<10 SECs  and > 25 PMNs per LPF <10 SECs  and > 25 PMNs per LPF 
Office specimens can be smeared and driedOffice specimens can be smeared and dried
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ATS/ IDSA Patient CategoriesATS/ IDSA Patient Categories

OUTPATIENTOUTPATIENT
AGE <60 andAGE <60 and
NO RISKSNO RISKS

INPATIENTINPATIENT
STABLESTABLE

OUTPATIENTOUTPATIENT
AGE >60AGE >60
COMORBIDITYCOMORBIDITY

INPATIENTINPATIENT
SEVERESEVERE

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Age > 60 yrAge > 60 yr
C bid diC bid diComorbid diseasesComorbid diseases
Abnormal Vital SignsAbnormal Vital Signs
Complicated XComplicated X--ray findingsray findings
Psychosocial issuesPsychosocial issues

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Age > 60 yrAge > 60 yr

Diagnosis in the Diagnosis in the 
ElderlyElderly
Diagnosis in the Diagnosis in the 
ElderlyElderly
Mental Status ChangeMental Status Change
Lethargy / weaknessLethargy / weakness
AnorexiaAnorexia
Temperature instabilityTemperature instability

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Comorbid diseasesComorbid diseases

Comorbid FactorsComorbid FactorsComorbid FactorsComorbid Factors

-- COPDCOPD
-- DMDM

-- Cerebrovascular  DzCerebrovascular  Dz
-- EtOH  / Drug abuseEtOH  / Drug abuse

-- CRFCRF
-- CHFCHF
-- Liver DiseaseLiver Disease
-- Neoplastic DiseaseNeoplastic Disease

-- AspirationAspiration
-- SplenectomySplenectomy
--

ImmunosuppressioImmunosuppressio
nn

-- Psychosocial issuesPsychosocial issues
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Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Abnormal Vital SignsAbnormal Vital Signs

Outpatient AssessmentOutpatient Assessment
Risk Factors for AdmissionRisk Factors for Admission

RR > 30    RR > 30    
DBP<60 or  SBP <90 mm HgDBP<60 or  SBP <90 mm Hg
T  < 95 *F  > 104 *FT  < 95 *F  > 104 *FTemp < 95 *F or > 104 *FTemp < 95 *F or > 104 *F
Pulse > 125Pulse > 125
Pulse Oximetry < 90 %Pulse Oximetry < 90 %
Altered Mental StatusAltered Mental Status
Complicated CXRComplicated CXR

“The Fifth Vital Sign”“The Fifth Vital Sign”“The Fifth Vital Sign”“The Fifth Vital Sign”

Pulse oximetrPulse oximetry
SAT %SAT %

100100
9090

6060
100100

P02P02

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Complicated XComplicated X--ray ray 
findingsfindingsfindingsfindings
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ChestChest XX--rayrayChestChest XX--rayray
Documents pneumoniaDocuments pneumonia
Detects “complicated” pneumoniaDetects “complicated” pneumonia

empyemaempyema-- empyemaempyema
-- multilobar diseasemultilobar disease
-- masses,abscess, gas forming infection masses,abscess, gas forming infection 

Provides baseline for comparison     Provides baseline for comparison     

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Assessment of SeverityAssessment of Severity
OutpatientOutpatient

Psychosocial issuesPsychosocial issues
FollowFollow upup-- FollowFollow--upup

-- ComplianceCompliance

ATS/ IDSA Patient CategoriesATS/ IDSA Patient Categories

OUTPATIENTOUTPATIENT
AGE <60 andAGE <60 and
HEALTHYHEALTHY

INPATIENTINPATIENT
STABLESTABLE

OUTPATIENTOUTPATIENT
AGE >60 orAGE >60 or
COMORBIDITYCOMORBIDITY

INPATIENTINPATIENT
SEVERESEVERE

IDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment Guideline

Outpatient
Age <60
Healthy

Nonsmoker

Macrolides
Azithromycin
Erythromycin

Clarithromycin

Doxycycline Newer Quinolones
Levofloxacin
Moxifloxacin

Nonsmoker

ATS/ IDSA Patient Categories  ATS/ IDSA Patient Categories  

OUTPATIENTOUTPATIENT
AGE <60 andAGE <60 and
NO COMORBIDITYNO COMORBIDITY

INPATIENTINPATIENT
STABLESTABLE

OUTPATIENTOUTPATIENT
AGE >60 orAGE >60 or
COMORBIDITY  COMORBIDITY  OROR

BOTH                BOTH                

INPATIENTINPATIENT
SEVERESEVERE
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IDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment Guideline

Outpatient
>60 yo
Smoker

Comorbidity

Newer Macrolides
Azithromycin

Clarithromycin

Newer Quinolones
Levofloxacin
Moxifloxacin

Comorbidity

Assessment of SeverityAssessment of Severity
InpatientInpatient

Assessment of SeverityAssessment of Severity
InpatientInpatient

Vital SignsVital Signs
CXRCXR

Blood CxBlood Cx
L bL bCXRCXR

CBC CBC 
LabsLabs
Pleural fluidPleural fluid

Inpatient AssessmentInpatient Assessment
Laboratory Risk Factors for M & MLaboratory Risk Factors for M & M
Inpatient AssessmentInpatient Assessment

Laboratory Risk Factors for M & MLaboratory Risk Factors for M & M

pH < 7.35pH < 7.35
BUN > 30BUN > 30

BacteremiaBacteremia
4K < WBC  > 20K4K < WBC  > 20K

Hct < 30Hct < 30
PaO2 <60PaO2 <60

Pleural effusionPleural effusion
Multilobar Multilobar 
diseasedisease

ATS/ IDSA Patient Categories  ATS/ IDSA Patient Categories  

OUTPATIENTOUTPATIENT
AGE <60 andAGE <60 and
NO COMORBIDITYNO COMORBIDITY

INPATIENTINPATIENT
STABLESTABLE

OUTPATIENTOUTPATIENT
AGE >60 orAGE >60 or
COMORBIDITY  COMORBIDITY  OROR

BOTH                BOTH                

INPATIENTINPATIENT
SEVERESEVERE

IDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment Guideline

Inpatient
Any age
Stable

IV Ceph 3 +
IV Macrolide
Azithromycin

IV / PO Quinolone
Levofloxacin
Moxifloxacin

ATS/ IDSA Patient Categories  ATS/ IDSA Patient Categories  

OUTPATIENTOUTPATIENT
AGE <60 andAGE <60 and
NO COMORBIDITYNO COMORBIDITY

INPATIENTINPATIENT
STABLESTABLE

OUTPATIENTOUTPATIENT
AGE >60 orAGE >60 or
COMORBIDITY  COMORBIDITY  OROR

BOTH                BOTH                

INPATIENTINPATIENT
UNSTABLEUNSTABLE
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IDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment GuidelineIDSA Treatment Guideline

Inpatient
Unstable

ICU

IV  APCeph 3 or
B lactam/ase inhib +

IV  Macrolide or
Quinolone

Aspiration
Clinamycin

Quinolone
B lactam/ase inhib

Multip Drug Resist.
Staph / Strept./ Enteroc

Vancomycin

Treatment SuccessTreatment SuccessTreatment SuccessTreatment Success

Decreasing fever curveDecreasing fever curve
Decreasing WBC countsDecreasing WBC counts
D i   D i   Decreasing oxygen Decreasing oxygen 
requirement requirement 
Decreased coughDecreased cough
Improved breath sounds Improved breath sounds 

Treatment FailureTreatment FailureTreatment FailureTreatment Failure

Consultation Consultation 
Wrong BugWrong Bug
Wrong DrugWrong Drug
Complicating Complicating 
pathologypathology
Alternative Alternative 
DiagnosisDiagnosis

“Zebras” of  CAP“Zebras” of  CAP“Zebras” of  CAP“Zebras” of  CAP
LegionellaLegionella
SARS / HantaSARS / Hanta
Chlamydia psittaciChlamydia psittaci
Coxiella burnettiCoxiella burnetti
PlaguePlague

AlternativeAlternative DiagnosisDiagnosisAlternativeAlternative DiagnosisDiagnosis
Pulmonary EmbolismPulmonary Embolism
ARDSARDS
XRT pneumonitisXRT pneumonitisXRT pneumonitisXRT pneumonitis
MalignancyMalignancy
Auto immune diseasesAuto immune diseases
Congestive Heart FailureCongestive Heart Failure

PreventionPreventionPreventionPrevention
Influenza vaccination and prophylaxisInfluenza vaccination and prophylaxis
Pneumococcal vaccination Pneumococcal vaccination 
Smoking cessation / counsel at every visitSmoking cessation / counsel at every visit

Influenza vaccination and prophylaxisInfluenza vaccination and prophylaxis
Pneumococcal vaccination Pneumococcal vaccination 
Smoking cessation / counsel at every visitSmoking cessation / counsel at every visitSmoking cessation / counsel at every visitSmoking cessation / counsel at every visitSmoking cessation / counsel at every visitSmoking cessation / counsel at every visit
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Duration of TreatmentDuration of Treatment
Etiology dependentEtiology dependent

CXR FollowCXR Follow--upup

** lags 4 lags 4 -- 6 weeks6 weeks
*document that the infiltrate *document that the infiltrate 

CXR FollowCXR Follow--upup

** lags 4 lags 4 -- 6 weeks6 weeks
*document that the infiltrate *document that the infiltrate document that the infiltrate document that the infiltrate 

clearsclears
document that the infiltrate document that the infiltrate 

clearsclears


