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Table 1. Clinical classification of pneumonia

1. Community-acquired pneumonia(CAP)

2. Hospital-acquired or nosocomial pneumonia(HAP)

3. Aspiration pneumonia

4. Recurrent pneumonia

5. Pneumonia in immunocompromised patients
(including those with AIDS)
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Table 2. Most frequent bacterial causes of CAP and HAP

Class

Class

‘Commmlity-acquired

pneumonia

Hospital-acquired
pneumonia

Streptococcus pneumoniae
Mycoplasma pneumoniae
Hemophilus influenzae
Anaerobes

Staphylococcus aureus
Enteric gram-negative bacilli
Pseudomonas aeruginosa
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Table 3. Causes of CAP according to patient category@

Organisms

Therapy

Outpatient pneumonia without . pneumoniae
comorbidity and < 60 years M. pneumoniae

of age Respiratory viruses
C. pneumoniae
H. influenzae
Outpatient pneumonia S. pneumoniae
with comorbidity Respiratory viruses
andfor = 60 years of age H. influenzae
Aerobic gram-negative bacilli
S. aureus

Hospitalized patients with CAP S. pneumoniae
H. influenzae
Mixed anaerobes
Aerobic gram-negative bacilli
Legionella species
S. aureus
C. pneumoniae
Respiratory viruses

Severe hospitalized CAP S. pneumoniae
Legionella species
Aerobic gram-negative bacilli
M. prneumoniae
Respiratory viruses

Macrolide"
OR
Telracycline*

2° cephalosporin OR TMP-SMX
OR

B-lactam/B-lactamase inhibitor

+ EM or other macrolide” *

2° or 3° cephalosporin™
OR

B-lactam/PB-lactamase inhibitor
+ Macrolide™

Macrolide™+3° cephalosporin
with anti-Pseudomonas activity
OR other antipseudomonal agents$$
such as imipenemjcilastatin,
Ciprofloxacin

EM : erythromycin, TMP-SMX : Trimethoprim-sulfamethoxazole, 2°

@ Excludes patients at risk for HIV

: second, third generation

+ Erythromycin. The newer macrolides, clarithromycin or azithromycin, should be considered in those

intolerant of erythromycin, and in smokers(to treat H. influenzae)

* Many isolates of S.pneumoniae are resistant to tetracycline, and it should be used only if the

patient is allergic to or intolerant of macrolides
++ If infection with Legionella sp. is a concern

** 3° cephalosporins are less active than 2° cephalosporins against Preumococcus and anaerobes, but
cefotaxime and ceftriazone have been successfully used in this patient group
## Use a macrolide if infection with Legionella sp. is a concern; rifampin may be added if Legionella

sp. is a documented
#H Rifampin may be added if Legionella sp. is a documented

$$ Although uncommon because of high mortality associated with P. aeruginosa pneumonia, an
aminoglycoside should be added, at least for the first few days of treatment, where one is using a 3°

cephalosporin, imipenem, or ciprofloxacin
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Table 4. Features associated with increased mortality in CAP

1. Low diastolic blood pressure( <
2. High respiratory rate ( =30 per minute )

60 mm Hg) on admission

3. Raised blood urea ( > 7 mmol/l) during the admission

Table 5. Criteria which suggest inpatient treatment of CAP

1. Age over 65 yr.

2. Presence of coexisting illness or other findings:

COPD, DM, chronic renal failure, CHF, chronic liver disease of any etiology
Previous hospitalization within 1 yr of the onset of CAP, suspicion of aspiration
Altered mental state, postsplenectomy state, chronic alcohol abuse or malnutrition

3. Physical findings

Respiratory rate > 30/min., temperature > 38.3C

Diastolic blood pressure < 60 mm Hg or a systolic pressure < 90 mm Hg

Evidence of extrapulmonary sites of disease - presence of septic arthritis, meningitis, etc.

Confusion andfor decreased level of consciousness

4. Laboratory findings

White blood cell count < 4 X 10°/L or > 30 X 10°/L, or an absolute neutrophil count < 1 X 10°/L
Pa0O; < 60 mm Hg or PaCO; of > 50 mm Hg while breathing room air

Need for mechanical ventilation

Evidence of abnormal renal function ( serum creatinine > 1.2 mg/dl, BUN > 20 mg/dl)
Presence of certain unfavorable chest radiographic findings
( > 1 lobe involvement, presence of cavity, rapid radiographic spreading and the presence of a pleural

effusion)
Hematocrit < 30% or Hemoglobin < 9 g/dl

Other evidence of sepsis or organ dysfunction
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Table 6. Causes of poor response to initial empiric

therapy

1. Inappropriate therapy
Resistance
Organism not covered

2. Unusual pathogen
P. carinii
M. tuberculosis
Endemic fungi

3. Complications of pneumonia
Empyema
Meningitis

4. Complications of treatment
Intravenous cathter-related infections
Drug fever
Antibiotic-induced colitis

5. Noninfectious mimic of pneumonia
Pulmonary embolus
Inflammatory lung disease
Carcinoma
Cardiogenic pulmonary edema
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Table 7. Definition of severe

1. Admission to the intensive care unit
2. Respiratory failure
defined as the need for mechanical ventilation
or the need for > 35% oxygen to maintain an arterial oxygen saturation > 90%
3. Rapid radiographic progression, multilobar pneumonia, or cavitation of a lung infiltrate
4. Evidence of severe sepsis with hypotension and/or end-organ dysfunction:
Shock ( systolic blood pressure < 90 mm Hg, or diastolic blood pressure < 60 mm Hg)
Requirement for vasopressors for more than 4 h
Urine output < 20 ml/h or total urine output < 80 ml in 4 h
Acute renal failure reauviring dialysis
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Table 8. Principles of antimicrobial therapy for nosocomial pneumonia

1. Initial therapy should be broad-spectrum to cover the most likely pathogens
2. Changing to a narrower spectrum and less expensive agent after 48 to 72 hours is an option
if culture results confirm infection with susceptible pathogen
3. A PB-lactam is preferred as initial therapy unless bacterial resistance
or patient hypersensitivity to the agent is suspected
4. Combination therapy with an aminoglycoside may be important for certain pathogens,
such as P. aeruginosa/Acinetobacter/Enterobacter species
5. A prolonged course of antibiotic therapy (14 to 21 days) is recommended for gram-negative bacillary
infections
6. Administering an oral fluoroquinolone after initial parenteral therapy
with a f8-lactam may allow earlier patient discharge and completion of therapy on an outpatient basis

Table 9. Initial treatment options for hospital acquird pneumonia
Clinical presentation - mild to moderate; risk factors present

Risks Organisms Drugs
Gross aspiration Core organisms Cefazolin + gentamicin(GM)
Thoracoabdominal surgery . + 2° cephalosporin +Clindamycin
anaerobes Nonpseudomonas or
3" cephalosporin Metronidazole
Ciprofloxacin
or
Ticarcillin-clavulanic acid
DM, Coma, Head injury Core organisms Cefazolin + GM
+ 2° cephalosporin
S. aureus” Nonpseudomonas 3° cephalosporin
Ciprofloxacin
Prolonged hospitalization Core organisms Table 11
andfor Prior antibiotics (consider possible
and/or ICU admission resistant gram-negative
rods and
P. aeruginosa)
High dose corticosterolds Core organisms Cefazolin + GM
+ 2° cephalosporin
Legionelia Nonpseudomonas 3° + Macrollide
cephalosporin
Ciprofloxacin
Combination of risks See Table 1l(severely ill)

* core organisms are listed in Table 10
# If methicillin-resistant S. aureus is prevalent in your institution adding vancomycin
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Table 10. Initial treatment options for hospital acquired pneumonia
Cllinical presentation - mild to moderate, no usual risk factors

Drugs
Organisms* intravenous oral
Klebsiella species Cefazolin + GM " Ticarcillin-clavulanic acid
Enterobacter species# 2° cephalosporin 2° cephalosporin
Escherichia coli Nonpseudomonas 3° cephalosporin TMP-SMX
Proteus species Fluoroquinolone

Serratia marcescens
Staphylococcus aureus

With B-lactam allergy, use ciprofloxacin or TMP-SMX; * These represent the core organisms ‘
# If the likely pathogen is an Enterobacter species, a cephalosporin should not be used regardless of
intravenous suspected results

Table 11, Initial treatment options for HAP

Clinical presentation - severe

Organisms P. aeruginosa
Klebsiella species
Enterobacter species
Escherichia coli
Proteus species
S. marcescens
S. aureus
L pneumophila*

Drugs Intravenous
Broad spectrum f-lactam or fluoroquinolone
with activity against P. aeruginosa
Piperacillin
Ceftazidime +. Aminoglycoside®
Imipenern/cilastatin
Ticarcillin/clavulanic acid
Ciprofloxacin

* May be a nosocomial pathogen. If so, add a macrolide
# Other combinations may be considered, eg, ceftazidime/ciprofloxacin
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Pneumonia in immunocompromised patient
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Table 12. Common microorganisms in immunocompromised patients

Host defense defect Conditions commonly associated

Pulmonary infection to which
patient is predisposed

Impaired antibody

Congenital and acquired hypoglobulinemias

S. pneumoniae
H. influenzae type B

Typical & atypical mycobacteria
N. asteroides, fungi

Herpes group viruses

Measles virus, P. carinii

T. gondii, S. stercoralis

Oral bacterial flora, S. aureus
Enterobacteriaceae

P. aeruginosa, Acinetobacter
Aspergillus species

S. pneumoniae
H. influenzae type B

Oral bacterial flora
Enterobacteriaceae

formation Chronic lymphocytic leukemia
Multiple myeloma, B cell lymphoma, AIDS
Alkylating agent, antimetabolite

Depressed Lymphoma, AIDS, transplantation

cell-mediated Prolonged corticosteroid therapy
Corticosteroid, Antilymphocytic globulin

Decrease in the Myeloproliféfative disorders

number of fully Cytotoxic chemotherapy

functional Congenital defects

granulocytes Antimetabolite, alkylating agent
Corticosteroid

Defects in Congenital and acquired hypoglobulinemias

complement Hypocomplementemic vasculitis

Oral and Tumors of respiratory tract

tracheobronchial Cytotoxic chemotherapy

ulceration and/or

obstructions
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{
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AR ok do] FutEE W& Fig 29 2o

Agshs o) Efo] Ao

Focal Infiltrate
I

Start cephalosporin and

aminoglycoside
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l |
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e

Depending on
OR patient tolerance OR

of invasive procedure

Ve

For two-week course
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N

Trial of amphotericin B
(? intravenous erythromycin)

Fig 1. Scheme for management of the immunocompromised host with fever and new lung infiltrates.
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1 FUO : PRE-ANTIBIOTIC EVALUATION

| l |
Moderately severe Severe granulocytopeniab Severe grahulocytopenia,
granulocytopenia” and/or clinical focus unstable vital signs, sepsis,

1 mucositis, ARDS
Monothe:ra\pyd Combination therapy ‘

Combination therapy”
vancomycin
} or

Imipenem’ + Vancomycin

W

Evaluation after 72h

GP°of GN'pathogen identified in No pathogen
blood cultures No clinical focus
L |

\ \ | I
Afebrile® Febrile Febrile Afebrile

\ |
Continue therapy Continue antibiotics for a total

for 7 days | ‘ of 7days
Bacteraemia persists FUO

|
-Check susceptibilities
and SBA = 1 : 16(peak) and > 1:8(through)
-Add aminoglycoside or vancomycin accordingly
-Look for localized infection
-Remove IV catheters
-Consider granulocyte transfusion or

GMJG - CSF
f
Granulocyte count 1 Granulocytes = or |
|
| \
Continue antibiotics and Clinical focus No clinical
wait for granulocyte recovery of infection site of
appearing infection=FUO
-Change to imipenem’ -Consider combination therapy
s -Stop aminoglycoside -Consider imipenem"

a. < 500 - 190mm -Add vancomycin if -Consider granulocyte
b. < 100 mm vascular catheter transfusion or GM/G-CSF
c. in hospital settings with high resistance rates infection -Check for non-infectious
d. newer quinolones not yet established causes of fever(drugs, etc)
e. gram positive J I |
f. ti
g. g;alg;'lgogg e Evaluation after 72h

|
Fever persist
Add Amphotericin B

Fig 2. Empiric therapeutic approaches of febrile episodes in granulocytopenic patients
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Table 13. Target groups for influenza vaccination program

1. Persons ar increased risk for flu-related complications
Persons > 65 years of age
Residents of chronic care facilities housing persons of any age with chronic medical conditions
Persons with chronic cardiopulmonary disease, including children with asthma
Persons requiring regular medical care for chronic disease, including DM, renal dysfunction, hemoglobinopathies,
or immunosuppression(e.g., HIV)

2. Persons who can transmit influenza to high-risk persons
Health care workers(physicians, nurses)
Nursing home and long-term care facility employees in contact with high-risk persons

Household members and home care providers(e.g., visiting nurses, volunteers) for high-risk individuals

3. Other groups
General population-any person who wishes to lessen their chance of acquiring influenza infection
Essential community services providers; foreign travelers
Pregnant women who have medical condition that increased their risk for complications from

. .
influenza

* Regardless of the stage of pregnancy, it is undesirable to delay vaccination for pregnant women with
high-risk conditions who will still be in the first trimester when the influenza season begins.

Table 14. High-risk persons who should receive pneumococcal vaccine

Patients > 65 years of age

Chronic cardiac disease(e.g., congestive heart failure)
Chronic pulmonary disease(COPD, chronic bronchitis)
Anatomic or functional asplenia

Chronic liver disease

Alcoholism

Diabetes mellitus

Chronic renal failure’

Hodgkin’s disease”

Chronic lymphocytic leukernia®

Multiple myeloma*

Chronic hemodialysis”

HIV infection”

* should still be considered for vaccination, although antibody response may be diminished
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