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" Abstract

atients with community-acquired pneumonia can be divided into four groups, each with a list
Pof likely pathogens and suggested empiric therapy accordingly. Patient classification is
based on the assessment of place of therapy, the presence of cardiopulmonary disease, and the
presence of modifying factors. The admission decision remains to be difficult and follows the
prognostic scoring rules (the Pneumonia Patients Outcome Research Team, PORT) are widely
using as admission criteria. Still clinicians use inconsistent admission criteria and often
overestimate patients risk. In general, hospitalization is needed if patients have multiple risk
factors for a complicated course. Admission to the intensive care unit is needed for patients with

severe community-acquired pneumonia.
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Patient Stratification and Decision for Hospitalization

Table 1. Four patients groups according to American Thoracic Society community—acquired pneumonia guidelines

1) Qutpatients with no history of cardiopulmonary disease, and no modifying factors
2) Outpatients with cardiopulmonary disease (congestive heart failure or COPD) and/or other modifying factors (risk factors for DRSP or

gram-negative bacteria)
3) Inpatients, not admitted to the ICU, who have the following

(@ Cardiopulmonary disease, and/or other modifying factors (including being from a nursing home)

( No cardiopulmonary disease, and no other modifying factors

4) 1CU-admitted patients who have the following
@ No risks for Pseudomonas aeruginosa
(b) Risks for Pseudomonas aeruginosa

Table 2. Group |: outpatients, no cardiopulmonary disease, no
modifying factors*, t

Organisms

Streptococcus pneumoniae

Mycoplasma pneumoniae

Chlamydia pneumoniae (alone or as mixed infection)
Hemophilus influenzae

Respiratory viruses

Miscellaneous

Legionella spp.

Mycobacterium tuberculosis

Endemic fungi

* Excludes patients at risk for HIV
t In roughly 50~90% of the cases no etiology was identified
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Table 3. Group Il: outpatients, with cardiopulmonary disease,
and/or other modifying factors*, t

Organisms

Streptococcus pneumoniae (including DRSP)
Mycoplasma pneumoniae

Chlamydia pneumoniae

Mixed infection (bacteria plus atypical pathogen or virus)
Hemophilus influenzae

Enteric gram-negatives

Respiratory viruses

Miscellaneous

Moraxella catarrhalis, Legionella spp., aspiration (anaerobes),
Mycobacterium tuberculosis, endemic fungi

* Excludes patients at risk for HIV
T In roughly 50~90% of the cases no etiology was identified
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Table 4. Group lll: inpatients, not in intensive care unit*, t Table 5. Group IV: intensive care unit-admitted patients*, t
Organisms Organisms
1) Cardiopulmonary Disease and/or Modifying Factors 1) No risks for Pseudomonas aeruginosa
(Including Being from a Nursing Home) Streptococcus pneumoniae (including DRSP)
Streptococcus pneumoniae (Including DRSP) Legionella spp.
Hemophilus influenzae Hemophilus influenzae
Mycop/gsma pneumoniae Enteric gram-negative bacilli
Chlamdia pneumoniae Staphylococcus aureus
Mixed infection (bacteria plus atypical pathogen) Mycoplasma pneumoniae
Enteric gram-negatives Respiratory viruses
Aspiration (anaerobes) Miscellaneous
Viruses Chlamydia pneumoniae, Mycobacterium tuberculosis,
Legionella spp. endemic fungi

Miscellaneous 2) Risks for Pseudomonas aeruginosa
Mycobacterium tuberculosis, endemic fungi, All of the above pathogens plus

Pneumocystis carinii .
P. aeruginosa

2) I;o cardlopullmonary Disease, No Modifying Factors ¥ Excludes patients_ at risk for HIV |
- pneumoniae t In roughly one-third to one-half of the cases no etiology was
H. influenzae identified
M. pneumoniae
C. pneumoniae

Mixed infection (bacteria plus atypical pathogen) 27} )= 7A-S-2) v|s=3}ct
Viruses } i}
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Table 6. Risk factors to hospitalize patients with community-acquired pneumonia

1) Age over 65 yr

2) Presence of coexisting illnesses such as chronic obstructive lung disease, bronchiectasis, malignancy (*), diabetes mellitus, chronic
renal failure (¥), congestive heart failure (*), chronic liver disease (*), chronic alcohol abuse, malnutrition, cerebrovascular disease (*),
and postsplenectomy. A history of hospitalization within the past year is also a risk factor

3) Certain physical findings also predict either mortality, increased morbidity, or a complicated course (10,79,80,100). These physical
findings include a respiratory rate > 30 breaths/min (*); diastolic blood pressure < 60 mm Hg or systolic blood pressure < 90 mm Hg
(*); pulse > 125/min (¥*); fever < 35 or > 40°C (*); confusion or decreased level of consciousness (*); and evidence of extrapulmonary

sites of infection

4) Laboratory findings also predict increased morbidity or mortality:
@ White blood cell count < 4 x10%L or > 30 x 10%L, or an absolute neutrophil count below 1 x 10%/L
© Pao; < 60 mm Hg (*) or Paco, of > 50 mm Hg while breathing room air
(© Evidence of abnormal renal function, as manifested by serum creatinine of > 1.2 mg/dl or a BUN of > 20 mg/dl (> 7mM) (79)

@ Presence of certain unfavorable chest radiograph findings, for example, more than one lobe involvement, presence of a cavity,
rapid radiographic spreading (which usually cannot be determined at the time of admission) (8); and the presence of a pleural

effusion (*) (78)

(© Hematocrit of < 30% (*) or hemoglobin < 9 mg/dl
(D Evidence of sepsis or organ dysfunction as manifested by a metabolic acidosis, or coagulopathy

@ Arterial pH < 7.35 (¥)

* Predict mortality in the PORT prediction rule model

Table 7. Pneumonia Patients Outcomes Research Team (PORT)

Pneumonia Severity Index (PSI)

Demographic factors

Age for men
Age for women
Nursing home resident

Coexisting illnesses

Neoplastic disease (active)
Chronic liver disease
Congestive heart failure
Cerebrovascular disease
Chronic renal disease

Physical examination findings

Altered mental status

Respiratory rate > 30 minute
Systolic blood pressure < 90 mmHg
Temperature < 35°°C or 240°C
Pulse > 125 beats/minute

Laboratory and radiographic findings

Arterial pH < 7.35

Blood urea nitrogen > 30 mg/dL (11 mmol/L)
Sodium < 130 mmol/L

Glucose > 250 mg/dL

Hematocrit < 30 percent

Partial pressure of arterial oxygen < 60 mmHg*
Pleural effusion

Points
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Is the patient > 50
years of age?
No Yes
Any of the following
— conditions? — Assign patient to
: : - Neoplastic disease (active) risk class I1-V
Assign patient ) . :
to risk class T < - Congestive heart failure » according to step
- Cerebrovascular disease 2 of the
- Chronic renal disease prediction rule
- Chronic liver disease
Any of the following physical
examination abnormalities?
- Altered mental status
= - Pulse rate > 125/min —
- Respiratory rate > 30/min
- SBP <90mmHg
- Temperature < 35°C or > 40°C
Figure 1. Prediction rule to identify patients with community-acquired pneumonia.
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Patient Stratification and Decision for Hospitalization
Any of:
CURB-65  Confusion*
e Urea > 7 mmol/l
* Respiratory rate > 30/min
* Blood pressure (SBP <90 mmHg or DBP < 60 mmHg
* Age > 65 years
CURB-65 Oorl 2 3 or more
score ¢ ¢ ¢
GROUP 1 GROUP 1 GROUP 1
Mortality low(1.5%) Mortality intermediate(9.2%) Mortality high(22%)
(n=324, died=5) (n=184, died=7) (n=210, died=47)
Treatment
options
Likely suitable for Consider hospital supervised Manage in hospital as severe
home treatment treatment Pneumonia
Options may include:
(a) Short stay inpatient Assess for ICU
(b) Hospital supervised Admission especially 1f
outpatient CURB-65 score=4 or 5
* Defined as a Mental Test Score of B or less, or new disorientation in person, place or time
Figure 2. Severity assessment in a hospital setting: the CURB-65 score. One step strategy for stratifying patients with community-
acquired pneumonia risk groups according to risk of mortality at 30 days when the results of blood urea are available.
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Table 9. Definition of severe community-acquired pneumonia

4 major criteria

5 minor criteria

1) Need for mechanical ventilation*®
2) Anincrease In the size of infiltrates by >50% within 48h
3) Septic shock* or the need for vasopressors for >4h

)

4) Acute renal failure(urine output < 80ml in 4 h or serum creatinine

> 2mg/dl in the absence of chronic renal failure)

1) Respiratory rate > 30/min
2) PaO,/FiO, ratio < 250*
3) Bilateral pneumonia or multilobar pneumonia®
4) Systolic BP €90 mmHg*
)

5) Diastolic BP <60 mmHg
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