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Antibiotics Use in
the ED

LW LIN

Pathophysiology

 Mechanisms
 Inhibition of cell wall synthesis
 Inhibition of DNA synthesis
 Inhibition of protein synthesis
 Inhibition of RNA synthesis
 Interference with folate metabolism
Production of free radicals
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How to choice antibiotics wisely?

Bug

Drug Host
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1. Prescribe antibiotics for patients
only when necessary
 Bacterial vs viral infection

2. Make a reasonable guess as to the
possible pathogens
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3. Be aware of the susceptibility
patterns in your hospital/community

4. Take into account previous
antibiotic treatment

Patient risk factorSpecific pathogen for pneumonia

Malnutrition

Broad-spectrum antibiotic use . 7 d in past 1 month

Corticosteroid therapy (>10 mg prednisone daily)

Structural lung disease ( esp bronchiectasis)Pseudomonas aeruginosa

Recent antibiotic use

Multiple medical comorbidities

Cardiopulmonary disease (esp COPD)

Nursing home residentEnteric gram-negatives

Exposure to child in a day care center

Multiple medical comorbidities

Immunosuppression

Alcoholism [OR 5.2]

B-lactam use within 3 months [OR 2.8]

Age > 65 years [OR 1.2-3.8]Drug-resist
Streptococcus pneumonia
(DRSP)



6

5. Take into consideration
important host factors
 The site of infection (tissue penetration)
 Peripheral WBC
 Age and underlying disease (hepatic and renal

dysfunction)
 Duration of hospitalization (community or

nosocominal infection)
 Severity of the patient illness

6. Understand property of antibiotics

 Bactericidal vs baceriostatic
 Important property  for endocarditis, meningitis,

osteomyelitis, or in neutropenic patients.
 Clindamycin, which covers Streptococcus viridans

and Staphylococcus aureus, does not adequately
treat endocarditis.

 Augmentin vs Cefmetazole, Clindaymcin vs
metronidazole, Ertapenem vs Imipenem

 Excretion: Ceftriaxone vs Cefotaxime
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7. Use the fewest drugs possible

 Cover infections that may be caused by multiple
organisms, eg, PID

 Cover simultaneous infections at multiple sites, as in a
nursing home patient who has concomitant pneumonia,
UTI, and infected decubiti.

 Advantage of the synergy that exists between certain
antibiotics, eg. the use of penicillin with aminoglycosides
to treat enterococcus endocarditis.

 Treat critical patients with an unknown source of
infection.

 Use combination therapy only when necessary,
especially since it has the potential to increase side
effects and is more expensive

8. Switch to narrower-spectrum
antibiotic coverage with 3 days
 Broad-spectrum antibiotics can and should

be used for infections with multiple
etiologic agents, like chronic diabetic foot
infections or peritonitis, or for patients with
infections at multiple sites.

 Board-spectrum antibiotic may increase
bacterial resistance.
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9. Consider drug
toxicity

10. Pick the least expensive drug
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Issues in CAP
Diagnosis:

Failure to differentiate etiology clinically
and radiologically

No study has reliably shown a correlation
between clinical symptoms and/or chest
radiograph and etiology.

Etiology:
Not defined in 50% of patients

0 5 10 15 20 25 30

S pneumoniae
C pneumoniae*

Viral
M pneumoniae
Legionella spp

H influenzae
G-ve enterobacteria

C psittaci
Coxiella burnetii

S aureus
M catarrhalis

Other

Data from 26 prospective studies (5961 adults) from 10 countries.
*Data from 6 studies; Woodhead, Mass, 1998.

Bacteriology of Hospitalized CAP

Percentage of Cases
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Fine MJ et al.
N Engl J Med.
1997;336:243-250.

Age
> 50 y

Coexisting illness
Neoplasm
Liver disease
Congestive heart failure
Cerebrovascular disease
Renal disease

Physical Examination
Altered mental status
Respiratory rate  30
breaths/min –1

Systolic BP < 90 mm Hg
Temperature < 35 C
or  40 C
Pulse  125 beats/min –1

Outpatient Therapy

Risk Class II-V
(proceed to
Step 2)

Comorbid Conditions
Risk Class II-V
(proceed to
Step 2)

Risk Class 1

Yes
No

No Yes

Yes

No

Prediction Rule to Identify Low-Risk Patients

Characteristic Points Assigned
Demographic factor

Age
Male Age (years)
Female Age-10 (years)

Nursing home resident +10
Comorbid illness

Neoplasm +30
Liver disease +20
Congestive heart failure +10
Cerebrovascular disease +10
Renal disease +10

Physical examination
Altered mental status +20
Respiratory rate  30 breaths/min –1 +20
Systolic blood pressure < 90 mm Hg +20
Temperature < 95 F (35 C) or  104 F (40 C) +15
Pulse  125 beats/min –1 +10

Fine MJ et al. N Engl J Med. 1997;336:243-250.

Prediction Rule: Scoring System for Step 2
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Characteristic Points Assigned
Laboratory and radiographic findings
Arterial pH < 7.35 +30
BUN  30 mg/dL – 1 (11 mM) +20
Sodium < 130 mM +20
Glucose > 250 mg/dL –1 (14 mM) +10
Hematocrit < 30% +10
Po2 < 8.0 kPa (60 mm Hg) (room air) +10
Pleural effusion +10

BUN = blood urea nitrogen.
Fine MJ et al. N Engl J Med. 1997;336:243-250.

Prediction Rule: Scoring System for Step 2

Total Points Class Mortality % How to Treat
1 0.1-0.4 Outpatient

 70 2 0.6-0.7 Outpatient

71-90 3 0.9-2.8 Brief hospital
observation

91-130 4 8.5-9.3 Inpatient

 130 5 27.0-31.1 Inpatient ICU

Risk categories according to 2 validation cohorts (38,039 inpatients and 2287 in- and outpatients).
Fine MJ et al. N Engl J Med. 1997;336:243-250.

Prediction Rule: Risk Categories
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ATS Severe Pneumonia Criteria
 Major criteria (1 of 2)

 Mechanical ventilation requirement
 Septic shock

 Minor criteria (at least 3)
 Respiratory rate ≥ 30 breaths/min
 PaO2/FiO2 ratio ≤ 250
 Multilobar infiltrates
 Confusion/disorientation
 Uremia (BUN level ≥ 20 mg/dL)
 Leukopenia (WBC count < 4000 cells/mm3)
 Thrombocytopenia (platelet count <100,000 cells/mm3)
 Hypothermia (core temperature <36 )
 Hypotension requiring aggressive fluid resuscitation

3-tiered Approach (2003 IDSA Guideline)

Step 1

Step 2

Step 3
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Importance of Adequate and Appropriate
Antimicrobial Treatment

Adequate
antimicrobial

treatment

Mortality Inadequate
antimicrobial

treatment

Selection of drug-resistant microorganisms

Ongoing bacterial proliferation and inflammation

Ewig et al, Thorax 2002; 57:366

Risk Factors for Gram-Negative
Pneumonia

.022.8
(1.5-5.5)

Pulmonary
comorbid illness

.0491.9
(1.01-3.7)

Previous use of
antibiotics

<.0013.5
(1.7-7.1)

Previous hospital
admission

.042.3
(1.02-5.2)

Probable
aspiration

p ValueOR
(95% CI)

Risk Factor

Arancibia F, et al. Arch Intern Med 2002; 162:1849-58

•559 consecutive
hospitalized patients
with CAP

•60 patients (11%)
had CAP due to GNB
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Arancibia, F. et al. Arch Intern Med 2002;162:1849-1858.

Incidence of GNB According to Number of
Risk Factors Present

•559 consecutive hospitalized
patients with CAP

•60 patients (11%) had CAP due
to GNB

•4 risk factors identified in MV
analysis:

•Probable aspiration

•Previous hospital
admission

•Previous antibiotic Rx

•Presence of pulmonary
comorbidity
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0 1 2 3 or >

% of Episodes

No. of Risk Factors

OutpatientOutpatient

-lactam plus macrolide
(level I evidence)

Doxycyline
(level III evidence)

RFQ
(moxifloxacin, gemifloxacin,

levofloxacin [750 mg])
( level I evidence)

Macrolide
(level I evidence)

Presence of comorbidities, use
ATB within 3 m, high rate of DRSP

Previously healthy without ATB
use within 3 m
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Inpatient - Ward

-lactam plus macrolide
(level I evidence)

RFQ
( level I evidence)

Inpatient - ICU

APPsA+AG+Azithromycin

APPsA+AG+APsFQ
-lactam+ azithromycin

(level II evidence)

APPsA+Cipro/APsQ
-lactam + RFQ

(level I evidence)

Pseudomonas(+)Pseudomonas(-)
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Classification of Fluoroquinolones

 First generation: Ciproxin

 Second generation: Cravit

 Third generation: Avelox

G(+):
Pneumococcus
Anaerobes
Atypical pathogens

Pseudomonas

Emerging Infectious. 9 Disease Vol no.1 P1-8, 2003

G(-):

Criteria for Determining Discharge

 Patient’s vital signs are stable for 24-hour period
 BT 37.8 , RR 24, HR 100, SBP 90, and

SpO2 90% in room air or at baseline with COPD
 Patient is able to take oral antibiotics.
 Patient is able to maintain adequate hydration

and nutrition.
 Patient’s mental status is normal (or at baseline

level).
 Patient has no other active clinical or

psychosocial problems requiring hospitalization.
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NosocomialNosocomial PneumoniaPneumonia
 Second most common nosocomial

infection
15-20%

 Most common infection in ICU
 Most common nosocomial infection

related to death
 Crude mortality of VAP – 50%-70%
 Attributable mortality – 30%

Hospital-acquired pneumonia

 HAP is defined as pneumonia that occurs
48 hours or more after admission, which
was not incubating at the time of
admission
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Ventilator-associated
pneumonia
 VAP refers to pneumonia that arises more

than 48-72 hours after endotracheal
intubation

 Some patients may required intubation
after developing severe HAP and should
be managed as VAP

Healthcare-associated
pneumonia
 HCAP includes any patient who was

Hospitalized in an acute care hospital for 2 or
more days within 90 days of the infection

Resided in a nursing home or long-term care
facility

Received recent intravenous antibiotic
therapy, chemotherapy or wound care with
the past 30 days of the current infection

Attended a hospital or hemodialysis clinic



19

Drug-resistant bacteria for VAP

 Duration of MV 7 days (OR 6.0)
 Prior antibiotic use (OR 13.5)
 Prior use of broad-spectrum drugs, 3rd

cephalosporin, FQ, carbapenem (OR 4.1)
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Empiric Antibiotic Therapy
No risks for MDR pathogens

Early Onset
 Potential Pathogen

 Streptococcus pneumoniae
 Haemophilus influenzae
 MSSA
 Antibiotic-sensitive enteric

GNB
 E. Coli
 K. peumoniae
 Enterobacter species
 Proteus species
 Serratia marcescens

 Recommended Antibiotic
 Ceftriaxone
 Levofloxaxin, moxifloxacin,

or ciprofloxacin
 Ampicillin/sulbactam
 Ertapenem

Empiric Antibiotic Therapy
Risks for MDR Pathogens

Late Onset
 Potential Pathogens

 Pathogens listed in
previous slide and MDR
pathogens

 Pseudomonas
aeruginosa

 K. pneumoniae (ESBL)
 Acinetobacter species

 MRSA
 Legionella pneumophila

 Combination Antibiotic
Therapy
 Antipseudomonal

cephalosporin
 (cefepime, ceftazidime)

 Antipesudomonal carbepenem
 (imipenem, meropenem)

 -Lactam/-lactamase inhibitor
 (piperacillin-tazobactam)

plus
 Antipseudomonal FQ

 (ciprofloxacin, levofloxacin)
 Aminoglycoside

 (amikacin, GM, tobramycin)
plus

 Linezolid or vancomycin
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Neutropenic Fever

 Endogenous flora account for approximately
80% of infections patients.
 Gut (eg, Escherichia coli,Enterobacter, anaerobes)
 Skin (eg, Staphylococcus,Streptococcus)
 Respiratory tract (eg, Streptococcus pneumoniae,

Klebsiella, Corynebacterium, Pseudomonas)
 Opportunistic colonization (eg, by Clostridium difficile,

Mycobacterium, Candida, Aspergillus).
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Neutropenic fever

 Definition
A single temperature measurement ≥ 38.3 C

or a sustained temperature ≥ 38 C (≥ 100.4 F)
for more than 1 hour

 In a patient with an ANC of either < 500
cells/ L or < 1000 cells/ L, with a predicted
nadir of < 500 cells/ L over the subsequent
48 hours.

Factors Associated With Low Risk For Severe
Infection In Patients With Neutropenic Fever

 Absolute neutrophil count ≥ 100 cells/mm³
 Absolute monocyte count ≥ 100 cells/mm³
 Normal results on chest radiograph
 Normal hepatic and renal function
 Neutropenia duration < 7 days
 Neutropenia expected to resolve in < 10 days
 No IV catheter site infection
 Early evidence of bone marrow recovery
 Malignancy in remission
 Peak temperature < 39.0 C (< 102.2ºF)
 Normal results on neurologic examination
 Not ill-appearing
 No abdominal pain
 No concomitant comorbidities (eg, shock, hypoxia, deep organ infection, vomiting,

diarrhea)
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MASCC Risk Index For Patients With Neutropenic
Fever

 A score ≥ 21 indicates that the patient is likely at low risk
for significant bacterial illness.

Indications For Vancomycin In Patients With
Neutropenic Fever

 Hypotension
 Preliminary cultures showing gram-positive flora
 Known history of methicillin-resistant Staphylococcus

aureus or -lactam-resistant pneumococci
 Prior prophylaxis with a fluoroquinolone or

trimethoprim/sulfamethoxazole
 Probable catheter-related infection
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Clinical Pathway For Neutropenic fever

Intra-abdominal infection

 Stomach and duodenum
 Sterile or Gram(+) organisms, lactobacilli, and

Candida
 Proximal small bowel

 Gram(-) organisms, acute lethality
 Distal small bowel and colon

 Anaerobes, abscess formation
 Colonization resistance

 Anti-anaerobic activity can promote E.coli, Candida,
and  VRE growth
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Classification

 Primary peritonitis
 Spontaneous bacterial peritonitis
 Monomicrobial

 Secondary peritonitis
 Polymicrobial

 Tertiary peritonitis
 Persist or recur at least 48 hrs after the apparently

adequate management of primary or secondary
peritonitis

 Mortality >50%

Microbiology of Peritonitis
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Health care–associated infection

 Community-onset infection includes cases involving
patients with at least 1 of the following health care risk
factors:
 (1) presence of an invasive device at time of admission;
 (2) history of MRSA infection or colonization;
 (3) history of surgery, hospitalization, dialysis, or residence in a

long-term care facility in the 12 months preceding the culture
date.

 Hospital-onset infection includes cases involving patients
with positive culture results from a normally sterile site
obtained >48 h after hospital admission.
 These patients might also have 1 of the communityonset risk

factors.

Concepts in the management of
IA infection
 Source control

Drainage
Debridement
Definitive management
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Clinical Factors Predicting Failure of Source
Control for Intra-abdominal Infection

ExtraExtra--biliarybiliary IntraIntra--abdominal Infectionabdominal Infection
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Biliary Infection in Adults

Health Care–Associated Complicated Intra-
abdominal Infection
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UTI

Endocarditis
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Meningitis

Cellulitis
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PID

(1)A previously healthy young woman presents
with fever, dysuria, and flank pain. The most
likely pathogen causing her symptoms is:

a. S pneumoniae
b. H influenzae
c. S aureus
d. B fragilis
e. E coli
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(2)A young woman presents with a high fever
andappears to be toxic. Her history is noteworthy
only for a splenectomy due to a car accident 10
years previously. The pathogens that you would
have to especially consider and treat for are:

a. gram-negative organisms: E coli, K pneumoniae
b. encapsulated organisms: S pneumoniae, H influenzae
c. anaerobes: Bacteroides fragilis, Clostridium welchii
d. pneumocystis, Cryptococcus, and toxoplasma
e. S aureus and S pyogenes

(3)potential long-term side effect of using
broad spectrum antibiotics is:

a. genetic mutations in the human race
b. bankruptcy of the pharmaceutical companies
c. emergence of resistant organisms
d. lack of adequate coverage leading to chronic

infection
e. poor patient compliance
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(4)First-generation cephalosporins cannot be
used to treat meningitis because:

a. they do not adequately penetrate the blood-
brain barrier

b. the most likely pathogens are resistant to them
c. they are bacteriostatic drugs
d. their side effects are usually not tolerated
e. they are extremely expensiv

(5)Which class of antibiotics should
generally be avoided in young children?

a. penicillins
b. aminoglycosides
c. macrolides
d. sulfonamides
e. tetracyclines


