
Antibiotic drug selection for
acute bacterial exacerbations of
chronic bronchitis (ABECB)
requires selecting among a num-
ber of available antimicrobials
and using such agents in appro-
priately risk-stratified patients.
Certain agents offer the advan-
tages of short-course therapy,
while other antibiotics provide
expanded coverage to include
gram negative organisms that
may be encountered in patients
with more extensive structural
disease and a history of coloniza-
tion with Pseudomonas species.
As a rule, antibiotics with an
extremely broad spectrum of cov-
erage (i.e., levofloxacin) should
be restricted to those 10-15% of
risk-stratified ABECB patients
known to be at risk for bacterial
exacerbation caused by gram
negative organisms encountered
in patients at the more severe
spectrum of this disease. For the overwhelming majority of patients

of ABECB, short-course therapy
with agents (i.e., moxifloxacin or
azithromycin) with activity
against S. pneumoniae, H. in-
fluenzae, and M. catarrhalis, rep-
resents an evidence-based
approach to optimizing outcomes.

In this second part of our two-
part series, the SCMARTI Panel
recommendations for antimicro-
bial therapy in ABECB are pre-
sented, along with a comprehen-
sive treatment table to guide
therapy in the emergency depart-
ment and outpatient setting.

—The Editor

Antibiotic Therapy for
ABECB: The SERF
(Severity of Exacerba-
tion and Risk Factor) 
Pathway for Outcome-
Effective Drug Selection 

Patients in whom exacerba-
tion of chronic obstructive pul-

monary disease (COPD) is associated with acute respiratory

®
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infection are at high risk for relapse unless treated.1 Patients with
acute bronchitis that is unrelated to COPD probably do not bene-
fit from antibiotic therapy. It should be noted, however, that for
patients with COPD, antibiotics appear to have a role in the treat-
ment of exacerbations caused by bacterial bronchitis (i.e.,
ABECB).2,3 The outpatient with an increase in sputum quantity
and/or a change in character or color, especially if accompanied
by increasing cough and dyspnea, should be treated with a course
of outpatient antibiotics. 

It should be stressed that many patients with COPD have col-
onization of their tracheal tract with S. pneumoniae, H. influen-
zae, or M. catarrhalis.4 Other organisms, such as Klebsiella

species, Mycoplasma pneumoniae, Pseudomonas, S. aureus, Pro-
teus species, or Chlamydia TWAR also may be seen. Unfortu-
nately, making an etiologic bacteria-specific diagnosis in
ABECB usually is not possible. Consequently, most patients will
require empiric therapy directed toward the most likely etiologic
organisms. 

Although a number of clinical decision support tools, consen-
sus guidelines, and recommendations have been issued, none has
universal support. In large part, this is because the etiologic
agents responsible for ABECB, the outcome-effectiveness of var-
ious antibiotics, and risk-stratification parameters are not as thor-
oughly elaborated as they are for community-acquired pneumo-
nia (CAP). Consequently, several authors have argued that there
is an immediate need for guidelines on antibiotic use in
COPD.2,3,7

The SCMARTI Clinical Consensus Panel has reviewed pub-
lished trials and generated a set of guidelines based on evidence-
based trials. (See Table 1.) Several attempts to formulate such
protocols have resulted in broadly similar recommendations.
Although the guidelines inevitably have been hampered by the
lack of well-designed prospective studies, they have taken a prac-
tical approach that seems to be logical and can be used in the
emergency medicine and primary care settings. It must be
emphasized, however, that the concepts on which the guidelines
are based have not yet been verified by prospective clinical
trials.5,6,7

Antibiotic Options. A number of relatively inexpensive,
well-tolerated antibiotics are available for treatment of ABECB,
including amoxicillin, trimethoprim-sulfamethoxazole, doxycy-
cline, and tetracycline. Antimicrobial resistance, particularly
involving H. influenzae, M. catarrhalis, and S. pneumoniae, has
become an increasing problem with members of each of these
drug classes. There is an increase in amoxicillin-resistant, beta-
lactamase-producing H. influenzae. New agents are providing
solutions to these difficulties. The azalide antibiotic azithromycin
has the advantage of an appropriate spectrum of coverage, an
acceptable safety profile, reasonable cost, and a three-day dosing
schedule that may improve patient compliance. 

The newer fluoroquinolones (moxifloxacin, gatifloxacin, and
levofloxacin) are advantageous when gram-negative bacteria pre-
dominate. Ciprofloxacin can be considered for this subgroup,
especially in those with structural lung disease such as
bronchiectasis and documented infection with gram-negative
species (e.g., Pseudomonas species). Its use is discouraged when
S. pneumoniae infection is suspected. Amoxicillin-clavulanate
also has in vitro activity against beta-lactamase-producing H.
influenzae and M. catarrhalis, as well as S. pneumoniae; more-
over, the agent’s clinical efficacy in lower respiratory tract infec-
tion (RTI) attributable to enzyme-producing strains has been
demonstrated. 

Severity of Exacerbation and Risk Factors Pathway. The
Severity of Exacerbation and Risk Factors (SERF) pathway for
antibiotic selection in outpatients with acute bacterial exacerba-
tions of chronic obstructive lung disease (ABE/COPD) is a clini-
cal decision, consensus-driven support tool based on epidemiolo-
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Table 1. Outpatient Management of Bacterial Infections in the Lower Respiratory Tract
(OMBIRT) Panel Treatment*† Guidelines9 Endorsed by SCMARTI Clinical Consensus Panel 

SERF** CATEGORY A 

CONDITION • SEVERITY • SUSPECTED PATHOGENS 

Acute Bacterial Exacerbation of COPD (ABE/COPD) 
Mild severity based on SERF (severity of exacerbation and risk factors) pathway and IOTT (intensity of treatment triggers) criteria 
— Suspected pathogens: Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis

Initial (preferred agent, any class) first-line therapy: Azithromycin 500 mg PO qd x 3 days 
Initial (preferred AFQ): Moxifloxacin 400 mg PO qd x 5 days 
Alternative first-line agents (macrolides): Clarithromycin 500 mg PO qd x 7 days 
Alternative first-line agents (fluoroquinolones): Gatifloxacin 400 mg PO qd x 7 days; Levofloxacin 500 mg PO qd x 7 days 
Alternative first-line agents (other classes, including generic formulations): Amoxicillin-clavulanate 875 mg PO q 12 hours x 
10 days; Doxycycline 100 mg PO bid x 7-14 days; Trimethoprim-sulfamethoxazole 1 DS tablet PO bid x 7-14 days 

SERF CATEGORY B 

CONDITION • SEVERITY • SUSPECTED PATHOGENS 

Moderate-to-severe bacterial exacerbation of COPD (ABE/COPD) 
Severity based on SERF (severity of exacerbation and risk factors) pathway and IOTT (intensity of treatment triggers) criteria 
— Suspected pathogens: Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis

Initial (preferred agent, any class) first-line therapy: Azithromycin 500 mg PO qd x 3 days 
Initial (preferred AFQ): Moxifloxacin 400 mg PO qd x 5 days 
Alternative first-line agents (macrolides): Clarithromycin 500mg PO qd x 7 days 
Alternative first-line agents (fluoroquinolones): Gatifloxacin 400 mg PO qd x 7 days; Levofloxacin 500 mg PO qd x 7 days 
Alternative first-line agents (other classes): Amoxicillin-clavulanate 875 mg PO q 12 hours x 10 days 

SERF CATEGORY C 

CONDITION • SEVERITY • SUSPECTED PATHOGENS 

Severe and/or frequently recurrent bacterial exacerbation of COPD (ABE/COPD) 
Severity based on SERF (severity of exacerbation and risk factors) pathway and IOTT (intensity of treatment triggers) criteria 
— Associated risk factors and/historical features: Recent hospitalization for ABE/COPD and documented infection with gram-negative

organisms such as: Klebsiella, Pseudomonas, and other enterobacteria; patients with structural lung disease (bronchiectasis); or 
patients who have failed first-line macrolide therapy.

— Suspected pathogens: Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis, in addition to possible 
infection with gram-negative organisms known to cause exacerbations in patients who are risk-stratified to a more severe category 
(see above) 

Initial (preferred agent, any class) first-line therapy: Moxifloxacin (preferred) 400 mg PO qd x 5 days; Gatifloxacin 400 mg PO qd 
x 7 days; Levofloxacin 500 mg PO qd x 7 days 

Alternative first-line agents (fluoroquinolones): Ciprofloxacin 500 mg PO bid x 10 days (Although effective in clinical trials and 
recommended for acute, documented gram-negative exacerbations of COPD, ciprofloxacin is not the agent of choice when 
ABE/COPD is thought to be secondary to S. pneumoniae infection) 

Alternative agents (other classes): Amoxicillin-clavulanate 875 mg PO q 12 hours x 10 days 

* Approved Indications for recommended antimicrobial agents:
Azithromycin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae,
Moraxella catarrhalis, and Haemophilus influenzae.

Clarithromycin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae,
Moraxella catarrhalis, Haemophilus influenzae, and Haemophilus parainfluenzae

Moxifloxacin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae, 
Moraxella catarrhalis, Haemophilus influenzae, Staphylococcus aureus, Klebsiella pneumoniae, and Haemophilus parainfluenzae

Gatifloxacin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae, 
Moraxella catarrhalis, Haemophilus influenzae, Staphylococcus aureus, and Haemophilus parainfluenzae

Levofloxacin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae, 
Moraxella catarrhalis, Haemophilus influenzae, Staphylococcus aureus, and Haemophilus parainfluenzae

† OMBIRT Panel recommendations and preferences are based on a critical analysis and evaluation of published clinical trials, FDA 
indications, association guidelines, and pharmatectural criteria, including cost, spectrum of coverage, compliance parameters (daily 
dose frequency, duration of therapy, and side effects), pregnancy category, and risk of drug-drug and/or drug-disease interactions.

** SERF - Severity of Exacerbation and Risk Factor clinical assessment strategy.



gy, efficacy, and prognostic data generated by many published
clinical trials.6,8 In general, the need for intensification and ampli-
fication of antimicrobial coverage in patients with ABE/COPD
depends on the likelihood of infection with gram-negative enter-
obacteria, colonization status, the patient’s history of exacerba-
tions and antimicrobial treatment response record, the patient’s
ability to tolerate a treatment failure given his or her respiratory
status, and other factors. 

The SERF Pathway (see Table 1), which is based on evi-
dence-based trials and consensus opinion, is designed as a clini-
cal support tool to help guide empiric antibiotic therapy for out-
patients with ABE/COPD. Final decisions regarding drug selec-
tion should be made by the clinician on a patient-by-patient basis
using a comprehensive database including history, physical
examination, and other diagnostic information. Specifically, the
SERF pathway identifies a number of intensification of treatment
trigger (IOTT) criteria that have been generated from consensus
reports, reviews, and prospective trials in ABE/COPD. These fac-
tors should be considered when selecting an antibiotic for empir-
ic outpatient treatment of ABE/COPD. The panel notes there is
ample support in the medical literature for using clinical parame-
ters identified in the SERF pathway and using IOTT criteria. (See
Tables 2 and 3.) 

Approximately one-half of all exacerbations of COPD can be
attributed to bacterial infection, and antibiotic therapy has been
demonstrated to improve clinical outcomes and accelerate clinical
and physiologic recovery. The major pathogen continues to be H.
influenzae, and resistance to beta-lactam antibiotics such as ampi-
cillin can be expected in 20-40% of isolated strains.2 Certain high-

risk patients, in whom the cost of clinical treatment failure is high,
can be identified by simple clinical criteria. Studies suggest, for
example, that patients with significant cardiopulmonary comor-
bidity, frequent purulent exacerbations of COPD, advanced age,
generalized debility, malnutrition, chronic corticosteroid adminis-
tration, long duration of COPD, and severe underlying lung func-
tion may be more likely to fail therapy with older drugs, such as
ampicillin, and that early relapse can be expected.2

Treatment directed toward resistant pathogens using appropri-
ate agents may be expected to lead to improved clinical out-
comes and overall lower costs, particularly if hospital admissions
and respiratory failure can be prevented. Future studies examin-
ing the role of antibiotics should enroll these high-risk patients to
determine if new therapies have significant clinical, quality-of-
life, and economic advantages over older agents.2

Other authors have proposed different classification schemes.
There is general agreement that ABECB can be defined as the
presence of increases in cough/sputum, sputum purulence, and
dyspnea. However, recent investigations suggest that the severity
of ABECB also may be divided into three stages based on the
history of the patient: 1) previously healthy individuals; 2)
patients with chronic cough and sputum and infrequent exacerba-
tions; and 3) persons with frequent exacerbations or more severe
chronic airflow limitation. 

Comparative Trials of Antibiotic Efficacy 
in Acute Bacterial Exacerbations of COPD 

The goals of therapy for ABECB are to resolve the infection
expeditiously, maintain an infection-free interval for as long as
possible, and select an antibiotic with the fewest adverse effects
and most favorable compliance profile. Because patients with
COPD frequently are on complicated, multi-modal drug therapy
(consumption of many medications with a complicated dosing
schedule is not uncommon), identifying effective, compliance-
enhancing regimens for ABECB is an important clinical objec-
tive. Moreover, because the key meta-analysis study supporting
the efficacy of antibiotics in ABE/COPD was based on previous
trials with “older” agents, it is important that practitioners are
aware of more recent studies evaluating effectiveness of newer
antibiotics for this condition. 

One randomized, multicenter, investigator-blinded, parallel-
group study compared a five-day, once-daily course of
azithromycin (two 250 mg capsules on day 1, followed by one
250 mg capsule on days 2-5) with a 10-day, three-times-daily
course of amoxicillin-clavulanate (one 500 mg tablet tid) in 70
patients with ABE/COPD.8 The results of this study indicated
that the administration of azithromycin once daily for five days is
comparable to amoxicillin-clavulanate in the treatment of
patients with ABE/COPD.8 Because reduced frequency of dosing
and shorter therapy duration may improve patient compliance,
and potentially outcomes, practitioners should be aware of differ-
ences among effective agents as they relate to these compliance-
sensitive parameters. 

One prospective, open-label, randomized study compared the
efficacy and tolerability of a 10-day course of three different

304 November 3, 2003/Emergency Medicine Reports

Table 2. The SERF Risk-Stratification 
Pathway for Antibiotic Selection in ABE/COPD

SEVERITY OF EXACERBATION AND RISK FACTOR (SERF) 
SUPPORT TOOL

RATIONALE 

The need for intensification and amplification of antimicrobial 
coverage in patients with acute exacerbations of chronic 
obstructive lung disease (ABE/COPD) depends on:
• Likelihood of infection with gram-negative enterobacteria 
• Colonization status 
• Patient’s history of exacerbations and antimicrobial treatment 
response record 

• Ability of patient to tolerate a treatment failure given his or her 
respiratory status 

• Other factors requiring sound clinical judgment 

THE SERF PATHWAY 

• Based on evidence-based trials and consensus opinion 
• Designed as a clinical decision support tool to help guide 
empiric antibiotic therapy for outpatients with ABE/COPD 

Final decisions regarding drug selection should be made by the
clinician on a patient-by-patient basis using a comprehensive
database including history, physical examination, and other 
diagnostic information.



antimicrobial regimens commonly used to treat adults with
ABECB.10 This trial assessed clarithromycin 500 mg twice daily,
levofloxacin 500 mg once daily, and cefuroxime axetil 250 mg
twice daily, each administered for 10 days with food in patients
with ABECB. Efficacy was determined on the basis of the clini-
cal response to treatment and need for hospitalization and/or fur-
ther antimicrobial therapy. 

The investigators concluded that a high rate of clinical effica-
cy and tolerability was observed in this population of patients
with ABECB treated with clarithromycin 500 mg twice daily,
levofloxacin 500 mg once daily, or cefuroxime axetil 250 mg
twice daily for 10 days. 

More recently, another group, in a randomized, double-
blinded, double-dummy, multicenter trial with 1:1 treatment
allocation, set out to compare the safety and efficacy of oral
azithromycin and levofloxacin in the treatment of outpatients
with ABECB.11 Two hundred thirty-five male or female outpa-
tients between ages 35 and 75 who had received a clinical
diagnosis of ABECB were studied. Blinded treatment arms
included either oral azithromycin 500 mg on day 1 and 250 mg
per day for days 2-5, or oral levofloxacin 500 mg q24h for 7
days. 

Both treatments were well-tolerated, with the majority of
adverse events being gastrointestinal in nature. Favorable clinical
outcomes in clinically evaluable patients were demonstrated in
89% of patients receiving azithromycin and in 92% of patients
receiving levofloxacin by day 4 of therapy. At day 24, the post-
therapy visit, favorable responses were approximately 82% and
86%, respectively, for patients in the two treatment groups. The
bacterial eradication rates of respiratory pathogens were 96% for
azithromycin and 85% for levofloxacin.11 The authors concluded
that despite increasing concerns over macrolide resistance and a
higher incidence of gram-negative pathogens encountered in
ABECB, a five-day course of oral azithromycin was clinically
and bacteriologically equivalent to a seven-day course of oral
levofloxacin in the treatment of patients with ABECB.11

The safety and efficacy of macrolides vs. fluoroquinolones
have been compared in other clinical trials, nearly all of them
demonstrating, in a rather consistent manner, comparable clinical
outcomes in patients with ABECB.12,13

A safety and efficacy study comparing moxifloxacin, an oral
advanced-generation fluoroquinolone (AFQ), with azithromycin
was conducted between October 1998 and April 1999. In all, 576
patients with ABECB were enrolled in 37 centers across the
United States and Canada; 280 (49%) of those enrolled had
ABECB (i.e., pretherapy pathogen). Patients were randomized to
receive either moxifloxacin 400 mg administered once daily for
five days or azithromycin for five days (500 mg qd x 1, then 250
qd x 4). For the purposes of study blinding, all patients received
encapsulated tablets.14

The main outcome measure was clinical response at the test-
of-cure visit (14-21 days post-therapy). Three patient populations
were analyzed for efficacy: clinically valid, microbiologically
valid (i.e., those with a pretherapy pathogen), and intent-to-treat
(i.e., received at least 1 dose of the study drug). For the efficacy-
valid group, clinical response at the test-of-cure was 88% for
patients in each treatment group. In 237 microbiologically valid
patients, corresponding clinical resolution rates were 88% for
five-day moxifloxacin vs. 86% for five-day azithromycin. Bacte-
riological eradication rates at the end of therapy were 95% for
five-day moxifloxacin and 94% for the azithromycin. Corre-
sponding eradication rates at the test-of-cure visit were 89% and
86%, respectively. Among the 567 intent-to-treat patients (283
moxifloxacin and 284 azithromycin), drug-related events were
reported for 22% and 17%, respectively. Diarrhea and nausea
were the most common drug-related events reported in each
group. 

The investigators concluded that a five-day course of
azithromycin was clinically and bacteriologically equivalent to
moxifloxacin 400 mg once daily for five days for treatment of
patients with ABECB of proven bacterial etiology.14

Short-Course Therapeutic Regimens. In a randomized,
double-blind, controlled clinical trial of acute exacerbation of
chronic bronchitis (AECB), azithromycin (500 mg once daily for
3 days) was compared with clarithromycin (500 mg twice daily
for 10 days). The primary end point of this trial was the clinical
cure rate at day 21-24. For the 304 patients analyzed in the modi-
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Table 3. SERF Pathway: Intensification 
of Treatment Trigger (IOTT) Criteria 
for Risk-Stratification in ABE/COPD

INTENSIFICATION OF TREATMENT TRIGGER (IOTT) CRITERIA SHOULD 
BE CONSIDERED WHEN SELECTING AN ANTIBIOTIC FOR EMPIRIC 
OUTPATIENT TREATMENT OF ABE/COPD 

WHEN IOTT CRITERIA ARE PRESENT, CLINICIANS SHOULD CONSIDER 
AGENTS WITH EVIDENCE-BASED SUPPORT AS INDICATED AND 
RECOGNIZE POSSIBLE LIMITATIONS OF OLDER AGENTS SUCH AS 
SULFONAMIDES, PENICILLINS, AND TETRACYCLINES 

IOTT criteria include the following:
• History of multiple bacterial exacerbations of COPD within a 
short time period (more than 3 exacerbations in < 4 months) 

• Multiple antimicrobial treatment exposures
• Documentation of gram-negative (i.e., enterobacteria, 
pseudomonas, Klebsiella, etc.) respiratory tract colonization 

• History of requiring mechanical ventilation after treatment 
failure of ABECB

• History of gram-negative nosocomial lower respiratory tract 
infection

• Chronic, systemic corticosteroid use
• Multiple emergency department visits with relapse within a 10-
day period

• Supplemental home oxygen
• Smoking
• High prevalence (documented) S. pneumoniae resistance to 
penicillin

• Chronic alcoholism associated with history of gram-negative 
(Klebsiella) lower respiratory tract infection

• Serious co-morbidity (i.e., immunosuppression, HIV, underlying 
malignancy, etc.)



fied intent-to-treat analysis at the day 21-24 visit, the clinical
cure rate for three days of azithromycin was 85% (125/147)
compared to 82% (129/157) for 10 days of clarithromycin. The
following outcomes were the clinical cure rates at the day 21-24
visit for the bacteriologically evaluable patients by pathogen:
Pathogen Azithromycin Clarithromycin

(3 Days) (10 Days)
S. pneumoniae 29/32 (91%) 21/27 (78%)
H. influenzae 12/14 (86%) 14/16 (88%)
M. catarrhalis 11/12 (92%) 12/15 (80%)

In the safety analysis of this study, the incidence of treatment-
related adverse events, primarily gastrointestinal, were compara-
ble between treatment arms (25% with azithromycin and 29%
with clarithromycin). The most common side effects were diar-
rhea, nausea, and abdominal pain, with comparable incidence
rates for each symptom of 5-9% between the two treatment arms.
In adults given 500 mg/day for three days, the discontinuation
rate due to treatment-related side effects was 0.4%. Overall, the
most common treatment-related side effects in adult patients
receiving multiple-dose regimens of azithromycin were related to
the gastrointestinal system, with diarrhea/loose stools (4-5%),
nausea (3%), and abdominal pain (2-3%) the most frequently
reported. No other treatment-related side effects occurred in
patients on the multiple-dose regimens of azithromycin with a
frequency greater than 1%. 

Role of Infectious Precipitants in ABECB 
The role of bacterial and viral-mediated infection as precipi-

tants of acute respiratory decompensation in the setting of COPD
has been controversial. Certainly, numerous studies have con-
firmed the role of viral infection in acute exacerbations of
COPD.15-17 In one study, 32% of patients with an acute exacerba-
tion had evidence of viral infection.16 In these and other investi-
gations evaluating the role of viral infection, the most common
agents identified include influenza virus, parainfluenzae, and res-
piratory syncytial virus (RSV).15-19

Interestingly, although many treatment guidelines for ABECB
do not mandate empirical antimicrobial coverage of atypical
organisms (e.g., M. pneumoniae, C. pneumoniae, and Legionel-
la) for patients with ABE/COPD, studies show that atypical
organisms such as mycoplasma or chlamydia occasionally may
be associated with decompensation in patients with COPD. In
fact, many patients with COPD have serologic evidence of previ-
ous Chlamydia infection. On the other hand, until recently, most
studies suggested that acute Chlamydia pneumoniae infection
occurs in only about 5% of acute exacerbations of COPD.18,19 A
more recent study reports Chlamydia pneumoniae is responsible
for 4-16% of AECB in hospitalized or outpatients, although
among smokers and people using steroids, the incidence is
34%.20 The authors emphasize that C. pneumoniae may either be
the sole causative agent or a co-agent in ABECB. 

Epidemiology. The precise role of bacterial infection is more
difficult to ascertain, and equally problematic to confirm in the
individual patient. Nevertheless, it is clear that bacterial precipi-
tants play an important etiologic role in ABECB.21 In one Canadi-

an study enrolling 1687 patients (80% of which had ABE/COPD),
sputum cultures were obtained in 125 patients (7.4%). Normal
flora was found in 76 of 125 sputum specimens (61%), and a
pathogen was found in 49 (39%). Of all the patients having spu-
tum cultures, H. influenzae was the most common pathogen,
occurring in 24 cases (19%), followed by S. pneumoniae in 15
(12%), and M. catarrhalis in 10 (8%).4 Complicating confirma-
tion of a linkage between acute bacterial infection and clinical
deterioration in COPD is the fact that patients with COPD have
chronic colonization of the respiratory tree with such organisms
as S. pneumoniae, H. influenzae, and H. parainfluenzae.19 In addi-
tion, M. catarrhalis is being recognized with increasing frequen-
cy. Patients with persistent symptoms of acute tracheo-bronchitis
should be suspected of having pertussis infection.

Role of Antibiotics in Improving Patient Outcomes. It
should be noted that many studies were performed prior to the
availability of more potent, compliance-enhancing agents, many
of which, such as azithromycin and the new generation fluoro-
quinolones, are not only active against atypical organisms, but
also against beta-lactamase-producing H. influenzae and M.
catarrhalis. Furthermore, the failure rate of older antibiotics may
be as high as 25%.22,23 One approach to delineating the precise
role of bacterial infection in ABECB is to evaluate the efficacy of
antibiotics in producing symptomatic and functional improve-
ment in patients during an acute exacerbation of COPD. A num-
ber of trials have been performed to assess the relationships
between antibiotic treatment and resolution of symptoms, many
of them using tetracycline as the therapeutic agent.15 Some of
these studies demonstrated a role for antibiotics during the acute
exacerbation, while others did not find a significant advantage.
However, a landmark meta-analysis of nine studies performed
between 1957 and 1992 confirms that there is a small but statisti-
cally significant benefit when antibiotics are used for acute exac-
erbations of COPD.3 The benefits are relatively greater for those
patients with ABECB who require hospitalization. 

Clinical studies of acute exacerbations of COPD are difficult
to interpret because of the heterogeneous nature of COPD, dif-
fuse symptoms that can vary spontaneously, and difficulties in
defining clinical response both in the short and long terms.
Although the role of bacterial infection—and as a result, empiric
use of antibiotics—in COPD is somewhat controversial, the most
currently available evidence shows that bacterial infection has a
significant role in acute exacerbations, but its role in disease pro-
gression is less certain. Moreover, based on the preponderance of
published evidence, antibiotic therapy is recommended in all
patients with ABE/COPD who present with infectious symptoms
(i.e., increased sputum production, change in character of the
sputum, increased coughing and shortness of breath), suggesting
that antimicrobial therapy will produce a better outcome.14,24-27

Older vs. Newer Agents. The antibiotic arsenal available for
treatment of acute bacterial exacerbations of COPD includes a
wide range of older and newer agents representing several drug
classes. Although many of the studies confirming efficacy of
antibiotics in ABE/COPD were performed with such older agents
as amoxicillin and tetracycline, usage patterns are changing in
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favor of newer agents such as macrolides and AFQs with a
broader spectrum of coverage and compliance-enhancing fea-
tures. These changes are occurring despite the increased cost of
newer agents.

There is evidence-based justification for this evolution in pre-
scribing practices.4,24-26 In the past, antibiotics such as amoxi-
cillin, ampicillin, tetracycline, erythromycin, and co-trimoxazole
were widely employed. Many of the meta-analysis trials demon-
strating the usefulness of antibiotics drew upon studies using
these agents. But resistance patterns have changed.24-29 In particu-
lar, during the last 10 years, there has been a steady rise in the
frequency of beta-lactamase production by H. influenzae and M.
catarrhalis, and more recently, strains of penicillin-resistant
pneumococci have emerged.25-29

Fortunately, these older antibiotics have been joined by newer
agents with either a wider spectrum of activity in vitro, better
pharmacokinetics, lower incidence of side effects, more conven-
ient dosing, and/or a shorter duration of therapy. Among the
antibiotics approved for acute bacterial exacerbations of COPD,
and which also have evidence-based support for their effective-
ness in this condition, the azalide azithromycin, the macrolide
clarithromycin, and quinolones such as moxifloxacin, gati-
floxacin, and levofloxacin are playing an increasingly important
role.26-31 In addition, beta-lactamase inhibitors, including second-
and third-generation cephalosporins, also are available.25

The MOSAIC study32 recently was presented at the American
Thoracic Society (ATS) Scientific Assembly and provides the most
substantial evidence suggesting better clinical outcomes in patients
treated with newer agents as compared to standard therapy with
such agents as amoxicillin or cefuroxime. This trial assessed clini-
cal and bacteriologic eradication end points—as well as reduced
need for subsequent antibiotic therapy—for ABECB patients treat-
ed with the AFQ moxifloxacin when compared to standard therapy. 

This multinational, double-blind, randomized study enrolled
chronic bronchitis patients with a history of smoking and recur-
rent ABECB. An infection-free baseline was established. Patients
with ABECB were randomized to five-day moxifloxacin (400
mg once-daily) or a seven-day course of what was designated as
standard therapy (STD), which consisted of either amoxicillin
500 mg PO tid, clarithromycin 500 mg PO bid, or cefuroxime-
axetil 250 mg PO bid. The primary end point was clinical
response 7-10 days post-treatment (TOC). 

The bacteriological success rates were 92% (65/71) in the
moxifloxacin (MXF) treatment group and 81% (64/79) in the
STD group (95% CI; 0.4, 22.1). Fewer moxifloxacin patients
required post-therapy systemic antibiotics given for current
ABECB in both the PP (MXF 10%, STD 15%; p = 0.05) and
intent-to-treat (ITT) (MXF 9%, STD 15%; p = 0.006) groups.
Rates of drug-related adverse events were comparable (MXF
7.1%, STD 4.8%). Of special importance was the observation
that the time to next ABECB was 118 days for moxifloxacin
compared to 132 days for the STD group (p < 0.05). In addition,
the moxifloxacin group required fewer repeat prescriptions for
ABECB. Based on these results, the investigators concluded that
moxifloxacin was associated with significantly higher clinical

resolution and bacteriological success rates, as well as reduced
need for post-therapy antibiotics, than patients on standard thera-
py as defined by the study.32

Antibiotic Outcome-Effectiveness and Total Cost of Ther-
apy. Unfortunately, limited data exist to guide physicians in the
cost-effective treatment of ABECB. One important study, howev-
er, attempted to determine the antimicrobial efficacy of various
agents and compared total outcome costs for patients with
ABE/COPD.33 For the purpose of this analysis, a retrospective
review was performed of 60 outpatient medical records of indi-
viduals with a diagnosis of COPD associated with acute episodes
seen in the pulmonary clinic of a teaching institution. 

The participating patients had a total of 224 episodes of
ABE/COPD requiring antibiotic treatment. Before review, empir-
ical antibiotic choices were divided into first-line (amoxicillin,
co-trimoxazole, tetracyclines, erythromycin); second-line
(cephradine, cefuroxime, cefaclor, cefprozil); and third-line
(azithromycin, amoxicillin-clavulanate, ciprofloxacin) agents.
The designations “first-line,” “second-line,” and “third-line” were
based on a consensus of resident pulmonologists, and was not
intended to indicate superiority of one group of drugs vs. another.
The residents were asked: “What antibiotic would you choose to
treat a patient with ABE/COPD on their initial presentation, on
their second presentation, and on a subsequent presentation, if
each episode was separated by 2-4 weeks?”34

The results have potentially interesting implications for antibi-
otic selection in the outpatient environment. In this study,
patients receiving first-line agents (amoxicillin, co-trimoxazole,
tetracyclines, erythromycin) failed significantly more frequently
(19% vs 7%; p < 0.05) than those treated with third-line agents
(azithromycin, amoxicillin-clavulanate, ciprofloxacin). More-
over, patients prescribed first-line agents were hospitalized sig-
nificantly more often for ABE/COPD within two weeks of outpa-
tient treatment as compared with patients prescribed third-line
agents (18.0% vs 5.3% for third-line agents; p < 0.02). Time
between subsequent ABE/COPD episodes requiring treatment
was significantly longer for patients receiving third-line agents
compared with first-line and second-line agents (p < 0.005).34

The high failure rate with such older agents as amoxicillin, tetra-
cycline, and erythromycin correlates with recent reports of
increasing antibiotic resistance.34-36

As might be expected, initial pharmacy acquisition costs were
lowest with first-line agents (first-line U.S. $10.30 ± 8.76; second-
line U.S. $24.45 ± 25.65; third-line U.S. $45.40 ± 11.11; p <
0.0001), but third-line agents showed a trend toward lower mean
total costs of ABE/COPD treatment (first-line U.S. $942 ± 2173;
second-line, U.S. $563 ± 2296; third-line, U.S. $542 ± 1946). The
use of so-called third-line antimicrobials, azithro-mycin, amoxi-
cillin-clavulanate, or ciprofloxacin, significantly reduced the fail-
ure rate and need for hospitalization, prolonged the time between
ABE/COPD episodes, and were associated with a lower total cost
of management for ABE/COPD. Well-designed, prospective stud-
ies are needed to confirm these findings and determine how criti-
cal pathways should be constructed to maximize outcome-effec-
tiveness of antibiotics used for ABE/COPD. 

November 3, 2003/Emergency Medicine Reports 307



Based on these results, the authors of this retrospective analy-
sis suggest that these trends should be of interest to the following
groups: 1) managed care decision-makers involved in the formu-
lary selection process; 2) physicians whose objective is to opti-
mize outcome-effectiveness of antibiotic therapy; and 3) patients
with ABECB because definitive treatment of the initial presenta-
tion is necessary to minimize work disability, permit continuance
of normal activities, reduce hospitalizations requiring more inten-
sive therapy, and prevent further clinical deterioration from bron-
chitis to pneumonia.34

In addition, the reduction in the hospitalization rate observed
with second-line and third-line agents, when compared with first-
line agents, may have potential impact on the mortality of
patients with COPD. In a recent study of 458 patients with
COPD who required admission to hospital for ABECB, mortality
was 13% after a median length of stay of 10 days. Mortality at
180 days was 35%.37 The severity of ventilator-related impair-
ment of lung function in patients with COPD is strongly related
to death both from obstructive lung disease and from all caus-
es.37,38 Moreover, patients who experience frequent episodes of
ABE/COPD are at risk for accelerated loss of lung function, and
effective antibiotic therapy may slow this decline. The use of
third-line antibiotics in the outpatient setting could decrease the
number of hospitalizations and the degenerative disease process,
and thus prolong the survival of patients with COPD. Further
evaluation of this hypothesis is required.34,36-39

Based on data collected in this study, the use of azithromycin,
amoxicillin-clavulanate, or ciprofloxacin for the treatment of
ABECB resulted in significantly fewer physician office visits and
appeared to prevent hospitalizations when compared with first- or
second-line antimicrobial therapy.34 Whether there is any difference
among these agents remains to be evaluated longitudinally. Other
AFQs also may provide similar advantages over older agents, and
this possibility should be evaluated in prospective studies. Addition-
ally, the repetitive nature of return visits to the ED or outpatient
clinic for ABECB may assist in identifying patients who require
initial treatment with more effective agents to prevent ABE/COPD-
related hospital admissions and progression of the disease. 

Summary of Antibiotic Therapy in ABECB 
Bacterial agents appear to be particularly associated with

ABECB in patients with low lung function and those with frequent
episodes accompanied by purulent sputum. Non-typable H.
influenzae, S. pneumoniae, and M. catarrhalis account for up to
50% of episodes of ABECB. Gram-negative bacilli are more likely
to occur in patients with more severe lung disease. Antibiotics have
been used to ameliorate ABECB, to prevent ABECB, and to pre-
vent the long-term loss of lung function that characterizes COPD.
Numerous prevention trials have been conducted with fairly con-
sistent results; antibiotics do not lessen the number of episodes of
ABECB but do reduce the number of days lost from work.40

Most antibiotic trials have studied the impact of treatment on
episodes of ABECB and results have been inconsistent, largely
due to patient selection and end point definition. In patients with
severe airway obstruction, especially in the presence of purulent

sputum, antibiotic therapy significantly shortens the duration of
symptoms and can be cost-effective. During the past 50 years,
virtually all classes of antimicrobial agents have been studied in
ABECB. Important considerations include penetration into respi-
ratory secretions, spectrum of activity, and antimicrobial resist-
ance. These factors limit the usefulness of drugs such as amoxi-
cillin, erythromycin, and trimethoprim-sulfamethoxazole.
Extended spectrum oral cephalosporins, newer macrolides, and
doxycycline have demonstrated efficacy in clinical trials. Amoxi-
cillin-clavulanate and fluoroquinolones generally should be
reserved for patients with more severe disease. 

While many episodes of acute exacerbation of COPD are
caused by viral infection, the weight of evidence seems to indi-
cate that patients respond to oral antibiotics—especially when
the exacerbation is associated with signs and symptoms of acute
bacterial bronchitis that is superimposed on COPD with a pres-
entation characterized by fever, dyspnea, increase in sputum pro-
duction, or change in the color of sputum.41 Available antibiotics
with evidence-based support for their efficacy and which have
indications for ABECB have been discussed in detail. 

Patients with ABECB who are deemed suitable for oral, out-
patient therapy and who do not have significant IOTT criteria as
outlined in the SERF pathway (see Table 3) and whose clinical
history does not suggest the need for more extensive gram-nega-
tive coverage, should be discharged with a compliance-sensitive
antibiotic that provides adequate coverage of S. pneumoniae, H.
influenzae, and M. catarrhalis. 

Macrolides/Azithromycin. Based on evidence-based trials
and pharmatectural criteria (duration of therapy, reduced dosing
frequency, drug interaction profile, cost, and spectrum of cover-
age), macrolides such as azithromycin should be considered a
first-line agent in patients with ABECB who, on the basis of clin-
ical judgment, are likely to be infected with S. pneumoniae, H.
influenzae, or M. catarrhalis.5,7,42-49 The SCMARTI Clinical Con-
sensus Panel acknowledged the potential advantages of a simpli-
fied dosing schedule for azithromycin consisting of 500 mg PO
once daily for only three days. 

When using azithromycin, a number of pharmacokinetic and
drug interaction factors should be considered. Azithromycin
(500 mg on day 1 and 250 mg on days 2-5) did not affect the
plasma levels or pharmacokinetics of theophylline administered
as a single intravenous dose. However, because the effect of
azithromycin on plasma levels or pharmacokinetics of theo-
phylline is not known, until further data are available, prudent
medical practice dictates careful monitoring of plasma levels of
theophylline in COPD patients receiving azithromycin and theo-
phylline concomitantly. The same precaution should be applied
to patients receiving warfarin and azithromycin concomitantly.
Other macrolides generally require a similar monitoring strategy. 

Clarithromycin, another advanced-generation macrolide,
requires a much longer course of therapy and, as a seven-day
course, is more expensive ($58-$68 for a 7-day course) than a
three-day course of azithromycin ($43-$46). In general, the deci-
sion to use a macrolide such as azithromycin is based on consider-
ation of its generally acceptable cost ($43-$46 for a 3-day treat-
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ment regimen), as well as its real-world advantages, which include
convenient, once-daily dosing; a correct spectrum of coverage;
favorable drug interaction profile; and toleration data (gastroin-
testinal side effects occur in about 3-5% of patients taking a 5-day,
multiple-dose regimen). The oral tablet formulation permits con-
sumption of the antibiotic without regard to food ingestion. 

AFQs. Patients who are macrolide treatment failures, who are
suspected of gram-negative infection with enterobacteria, and/or
who present with multiple IOTT points on the SERF pathway
may be effectively served by a fluoroquinolone such as moxi-
floxacin, levofloxacin, gatifloxacin, or ciprofloxacin, the latter of
which is not recommended when S. pneumoniae is the presumed
causative agent. Among the AFQs, because of its five-day course
of therapy and because it has the lowest MICs against S. pneu-
moniae, moxifloxacin is the preferred agent. 

Summary for Empiric Antibiotic Selection in
Outpatients with ABECB: Risk-Directed Therapy 

A variety of antibiotics are available for outpatient manage-
ment of pulmonary infections. Although the selection process
can be daunting, as mentioned, a sensible approach accompanied
by specific recommendations for antibiotic selection in patients
with outpatient bacterial infections of the respiratory tract, has
been generated by the SCMARTI Clinical Consensus Panel.
Regardless of the specific antimicrobial selected, one of the most
important issues for the clinician is to ensure that the appropriate
intensity and spectrum of coverage are provided, according to
patient and community/epidemiological risk factors and patterns.
The significant majority of outpatients with ABECB are appro-
priately managed with a macrolide. In the minority of cases (i.e.,
those in which infection with gram-negative organisms is sus-
pected or if there is structural lung disease), the practitioner,
based on clinical judgment, may consider shifting to and intensi-
fying therapy with an extended spectrum quinolone. 

As a rule, the clinical criteria for initiating antibiotic therapy
in patients with a documented history of COPD, and who are
suspected of having ABECB, include the presence of at least two
of the following three symptoms: increasing purulence of spu-
tum, increasing volume of sputum production, and increasing
cough and/or dyspnea. In contrast, patients with symptoms of
acute tracheobronchitis who have no history of COPD initially
should not be treated with antibiotics, since antibiotics have not
been shown to improve outcomes in this patient population. 

Given the concerns about antibiotic overuse and the potential for
emerging resistance among drug-resistant S. pneumoniae (DRSP)
to fluoroquinolones, the SCMARTI Clinical Consensus Panel con-
curs with other national guidelines specifying advanced-generation
macrolides such as azithromycin (or clarithromycin) as initial thera-
py for outpatient ABECB and use of AFQs or amoxicillin-clavu-
lanate as alternative agents in patients who fail therapy or who have
risk factors predictive of gram-negative infection. Patients who do
not respond to oral therapy with one class of antibiotics (relapse)
may be treated with a course of antibiotics with different gaps in
coverage. Reinfections should be treated with antibiotics that have
been shown to be effective in previous exacerbations. 

A number of relatively inexpensive, well-tolerated antibiotics
also are available, including amoxicillin, trimethoprim-sul-
famethoxazole, doxycycline, and tetracycline. Antimicrobial resist-
ance, particularly involving H. influenzae, M. catarrhalis, and S.
pneumoniae, has become an increasing problem with many of
these agents, specifically with older members of each of these drug
classes. There is an increase in amoxicillin-resistant, beta-lacta-
mase-producing H. influenzae. New agents are providing solutions
to these difficulties. The azalide antibiotic azithromycin has the
advantage of an appropriate spectrum of coverage, an acceptable
safety profile, reasonable cost, and a unique three-day patient-dos-
ing schedule that has the potential to improve patient compliance. 

The newer fluoroquinolones, especially gatifloxacin and lev-
ofloxacin, are advantageous when gram-negative bacteria pre-
dominate; ciprofloxacin is another appropriate choice in this sub-
group, especially for those with structural lung disease such as
bronchiectasis and documented infection with gram-negative
species such as Pseudomonas. When there is documented infec-
tion with DRSP, moxifloxacin is a prudent choice. 

Amoxicillin clavulanate also has in vitro activity against beta-
lactamase-producing H. influenzae and M. catarrhalis, as well as S.
pneumoniae; moreover, the agent’s clinical efficacy in lower RTI
attributable to enzyme-producing strains has been demonstrated.

* The SCMARTI Clinical Consensus Panel & Scientific
Roundtable was supported by an unrestricted educational grant
from Pfizer Pharmaceuticals.

References 
1. Kanner RE, Renzetti AD Jr, Stanish WM, et al. Predictors of sur-

vival in subjects with chronic airflow limitation. Am J Med 1983;

74:249-255. 

2. Grossman RF. The value of antibiotics and the outcomes of antibiot-

ic therapy in exacerbations of COPD. Chest 1998;113:249S-255S. 

3. Saint S, Bent S, Vittinghoff E, et al. Antibiotics in chronic obstruc-

tive pulmonary disease exacerbations. A meta-analysis [see com-

ments]. JAMA 1995;273:957-960. 

4. Salit IE, Mederski B, Morisset R, et al. Azithromycin for the treat-

ment of acute LRTIs: A multicenter, open-label study of infections

in medicine. Infect Med 1998;15:773-777. 

5. Shu D, et al. A controlled randomized multicenter trial comparing 5

days of azithromycin to 10-14 days of clarithromycin for the treat-

ment of acute bacterial exacerbations of chronic bronchitis. In:

American Society for Microbiology, ed. 37th Interscience Confer-

ence on Antimicrobial Agents and Chemotherapy; Sept. 28-Oct. 1,

1997; Toronto, Ont. Washington, D.C.; 1997:372. 

6. Wilson R. The role of infection in COPD. Chest 1998;113:

242S-248S. 

7. Rosen MJ. Treatment of exacerbations of COPD. Am Fam Phys

1992;45:693-697. 

8. Warren Whitlock on behalf of the Multicenter Chronic Obstructive

Pulmonary Disease Study Group. Multicenter comparison of

azithromycin and amoxicillin/clavulanate in the treatment of

patients with chronic obstructive pulmonary disease. Curr Thera-

peutic Res 1995;56:10. 

9. Bosker G, Villica B, Bonanni P, et al. Outpatient management of

November 3, 2003/Emergency Medicine Reports 309



bacterial infections in the lower respiratory tract (OMBIRT): Diag-

nosis, evaluation, and antibiotic selection in the primary care setting.

Infect Dis Consensus Rep Oct. 1, 2002. 

10. Weiss LR. Open-label, randomized comparison of the efficacy and

tolerability of clarithromycin, levofloxacin, and cefuroxime axetil in

the treatment of adults with acute bacterial exacerbations of chronic

bronchitis. Clin Ther 2002;24:1414-1425. 

11. Amsden GW, Baird IM, Simon S, et al. Efficacy and safety of

azithromycin vs levofloxacin in the outpatient treatment of acute

bacterial exacerbations of chronic bronchitis. Chest 2003;123:

772-777. 

12. Chodosh S, DeAbate CA, Haverstock D, et al. Short-course moxi-

floxacin therapy for treatment of acute bacterial exacerbations of

chronic bronchitis. The Bronchitis Study Group. Respir Med 2000;

94:18-27. 

13. Wilson R, Kubin R, Ballin I, et al. Five-day moxifloxacin compared

with 7 day clarithromycin for the treatment of acute exacerbations

of chronic bronchitis. J Anitimicrob Chemother 1999;44:501-513. 

14. DeAbate CA, Mathew CP, Warner JH, et al. The safety and efficacy

of a short course (5-day) moxifloxacin vs. azithromycin in the treat-

ment of patients with acute exacerbation of chronic bronchitis.

Respir Med 2000;94:1029-1037. 

15. Fagon JY, Chastre J. Severe exacerbations of COPD patients: The

role of pulmonary infections. Semin Respir Infect 1996;11:109-118. 

16. Gump DW, Philips CA, Forsyth BR. Role of infection in chronic

bronchitis. Am Rev Respir Dis 1976;113:465-474. 

17. Blasi F, Legnani D, Lombardo VM, et al. Chlamydia pneumoniae

infection in acute exacerbations of COPD. Eur Respir J 1993;6:

19-22. 

18. Beaty CD, Grayston JT, Wang SP, et al. Chlamydia pneumoniae,

strain TWAR, infection in patients with chronic obstructive pul-

monary disease. Am Rev Respir Dis 1991;144:1408-1410. 

19. Eller J, Ede A, Schaberg T, et al. Infective exacerbations of chronic

bronchitis: Relation between bacteriologic etiology and lung func-

tion. Chest 1998;113:1542-1548. 

20. Karnak D, Beder S. Treatment of Chlamydia pneumoniae infection

and chronic obstructive pulmonary disease. Expert Opin Pharma-

cother 2002;3:1461-1470. 

21. Sethi S, Evans N, Grant BJ, et al. New strains of bacteria and exac-

erbations of chronic obstructive pulmonary disease. N Engl J Med

2002;347:465-471. 

22. Ball P, Harris JM, Lowson D, et al. Acute infective exacerbations of

chronic bronchitis. QJM 1995;88:61-68. 

23. Macfarlane JT, Colville A, Guion A, et al. Prospective study of eti-

ology and outcome of adult lower-respiratory-tract infections in the

community. Lancet 1993;341:511-514. 

24. Shu D, et al. A controlled randomized multicenter trial comparing 5

days of azithromycin to 10-14 days of clarithromycin for the treat-

ment of acute bacterial exacerbations of chronic bronchitis. In:

American Society for Microbiology, ed. 37th Interscience Confer-

ence on Antimicrobial Agents and Chemotherapy; 1997 Sept.-Oct.

28-1; Toronto, Ont. Washington, D.C.; 1997:372. 

25. Wilson R. The role of infection in COPD. Chest 1998;113:

242S-248S. 

26. Rosen MJ. Treatment of exacerbations of COPD. Am Fam Phys

1992;45:693-697. 

27. Rodnick JE, Gude JK. The use of antibiotics in acute bronchitis and

acute exacerbations of chronic bronchitis. West J Med 1988;149:

347-351. 

28. Wallace RJ, Jr. Newer oral antimicrobials and newer etiologic

agents of acute bronchitis and acute exacerbations of chronic bron-

chitis. Semin Respir Infect 1988;3:49-54. 

29. Wallace RF Jr, Steele LC, Brooks DL, et al. Amoxicillin/clavulanic

acid in the treatment of lower respiratory tract infections caused by

beta-lactamase-positive Haemophilus influenzae and Branhamella

catarrhalis. Antimicrob Agents Chemother 1985;27:912-915. 

30. Hopkins SJ. Clinical toleration and safety of azithromycin in adults

and children. Rev Contemp Pharmacother 1994;5:383-389. 

31. Nightingale CH, Belliveau PP, Quintiliani R. Cost issues and con-

siderations when choosing antimicrobial agents. Infect Dis Clin

Pract 1994;3:8-11. 

32. Wilson R, Jones P, Huchon G, et al, the Study Group. A Clinical and

Outcomes Assessment of Moxifloxacin (MXF) vs Standard Antibiot-

ic Regimen (STD) for Acute Exacerbations of Chronic Bronchitis

(AECB): The MOSAIC Study [D092] [Poster: 214]. Presented at

American Thoracic Society, May 18, 2003, Seattle,Washington.

33. Destache CJ, Dewan N, O’Donohue WJ, et al. Clinical and econom-

ic considerations in the treatment of acute exacerbations of chronic

310 November 3, 2003/Emergency Medicine Reports

SCMARTI Panel Chairman: Gregory A. Volturo, MD, FACEP, Vice Chairman and Associate Professor, Department of Emergency
Medicine, University of Massachusetts, Worcester, Massachusetts. Distinguished SCMARTI Panel Members: Dave Howes, MD,
FACEP, Program Director and Chairman, Residency Program, Department of Emergency Medicine, University of Chicago Hospitals
and Clinics, Associate Professor, Pritzker School of Medicine, Chicago, Illinois; David Lang, DO, FACEP, Operation Medical Director,
Department of Emergency Medicine, Mt. Sinai Medical Center, Miami, Florida; Sandra Schneider, MD, FACEP, Professor and Chair-
man, Department of Emergency Medicine, University of Rochester/Strong Memorial Hospital, Rochester, New York; Ethel Smith, MD,
Director, Quality Resource Unit, Case Western Reserve University, Department of Family Practice, MetroHealth Medical Center,
Cleveland, Ohio; Paul Stander, MD, FACP, Medical Director, Department of Medicine, Banner Healthcare Systems, Author, Quick
Consult Manual for Primary Care Medicine, Department of Internal Medicine, Arizona Health Science University; Gideon Bosker,
MD, Section of Emergency Medicine, Yale University School of Medicine and Oregon Health and Science University, Editor-in-Chief,
Emergency Medicine Reports, Editor-in-Chief, Clinical Consensus Reports.
Statement of Financial Disclosure: In order to reveal any potential bias in this publication, and in accordance with the Accreditation
Council for Continuing Medical Education guidelines, we disclose that Dr. Howes is on the speaker’s bureau for Roche; Dr. Stander
owns stock in Pfizer; Dr. Lang, Dr. Schneider, and Dr. Smith have no financial interests related to the field of study covered by this arti-
cle; for Dr. Volturo and Dr. Bosker, see the disclosure statement on page 302.



bronchitis. J Antimicrob Chemother 1999;43:A107-A113. 

34. Davies J. Inactivation of antibiotics and the dissemination of resist-

ance genes. Science 1994;264:375-382. 

35. Jorgensen JH, Doern GV, Maher LA, et al. Antimicrobial resistance

among respiratory isolates of Haemophilus influenzae, Moraxella

catarrhalis, and Streptococcus pneumoniae in the United States.

Antimicrob Agents Chemother 1990;34:2075-2080. 

36. Doern GV. Trends in antimicrobial susceptibility of bacterial

pathogens of the respiratory tract. Am J Med 1995;99:3S-7S. 

37. Knaus WA, Harrell FEJ, Lynn J, et al. The SUPPORT Program

prognostic model. Objective estimates of survival for seriously ill

hospitalized adults. Study to understand prognosis and preferences

for outcomes and risks of treatments. Ann Intern Med 1995:122:

191-203. 

38. Lange P, Nyboe J, Appleyard M, et al. Relationship of ventilatory

impairment and of chronic mucous secretion to mortality from

chronic obstructive lung disease and from all causes. Thorax

1990;45:579-585. 

39. Sherman CB, Xu X, Speizer FE, et al. Longitudinal lung function

decline in subjects with respiratory symptoms. Am Rev Respir Dis

1992:146;855-859. 

40. Dever LL, Shashikumar K, Johanson WG Jr. Antibiotics in the treat-

ment of acute exacerbations of chronic bronchitis. Expert Opin

Investig Drugs 2002;11:911-925. 

41. Colice GL. Nebulized bronchodilators for outpatient management

of stable chronic obstructive pulmonary disease. Am J Med 1996;

100:11S-18S. 

42. Wallace RJ Jr. Newer oral antimicrobials and newer etiologic agents

of acute bronchitis and acute exacerbations of chronic bronchitis.

Semin Respir Infect 1988;3:49-54. 

43. Wallace RF Jr, Steele LC, Brooks DL, et al. Amoxicillin/clavulanic

acid in the treatment of lower respiratory tract infections caused by

beta-lactamase-positive Haemophilus influenzae and Branhamella

catarrhalis. Antimicrob Agents Chemother 1985;27:912-915. 

44. Hopkins SJ. Clinical toleration and safety of azithromycin in adults

and children. Rev Contemp Pharmacother 1994;5:383-389. 

45. Nightingale CH, Belliveau PP, Quintiliani R. Cost issues and con-

siderations when choosing antimicrobial agents. Infect Dis Clin

Pract 1994;3:8-11. 

46. Bosker G. Pharmatecture: Minimizing Medications To Maximize

Results. St. Louis: Facts and Comparisons; 1999. 

47. Salit IE, Mederski B, Morisset R, et al. Azithromycin for the treat-

ment of acute LRTIs: A multicenter, open-label study. Infect Med

1998;15:773-777. 

48. Destache CJ, Dewan N, O’Donohue OJ, et al. Clinical and econom-

ic considerations in the treatment of acute exacerbations of chronic

bronchitis. J Antimicrob Chemother 1999;43:107-113. 

49. Ballow CH, Forrest A. Comparison of the plasma, urine, and blister

fluid pharmacokinetics of clarithromycin and azithromycin in nor-

mal subjects. Clin Drug Invest 1997;13:152-161. 

Physician CME Questions

221. The rationale for intensification and amplification of antimicrobial

coverage in patients with ABE/COPD includes which of the 

following?

A. Likelihood of infection with gram-negative enterobacteria

B. Patient’s history of exacerbations and antimicrobial treatment

response record

C. Ability of the patient to tolerate a treatment failure given respi-

ratory status

D. All of the above

222. Studies suggest that patients are more likely to fail therapy with older

drugs when which of the following factors is present?

A. Short duration of COPD

B. Younger age

C. Frequent purulent exacerbations of COPD

D. Good nutrition 

223. Goals of therapy for ABECB include which of the following?

A. Resolve the infection expeditiously.

B. Maintain an infection-free interval as long as possible.

C. Select an antibiotic with the fewest adverse effects and most

favorable compliance profile.

D. All of the above.

224. Investigators in a safety and efficacy study concluded that a five-day

course of azithromycin was clinically and bacteriologically equivalent

to moxifloxacin 400 mg once daily for five days for treatment of

patients with ABECB of proven bacterial etiology.

A. True

B. False

225. What is the initial preferred agent of any class for first-line therapy in

patients with mild ABE/COPD?

A. Clarithromycin 500 mg PO qd x 7 days

B. Gatifloxacin 400 mg PO qd x 7 days

C. Azithromycin 500 mg PO qd x 3 days

D. Doxycycline 100 mg PO bid x 7-14 days

226. Which of the following factors is included in the intensification of
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CME Objectives

To help physicians:
• quickly recognize or increase index of suspicion for 

specific conditions; 
• understand the epidemiology, etiology, pathophysiology,

and clinical features of the entity discussed;
• apply state-of-the-art diagnostic and therapeutic techniques 

(including the implications of pharmaceutical therapy 
discussed) to patients with the particular medical problems 
discussed; 

• understand the differential diagnosis of the entity 
discussed; 

• understand both likely and rare complications that may 
occur.



treatment trigger criteria?

A. A single antimicrobial treatment exposure

B. History of gram-negative nosocomial lower respiratory tract

infection

C. A nonsmoking patient

D. History of gram-positive respiratory tract colonization

227. Ciprofloxacin is not recommended when S. pneumoniae is presumed

to be the causative agent.

A. True

B. False

228. Which of the following patients may be effectively served by a fluo-

roquinolone such as moxifloxacin, levofloxacin, gatifloxacin, or

ciprofloxacin?

A. Patients who are macrolide treatment failures

B. Patients suspected of gram-negative infection with 

enterobacteria

C. Patients who present with multiple IOTT points on the SERF

pathway

D. All of the above

229. Prudent medical practice dictates careful monitoring of plasma levels

of theophylline in COPD patients taking azithromycin and theo-

phylline concomitantly.

A. True

B. False 

230. Short-course antibiotic treatment for ABE/COPD is always inferior to

10-day treatments.

A. True

B. False
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CME Answer Key
221. D; 222. C; 223. D; 224. A; 225. C; 226. B; 227. A;
228. D; 229. A; 230. B
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Acute Bacterial
Exacerbations of

Chronic Bronchitis

RAPID ACCESS MANAGEMENT GUIDELINES

®

Exclusive to our subscribers

Outpatient Management of Bacterial Infections in the Lower Respiratory Tract
(OMBIRT) Panel Treatment*† Guidelines Endorsed by SCMARTI Clinical Consensus
Panel

SERF** CATEGORY A 

CONDITION • SEVERITY • SUSPECTED PATHOGENS 

Acute Bacterial Exacerbation of COPD (ABE/COPD) 
Mild severity based on SERF (severity of exacerbation and risk factors) pathway and IOTT (intensity of treatment triggers) criteria 
— Suspected pathogens: Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis

Initial (preferred agent, any class) first-line therapy: Azithromycin 500 mg PO qd x 3 days 
Initial (preferred AFQ): Moxifloxacin 400 mg PO qd x 5 days 
Alternative first-line agents (macrolides): Clarithromycin 500 mg PO qd x 7 days 
Alternative first-line agents (fluoroquinolones): Gatifloxacin 400 mg PO qd x 7 days; Levofloxacin 500 mg PO qd x 7 days 
Alternative first-line agents (other classes, including generic formulations): Amoxicillin-clavulanate 875 mg PO q 12 hours x 
10 days; Doxycycline 100 mg PO bid x 7-14 days; Trimethoprim-sulfamethoxazole 1 DS tablet PO bid x 7-14 days 

SERF CATEGORY B 

CONDITION • SEVERITY • SUSPECTED PATHOGENS 

Moderate-to-severe bacterial exacerbation of COPD (ABE/COPD) 
Severity based on SERF (severity of exacerbation and risk factors) pathway and IOTT (intensity of treatment triggers) criteria 
— Suspected pathogens: Streptococcus pneumoniae, Haemophilus influenzae, Moraxella catarrhalis

Initial (preferred agent, any class) first-line therapy: Azithromycin 500 mg PO qd x 3 days 
Initial (preferred AFQ): Moxifloxacin 400 mg PO qd x 5 days 
Alternative first-line agents (macrolides): Clarithromycin 500mg PO qd x 7 days 
Alternative first-line agents (fluoroquinolones): Gatifloxacin 400 mg PO qd x 7 days; Levofloxacin 500 mg PO qd x 7 days 
Alternative first-line agents (other classes): Amoxicillin-clavulanate 875 mg PO q 12 hours x 10 days 

SERF CATEGORY C 

CONDITION • SEVERITY • SUSPECTED PATHOGENS 

Severe and/or frequently recurrent bacterial exacerbation of COPD (ABE/COPD) 
Severity based on SERF (severity of exacerbation and risk factors) pathway and IOTT (intensity of treatment triggers) criteria 
— Associated risk factors and/historical features: Recent hospitalization for ABE/COPD and documented infection with gram-negative

organisms such as: Klebsiella, Pseudomonas, and other enterobacteria; patients with structural lung disease (bronchiectasis); or 
patients who have failed first-line macrolide therapy.

— Suspected pathogens: Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella catarrhalis, in addition to possible 
infection with gram-negative organisms known to cause exacerbations in patients who are risk-stratified to a more severe category 
(see above) 

Initial (preferred agent, any class) first-line therapy: Moxifloxacin (preferred) 400 mg PO qd x 5 days; Gatifloxacin 400 mg PO qd 
x 7 days; Levofloxacin 500 mg PO qd x 7 days 

Alternative first-line agents (fluoroquinolones): Ciprofloxacin 500 mg PO bid x 10 days (Although effective in clinical trials and 
recommended for acute, documented gram-negative exacerbations of COPD, ciprofloxacin is not the agent of choice when 

ABE/COPD is thought to be secondary to S. pneumoniae infection) 
Alternative agents (other classes): Amoxicillin-clavulanate 875 mg PO q 12 hours x 10 days 

* Approved Indications for recommended antimicrobial agents:
Azithromycin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae,

Moraxella catarrhalis, and Haemophilus influenzae.
Clarithromycin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae,

Moraxella catarrhalis, Haemophilus influenzae, and Haemophilus parainfluenzae
Moxifloxacin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae, 

Moraxella catarrhalis, Haemophilus influenzae, Staphylococcus aureus, Klebsiella pneumoniae, and Haemophilus parainfluenzae
Gatifloxacin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae, 

Moraxella catarrhalis, Haemophilus influenzae, Staphylococcus aureus, and Haemophilus parainfluenzae
Levofloxacin: Indicated for acute bacterial exacerbations of COPD caused by susceptible species of Streptococcus pneumoniae, 

Moraxella catarrhalis, Haemophilus influenzae, Staphylococcus aureus, and Haemophilus parainfluenzae
† OMBIRT Panel recommendations and preferences are based on a critical analysis and evaluation of published clinical trials, FDA 

indications, association guidelines, and pharmatectural criteria, including cost, spectrum of coverage, compliance parameters (daily 
dose frequency, duration of therapy, and side effects), pregnancy category, and risk of drug-drug and/or drug-disease interactions.

** SERF - Severity of Exacerbation and Risk Factor clinical assessment strategy.

SERF Pathway: Intensification 
of Treatment Trigger (IOTT) Criteria 
for Risk-Stratification in ABE/COPD

INTENSIFICATION OF TREATMENT TRIGGER (IOTT) CRITERIA SHOULD 
BE CONSIDERED WHEN SELECTING AN ANTIBIOTIC FOR EMPIRIC 
OUTPATIENT TREATMENT OF ABE/COPD 

WHEN IOTT CRITERIA ARE PRESENT, CLINICIANS SHOULD CONSIDER 
AGENTS WITH EVIDENCE-BASED SUPPORT AS INDICATED AND 
RECOGNIZE POSSIBLE LIMITATIONS OF OLDER AGENTS SUCH AS 
SULFONAMIDES, PENICILLINS, AND TETRACYCLINES 

IOTT criteria include the following:
• History of multiple bacterial exacerbations of COPD within a 

short time period (more than 3 exacerbations in < 4 months) 
• Multiple antimicrobial treatment exposures
• Documentation of gram-negative (i.e., enterobacteria, 

pseudomonas, Klebsiella, etc.) respiratory tract colonization 
• History of requiring mechanical ventilation after treatment 

failure of ABECB
• History of gram-negative nosocomial lower respiratory tract 

infection
• Chronic, systemic corticosteroid use
• Multiple emergency department visits with relapse within a 10-

day period
• Supplemental home oxygen
• Smoking
• High prevalence (documented) S. pneumoniae resistance to 

penicillin
• Chronic alcoholism associated with history of gram-negative 

(Klebsiella) lower respiratory tract infection
• Serious co-morbidity (i.e., immunosuppression, HIV, underlying 

malignancy, etc.)

The SERF Risk-Stratification Pathway 
for Antibiotic Selection in ABE/COPD

SEVERITY OF EXACERBATION AND RISK FACTOR (SERF) 
SUPPORT TOOL

RATIONALE 

The need for intensification and amplification of antimicrobial 
coverage in patients with acute exacerbations of chronic 
obstructive lung disease (ABE/COPD) depends on:
• Likelihood of infection with gram-negative enterobacteria 
• Colonization status 
• Patient’s history of exacerbations and antimicrobial treatment 

response record 
• Ability of patient to tolerate a treatment failure given his or her 

respiratory status 
• Other factors requiring sound clinical judgment 

THE SERF PATHWAY 

• Based on evidence-based trials and consensus opinion 
• Designed as a clinical decision support tool to help guide 

empiric antibiotic therapy for outpatients with ABE/COPD 

Final decisions regarding drug selection should be made by the
clinician on a patient-by-patient basis using a comprehensive
database including history, physical examination, and other 
diagnostic information.
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