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Azithromycin for Prevention of Exacerbations of COPD
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0,650/uL(Neut 74.7%), Hb 14.0g/dL,
98.71l, PIt 13.3/3/uL

140mEq/L, K 4.4mEg/L, Cl 92mEq/L,

BUN 24mg/dL, Cre 0.50mg/dL, LDH 262 IU/L
7E 315mg/dL, CRP 3.34mg/dL

_ 02, RR 26[g]/7

4 7.367, pCO2Z 72.6mmHg, pO2 72.8mmHg,

HCO3 40./mmol/L
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Patient

Eligible participants were at least 40 years of age,
had a clinical diagnosis of COPD (defined as having
a smoking history of at least 10 pack-years, a ratio
of postbronchodilator forced expiratory volume in
1 second [FEV,] to forced vital capacity of <70%,
and a postbronchodilator FEV, of <80% of the pre-
dicted value), were either using continuous supple-
mental oxygen or had received systemic glucocor-
ticoids within the previous year, had gone to an
emergency room or had been hospitalized for an
acute exacerbation of COPD,* and had not had an
acute exacerbation of COPD for at least 4 weeks
before enrollment.

INclusion criteria
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Patient : exclusion criteria

Exclusion criteria were asthma, a resting heart
rate greater than 100 beats per minute, a pro-
longed corrected QT (QTc) interval (>450 msec),
the use of medications that prolong the QTc inter-
val or are associated with torsades de pointes (with
the exception of amiodarone),>® and hearing im-
pairment documented by audiometric testing.
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Intervention

We used a prospective, parallel-group, placebo-
controlled design. Participants were randomly as-
signed, in a 1:1 ratio, to receive azithromycin, at a

dose of 250 mg orally, or an identical-appearing
placebo, once daily. Participants were recruited
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Comparison

We used a prospective, parallel-group, placebo-
controlled design. Participants were randomly as-
signed, in a 1:1 ratio, to receive azithromycin, at a

dose of 250 mg orally, or an identical-appearing
placebo, once daily. Participants were recruited
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Primary outcome

OUTCOMES

The primary outcome was the time to the first acute
exacerbation of COPD, with acute exacerbation of
COPD defined as “a complex of respiratory symp-
toms (increased or new onset) of more than one of
the following: cough, sputum, wheezing, dyspnea,
or chest tightness with a duration of at least 3 days
requiring treatment with antibiotics or systemic
steroids.”® At each clinic visit and telephone con-
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Secondary outcome

Secondary outcomes included quality of life,
nasopharyngeal colonization with selected respi-
ratory pathogens (i.e., Staphylococcus aureus, Strepto-
coccus pneumoniae, haemophilus species, and morax-
ella species), and adherence to taking the study
drug as prescribed. The St. George’s Respiratory
Questionnaire (SGRQ, in which scores range from
0 to 100, with lower scores indicating better func-
tioning) and the Medical Outcomes Study 36-Item
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We estimated that with enrollment of 1130 sub- & 1€VE 0.05 ,

jects, the study would have 90% power to show a B level 0.1 (pOWGI" 90%)
significant difference between the two groups in

the time to the first acute exacerbation of COPD, [
assuming that 50% of the participants in the con-
trol group? and 40% in the azithromycin group?®
would have an acute exacerbation, that the rate of
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centers in the United States. Written informed con-
sent was obtained from all participants.
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STUDY DESIGN AND OVERSIGHT

We used a prospective, parallel-group, placebo-
controlled design. Participants were randomly as-
signed, in a 1:1 ratio, to receive azithromycin, at a
dose of 250 mg orally, or an identical-appearing
placebo, once daily. Participants were recruited
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Table 1. Baseline Clinical and Demographic Characteristics of the Patients.*

Azithromycin  Placebo

Characteristic (N=558)  (N=559) Eotry crteria
Age —yr 65+9 66+8 Acute exacerbation of COPD in previous 278 (50) 283 (51)
Female sex — no. (%) 229 (41) 227 (41) 12 mo requiring hospitalization or

R hni % emergency room visit — no. (%)
ace or ethnic group — no.
—— el Systemic glucocorticoids for acute exacerbation 467 (84) 477 (85)

White 456 (82) 449 (30) of COPD in previous 12 mo — no. (%)
Black 75 (13) 86 (15) Long-term oxygen — no. (%) 334 (60) 328 (59)
Other 19 (3) 22 (4) Long-term oxygen as the only criterion —no. (%) 72 (13) 65 (12)
Multiethnic 19 (3) 16 (3)
Postbronchodilator FEV * Plus—minus values are means +SD. The total numbers in the two groups are
ostoronchodiiato ! the number of participants who were randomly assigned to the group (570 to
Liters 1.10+0.50 1.12+0.52 the azithromycin group and 572 to the placebo group) minus those who did
. not return for any follow-up assessment (12 in the azithromycin group and the
% of predicted value 3916 40+16 13 in the placebo group). There were no significant between-group differences
Ratio of FEV, to FVC — % 42+13 4313 (P>0.05 for all comparisons). COPD denotes chronic obstructive pulmonary
GOLD stage — no. (%) disease, FEV, forced expiratory volume in 1 second, FVC forced vital capacity,

LABA long-acting beta, agonist, and LAMA long-acting muscarinic antagonist.
Il 144 (26) 148 (26)

I 225 (40) 226 (40)

\% 188 (34) 182 (33)
Smoking history — pack-yr 58+32 59+32 Eg :z b E3 Lj: — : A\ /r \\
Current smoker — no. (%) 119 (21) 127 (23) FTRNN ’E 3 27N \ J A \( /
Medications for COPD — no. (%)
Inhaled glucocorticoids only 21 (4) 36 (6) \/ 'Ef' 'j .3 e 4 / C%‘Ef "C\'\ E‘ % "C\'\
LAMASs only 34 (6) 43 (8) TN — T 7S \
LABAs only 15 (3) 6 (1)
Inhaled glucocorticoids and LABAs 104 (19) 125 (22) '.g' % fd: L/
Inhaled glucocorticoids and LAMAs 23 (4) 28 (5) J /N /AL O
LABAs and LAMAs 30 (5) 23 (4)
Inhaled glucocorticoids, LABAs, and LAMAs 273 (49) 255 (46)

None 58 (10) 43 (8)
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570 Were assigned to receive 572 Were assigned to receive
azithromycin placebo
12 Had no follow-up visit |<— ——| 13 Had no follow-up visit
\ \
558 Were included in primary analysis 559 Were included in primary analysis
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1577 Patients were screened

435 Were excluded
102 Had cardiac issues
59 Had FEV,:FVC >70%
47 Had FEV, >80%

Y

Y

33 Were not willing to return

27 Had hearing deficit

27 Declined to participate
140 Had other reason

1142 Underwent randomization

|
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570 Were assigned to receive
azithromycin

572 Were assigned to receive
placebo
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Figure 2. Proportion of Participants Free from Acute Exacerbations of Chronic Obstructive Pulmonary Disease
(COPD) for 1 Year, According to Study Group.

The analyses were based on the participants who were randomly assigned to the group minus those who did not
return for any follow-up assessment — 558 participants in the azithromycin group, of whom 317 (57%) had an acute
exacerbation, and 559 in the placebo group, of whom 380 (68%) had an acute exacerbation.




#=2 (primary outcome)

Outcome Outcome

(+) (-)

AWN:E: 317 241 558
X B R+ 330 179 559
097 420 1117

EER=317/(317+241)=0.57 CER=380/(3380+1/79)=0.68
RR=EER/CER=0.84 RRR=(CER-EER)/CER=0.16
ARR=CER-EER=0.11 : :
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#£8 (Secondary outcome

Table 2. Effect of Treatment for Chronic Obstructive Pulmonary Disease (COPD) on Hospitalization Rates, Emergency Department
or Urgent Care Visits, and Unscheduled Office Visits.
Hazard Ratio
Event Azithromycin Placebo P Value* (95% CI)t P Valuey
mean events/ mean events/
patient-yr patient-yr
no. of events (95% Cl) no. of events (95% Cl)
Hospitalization for any 323 0.74 (0.60-0.89) 329 0.95 (0.76-1.18) 0.13 0.94 (0.76-1.15) 0.52
cause
Hospitalization related to 156 0.34 (0.26-0.43) 200 0.49 (0.31-0.67) 0.14 0.82 (0.64-1.07) 0.15
COPD
Emergency department or 199 0.43 (0.34-0.53) 257 0.48 (0.39-0.57) 0.47 0.81 (0.63-1.04) 0.09
urgent care visit
Unscheduled office visit 1202 2.46 (2.08-2.48) 1345 2.57 (2.21-2.60) 0.048 0.85 (0.74-0.98) 0.02
Intubations 11 0.02 (0.01-0.04) 16 0.04 (0.01-0.06) 0.23 0.79 (0.04-1.75) 0.56

* The P value is for the rate of events per patient-year.
T The hazard ratio and P value are for the time to the first event in the azithromycin group as compared with the placebo group.
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