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Anthonisen, Manfreda, Warren et al., 1987
Design:  

Crossover

Dates:  

11/81-2/85
Location:  Canada
Assessment period:  Pts followed for an average of 23.7 mos; each exacerbation assessed for 21 days

External validity:1  5/5

COPD dx+

COPD bl+

AECB dx+

AECB sev+

Tx duration+

Internal validity:2  4/5

r, db+, dd


N = 173 pts treated for 362 exacerbations (182 with antibiotic, 180 with placebo)
Setting:  Outpatient study, recruitment setting N/S

Inclusion (COPD):  Age ( 35 yrs; clinical diagnosis of COPD; FEV1 < 70% predicted and 

< 70% of FVC; total lung capacity > 80% predicted

Inclusion (AcEx):  Increased dyspnea, sputum volume, and sputum purulence (type-1 exacerbation); type 2 = two of the above three symptoms; type 3 = one of the above three symptoms plus at least one of the following:  upper respiratory infection within past 5 days, fever without other cause, increased wheezing, increased cough, or increase in respiratory rate or heart rate by 20%; exacerbations had to be separated by at least 2 weeks to be included in the analysis

Exclusion:  Clinical diagnosis of asthma; increase in FEV1  to 80% predicted after inhaled 


Interventions:

Experimental:  (a) trimethoprim-sulfamethoxazole PO, one tablet 

(160 mg/800 mg) 2 times per day for 10 days; or (b) amoxicillin PO 0.25 g, 4 times per day for 10 days; or 

(c) doxycycline PO initially, followed by 0.1 g per day for 10 days; pt’s physician decides which antibiotic should be used

Control:  Placebo

Co-interventions:  Not described.  Authors stated that “[a]side from the use of antibiotic or placebo, treatment regimens during exacerbations did not differ”; however, pts thought to be steroid-responsive were given prednisone 40 mg for 3 days, with dose tapering to maintenance level in 9-12 days

Maintenance therapy (used by all pts between exacerbations):  Inhaled albuterol by MDI or compressed nebulizers or both; oral theophylline; some pts with serious symptoms who were thought to be steroid-responsive received prednisone 5-10 mg per day; home oxygen therapy used for pts who fulfilled standard criteria; diuretics used to manage edema; all pts received annual flu vaccine
PEFR:  The rate of increase in PEFR during exacerbations was significantly faster in exacerbations treated with antibiotic than in those treated with placebo (p < 0.02).  Data were reported only in graphical form.

Physicians’ overall clinical assessment:  (a) When all exacerbations treated were analyzed, the % in which treatment was considered a success was significantly higher with antibiotic treatment (68% = 124/182 exacerbations) than with placebo treatment (55% = 99/180 exacerbations) (p < 0.01).  Similarly, the % of exacerbations in which pts deteriorated was significantly higher with placebo than with antibiotic 

(19% vs. 10%; p < 0.05).

When these results were broken down by exacerbation type (1, 2, or 3), both treatments showed a graduation of success rates from type-1 to type-3 exacerbations (antibiotic, 63% to 70% to 74%; placebo, 43% to 60% to 70%).  Deterioration rates for type-1, type-2, and type-3 exacerbations were as follows:  antibiotic, 14%, 5%, and 11%; placebo, 30.5%, 11%, and 
Of the exacerbations treated with antibiotic 

(n = 180), 39.7% were type 1, 41.9% were type 2, and 18.4% were type 3.

Corresponding numbers for exacerbations treated with placebo

(n = 182) were 38.5%, 42.3%, and 19.2%, respectively 

(p > 0.10 vs. antibiotic).












bronchodilator; other serious diseases such as cancer, left ventricular failure, or stroke; other conditions likely to require antibiotic treatment such as recurrent sinusitis or urinary tract infection

Smoking history:  39.9 pack-yrs; 93.6% history of smoking, with 21.4% current smokers

Baseline stable FEV1/PEFR:  FEV1:  33.9% ( 13.7% (SD) predicted; PEFR:  227.5 L/min ( 96.1

FEV1/PEFR at admission:  190 L/min

Purulent sputum at admission:  Exacerbations treated with antibiotic (n = 182), 59%; exacerbations treated with placebo (n = 180), 61%

Age:  67.3

Sex:  138 M, 35 F
Race:  N/S

Outcomes:

PEFR:  Analyzed only in pts with paired exacerbations that were followed for 15-21 days (n = 64); exacerbations that deteriorated were excluded from analysis; investigators analyzed increase in PEFR using a repeated-measures ANOVA.

Physicians’ overall clinical assessment:  Each exacerbation was evaluated at 21 days on the following scale:  “success” = all symptoms resolved; “no resolution” = symptoms not all resolved, but no further intervention deemed necessary; and “deterioration” = symptoms worsened to the point that further intervention (hospitalization or treatment with antibiotic in unblinded fashion) was deemed necessary; exacerbations in which pts deteriorated < 72 hrs after treatment began or developed another illness were counted as “other”

Investigators analyzed rates of results (a) for all antibiotic-treated and placebo-treated exacerbations (total and stratified by exacerbation type); (b) for the first exacerbation treated by each pt; and (c) as matched, within-pt sets for pts who treated at least two exacerbations (one with antibiotic and one with placebo); separate results were reported only for (a) and (b) 
12%.  Differences between the two treatments in both success and deterioration rates were most striking for type-1 exacerbations.  No 

p-values or other measures of statistical significance were reported for these results.

(b) When only the first exacerbation treated was considered (antibiotic, n = 57; placebo, n = 59), the differences in success and deterioration rates between the two treatments were not significant:  Success:  Antibiotic, 67%; 

placebo, 52% (p = 0.06).

Deterioration:  Antibiotic, 12%; placebo, 17%.

Adverse events:  Reported in terms of % of exacerbations with AEs:  Nausea (10% antibiotic, 8% placebo), diarrhea (5%, 3%), abdominal cramps (3%, 4%), vomiting (3%, 2%), rash (1%, 1%), other (1.5%, 6%).

Dropouts:  59 patients (34%) dropped out before trial ended; 

18 died, 15 did not cooperate with study protocol, 17 developed another disease or withdrew because their physicians believed the study was not in their best interest; reasons for remaining 9 withdrawals not stated; exacerbations treated by these pts were included in the efficacy analysis.
Systemic steroid therapy was used in 43% of antibiotic-treated exacerbations and 43.5% of placebo-treated exacerbations.  Investigators reported that, “[i]n exacerba-tions treated with steroids, the success rate with antibiotic was higher (though not significantly so) than that with placebo, and these rates were similar and not significantly different from those in exacerbations not treated with steroids.”








Berry, Fry, Hindley et al., 1960
Design:  SPPG

Dates:  N/S
Location:  UK
Assessment period:  14 days from start of exacerbation
External validity:  2/5

COPD dx(
COPD bl(
AECB dx+

AECB sev(
Tx duration+

Internal validity:  3/5

r, db, dd
N = 58
Setting:  Outpatient trial conducted in general practices

Inclusion (COPD):  Persistent or recurrent cough with diffuse physical signs in the chest; other disease ruled out by x-ray

Inclusion (AcEx):  Sudden worsening (during the past week), characterized by one or more of the following:  increased cough, increased volume of sputum, increased purulence of sputum, increased breathlessness, fever

Exclusion:  Pts with exacerbations for which treating physician judged that antibiotic treatment was imperative

Smoking history:  N/S

Baseline stable PEFR:  N/S

PEFR at admission:  N/S

Purulent sputum at admission:  32/53 pts (60%)

Age:  40% over 65 yrs

Sex:  31 M, 21 F, 1 not recorded
Race:  N/S
Interventions:

Experimental:  Oxytetracycline PO 250 mg, 4 times per day for 5 days

Control:  Placebo

Co-interventions:  All pts given oral vitamin B and expectorants, antispasmodics, and other treatment as indicated

Outcomes:

Symptoms:  Graded by physicians on scale of 0-3 (equal to pt’s baseline, mild, moderate, severe).  Investigators analyzed mean severity scores on days 1, 2, 7, and 14; these were analyzed separately for pts whose exacerbations were mild (score of 1) at onset and those whose exacerbations were moderate to severe (score of 2 or 3) at onset
Symptoms:  For pts with mild exacerbations, the difference in severity scores between the oxytetracycline- and placebo-treated groups was not significant at any time point (p ( 0.05, all time points).  For pts with moderate to severe exacerbations, severity scores were significantly lower with oxytetracycline at 2 and 7 days 

(p < 0.05, both time points).  Mean scores were as follows:

Mild exacerbations:

(a) Oxytetracycline (n = 11):  day 1, 1.00; day 2, 0.64; day 7, 0.23; day 14, 0.14

(b) Placebo (n = 13):  day 1, 0.96; day 2, 0.96; day 7, 0.32; day 14, 0.31

Moderate to severe exacerbations:

(c) Oxytetracycline (n = 15):  day 1, 2.03; day 2, 1.13; day 7, 0.53; day 14, 0.47

(d) Placebo (n = 14):  day 1, 2.04; day 2, 1.57; day 7, 1.36; day 14, 1.00

Adverse events:  No data reported (see “Dropouts”)

Dropouts:  5/58 (9%) were not included in the efficacy analysis, 2 due to “inadequate records” and 3 due to “possibly toxic effects” of study med (2 oxytetracycline, 1 placebo) 
Trial included only pts with exacerbations for which the treating physician judged that antibiotic treatment was not imperative.

In addition to the 5 dropouts, 5 pts required supplementary treatment before the completion of the trial due to “poor progress” (1 mild placebo, 4 moderate to severe placebo); these pts were included in the efficacy analysis and were assigned a severity score of 4 for all time points after their withdrawal.



Elmes, Fletcher, and Dutton, 1957


Design:  SPPG

Dates:  Pts enrolled from 11/54-11/55 and followed “during two winters”
Location:  UK
Assessment period:  two winters; pts seen at approximately monthly intervals during winter and at 2-3-monthly intervals during summer
External validity:  2/5

COPD dx(
COPD bl(
AECB dx+

AECB sev(
Tx duration+

Internal validity:  5/5

r+, db+, dd
N = 59 pts, treating a total of 146 exacerbations; results reported in terms of number of exacerbations treated
Setting:  Outpatient study, with 21 pts recruited from a “bronchitis clinic”; 67 GPs 

Inclusion (COPD):  Productive winter cough ( 3 yrs

Inclusion (AcEx):  Pts required to have history of at least two episodes of productive winter cough with purulent sputum, causing loss of time from work, in past 3 yrs.  Pts instructed to start taking study med if they have “a head cold, increased difficulty in breathing, increased cough and phlegm, or any other chest symptoms which [they] think may indicate the beginning of a chest illness.”

Further inclusion criteria:  Age < 65; in regular employment

Exclusion:  No other disabling disease

Smoking history:  N/S

Baseline stable PEFR:  N/S
Interventions:

Experimental:  Oxytetracycline PO 250 mg, 4 times per day (n = 57 exacerbations).  Pts instructed to take tablets for 5 days and then assess condition:  If feeling “quite well again,” stop taking tablets; if not, continue taking tablets until gone (full course = 7 days); if condition worsens, consult own GP.

Control 1:  Placebo (n = 56 exacerbations); same instructions given as above

Control 2 (posthoc):  No treatment = tablets (of either oxytetracycline or placebo) taken for fewer than 5 days or not at all (n = 33 exacerbations)

Cointerventions:  Not standardized; majority of patients took ephedrine or choline theophyllinate by mouth, with or without a hand inhaler, using either 1% isoprenaline or the combined spray of adrenaline and atropine.  A chalk and opium mixture was given to all pts to take in the event that diarrhea developed.

Outcomes:

Duration of symptoms:  Defined as the number of days during which the pts had respiratory symptoms, especially cough and sputum, of greater severity than usual.
Duration of symptoms:  The mean duration of symptoms was 11.68 days for exacerbations treated with oxytetracycline (range, 3-48; variance, 1.38), 16.86 days for those treated with placebo (range, 2-163; variance, 9.66), and 25.848 days for exacerbations that were not treated (range, 4-136; variance, 20.8).  The difference between oxytetracycline and placebo was not significant 

(0.1 < p < 0.2), even when a logarithmic scale was used to 

(0.2 < p < 0.3)  reduce the impact of outlying cases

Oxytetracycline was significantly better than no treatment for this outcome (0.001 < p < 0.01), but placebo was not (0.1 < p < 0.2).

Work days lost:  The mean number of work days lost was 4.25 for exacerbations treated with oxytetracycline (range, 0-29; variance, 0.94), 9.43 for those treated with placebo (range, 0-155; variance, 8.80), and 22.79 for exacerbations that were not treated (range, 0-136; variance, 22.3).  The difference between oxytetracycline and placebo was not significant (p = 0.1), even when a logarithmic scale was used to reduce the impact of outlying cases (0.05 < p < 0.1).  Both oxytetracycline (p < 0.001) and placebo 

(0.01 < p < 0.02) were significantly better than no treatment for this outcome.
In 4/57 exacer-bations treated with oxytetra-cycline (7%) and 9/56 treated with placebo (16%), pts who continued to produce purulent sputum after a week’s course of study med were given a course of an antibiotic (a second course for pts in the oxytetracycline group), usually tetracycline.  This difference in the number of exacerbations requiring supplementary antibiotic treatment

was not significant 

(0.1 < p < 0.2).

Details of onset, symptoms, and duration of exacerbations recorded at clinic visits (once per mo in
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PEFR at admission:  N/S

Purulent sputum at admission:  N/S

Age:  54.0

Sex:  74 M, 14 F
Race:  N/S
Investigators analyzed the mean duration per exacerbation.

Work days lost:  Investigators analyzed the mean number of work days missed per exacerbation, based on pt reports.
Adverse events:  Diarrhea (19 pts oxytetracycline; 4 pts placebo); mild and brief anal pruritus (6 pts oxytetracycline)

Dropouts:  No pts withdrew, though some required supplementary treatment (see “Notes”)

(0.05 < p < 0.1).  Both oxytetracycline (p < 0.001) and placebo 

(0.01 < p < 0.02) were significantly better than no treatment for this outcome.

Adverse events:  Diarrhea (19 pts oxytetracycline; 4 pts placebo); mild and brief anal pruritus (6 pts oxytetracycline)

Dropouts:  No pts withdrew, though some required supplementary treatment (see “Notes”)
winter, less often in summer)



Elmes, King, Langlands et al., 1965
Design:  Matched-pairs

Dates:  2/63 through the winter of 1963-1964
Location:  Northern Ireland

Assessment period:  7 days 
N = 58 (included in nonsequential analysis); 

56 (included in sequential analysis); see “Dropouts”
Setting:  Inpatient study, hospitalized pts

Inclusion (COPD):  At least a 3-yr history of productive cough for more than 3 mos in the yr

Inclusion (AcEx):  Current AcEx (diagnostic criteria N/S); 
Interventions:

Experimental:  Ampicillin PO 1 g, 

4 times per day for 3 days, then 0.5 g, 4 times per day for 4 days

Control:  Placebo

Co-interventions:  Oral and aerosol bronchodilators; early ambulation; postural coughing exercises; digitalis, diuretics, oxygen, and respiratory stimulants when necessary to treat cardiac or respiratory failure; pts
PEFR:  There was no significant difference between the ampicillin and placebo groups for improvement in PEFR from day 1 to day 7 

(0.05 < p < 0.1).  The mean increase in PEFR was 51.5 ml in the ampicillin group (n = 29) and 27.9 ml in the placebo group (n = 29).

Physicians’ overall clinical assessment:  There was no significant difference between the two treatment groups (n = 28, each group) at any of the time points 
Trial excluded pts taking corticosteroids

Pts in the placebo group had significantly higher PEFR and significantly greater sputum volume at admission than 

pts in the ampicillin group.









initially; pt’s overall condition assessed again at discharge and at followup, 6-18 mos after discharge

External validity:  2/5

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Tx duration+

Internal validity:  5/5

r+, db+, dd


history of at least 2 illnesses with increased sputum during last 3 yr

Exclusion:  Severe cardiac failure unrelated to chest disease, carcinoma of the lung, lung abscess, long-standing bronchiectasis, evidence of disseminated infection or septicemia, active tuberculosis, allergy to penicillin, use of corticosteroids

Smoking history:  N/S

Baseline stable FEV1/PEFR:  N/S

PEFR at admission:  Ampicillin grp, 69.2 L/min; placebo grp, 89.2 L/min (0.0125 < p < 0.02)

Purulent sputum at admission:  45/58 pts (78%)

Age:  63.3

Sex:  36 M, 20 F; sex of unmatched-for-age pair included in nonsequential analysis N/S
Race:  N/S
encouraged to sleep with feet elevated and without pillows

Outcomes:

PEFR:  Investigators analyzed mean increase in PEFR from day 1 to day 7.

Physicians’ overall clinical assessment:  Using data recorded on evaluation forms, investigators made a decision about which member of each pair had responded better to treatment; assessments made at 

7 days, time of discharge, and at end of followup period; results evaluated in a sequential analysis.

LOS in hospital:  Mean number of days


measured.  (No detailed data reported.)LOS in hospital: There was no significant difference between the ampicillin and placebo groups for this Outcome (p > 0.05).  The mean LOS was 18.3 days in the ampicillin group (n = 29) and 18.8 days in the placebo group (n = 29).

Adverse events:  Reported for ampicillin only:  mania (1 pt), diarrhea (1 pt), abdominal discomfort with loose stools (“several” pts); no drug rashes were noted

Dropouts:  74 pts were enrolled in trial, and 29 pairs (58 pts) were included in the main (nonsequential) analyses.  12 of the remaining 16 could not be suitably paired.  The other four were started as pairs but withdrawn:  one pt in the first pair required treatment with corticosteroids, and one pt in the second pair developed mania on 3rd day of treatment with ampicillin.  One of the 29 pairs had been mismatched for age and were excluded from the sequential analysis (overall clinical evaluation).
Poor ventilatory function on admission was found to correlate with a longer stay in hospital.








Fear and Edwards, 1962
Design:  SPPG

Dates:  11/58-3/59
Location:  UK

Assessment period:  5 mos; pts assessed at monthly clinic visits
External validity:  2/5

COPD dx(
COPD bl(
AECB dx+

AECB sev(
Tx duration+

Internal validity:  5/5

r+, db+, dd


N = 62 pts, treating 119 exacerbations
Setting:  Outpatient study; pts recruited from bronchitis clinics

Inclusion (COPD):  Age > 20 yrs and < 65 yrs; winter cough and sputum for at least 3 yrs, with shortness of breath on effort; some degree of disability, such as limitation of normal activity or loss of time at work

Inclusion (AcEx):  Illness of sudden onset accompanied by an increase in sputum volume or purulence, and/or of dyspnea or wheezing

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1/PEFR:  N/S

FEV1/PEFR at admission:  N/S

Purulent sputum at admission:  N/S

Age:  N/S

Sex:  N/S
Race:  N/S
Interventions:

Experimental:  Oxytetracycline PO 500 mg, twice per day for 7 days

Control:  Placebo

Co-interventions:  Not described

Outcomes:

Symptoms:  Graded by physicians.  Included the following factors:

(a) Purulence and volume of sputum, and degree of dyspnea and wheezing

(b) Frequency and duration of exacerbations

(c) Pt’s subjective evaluation of general health and response to treatment

(d) Observer’s assessment based on knowledge of pt’s previous record

Item (a) scored as follows:  10-40% change = 5 points; 40-70% change = 10 points; 70-100% change = 

20 points

Items (b) through (d) scored as follows: 10-40% change = 15 points; 40-70% change = 30 points; 70-100% change = 60 points


Symptoms:  There was no significant difference between the two treatment groups for this outcome 

(t = 1.22; p > 0.30).  The mean symptom score (( SEM) in the oxytetracycline group (n = 32 pts) was +70.8 (( 21.3); in the placebo group (n = 30 pts), it was +35.3 

(( 19.9).

Duration of symptoms:  There was no significant difference between the two groups for this outcome 

(p ( 0.05).  The average duration of exacerbations treated with oxytetracycline (n = 58 exacerbations) was 7.5 days (range 1-35), compared with 13.5 days (range 1-48) for exacerbations treated with placebo (n = 61).

Adverse events:  No data reported

Dropouts:  None


Pts kept daily diaries of symptoms.




Points could be positive or negative, depending on whether improvement or deterioration noted.  Total scores were calculated for each pt, and investigators analyzed group mean scores.

Duration of symptoms:  Mean number of days per exacerbation



Jørgensen, Coolidge, Pedersen et al., 1992
Design:  SPPG

Dates:  3/86-8/88
Location:  Denmark
Assessment period:  Pts treated for 7 days and evaluated on day 8
External validity:  2/5

COPD dx(
COPD bl(
AECB dx+

AECB sev(
Tx duration+

Internal validity:  3/5

r, db, dd


N = 273
Setting:  General practices; 131 physicians participated

Inclusion (COPD):  Age > 18 yrs; continuous cough and expectoration, present for at least 3 mos of the yr in more than 2 consecutive yrs

Inclusion (AcEx):  Subjective worsening due to change in sputum (increased volume, change in viscosity or color), possibly accompanied by cough or dyspnea, lasting for more than 3 days

Exclusion:  Pneumonia; temperature > 38.5( C; heart rate > 100; antibiotics within the previous 7 days; pregnancy; allergy to penicillin; uncompensated heart disease, diabetes mellitus, malignant disease, or other severe disease; treatment with oral steroids (prednisone 5 mg or equipotent treatment) or immunosuppressants (i.e., azathioprine, cyclophosphamide, methotrexate); previous inclusion in the study

Smoking history:  74% smokers

Baseline stable FEV1/PEFR:  N/S

FEV1/PEFR at admission:  N/S

Purulent sputum at admission:  Overall, 89/267 pts (33%); antibiotic grp, 38/131 (29%); placebo grp, 51/136 (37.5%)

Age:  60.1

Sex:  115 M, 155 F
Race:  N/S
Interventions:

Experimental:  Amoxicillin PO 750 mg, twice per day

Control:  Placebo

Co-interventions:  No other antibiotics permitted during trial; no antipyretics permitted during trial; other concomitant medication to be recorded by pts (investigators reported that there were no significant differences in concomitant medications between the two groups)

Outcomes:

PEFR:  Measured twice daily; investigators analyzed change in PEFR from admission (day 1) to day 8

Physicians’ overall clinical assessment:  Measured on day 8; “success” defined as “symptoms resolved (i.e., pt felt well)” or “symptoms diminished” (i.e., a definite improvement)”; “failure” defined as “symptoms unchanged” or “symptoms deteriorated (i.e., felt more ill).”  Investigators analyzed the percentage of pts for whom treatment was deemed to be a success.

Symptoms:  Following symptoms graded on 4-pt scales on day 1 and day 8:  volume, viscosity, and color of sputum; dyspnea at night; cough; general well-being
PEFR:  In both treatment groups, a slight increase in PEFR was recorded during treatment.  There were no statistically significant differences between the two groups (t-test, 

p > 0.50).  (Mean PEFR values reported only in graphical form.)

Physicians’ overall clinical assessment:  Treatment was deemed to have been a success in 83/132 pts receiving amoxicillin (63%), and 87/136 receiving placebo (64%).  There was no significant difference between the two groups for this outcome (no p-value reported).

A subgroup analysis on the pts with complete resolution of symptoms showed a significant difference in favor of amoxicillin (25/132 pts receiving amoxicillin [19%] vs. 13/136 receiving placebo [10%]; (2, 

p = 0.03).

Symptoms:  There were no significant differences between the two groups for any of the symptoms evaluated (Mann-Whitney, p > 0.40).

Adverse events:  Antibiotic grp (27/133 pts = 20%):  Diarrhea, 13 pts; dyspesia, 3 pts; smarting pain in mouth, 3 pts; exanthema, itching, 

3 pts; other, 5 pts.  Placebo grp (18/137 pts = 13%):  Diarrhea, 4 pts; dyspesia, 6 pts; exanthema, itching, 

1 pt; other, 11 pts.  There was no significant difference between the two groups in the number of AEs reported (p = 0.37) or the number of pts reporting AEs (p = 0.11).

Dropouts:  14 total, 5 due to AEs 

(3 amoxicillin, 2 placebo), 5 due to deterioration (2 amoxicillin, 

3 placebo), 1 due to occurrence of another (unspecified) disease (placebo), 3 did not attend evaluation visit on day 8 (treatment grps N/S).  All dropouts except the 3 who did 

not show up for evaluation were included in efficacy and AE analyses.
Pts taking oral steroids excluded

The prognostic value of the baseline variables in predicting the outcome of the study in a single pt was evaluated by multiple regression.  None of the variables was found to be significant.



Nicotra, Rivera, and Awe, 1982
Design:  SPPG

Dates:  N/S
Location:  United States
Assessment period:  7 days

External validity:  4/5

COPD dx+
N = 40
Setting:  Inpatient study, hospitalized pts

Inclusion (COPD):  Significant sputum production for at least 

3 mos of the preceding 2 yrs

Inclusion (AcEx):  Increase in symptoms of dyspnea, cough, and sputum production; pt sufficiently ill to require
Interventions:

Experimental:  Tetracycline PO 500 mg, 4 times per day for 7 days; n = 20

Control:  Placebo; n = 20

Co-interventions:  Given at discretion of primary physician; included bronchodilators (oral, parenteral, inhaled), corticosteroids, chest physiotherapy, diuretics, and supplemental oxygen
Spirometry:  There were no significant differences in spirometric values (FEV1, FVC, and PEFR) between the two groups on day 1 or day 7 (p ( 0.05 for all outcomes and both time points).  FVC improved significantly from day 1 (1.67 L) to day 7 (1.95 L) in the placebo group 

(p = 0.019).  PEFR did the same (from 160 L/min to 198) in the

tetracycline group (p = 0.011).  
Corticosteroids were taken as a co-intervention by 75% of pts in the tetracycline group and 65% in the placebo group.


COPD bl(
AECB dx+

AECB sev+

Tx duration+

Internal validity:  4/5

r, db+, dd
hospitalization, but not ventilatory support (assessment made by pt’s primary physician)

Exclusion:  New or changed parenchymal lung infiltrate; temperature > 38.5( C; blood leukocyte count > 12 x 109/L (unless an increase in corticosteroid dosage had occurred in the preceding 

3 days); antibiotic use during the preceding 7 days; need for mv

Smoking history:  75% current smokers

Baseline stable FEV1/PEFR:  N/S

FEV1/PEFR at admission:  FEV1:  Tetracycline (n = 20), 0.88 L ( 0.33 (SD); placebo 

(n = 20), 0.92 L ( 0.54;  PEFR:  Tetracycline, 160 L/min ( 72; placebo, 159 L/min ( 105

Purulent sputum at admission:  N/S

Age:  56.3

Sex:  20 M, 20 F
Race:  N/S
Outcomes:

Spirometry: FEV1, FVC, and PEFR measured on days 1 and 7

Symptoms:  (1) Assessed by pts on days 1 and 7.  Questionnaire included severity of cough and dyspnea; sputum volume, color, and consistency; weakness; and overall degree of illness during exacerbation as compared to baseline status.  Scored on scale of 0-14, with higher scores indicating greater severity of illness

(2) Assessed by an investigator on days 1 and 7.  Questionnaire included presence and severity of acute and chronic illness, cyanosis, dyspnea, and physical signs including peripheral edema, rales, pulmonary consolidation, wheezing, and altered breath sounds
Otherwise, there were no significant within-group improvements from day 1 to 7.

Symptoms:  Clinical improvement, as judged both by pts and investigators, was “marked and equal” in the two groups; no further data reported.

Adverse events:  No data reported

Dropouts:  None











Petersen, Esmann, Høncke et al., 1967
Design:  SPPG

Dates:  Pts admitted 10/64-4/65
Location:  Denmark
Assessment period:  

10 days
External validity:  2/5

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Tx duration+

Internal validity:  5/5

r+, db+, dd


N = 19 (completed trial in placebo or antibiotic treatment group)
Setting:  Inpatient study conducted in hospital ward

Inclusion (COPD):  Age 45-75 yrs; history of cough and expectoration on most days during at least 3 consecutive mos in each of 2 or more successive yrs

Inclusion (AcEx):  N/S

Exclusion:  Severe deformities of the spine or chest; localized or generalized specific lung disease; signs of cardiac insufficiency

Smoking history:  N/S

Baseline stable FEV1/PEFR:  N/S

PEFR at admission:  6/9 pts (67%) in the chloramphenicol group and 5/10 (50%) in the placebo group had PEFRs 

< 240 L/min (men) or 

< 175 L/min (women)

Purulent sputum at admission:  14/19 pts (74%)

Age:  62.4

Sex:  10 M, 9 F
Race:  N/S
Interventions:

Experimental:  Chloramphenicol 

0.5 g, 4 times per day for 10 days

Control:  Placebo

Co-interventions:  Both groups received 10 ml 3.3% potassium chloride, 3 times per day.  No other co-interventions described.  Placebo group specifically said to have received “no other treatment”

Outcomes:

PEFR:  Investigators analyzed the number of pts in each group whose PEFR was improved, unchanged, or worse, relative to admission values, on day 10.  “Improvement” was defined as an increase of 15% or more.
PEFR:  There was no significant difference between the two groups at day 10.  In the chloramphenicol-treated group, 5 pts were improved, and 4 were unchanged.  In the placebo-treated group, 6 pts were improved, and 4 unchanged.  Similar results were reported for vital capacity.

Adverse events:  No data reported

Dropouts:  5 of the total of 43 pts originally enrolled in the study (all treatment groups) were later excluded (12%).  Two developed cardiac insufficiency, 1 was found to have a bronchial carcinoma, 1 left the ward before the end of the trial, and 1 refused to cooperate with PFTs.  It was not clear whether any of these pts had been randomized to treatment with chloramphenicol or placebo.


Trial also included physiotherapy and expectorant treatment arms not described here.

Randomization  was stratified to ensure an equal distribution of “light” and “severe” cases in the various treatment groups.  Severity determined according to whether pt’s residual volume comprised less or more than 50% of total lung capacity.

Response to treatment was not found to be correlated with sex or duration of disease.

Pines, Raafat, Greenfield et al., 1972


Design:  SPPG

Dates:  N/S
Location:  

United Kingdom
Assessment period:  12 days from start of treatment, with followup assessments for a further 28 days
External validity:  3/5

COPD dx(
COPD bl(
AECB dx+

AECB sev+

Tx duration+

Internal validity:  4/5

r, db+, dd
N = 259
Setting:  Inpatient study, hospitalized pts

Inclusion (COPD):  Age ( 60 yrs; history of bronchitis for ( 5 yrs

Inclusion (AcEx):  Definite history of exacerbation of symptoms over the past 6 weeks; persistently purulent sputum; PEFR ( 200 L/min

Additional inclusion criteria:  Male sex; pt assessed as moderately ill by admitting physician; at least one failed trial of antibiotic therapy prior to entry

Exclusion:  Asthma; eosinophilia in sputum of 10% or more; bronchiectasis or other pulmonary disease

Smoking history:  N/S

Baseline stable FEV1/PEFR:  N/S

PEFR at admission:  Overall, 146.0 L/min; tetracycline grp, 149.3 ( 5.2 (SEM) L/min; chloramphenicol grp, 142.3 ( 5.2 L/min; placebo grp, 146.1 ( 6.3 L/min

Purulent sputum at admission:  100% purulent or “moderately purulent”

Age:  N/S

Sex:  259 M, 0 F
Race:  N/S

Interventions:

Experimental 1:  Tetracycline PO 500 mg, 4 times per day for 12 days

Experimental 2:  Chloramphenicol PO 500 mg, 4 times per day for 12 days

Control:  Placebo

Co-interventions:  Early ambulation, encouragement, postural drainage, physiotherapy, bronchodilators, copious water intake, steam inhalations, and treatment of respiratory or heart failure when indicated

Outcomes:

PEFR:  Investigators analyzed mean percentage improvement from day 1 to day 12.

Physicians’ overall clinical assessment:  Conducted by study investigators.  Included degree of well-being, color, and dyspnea.  Pt’s condition assessed on categorical scale:  success, partial success, failure, worse, or dead.  Investigators analyzed percentage of pts who improved (“success” or “partial success”) and percentage who 

deteriorated (“worse” or “dead”) at 7 and 12 days

Symptom score (including followup component):  Graded by investigators.  Points awarded or subtracted as follows:  improvement or deterioration in clinical state (+6 to (6); improvement or deterioration in purulence of sputum (+3 to (2); diminution in quantity of sputum (+2 to +4); maintenance of mucoid sputum to 1-week (+2) and 4-week (+6) follow-up.  Investigators analyzed mean scores in pts available for followup
PEFR:  There were no significant differences among the three treatments for improvement in PEFR (p ( 0.05).  At day 12, PEFR had improved by an average of 10.7% in the tetracycline group, 12.6% in the chloramphenicol group, and 4.7% in the placebo group (no variance data reported).

Physicians’ overall clinical assessment:  At days 7 and 12, a significantly higher percentage of pts treated with antibiotics had improved ("success" or "partial success”), compared to the percentage who improved with placebo (p < 0.05, both time points).  By day 12, a significantly higher percentage of pts had deteriorated (gotten worse or died) with placebo (p < 0.05).  There was no significant difference between the two antibiotics for these outcomes (p ( 0.05).  The data were as follows:

Day 7:

(1) Tetracycline:  60/89 pts (67%) improved; 4/89 (4%) deteriorated

(2) Chloramphenicol:  54/84 pts (64%) improved; 4/84 (4.8%) deteriorated

(3) Placebo:  39/86 pts (45%) improved; 15/86 (17%) deteriorated

Day 12:

(4) Tetracycline:  58/89 pts (65%) improved; 5/89 (5.6%) deteriorated

(5) Chloramphenicol:  60/84 pts (71%) improved; 4/84 (4.8%) deteriorated

(6) Placebo:  33/86 pts (38%) improved; 23/86 (27%) deteriorated

Symptom score:  Mean symptom scores were significantly higher (better) in the tetracycline and chloramphenicol groups than in the placebo group (ANOVA, F = 5.67, 

d.f. = 2227).  There was no significant difference between the two antibiotic groups.  Mean scores (( SEM) were as follows:

(1) Tetracycline (n  = 81):  11.16 ( 0.86

(2) Chloramphenicol (n = 79):  11.84 ( 0.83

(3) Placebo (n = 68):  8.12 ( 0.96

Adverse events:  25/89 pts (28%) in the tetracycline group, 8/84 (9.5%) in the chloramphenicol group, and 6/86 (7%) in the placebo group.  The difference between the two antibiotics was significant.

Dropouts:  None
Pts were required to be “moderately ill” as judged by the admitting physician, and to have failed at least one previous trial of antibiotic therapy.

“Nearly all” pts remained in hospital for up to 4 weeks after treatment.










Pines, Raafat, Plucinski et al., 1968
Design:  SPPG

Dates:  N/S
Location:  

United Kingdom
Assessment period:  14 days
External validity:  2/5

COPD dx(
COPD bl(
AECB dx(
AECB sev+

Tx duration+

Internal validity:  5/5

r+, db+, dd


N = 30
Setting:  Inpatient study, hospitalized pts

Inclusion (COPD):  Age > 50 yrs; history of bronchitis for ( 5 yrs

Inclusion (AcEx):  Definite history of exacerbation of symptoms over the past 

6 weeks

Additional inclusion criteria:  Male sex; pt assessed as moderately or severely ill by admitting physician

Exclusion:  Allergy to penicillin; asthma; known eosinophilia in sputum of 10% or more; extensive bronchiectasis; active tuberculosis; carcinoma of the lung; blood urea of 60 mg/dL or more

Smoking history:  N/S

Baseline stable FEV1/PEFR:  N/S

PEFR at admission:  Antibiotic grp, 90 L/min; placebo grp, 

85 L/min
Interventions:

Experimental:  Penicillin 3 million units plus streptomycin 0.5 mg injected twice daily for 7 days; penicillin alone continued for another 

7 days

Control:  Placebo

Co-interventions:  Early ambulation, optimistic encouragement, postural drainage, physiotherapy, bronchodilators, copious fluid intake and steam inhalations, and treatment of respiratory or heart failure when indicated

Outcomes:

Physicians’ overall clinical assessment:  Included degree of well-being, color, and dyspnea; pts assessed on day 14 as improved, unchanged, deteriorated, or dead
Physicians’ overall clinical assessment:  In the group who received antibiotics (n = 15), 10 pts improved, 3 were unchanged, and 

2 deteriorated; 1 pt died.  In the group receiving placebo (n = 15), 3 pts improved, 3 were unchanged, and 

9 deteriorated; 3 pts died.  The difference between the two groups was significant (p < 0.05)

Adverse events:  No data reported

Dropouts:  None


Data at left are from the pilot trial, which was placebo-controlled.

Pts were required to be “moderately or severely ill” as judged by the admitting physician; 8/15 pts in the antibiotic group and 7/15 in the placebo group described as “severely ill” at the start of the trial

Clinical deterioration closely correlated with severity of  illness and less definitely correlated to a low PEFR and high PaCO2 on entry










Purulent sputum at admission:  100%

Age:  67.5

Sex:  30 M, 0 F
Race:  N/S




Sachs, Koëter, Groenier, et al., 1995



Design:  SPPG

Dates:  

10/88-3/92
Location:  Netherlands
Assessment period:  

14 days (7-day treatment plus 7-day followup); baseline measurements taken over 

7 stable days prior to study, mean of 7-day baseline measurements used
External validity:  4/5

COPD dx(
COPD bl+

AECB dx+

AECB sev+

Tx duration+

Internal validity:  4/5

r, db+, dd


N = 71
Setting:  Outpatient study conducted in 25 general practices

Inclusion (COPD):  Age ( 18 yrs; positive diagnosis of asthma (n = 10) or COPD 

(n = 61) made by a pulmonary physician during the previous 10 yrs

Inclusion (AcEx):  Sustained increase in dyspnea, with or without sputum production, despite increasing normal twice-daily inhaled therapy to 3-4 times daily

Exclusion:  Daily use of oral corticosteroids or antimicrobial drugs; diabetes mellitus; alcoholism; history of pulmonary surgery or tuberculosis; severe bronchiectasis; psychiatric history

Smoking history:  41% current smokers, 28% ex-smokers; median pack-yrs (with range) = 16.5 (0.15-77)

Baseline stable PEFR:  Overall (n = 71), 285.3 ( 99.2 (SD) L/min.  In the 3 treatment groups, mean % predicted PEFRs (( SD) were:  

Amoxicillin (n = 22), 66.7% ( 22.1%; 

co-trimoxazole (n = 17), 61.7% ( 18.0%; and placebo (n = 16), 60.8% ( 19.6%.

PEFR at admission: 

233 L/min (estimated % predicted PEFR at entry)

Purulent sputum at admission:  19/71 pts (27%)

Age:  51.7

Sex:  30 M, 41 F
Race:  N/S

Interventions:

Experimental 1:  Amoxicillin PO 500 mg, three times per day for 7 days

Experimental 2:  Co-trimoxazole PO 960 mg, twice per day for 7 days

Control:  Placebo

Co-interventions:  Prednisolone PO, 35 mg on day 1, reduced by 5 mg daily thereafter; all pts used their normal maintenance medication (inhaled corticosteroids with or without beta-2 sympathomimetics) throughout the study

Outcomes:

PEFR measured 3 times before first inhalation treatment in morning; highest of 3 values used

PEFR:  Mean % predicted values at baseline, day 1, and day 14; mean daily increase in PEFR over 14 days; and mean slopes of increase in % predicted FCER over 14 days

Symptoms (pt-graded):  Pts graded following symptoms daily on severity scale ranging from 0-3:  wheeze or dyspnea; cough with mucus production; cough without mucus production; and awakening with dyspnea.  Investigators considered all symptoms together (positive correlation found), and analyzed mean symptom severity scores at baseline, day 1, and day 14; mean slope of decrease in symptom scores over 

14 days; and mean daily decrease in symptom scores over 14 days.
The three treatment regimens produced comparable improvements in PEFR and symptom scores.

PEFR:  In all three groups, mean % predicted PEFR values were significantly lower on day 1 of the exacerbation than at baseline 

(p < 0.001), but there were no significant differences among the three groups at day 1 or during the following 14 days (p ( 0.05).  Mean % predicted values (( SD) were as follows:

(1) Amoxicillin (n = 22):  Day 1, 56.7% ( 20.5%; day 14, 64.9% ( 24.8%

(2) Co-trimoxazole (n = 17):  Day 1, 48.0% ( 18.4%; day 14, 59.3% ( 20.0%

(3) Placebo (n = 16):  Day 1, 49.2% ( 19.7%; day 14, 57.9% ( 20.0%

The mean daily increase in PEFR 

(( SD), expressed as % predicted, was 0.68% ( 1.01% in both groups receiving antibiotics, and 0.34% ( 0.84% in the placebo group (n’s as above).  The increase in PEFR was significant in all groups (p < 0.001), with no significant between-group 

differences.  Mean slopes of increase in % predicted FCER (with 95% CI) were 0.58 (0.27 to 0.89) in the amoxicillin group, 0.78 (0.22 to 1.34) in the co-trimoxazole group, and 0.34 (0.00 to 0.73) in the placebo group.

Symptoms (pt-graded):  In all three groups, mean symptom severity scores were significantly lower on day 1 of the exacerbation than at baseline, and significantly lower on day 14 than on day 1 (p < 0.001, all comparisons).  There were, however, no significant differences in the three groups, whether symptom scores were expressed as absolute values or as slopes (p ( 0.05).  Mean symptom severity scores (( SD) were as follows:

(4) Amoxicillin (n = 22):  Baseline, 0.56 ( 0.46; day 1, 1.42 ( 0.70; day 14, 0.75 ( 0.68

(5) Co-trimoxazole (n = 18):  Baseline, 0.60 ( 0.49; day 1, 

      1.46 ( 0.66; day 14, 0.68 ( 0.60

(6) Placebo (n = 17):  Baseline, 

      0.57 ( 0.48; day 1, 1.29 ( 0.49; 

      day 14, 0.54 ( 0.43

Mean slopes of symptom scores (with 95% CI) were (0.05 ((0.07 to (0.02) in the amoxicillin group, (0.06 ((0.08 to (0.04) in the co-trimoxazole group, and -0.06 (-0.08 to -0.04) in the placebo group (n’s as above).  The mean daily decrease in symptom scores (( SD) was 0.05 ( 0.05 in the groups receiving antibiotics, and 

0.06 ( 0.045 in the placebo group.

Adverse events:  No data reported

Dropouts:  16 pts did not record their PEFR values (4 amoxicillin, 

3 co-trimoxazole, 9 placebo), and 

14 did not record symptom severity scores (4 amoxicillin, 2 co-trimoxazole, 8 placebo); no pts  withdrew from the study
10/71 pts (14%) had asthma:  

3 in the amoxicillin group, 3 in the co-trimoxazole group, and 4 in the placebo group




 External validity score (5 points possible):  COPD dx = COPD diagnosis based on spirometry (+ = yes = 1; ( = no = 0); COPD bl = baseline stable ventilatory status of population described (+ = yes = 1;( = no = 0); AECB dx = diagnosis of AECB includes at least two of following:  increased sputum purulence, increased sputum volume, increased dyspnea 

(+ = yes = 1; ( = no = 0); AECB sev = severity of AECB at enrollment described based on at least two of following:  mental status change, work of breathing, ventilatory status 

(+ = yes = 1; ( = no = 0); Tx duration = outcomes assessed at 24 hours or later (+ = yes = 1; ( = no = 0).

2 Internal validity score (5 points possible):  Randomization:  r = study described as randomized, method of randomization not described (1 point); r+ = method of randomization described and adequate (2 points); r( = method of randomization described but inadequate (0 points).  Double-blinding:  ndb = not double-blind (0 points); db = study described as double-blind, method of blinding not described (1 point); db+ = method of blinding described and adequate (2 points); db( = method of blinding described but inadequate (0 points).  Dropouts:  dd = dropouts described (1 point); dnd = dropouts not described (0 points).
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