Evidence Table 4.  Bronchodilators (continued)


Evidence Table 4.  Bronchodilators

Study
Design and Quality
Patient Population
Study Protocol
Results
Notes

Anticholinergics

Backman and Hellström, 1985


Design:  SPPG

Dates:  N/S
Location:  Finland
Assessment period:  

7 days
External validity:  2/5

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

Tx duration+

Internal validity:  3/5

r, db, dd


N = 40
Setting:  Hospitalized pts FEV1
Inclusion (COPD):  Chronic bronchitis, according to criteria of the British Medical Council [no ref given]

Inclusion (AcEx):  AECB (no diagnostic criteria given)

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 before treatment on day 1:  Ipratropium, 0.73 ( 0.35 (SD) L; fenoterol, 0.93 ( 0.56 L (n.s.; p-value not reported)

Age:  Range:  48-77

Sex:  36 M, 4 F
Race:  N/S

Interventions:

Experimental:  Nebulized ipratropium 0.2 mg, 3x/day

Control:  Nebulized fenoterol 0.5 mg, 3x/day

Co-interventions:  Pts with signs of an acute infection (fever, pneumonic infiltration, and positive sputum bacteriology) were treated with antibiotics before the start of the trial; pts taking beta2-receptor stimulants 

(n = 16) stopped them at least 8 hrs before starting the trial; all pts received daily physical treatment; otherwise, pts continued their usual regimens, which included oral theophyllamine (n = 7), combination treatment with ephedrine and hydroxyzine (n = 4), prednisolone 

(n = 2), and no continuous treatment (n = 7)

Outcomes:

FEV1:  Measured on the 1st and 7th day immediately before and 5, 10, 15, 30, 60, 120, and 240 min after the morning study drug administration.  Investigators compared mean FEV1 scores for identical timepoints on days 1 and 7.


There were no significant differences between the two treatment grps for any of the outcomes measured (no between-grp p-values reported).

FEV1:  Improvements were small with both interventions.  In the ipratropium grp (n = 17), mean scores at 15 min (p ( 0.02) and 30 min (p ( 0.05) posttreatment were significantly higher on the 7th day than on the 1st; no significant differences were noted between the 1st and 7th day at 0, 5, 10, 60, 120, or 240 min.  In the fenoterol grp (n = 20), mean scores at 60 min posttreatment were significantly higher on the 7th day than on the 1st (p ( 0.05); otherwise, no significant differences were observed between the 1st and 7th day.

Mean pretreatment FEV1 scores on days 1 and 7 were:

(a) Ipratropium (n = 17):  Day 1, 0.73 ( 0.35 (SD) L; Day 7, 0.82 ( 0.34 L

(b) Fenoterol (n = 20):  Day 1, 0.93 ( 0.56 L; Day 7, 1.02 ( 0.66 L

Blood gases/oximetry:  Investigators stated that there were no significant changes in PaO2 or PaCO2 from day 1 to day 7 in either grp, but did not report any data.
Two pts in the ipratropium grp who did not withdraw prematurely were unable to perform spirometry and so were not included in the FEV1 analysis






Blood gases:  Arterial PaO2 and PaCO2 measured on 1st and 7th day.  Investigators analyzed change from day 1 to 7.
Adverse events:  1/19 pts (5.3%) taking ipratropium and 1/20 (5.0%) taking fenoterol complained of a "strange feeling"

Dropouts:  1/40 pts (2.5%), treatment grp N/S


Cydulka and Emerman,

1995
Design:  SPPG

Dates:  

2/91-2/92
Location:  United States
Assessment period:  3 hrs from administration of study med
External validity:  2/5

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Tx duration(
Internal validity:  4/5

r+,db+, dnd
N = 57
Setting:  Pts presenting to ED (urban teaching hospital)

Inclusion (COPD):  Pts with self-reported diagnosis of COPD or histories consistent with COPD, as defined by ATS 

Inclusion (AcEx):  Acute respiratory distress plus cough, wheezing, or both

Exclusion:  Personal history of asthma; initial FEV1 readings > 75% of predicted normal value; clinical or radiographic evidence of pneumothorax, pneumonia, decompensated CHF, or history of lung cancer; inability to perform spirometry; having received prehospital aerosol treatment; contraindications to study med; age < 18; pregnant; nursing mothers; prisoners

Smoking history:  46 pack-yrs (n = 51 current or past smokers)

Baseline stable FEV1:  N/S

FEV1 at admission:  Glycopyrrolate grp, 0.89 ± 0.36 (SD) L; placebo grp, 0.93 ± 0.42 L (p ( 0.05)

Age:  61.5

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

Experimental:  Single dose of aerosolized glycopyrrolate 2 mg, administered as first aerosol

Control:  Placebo

Co-interventions:  Nebulized albuterol every hr for 3 aerosols; oxygen by nasal cannula 

Outcomes:  

Spirometry performed at baseline and 1 hr after first and third aerosols

FEV1:  (a) Mean absolute values at baseline, 1 hr, and 3 hrs

(b) Mean % change in absolute value from baseline to 1 and 3 hrs

Percentage of pts admitted to hospital


Note:  No. of pts in each treatment grp unclear

FEV1:  (a) No significant differences between mean pre- and posttreatment scores (± SD) for either grp:  Glycopyrrolate grp, 0.89 ± 0.36 and 1.31 ± 0.61 (p = 0.11); placebo grp, 0.93 ± 0.42 and 1.09 ± 0.57 

(p = 0.19).  No between-grp results reported.

(b) Repeated-measures analysis showed glycopyrrolate significantly better than placebo for mean % change (increase) in absolute FEV1 values from pre- to posttreatment:  Glycopyrrolate grp, 56.0% ± 56.1%; placebo grp, 19.3% ± 40.9% (p < 0.01).

Percentage of pts admitted to hospital:  Overall, 30/57 pts (53%) admitted; no significant differences between grps:   Glycopyrrolate grp, 50% admitted vs. 57% in placebo grp (p ( 0.05)

Adverse events:  Glycopyrrolate + albuterol grp (27% of pts):  Dry mouth, headache, hypotension, palpitations.  Albuterol-alone (placebo) grp (15% of pts):  Tremors, anxiety, palpitations

Dropouts:  Not described
FEV1 results accompanied by large SDs

Small sample size yielded low power to detect differences in AEs between grps

Within-pt analysis found difference missed by comparison of grp means

Karpel, Pesin, Green-berg et al., 1990
Design:  Crossover

Dates:  N/S
Location:  United States
Assessment period:  90 min for each phase of crossover
External validity:  3/5

COPD dx+

COPD bl(
AECB dx+

AECB sev+

Tx duration(
Internal validity:  5/5

r+, db+, dd


N = 32
Setting:  ED and pulmonary clinic

Inclusion (COPD):  Chronic bronchitis or emphysema as defined by the ATS Committee on Diagnostic Standards for Nontuberculous Respiratory Disease (1962)

Inclusion (AcEx):  Increasing dyspnea and/or change in sputum production newly occurring in previous 24 hrs; FEV1 < 60% of predicted

Exclusion:  Asthma; baseline PFTs which failed to show persistent airway obstruction; any acute concomitant medical problem; respiratory acidosis with pH < 7.3; need for continuous oxygen therapy; need for medications other than those included in study protocol; use of inhaled 

(-agonist or ipratropium in previous 6 hrs

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  Ipratropium first:  0.62 ( 0.08 (SEM) L; metaproterenol first:  0.69 ( 0.06 L

Age:  61.6

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

Experimental:  Ipratropium, single dose of 3 puffs (54 (g) administered by MDI

Control:  Metaproterenol, single dose of 3 puffs (1.95 mg) administered by MDI

Co-interventions:  None

Crossover design:  Pts treated with one of the two study meds initially (phase 1), then crossed over to treatment with the other after 90 min (phase 2); no washout; no information on possible carryover effect

Outcomes:

FEV1:  Measured at entry and at 30, 60, and 90 min after administration of study med in both phases of crossover; investigators analyzed change in mean FEV1 from 0 to 

90 min in phase 1

Blood gases:  Recorded only for the first 20 pts randomized into the study; measured at entry and at 30, 60, and 90 min after administration of study med in phase 1 only; investigators analyzed mean changes in PaO2, PaCO2, and pH from 0-30 min and 

0-90 min

Percentage of pts admitted to hospital
FEV1:  In phase 1 of the trial, mean FEV1 (( SEM) improved significantly in both treatment grps from 0-90 min.  For ipratropium (n = 17), scores improved 25%, from 0.62 ( 0.08 to 0.88 ( 0.11 (p< 0.01).  For metaproterenol (n = 15), the improvement was 18%, from 0.69 ( 0.06 to 0.92 ( 0.09 (p< 0.01).  There was no significant difference between the two grps for this outcome 

(p > 0.05).

For phase 2 of the trial, investigators reported only that there was no further improvement in FEV1 in either grp.

Blood gases:  At 30 min, there was a significant (p < 0.05) rise in PaO2 with ipratropium (n = 10) (5.8 ( 3.0 [SEM]), and a significant (p < 0.05) decline in PaO2 with metaproterenol (n = 10) ((6.2 ( 1.2).  At 90 min, these changes were no longer significant.

There were no other significant changes in PO2, PCO2, or pH during phase 1.

Percentage of pts admitted to hospital:  3/17 pts (18%) from the ipratropium-first grp, 2/15 pts (13%) from the metaproterenol-first grp.
Adverse events:  Recorded for phase 1 only.  Ipratropium:  Nervousness (2 pts), tremors (2), dry mouth (1), palpitations (1), headache (1).  Metaproterenol:  Palpitations 

(3 pts), nervousness (3), tremors (2), dry mouth (1), headache (1).

Dropouts:  0


Moayyedi, Congle-ton, Page et al., 1995
Design:  SPPG

Dates:  N/S
Location:  United Kingdom
Assessment period:  To discharge (mean time to discharge, 11.1 days; 

19 pts discharged on day 14 or later)
External validity:  3/5

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Tx duration+

Internal validity:  4/5

r, db+, dd
N = 70
Setting:  Inpatient hospital

Inclusion (COPD):  Age > 45 yrs; smoking history > 10 pack-yrs; baseline stable FEV1 < 65% of predicted; > 3-yr history of exertional dyspnea resulting from respiratory disease; previous diagnosis of nonasthmatic COPD

Inclusion (AcEx):  Clinical diagnosis of AcEx of COPD (no details provided)

Exclusion:  Regular home use of nebulized bronchodilators; history suggestive of asthma; peripheral eosinophilia of 

> 10%; > 20% (at least 200 ml) reversibility of FEV1 to 400 (g of inhaled albuterol at discharge

Smoking history:  51.7 pack-yrs

Baseline stable FEV1:  N/S

FEV1 on Day 1:  0.78 ( 0.41 (SD) L in the albuterol + ipratropium grp and 0.77 ( 0.34 in the albuterol grp

Age:  69.2

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

Experimental:  Nebulized albuterol 

5 mg + ipratropium 500 (g, 4x/day, given as a mixture

Control: Nebulized albuterol 5 mg, 4x/day

Co-interventions:  Prescribed at discretion of attending physician; included aminophylline IV, steroids IV, and antibiotics

Outcomes:

FEV1:  Spirometric values were measured once on days 1, 3, and 7, and then wkly and on day of discharge.  All readings were taken just before the nebulizer treatment at 18.00 hrs.  NB:  Not measured immediately on admission – day 1 reading either from 18.00 hrs on day of admission (if pt admitted before 18.00 hrs) or 18.00 hrs on next day (if pt admitted after 18.00 hrs).  Investigators analyzed mean change in FEV1 from day 1 to (a) day 3, 

(b) day 7, (c) day 14, and (d) day of discharge.

LOS in hospital:  Mean no. of days


FEV1:  No significant differences between the two grps for mean change in FEV1 from day 1 to (a) day 3, (b) day 7, (c) day 14, and (d) day of discharge (p > 0.05, all time points).

(a) Albuterol + ipratropium (n = 29), 0.05 ( 0.24 (SD); albuterol 

      (n = 33), 0.17 ( 0.28

(b) Albuterol + ipratropium (n = 29), 0.15 ( 0.26; albuterol (n = 33), 0.21 ( 0.42

(c) Albuterol + ipratropium (n = 10), 0.26 ( 0.29; albuterol (n = 9), 0.06 ( 0.11

(d) Albuterol + ipratropium (n = 29), 0.15 ( 0.32; albuterol (n = 33), 0.23 ( 0.32

Length of stay in hospital:  No significant difference between the two grps for mean no. of days in hospital:  Albuterol + ipratropium (n =29), 

11.8 ( 4.4 (SD); albuterol (n = 33), 10.5 ( 4.7 (p > 0.05).
Adverse events:  Two pts withdrawn due to AEs, 1 from albuterol + ipratropium grp (wheezing) and 1 from albuterol grp (chest pain).  No further data reported on AEs.

Dropouts:  8/70 pts (11%) overall; 4/33 (12%) in the combination therapy grp, 4/37 (11%) in the albuterol grp.
No significant difference between the two grps in the mean number of days on aminophylline IV, steroids IV, or antibiotics

No significant difference between the two grps in the average time of day at which pts admitted








O’Driscoll, Taylor, Horsley et al., 1989
Design:  SPPG

Dates:  N/S
Location:  United Kingdom
Assessment period:  1 hr
External validity:  1/5

COPD dx+

COPD bl(
AECB dx(
AECB sev(
Tx duration-

Internal validity:  2/5

r(, db, dd


N = 47 COPD pts and 56 asthma pts completed trial; total of 125 randomized to treatment (not broken down by diagnosis)
Setting:  ED

Inclusion (COPD):  Criteria of ATS (1987)

Inclusion (AcEx):  Acute airflow obstruction (no further details provided)

Exclusion:  Use of home nebulizer or nebulizer treatment en route to ED; history of heart disease or renal disease

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  66.6 (range, 47-81) (COPD pts)

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

Experimental:  Nebulized albuterol 10 mg + ipratropium 0.5 mg

Control:  Nebulized albuterol 10 mg

Co-interventions:  Aminophylline IV, hydrocortisone IV administered to some pts

Outcomes:

Peak flow rate (PFR):  Improvement from pretreatment to 1 hr


PFR:  No significant difference between the two treatment grps 

(p = 0.55).  Mean pretreatment and 

1-hr PFR scores were as follows (no variance data reported):

(a) Albuterol alone (n = 21):  Pretreatment, 109 l/min; 1 hr, 134

(b) Albuterol + ipratropium (n = 26):  Pretreatment, 116; 1 hr, 135

Adverse events:  Tremor reported by 2/44 pts (4.5%) receiving albuterol alone and by 5/59 (8.5%) receiving the combined therapy (not broken down by diagnosis); no other AEs reported.

Dropouts:  22/125 pts (18%), 11 from each treatment grp (not broken down by diagnosis)
For entire pt population, no significant differences between treatment grps in number of pts receiving aminophylline or hydrocorti-sone; not broken down by diagnosis.

Patrick, Dales, Stark, et al., 1990
Design:  SPPG

Dates:  N/S
Location:  Canada
Assessment period:  

24 hrs
External validity:  1/5

COPD dx(
COPD bl(
AECB dx(
AECB sev(
Tx duration+

Internal validity:  4/5

r, db+, dd


N = 68; of 50 pts included in analysis, 21 had admission diagnosis of asthma, 29 AcEx of COPD

Setting:  ED

Inclusion (general):  

(1) Presented at ED because of dyspnea, cough, wheeze or chest discomfort, and 

(2) FEV1 < 60% predicted and FEV1/FVC < 60% predicted, and (3) clinical diagnosis by ED physician compatible with airflow limitation requiring hospital admission but not mechanical ventilation, and 

(4) nebulized (-agonist, aminophylline IV, and corticosteroids IV administered on admission

Inclusion (AcEx):  No indication of criteria used to distinguish pts with AcEx  of COPD from those with asthma

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  COPD pts only:  Ipratropium, 0.62 L ( 

0.33 (SD); placebo, 0.44 L ( 0.14 (no p-value reported)

Age:  57.6 (all pts)

Sex:  23 M, 27 F (all pts)
Race:  N/S
Interventions:

Experimental:  Ipratropium 80 (g by MDI at 0 and 2 hrs, then every 3 hrs 

(immediately after each albuterol treatment)

Control:  Placebo

Co-interventions:  Nebulized albuterol at 0 and 2 hrs, then every 

3 hrs; aminophylline IV by continuous infusion; methylprednisolone IV every 6 hrs; broad spectrum antibiotic (ampicillin, tetracycline, or erythromycin), dosing schedule N/S

Outcomes:

FEV1:  Measured before and 15 min after nebulized albuterol treatment on entry and at 24 hrs.  Investigators analyzed mean change in prebronchodilator FEV1 from 

0 to 24 hrs


FEV1:  In pts with AcEx of COPD, there was no significant difference between the two treatment grps for mean change in prebronchodilator 

FEV1 from 0 to 24 hrs:  Ipratropium 

(n = 13), 0.15 L ( 0.24 (SD); placebo (n = 16), 0.10 L ( 0.18 (no p-value reported).
Adverse events:  No data reported

Dropouts:  18/68 pts (27%), treatment grp and diagnosis N/S
Trial included both pts with asthma and pts with AcEx

of COPD;  FEV1 results reported separately for the two types of pts

Rebuck, Chapman, Abboud, et al., 1987
Design:  SPPG

Dates:  N/S
Location:  Canada
Assessment period:  

90 min
External validity:  2/5

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Tx duration(
Internal validity:  5/5

r+, db+, dd


N = 52 with AcEx of COPD (see Notes)
Setting:  4 EDs

Inclusion (COPD):  ATS criteria (1962)

Inclusion (AcEx):  Age > 18 yrs; FEV1 < 70% of predicted

Exclusion:  Complicating medical illnesses (e.g., pneumonia, pulmonary edema, acute myocardial infarction, frequent ventricular ectopic beats); pregnancy or breastfeeding; use of nebulized bronchodilator in previous 

6 hrs; need for medications other than those specified in study protocol

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  0.67 ( 0.29 (SD) L (28% of predicted) (COPD pts only)

Age:  66.2 (COPD pts only)

Sex:  28 M, 23 F
Race:  N/S

Interventions:

Experimental:  Nebulized ipratropium 0.5 mg + fenoterol 1.25 mg, single dose

Control 1:  Nebulized ipratropium 

0.5 mg, single dose

Control 2:  Nebulized fenoterol 

1.25 mg, single dose
Co-interventions:  Aminophylline IV or corticosteroids IV could be used at discretion of attending physician; all other drugs proscribed

Outcomes:

FEV1:  Mean change from pretreatment to 45 and 90 min


FEV1:  Each of the three treatment regimens produced a significant improvement in FEV1 from 0 to 

90 min (p < 0.05).  There was no significant difference among the three treatments for this outcome (p < 0.2).  Mean improvement scores (( SEM) were reported in graphic form only.  Pretreatment and 90-min mean FEV1 scores (( SD) for the three grps were:

Fenoterol:  Pre-:  0.69 ( 0.30; 90-min:  0.88 ( 0.44

Ipratropium:  Pre-:  0.69 ( 0.26; 

90-min:  0.89 ( 0.41

Ip + Fen:  Pre-:  0.63 ( 0.31; 90-min:  0.80 ( 0.40
Adverse events:  Pts were questioned about specific AEs.  Results were not reported separately for pts with asthma and COPD.  The most commonly reported AEs were dry mouth (10.6% of pts taking combination treatment, 19% taking fenoterol alone, 7.4% taking ipratropium alone); tremor (17% of 

pts taking combination treatment, 13% taking fenoterol alone, 2.9% taking ipratropium alone); and bad taste (8.4% overall).  Eye irritation, sweating, and dizziness were each reported by < 3% of pts overall.

Dropouts:  1/52 pts (1.9%), from ipratropium grp
Trial included both pts with acute asthma 

(n = 150) and pts with AcEx of COPD (n = 52).  Most results were reported separately for the two types of pts.

No significant difference in the proportion of COPD pts receiving aminophylline IV and cortico-steroids IV in the three treatment grps

Shrestha, O’Brien, Haddox, et al., 1991
Design:  SPPG

Dates:  

4/88-9/88
Location:  United States
Assessment period:  To discharge from ED (range, 

80-530 min)
External validity:  1/5

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

Tx duration(
Internal validity:  5/5

r+, db+, dd
N = 68
Setting:  ED

Inclusion (COPD):  Age > 40 yrs

Inclusion (AcEx):  Clinical diagnosis of COPD exacerbation (ATS [= ATS Committee on Diagnostic Standards for Nontuberculous Respiratory Disease], 1962); FEV1 ( 40% of predicted

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  Ipratropium, 0.68 ( 0.27 (SD); placebo, 0.69 ( 0.25 (p > 0.05)

Age:  Ipratropium grp, 62 ( 9.3 (median ( SD); placebo grp, 

63 ( 8.0 

Sex:  35 M, 20 F
Race:  33 Black, 16 

White, 6 Latin American
Interventions:

Experimental:  Ipratropium by MDI; 

3 puffs (54 (g) given w/in 5-10 min of initial isoetharine dose; further doses of 2 puffs (36 (g) each given at 1 and 3 hrs, just after isoetharine

Control:  Placebo

Co-interventions:  Nebulized isoetharine on presentation and every hr thereafter; aminophylline IV given if serum theophylline level not adequate; methylprednisolone IV administered “if there was no contraindication and if the physician thought that the pt would benefit from corticosteroid treatment”

Outcomes:

Percentage of pts admitted to hospital

LOS in ED:  Mean (in min)
Percentage of pts admitted to hospital:  2/30 pts (6.7%) receiving ipratropium, 3/25 pts receiving placebo (12%); not analyzed by investigators (too few pts)

Length of stay in ED:  Mean length of stay significantly (p < 0.05) shorter for pts receiving ipratropium (n = 30) than for pts receiving placebo 

(n = 25):

     Ipratropium:  226 ( 102 (SD) min

      Placebo:  317 ( 135 min

Adverse events:  Specific AEs were not sought, and none were reported during trial

Dropouts:  13/68 (19%) total, 8/33 (24%) in the placebo grp, 5/35 (14%) in the ipratropium grp
No significant differences between treatment grps in the proportion of pts receiving aminophylline and methyl-prednisolone

Beta2-agonists

Backman and Hellström, 1985

See above, under “Anticholinergics”




Cydulka and Emerman,

1995

See above, under “Anticholinergics”






Emerman and Cydulka, 1997
Design:  SPPG

Dates:  

1/93-12/94
Location:  United States
Assessment period:  2 hrs
External validity:  1/5

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

Tx duration(
Internal validity:  4/5

r, db+, dd


N = 86
Setting:  ED

Inclusion (COPD):  Age > 50 yrs; previously established diagnosis of COPD as determined by primary care physician, or history consistent with chronic bronchitis (sputum production for 3 mos/yr for ( 

2 yrs [ATS, 1987])

Inclusion (AcEx):  Dyspnea (no further details provided)

Exclusion:  Clinical evidence of decompensated CHF or pneumonia; history of lung cancer; previous lung surgery; too ill to perform spirometry

Smoking history:  60.9 pack-yrs

Baseline stable FEV1:  N/S

FEV1 at admission:  Experimental grp, 24.9% ( 11.2% (SD) predicted normal; control grp, 24.5% ( 11.7% predicted normal

Age:  63.9

Sex:  42 M, 44 F
Race:  N/S

Interventions:

Experimental:  Nebulized albuterol 2.5 mg, every 20 min

Control: Nebulized albuterol 2.5 mg, every 60 min

Co-interventions:  No other medications permitted during course of study (2 hrs)

Outcomes:

FEV1:  (a) Pre- and posttreatment mean FEV1 (expressed as a % of predicted normal)

(b) Percentage change in the absolute value of FEV1 from pre- to posttreatment

Percentage of pts admitted to hospital
FEV1:  (a) There were no significant differences in FEV1 scores in the two treatment grps pretreatment or at 

2 hrs:  

(1) Pretreatment:  6-dose grp  (n = 41), 24.9% ( 11.2% (SD)                                           predicted normal; 2-dose grp 

      (n = 45), 24.5% ( 11.7%      predicted normal (no p-value or 95% CI reported)

(2) 2 hrs:  6-dose grp (n = 41), 31.6% ( 15.7% (SD) predicted normal; 2-dose grp (n = 45), 28.9% ( 15.7% predicted normal (95% CI, -4.04 to 9.44)

(b) The percentage change in the absolute value of FEV1 from pretreatment to 2 hrs in the 6-dose grp was nearly double that in the 

2-dose grp, but the difference was not statistically significant (p = 0.09; 95% CI, (2.0 to 30.2), possibly due to a type II error.  Repeated-measures ANOVA confirmed that there was no significant difference between the two grps in the change in FEV1 over time.

Percentage of pts admitted to hospital:  69% in both grps (31/45 for 2-dose grp; n’s uncertain for 6-dose grp) (NS, 95% CI –18% to 21%)

Adverse events:  Pts were specifically questioned about AEs associated with albuterol, including palpitations, headache, tremor, nausea, and vomiting.  45% of pts in the 6-dose grp reported such symptoms, as did 24% of pts in the 2-dose grp (11/45 for 2-dose grp; n’s uncertain for 6-dose grp).  This difference was significant (p < 0.05; 95% CI, 21% to 42%).

Dropouts:  0
10 pts had a history of both asthma and COPD.

Investigators speculated that type II statistical error was possible.

Post hoc analysis showed that, in 

32 pts with a pretreat-ment FEV1 < 20% of predicted, 

the % change in the absolute value of FEV1 from pretreat-ment to 

2 hrs was significantly greater with the higher dose regimen 

(p < 0.05).  There was still no significant difference in hospital-ization rate or AE rate.

Karpel, Pesin, Green-berg, et al., 1990

See above, under “Anticholinergics”




Moayyedi, Congle-ton, Page, et al., 1995

See above, under “Anticholinergics”




O’Driscoll, Taylor, Horsley, et al., 1989

See above, under “Anticholinergics”




Perri, Giovan-nini, and Spada, 1985
Design:  SPPG

Dates:  N/S
Location:  Italy
Assessment period:  4-wk treatment period; outcomes measured on day before and day after treatment, as well as after bronchodil-atation (for a “degree of reversibility test”), which was performed after pre- and posttreatment

 measurements were taken

External validity:  3/5

COPD dx+

COPD bl(
AECB dx(
AECB sev+

Tx duration+

Internal validity:  1/5

r, ndb, dnd


N = 30

Setting:  N/S

Inclusion (COPD):  Defined as “reversible chronic obstructive lung disease,” with degree of reversibility determined by following test:  “[all pts had] at least a 15% greater forced expiratory volume in one second, FEV1, in relation to their CECA predicted values after 200 (g (2 puffs) of albuterol administered by aerosol” (CECA = Comunita European Carbone e Acciaco)

Inclusion (AcEx):  “Acute exacerbations” (not defined)

Exclusion:  Those not meeting the reversibility test described above

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 (% predicted) at admission:  Albuterol plus beclomethasone dipropionate grp, 52.8 ( 12.6 (SD); fenoterol grp, 46.2 ( 11.2  

Age:  59 yrs (pts in fenoterol grp only; age of pts in other grp N/S)

Sex:  N/S
Race:  N/S

Interventions:

Experimental:  Albuterol plus beclomethasone dipropionate (fixed combination), 2 puffs (75 (g albuterol + 50 (g of beclomethasone dipropionate per puff), 3x/day

Control:  Fenoterol, 2 puffs 

(200 (g/puff), 3x/day

Co-interventions:  No other drugs active against bronchial obstruction were permitted during treatment

Degree of Reversibility Test:  Bronchodilatation, using 200 (g 

(2 puffs) of albuterol administered by aerosol, was performed after pre- and posttreatment FEV1 measurements were taken

Outcomes:

Spirometric values were measured once on day before and once on day after treatment ended; after each of the above measurements was obtained, bronchodilatation was performed and FEV1 was measured again

FEV1:  (a) Pre- and posttreatment mean FEV1 value before bronchodilatation (expressed as 

a % of predicted normal) 

(b) Pretreatment percentage change in mean FEV1 from pre- to postbronchodilatation
FEV1:  (a) Both treatment grps improved prebronchodilatation FEV1 scores significantly from pre- to posttreatment.  There were no significant differences between grps (p-value not reported). 

(1) Albuterol plus beclomethasone grp (n = 15), pre- and post-tx scores:  52.8 ( 12.6% (SD) predicted normal; 67.80 ( 20.20% predicted normal (p = 0.003)

(2) Fenoterol grp (n = 15), pre- and post-tx scores:  46.2 ( 11.2% predicted normal; 53.60 ( 16.10% predicted normal (p = 0.004)

(b) The percentage increase in prebronchodilator FEV1 scores from pre- to posttreatment in the albuterol plus beclomethasone grp was almost double that in the fenoterol grp:  albuterol plus beclomethasone grp, 15.0 ( 17.7% (p = 0.003, pre- to posttx); fenoterol grp, 7.4 ( 9.36% (p = 0.004, pre- to post-tx).  No significant between-grp differences (no p-value reported)

Blood gases/oximetry:  N/S

LOS in ED or hospital:  N/S

Adverse events:  At end of trial, pts were specifically questioned about AEs.  Albuterol plus beclomethasone grp:  tremors, 1/15 (6.7%); insomnia, 1/15 (6.7%); fenoterol grp, tremors, 5/15 (33%), 1 of whom also had insomnia; insomnia, 1/15 (6.7%), excluding the pt who also had tremors

Dropouts:  Not described
Before treatment, the pre- to postbron-chodila-tation percentage change in FEV1 was 14.3 ( 8.6% for the albuterol plus beclometha-sone grp (n = 15) and 17.4% ( 6.8% for the fenoterol grp (n = 15).

Rebuck, Chapman, Abboud, et al., 1987

See above, under “Anticholinergics”






Zehner, Scott, Iannolo, et al., 1995
Design:  SPPG

Dates:  

6/92-11/92
Location:  United States
Assessment period:  Up to arrival at the ED
External validity:  0/5

COPD dx(
COPD bl(
AECB dx(
AECB sev(
Tx duration(
Internal validity:  5/5

r+, db+, dd


N = 90 (numbers with asthma and with COPD N/S)

Setting:  EMS ambulances

Inclusion:  Age > 18 yrs; judged (by EMS personnel) to have respiratory distress secondary to asthma or COPD

Exclusion:  Chest pain of presumed cardiac origin; allergies to study med; refusal to give informed consent; prior SC epinephrine administration; refusal of further care; need for immediate assisted ventilation or ET intubation; or incomplete data

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  59.0

Sex:  42 M, 41 F
Race:  N/S
Interventions:

Experimental:  Nebulized albuterol 2.5 mg, single dose

Control:  Terbutaline SC 0.25 mg, single dose

Co-interventions:  Oxygen by mask or cannula, D5W IV

Outcomes:

No results were reported separately for COPD pts.

PEFR:  Median change in PEFR score from pretreatment to arrival at ED

Percentage of pts admitted to hospital

PEFR:  Median pretreatment PEFR scores (with interquartile range) were 75 L/min (30 to 123) in the albuterol grp (n = 40) and 75 L/min (43 to 145) in the terbutaline grp (n = 43) 

(p > 0.05).

Similar improvements were noted in the two grps after treatment 

(p > 0.05).  Median changes (with interquartile range) in PEFR from pretreatment to arrival at the ED were 15 L/min (0 to 70) in the albuterol grp, and 0 L/min (0 to 40) in the terbutaline grp.

Percentage of pts admitted to hospital:  Albuterol, 40% (16/40); terbutaline, 44% (19/43) (p > 0.05).

Adverse events:  Pts were monitored for dysrhythmias, vomiting, pain from injection, and headache; no such AEs were observed.

Dropouts:  7/90 (7.8%) (treatment grp and diagnosis N/S)


Trial included pts with asthma and pts with COPD.  Though no results were reported separately by diagnosis, trial was included because of unique setting/pt population.

Methylxanthines

Dolcetti, Osella, De Filippis, et al., 1988
Design:  Crossover

Dates:  N/S
Location:  Italy
Assessment period:  6 hrs for each period of crossover
External validity:  1/5

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

Tx duration(
Internal validity:  2/5

r, db, dnd


N = 10
Setting:  N/S

Inclusion (COPD):  Chronic obstructive airways disease (no diagnostic criteria given)

Inclusion (AcEx):  Acute or subacute exacerbation of chronic airways disease (no diagnostic criteria given), with improvement of ( 15% following albuterol inhalation

Exclusion:  Severe extra-respiratory disease

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 immediately prior to treatment:  Before doxofylline, 1.21 ( 0.74 (SD) L; before placebo, 1.23 ( 0.67 L (n.s.)

Age:  58 (range:  26-79)

Sex:  8 M, 2 F
Race:  N/S
Interventions:

Experimental:  Doxofylline IV 200 mg, single dose infused over 15 min

Control:  Placebo

Co-interventions:  No other medication given to pts during 12 hrs preceding treatment; unspecified “further therapy” permitted during 6-hr posttreatment assessment period if pt’s clinical status worsened

Crossover design:  Pts were treated with one study med on one day, then with other study med on another day, with the two treatments separated by at least 24 hrs 

Outcomes:

FEV1:  (a) Mean FEV1 at baseline, 2, 4, and 6 hrs

(b) Mean percentage increase in FEV1 from baseline (immediately pretreatment during each period of crossover) at 2, 4, and 6 hrs
FEV1:  Mean posttreatment FEV1 with the two interventions were not directly compared.  Mean FEV1 with doxofylline was significantly better at 2 and 4 hrs than at baseline 

(p < 0.05); there was no significant difference between the mean 6-hr score and baseline (no p-value reported).  Mean 2-, 4-, and 6-hr FEV1’s with placebo were lower than at baseline, though not significantly so (no p-values reported).

Baseline FEV1’s are reported at left (under “Patient Population”).  2-, 4-, and 6-hr mean scores (( SD) were:

Doxofylline (n = 10):  2 hrs, 1.49 ( 0.84; 4 hrs, 1.59 ( 0.99; 6 hrs, 1.37 ( 0.92.

Placebo (n = 10):  2 hrs, 1.18 ( 0.70; 4 hrs, 1.06 ( 0.54; 6 hrs, 1.17 ( 0.83.

(b) Mean percentage increase in FEV1 (compared to baseline) was significantly greater with doxofylline than with placebo at 2 and 4 hrs 

(p < 0.05); it was unclear whether the difference between the two interventions was significant at 6 hrs (disagreement among abstract, text, table, and figure).  Mean percentage changes from baseline were:

Doxofylline:  2 hrs, +20%; 4 hrs, +31%; 6 hrs, +13% (no variance data reported).

Placebo:  2 hrs, (4.4%; 4 hrs, (14%; 6 hrs, (5% (no variance data reported).

Adverse events:  No AEs were reported

Dropouts:  Not described
Unspecified (nonstand-ardized?) “further therapy” permitted during 6-hr posttreat-ment assessment period if pt’s clinical status worsened

Rice, Leather-man, Duane, et al., 1987
Design:  SPPG

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

72 hrs
External validity:  4/5

COPD dx+

COPD bl(
AECB dx+

AECB sev+

Tx duration+

Internal validity:  5/5

r+, db+, dd


N = 30
Setting:  VA hospital; pts admitted to hospital from ED or walk-in clinic

Inclusion (COPD):  Previous diagnosis of COPD based on FEV1 more than 2 SD below the predicted value and FEV1/FVC < 60%

Inclusion (AcEx):  Worsening of dyspnea within previous several days, usually associated with increased cough and sputum, sufficiently severe to require hospital admission

Exclusion:  Clinical diagnosis of asthma; readily reversible episodes of wheezing and dyspnea separated by asymptomatic intervals; bronchodilator response of a 

> 30% increase in FEV1 shown by previous spirometry; suspected left ventricular failure or pneumonia; need for immediate MV

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  Because many pts were treated with nebulized metaproterenol in the admissions area before entry into the study, the initial post-bronchodilator readings were used as baseline values.  Aminophylline grp, 0.60 ( 0.51 (SEM) L; placebo grp, 0.56 ( 0.97 L (p > 0.05).

Age:  65.1

Sex:  27 M, 1 F
Race:  N/S
Interventions:

Experimental:  Aminophylline IV; loading dose of 0-6 mg/kg given, depending on theophylline use over previous 12-24 hrs; maintenance dose adjusted to achieve serum theophylline level of 72-94 (mol/L (abstract has 72-83 (mol/L)

Control:  Placebo

Co-interventions:  Nebulized metaproterenol every 4 hrs (abstract has every 6 hrs); methylprednisolone IV every 6 hrs; ampicillin PO or IV every 6 hrs (tetracycline PO every 

6 hrs or trimethoprim-sulfamethoxazole PO every 12 hrs substituted in pts with a history of penicillin allergy); supplemental oxygen as needed

Outcomes:

FEV1:  Readings taken 2x/day, morning and afternoon, before and 

30 min after metaproterenol; baseline value postbronchodilator (see left, “FEV1 at admission”).  Investigators analyzed mean change (from baseline) in pre- and postbronchodilator FEV1 for morning and afternoon timepoints on days 1, 2, and 3 

Blood gases:  (a) Mean increases in PaO2 from 0 to 72 hrs

(b) Mean reductions in PaCO2 from 

0 to 72 hrs
FEV1:  In both treatment grps, pre- and postbronchodilator FEV1 scores improved significantly over time 

(p < 0.05, all comparisons), but there were no significant differences between the two grps for this outcome (p < 0.6).  Mean changes in FEV1 (( SEM) were reported only in graphical form.

Blood gases:  (a) Mean increases in PaO2 (( SEM) were 14 ( 4 mm Hg with placebo (n = 13) and 13 ( 5 mm Hg with aminophylline (n = 15).  The difference between these mean increases, 2 mm Hg (95% CI, (8 to 11 mm Hg), was not statistically significant (p > 0.6).

(b) Mean reductions in PaCO2 

(( SEM) were 4 ( 3 mm Hg with placebo (n = 13) and 9 ( 3 mm Hg with aminophylline (n = 15). The difference between these mean reductions, 5 mm Hg (95% CI, (4 to 13), was not statistically significant 

(p > 0.2).

Adverse events:  Pts were questioned about specific adverse events which might be attributable to treatment.  1/13 pts receiving placebo (7.7%) reported AEs, as did 7/15 receiving aminophylline (47%) 

(0.05 < p < 0.10).  Significantly more pts in the aminophylline grp reported nausea or vomiting (6/15 pts vs. 0/13 pts taking placebo, p < 0.05).  One pt in each grp reported tremor.

Dropouts:  2/30 pts (6.7%), 1 from each treatment grp


Seiden-feld, Jones, Moss, et al., 1984
Design:  SPPG

Dates:  N/S, but pts recruited over 6-mo period
Location:  United States
Assessment period:  2 hrs
External validity:  1/5

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

Tx duration(
Internal validity:  4/5

r+, db+, dnd
N = 52
Setting:  ED

Inclusion (COPD):  Chronic bronchitis, as defined by ATS (1962)

Inclusion (AcEx):  Exacerbation of COPD or bronchospastic episode (no further details provided)

Exclusion:  Temperature 

> 37.5 degrees C; need for direct hospital admission for any reason; cardiac rhythm disturbance; acute pneumonia; acute heart failure

Smoking history:  N/S

Baseline stable FEV1:  N/S


Interventions:

Experimental:  Aminophylline IV, 

5.6 mg/kg (or 2.8 mg/kg if pt had received theophylline in previous 6 hrs), administered over 1 hr

Control:  Placebo

Co-interventions:  Nebulized metaproterenol at admission and 1 hr; oxygen by Venturi mask

Outcomes:

FEV1:  Percentage change from entry to 2 hrs


FEV1:  No significant difference between the two grps for percentage change in FEV1 from 0 to 2 hrs 

(p > 0.05).

(a) Aminophylline (n =22):  27% ( 57% (SD)

(b) Placebo (n = 30):  22% ( 24%

Adverse events:  Limited data reported.  No significant AEs were encountered in the 15 pts with theophylline levels over 20 (g/ml.  No episodes of hypoventilation occurred.

Dropouts:  N/S
9 pts were seen on two occasions, but none was seen within one mo of the initial visit.

No significant differences were seen in % change in FEV1 from 0 to 2 hrs when subthera-peutic 

(( 10 (g/ml) and therapeutic (> 10 (g/ml) theophylline grps were compared.










FEV1 at admission:  Aminophylline grp, 0.7 ( 0.3 (SD) L; placebo grp, 

0.9 ( 0.5 L

Age:  62.6

Sex:  52 M, 0 F
Race:  N/S




Wrenn, Slovis, Murphy, et al., 1991
Design:  SPPG

Dates:  N/S
Location:  United States
Assessment period:  To time of discharge from ED (either home or to hospital)
External validity:  1/5

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

Tx duration(
Internal validity:  3/5

r, db, dd


N = 143 (numbers of pts with asthma and COPD N/S)
Setting:  ED

Inclusion (COPD):  Age > 16 yrs; asthma (age < 45 yrs; smoking history < 20 pack-yrs; and duration of disease < 20 yrs or onset of asthma in childhood); or COPD (age > 45 yrs, smoking history ( 20 pack-yrs; and duration of disease > 20 yrs or onset of disease after age 45)

Inclusion (AcEx):  Asthma exacerbation or wheezing

Exclusion:  Use of theophylline-containing product in previous 24 hrs; history of adverse reaction to theophylline; contraindication to other study med; insulin-dependent diabetes; possible myocardial ischemia; or pulmonary edema

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  Median FEV1 (COPD pts only):  Aminophylline, 0.7 L (interquartile range, 0.5-0.9); placebo, 0.7 L (0.4-1.1) 

(p > 0.2)

Age:  N/S

Sex:  60% M, 40% F (COPD pts)
Race:  N/S
Interventions:

Experimental:  Aminophylline IV, loading dose of 5.6 mg/kg over 

20 min, followed by constant infusion of 0.9 mg/kg/hr

Control:  Placebo

Co-interventions:  Nebulized metaproterenol every 15-20 min for 

3 treatments, then every 30-60 min as needed; methylprednisolone IV

Outcomes:

Only those efficacy outcomes for which results were reported separately for pts with asthma and those with COPD are described.

Percentage of pts admitted to hospital:  Decision to admit made by noninvestigator using preexisting guidelines (history of recent relapse, failure to clear after 6 hrs of treatment, pt-reported inability to attain preexacerbation status, respiratory failure, inability to walk 100 feet w/o exacerbating symptoms or signs)
Percentage of pts admitted to hospital:  7% of pts receiving aminophylline vs. 26% receiving placebo (p = 0.07) (n's N/S).

Adverse events:  (Reported only for entire pt population.)  No significant differences between the two grps in incidence of AEs.  Aminophylline:  Tremor, 23%; nausea, 9%; anxiety, 9%; palpitations or arrhythmia, 6%; seizure, 0%.  Placebo:  Tremor, 18%; anxiety, 8%; palpitations or arrhythmia, 5%;  nausea, 3%; seizure, 1.5%.

Dropouts:  10/143 (7.0%), treatment grp and diagnosis N/S
Trial included pts with asthma and pts with COPD; limited results reported separately for COPD pts

Combining Bronchodilators

Lloberes, Ramis, Montser-rat, et al., 1988


Design:  Crossover

Dates:  N/S
Location:  Spain
Assessment period:  

4 days; 3-day treatment period after an initial 

24-hr washout period; 

3 crossover periods (protocols), with 2 different treatment phases in each period (see “crossover design”)

External validity:  4/5

COPD dx+

COPD bl+

AECB dx+

AECB sev+

Tx duration(
Internal validity:  0/5

nr, ndb, dnd


N = ? (see “Notes” column)

Setting:  Hospitalized pts drawn from outpatient clinic where they received regular bronchodilator treatment (including beta2-adrenergics and oral theophylline) 

Inclusion (COPD):  Chronic bronchitis, emphysema, or both, and evidence of severe airflow obstruction, with 

FEV1 < 1 L (determined by clinical diagnosis)

Inclusion (AcEx):  “Acute exacerbation,” defined as “an increase of symptoms (breathlessness and mucus secretion) and gasometric deterioration, attributed to a bronchial infection”

Exclusion:  Episodic attacks of wheezing indicative of bronchial asthma; lung function reversibility of > 15% after inhalation of 2 puffs of albuterol while clinically stable

Smoking history:  N/S

Baseline stable FEV1:  0.82 ( 0.19 (SD) L (range, 0.54-1.1)

FEV1 at admission:  0.64 ( 0.11 (SD) L (range, 0.35-1.01)

Age:  65 (range, 50-75)

Sex:  N/S
Race:  N/S

Interventions:

Crossover Design:  After the initial AcEx phase had been stabilized, bronchodilator treatment was withheld for 24 hrs (washout); pts (n = 13) then completed 3 crossover periods (protocols), 1 per day, with 2 phases per period.  During phase 1, pts took an initial treatment every 30 min until a bronchodilatation phase was reached; during phase 2, pts were randomized to 1 of 2 different treatments for 45 min.  Time between protocols was not specified.

Description of Protocols: 

Protocol A:  Inhaled albuterol 200 (g (2 puffs), administered every 30 min until bronchodilatation plateau reached (n = 13); then pts randomized to receive either ipratropium bromide 40 mg (n = 5), using an MDI, or a loading dose of aminophylline IV 

(n = 8), 5.6 mg/kg in 30 min followed by a continuous infusion of 0.9 mg/kg-hr; both treatments assessed at 45 min

Protocol B:  Inhaled ipratropium bromide 40 (g (n = 13), administered every 30 min, using an MDI, until bronchodilatation plateau reached; then pts randomized to receive either a single dose of albuterol (amount and route of administration N/S) 

(n = 7) or aminophylline IV (n = 6), administered as described above; both treatments assessed at 45 min

Protocol C:  Aminophylline IV (n = 13), administered using loading dose of 5.6 mg/kg in 30 min followed by a continuous infusion of 0.9 mg/

kg-hr; administered every 30 min until 

bronchodilatation plateau reached; then pts randomized to receive either a single dose of albuterol (amount and route of administration N/S) 

(n = 5) or a single dose of ipratropium (amount and route of administration N/S) (n = 8); both treatments assessed at 45 min

Co-interventions:  Corticosteroids and antibiotics were permitted

Outcomes:

Forced spirometric measurements (by Vitalograph) were taken on each of 3 days before initial study drug was administered and at 45 min after 2nd study drug was administered

FEV1:  (a) Absolute (mean ( SEM) and percentage pre- to posttreatment changes in baseline FEV1 for each protocol; 3-way ANOVA used to analyze changes among the 3 protocols

(b) Absolute and percentage changes in FEV1 after second drug was administered, compared with maximal bronchodilatation FEV1 obtained with the first treatment (for each protocol); paired t-test used to analyze changes from first to second drug
FEV1:  (a) There were no significant differences in baseline FEV1 values among the three drugs (no p-values reported).  All three agents improved significantly from baseline to the maximal treatment effect achieved at end of phase 1 of each protocol (no p-values reported), but there were no significant differences between the increases achieved by ipratropium, albuterol, or aminophylline alone (no p-values reported).  Absolute and percentage change increases in FEV1 from pre-tx to the maximal effect (“post” tx) were as follows 

(no p-values given for any comparisons): 

(1) Albuterol (n = 13):  pre-tx, 0.66; maximal effect (“post” tx), absolute increase (not value), 0.146 ( 0.102 (SEM) L              (% increase, 22% ( 5%)

(2) Ipratropium (n = 13):  pre-tx, 0.66; maximal effect, absolute increase, 0.167 ( 0.72 L           (% increase, 25% ( 4.43%)

(3) Aminophylline (n = 13):  pre-tx, 0.64; maximal effect, absolute increase, 0.105 ( 0.97 L            (% increase, 16% ( 3.32%)

(b) All three agents improved from the plateau reached after the first drug to the end of treatment with the second drug, but none of the increments were statistically significant (no p-values reported).  No between-grp results were reported for this outcome.  The percentage (and absolute) increases from the first to the second treatment(s) were:

(1) Albuterol first:  ipratropium         (n = 5), 0% (0 L); aminophylline (n = 8), 3% ( 1.4% (0.065 ( 0.11 L)

(2) Ipratropium first:  albuterol         (n = 7), 6.3% ( 2.6% (0.053 ( 0.066 L); aminophylline (n = 6), 3.4% ( 2.6% (0.029 ( 0.065 L)

(3) Aminophylline first:  albuterol     (n = 5), 8.63% ( 1.78% (0.06 ( 0.03 L); ipratropium (n = 6), 6.1% ( 2.82% (0.046 ( 0.06 L)

Adverse events:  No data provided on AEs

Dropouts:  Not described
Low quality score (0)

Not clear how many pts entered trial or if those selected 

(n = 13) were chosen randomly; during phase 2 of each protocol, however, pts were randomized to receive 

2 different treatments during each protocol

Not clear whether order of protocols was randomized




 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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