Evidence Table 6.  Mucolytics (continued)


Evidence Table 6.  Mucolytics

Study
Design and Quality
Patient Population
Study Protocol
Results
Notes

Aylward, 1973
Design:  SPPG

Dates:  N/S
Location:  Wales
Assessment period:  10 days

External validity:1  3/5

COPD dx(
COPD bl(AECB dx+

AECB sev+

Tx duration+

Internal validity:2  4/5
r, db+, dd


N = 30
Setting:  Outpatients

Inclusion (COPD):  “Chronic bronchitis”

(see “Notes”)

Inclusion (AcEx):  “Acute exacerbation” and also “expectorating macroscopically mucoid sputum”

Exclusion:  History of peptic ulceration; intestinal or colonic disease; severe renal, hepatic, or myocardial disease

Smoking history:  5/20 men non-smokers for 

≥ 4 yrs; 15/20 men, 

10 women current smokers; all pts previous heavy smokers

Baseline stable FEV1:  N/S

FEV1 (% predicted) at admission:  

S-carboxymethylcysteine grp, 34.7 ± 5.2 (( SEM); 
Interventions:

Experimental:  S-carboxymethylcysteine administered as a 5% w/v syrup PO, 750 mg, 3x/day for 10 days

Control:  Bromhexine administered as a syrup (4 mg/5 mL) PO, 16 mg, 3x/day for 10 days

Co-interventions:  Bronchodilator therapy (not described) continued at constant dosage for 10 days; cough suppressants and expectorants discontinued for 4 days prior to and during trial

Outcomes:

Spirometry performed at beginning and end of trial

FEV1 (% predicted):  Difference in mean FEV1 (% predicted) scores from baseline (admission) to 10 days
Subjective symptom scores:  Mean 

% improvement from baseline to 5 and 10 days in “ease of expectoration”
FEV1:  No significant difference between grps for improvements in mean FEV1 (% predicted) scores from pre- to posttreatment (p-value not reported).  Pre- and posttreatment means 

(( SEM):  S-carboxymethylcysteine grp (n = 15), 34.7 ± 5.2% predicted and 41.8 ± 3.8% predicted; bromhexine grp (n = 13), 

32.0 ± 3.6% predicted and 37.3 ± 3.2% predicted (no within-grp results provided)

Subjective symptom scores:  Both treatments significantly improved ease of expectoration from pre- to posttreatment (Day 10), expressed as “mean percentage of baseline score”:  S-carboxymethylcysteine grp, 45% 

(p < 0.05); bromhexine grp, 56% 

(p < 0.05). No significant difference between grps (no p-value given)

Adverse events:  

S-carboxymethylcysteine grp, 

(1 pt):  transient epigastric discomfort; bromhexine grp (1 pt): severe nausea and vomiting

Dropouts:  

S-carboxymethylcysteine grp, 0/15; bromhexine grp, 2/13 pts (15%)


14/20 men (70%) previous coal miners with minimal radiological pneumo-coniosis



Study
Design and Quality
Patient Population
Study Protocol
Results
Notes



bromhexine (control) grp, 32.0 ± 3.6 (no significant between-grp differences, p-value not reported)

Age:  56.2 (range:  

39-72)

Sex:  20 M, 10 F
Race:  N/S




Finiguerra, Conti, Figura, et al., 1982
Design:  SPPG

Dates:  N/S
Location:  Italy
Assessment period:  3-day baseline (washout) period, followed by 

10-day treatment period
External validity:  1/5

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

Internal validity:  1/5

r, ndb, dnd


N = 40
Setting:  Inpatients

Inclusion (COPD):  Chronic bronchitis (diagnostic criteria N/S)

Inclusion (AcEx):  Acute infectious-phase chronic bronchitis (sometimes with bronchospasms), ascertained by clinical-anamnestic and radiological criteria; pts with “best ability to collaborate”

Exclusion:  As many pts as possible with chronic asthmatic bronchitis

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  53.3 (range:  32-78)

Sex:  27 M, 13 F
Race:  N/S    
Interventions:

Experimental:  Domiodol 180 mg/day PO; “given together” with amoxicillin (not clear if 1 pill or 2) and taken “at regular intervals” 

Control:  No domiodol

Co-interventions:  Amoxicillin 1,500 mg/day PO; digitalis, diuretic therapy, and theophylline for bronchial spasms permitted; steroids excluded

Outcomes:

Spirometry performed before (on 3rd day of baseline period) and after treatment (on 10th day of treatment period)

FEV1:  Change in FEV1 from pre- to post-treatment 

Subjective symptom scores:  Reduction from pre- to posttreatment in scores for “every day difficulty of expectoration,” recorded daily by pt using 4-point rating scale (0 = absence of symptom, 3 = maximal intensity)

FEV1:  Results provided only as 

p-values.  Both grps improved from pre- to posttreatment (p < 0.01, both cases).  No significant difference between grps at post-treatment (p-value not provided)

Subjective symptom scores:  (See “Notes” column at right.)  Both grps reduced “difficulty in expectoration” scores significantly from pre- to posttreatment (Day 1 to Day 10).  Av. pre- to posttreatment scores:  domiodol grp (n = 10), 2.25 to 0.4 (p < 0.01) (t-value = 13.71); no-domiodol grp (n = 10), 2.05 to 0.95 (p < 0.01) 

(t-value = 7.329).  Domiodol grp significantly better at reducing this outcome than no-domiodol grp 

(p < 0.01) (t-value= 3.602) 

Adverse events:  None observed in either grp

Dropouts:  N/S


Low quality score (1)

Unspecified no. of pts had chronic asthmatic bronchitis

For “subjective symptom score,” not clear if value for day 1 (pretreatment score) is from baseline or treatment period



Fumagalli, Balzarotti, Banfi, et al., 1988


Design:  SPPG

Dates:  N/S
Location:  Italy
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 = 30

Setting:  Hospitalized pts

Inclusion (COPD):  Chronic bronchitis with cough, purulent excreatum, and difficulty in expectoration (determined by “clinical signs and symptoms”) 

Inclusion (AcEx):  “Acute” or “exacerbated” symptoms in addition to above diagnosis

Exclusion:  Radiologically confirmed signs of pleural or parenchymal involvement; treatment with antibiotics or mucolytics in 7 days before start of trial; history of smoking in 

3 mos before start of trial; ascertained or presumed pregnancy; history of hypersensitivity to either drug

Smoking history:  No history of smoking in 

3 mos before start of trial; history prior to that not specified

Baseline stable FEV1:  N/S

FEV1 at admission:  Erdostein grp, 1.20 ( 0.15 (SE) L; ambroxol grp, 1.35 ( 0.22 L (no significant difference between grps; p-value not reported) 

Age:  64 (range, 22-79)

Sex:  16 M, 14 F
Race:  N/S
Interventions:

Experimental:  Erdostein 300 mg PO, 2x/day

Control:  Ambroxol 30 mg PO, 2x/day

Co-interventions:  Antibiotics permitted during trial (all pts took them); other drugs such as theophyllinic or antihypertensive agents taken by pts before the trial also permitted during trial; mucolytics excluded

Outcomes:

FEV1:  Change in mean FEV1 score from baseline (day 1) to days 3 and 7

Subjective symptom scores:  Change in mean score from baseline to days 

3 and 7 for decrease in “sputum adhesivity” (as measure of expectoration ease); sputum adhesity recorded on days 1, 3, and 7 by pt using rating scale from 0-3, where 0 = “no difficulty in expectoration” and 3 = “always difficult expectoration” 


FEV1:  Mean FEV1 scores (( SE) improved from baseline to posttreatment in both grps, but improvement was significant only in the erdostein grp.  For erdostein 

(n = 14), scores improved 17%, from 1.20 ( 0.15 to 1.41 (  0.15 L (p < 0.05).  For ambroxol (n = 15), the improvement was 11%, from 1.35 ( 0.22 to 1.50 ( 0.22 L (n.s.; p-value not reported).  There were no significant differences between the two grps for this outcome 

(p-value not reported). 

Subjective symptom scores:  Erdostein reduced the mean score for sputum adhesivity significantly from baseline to posttreatment.  The score improved 88.5% in this grp, from 1.9 ( 0.3 to 0.2 ( 0.2 L 

(p < 0.01).  Ambroxol also reduced the mean score significantly over the same period, with the score improving 60.0%, from 2.0 ( 0.2 to 0.8 ( 0.3 L (p < 0.01).  There were no significant differences between the two grps for this outcome 

(p-value not reported).

Adverse events:  No AEs reported by pts, and no pts withdrawn because of AEs.  Blood tests indicated good tolerability of both drugs, though “some” pts (unspecified no.) on ambroxol had significant increases in SGPT (values slightly exceeding normal limits; significance level not reported) and in triglycerides (values still within normal range)

Dropouts:  Erdosteine grp, 1/15 pts (6.7%); ambroxol grp, 0/15 pts


6/30 pts (20%) had asthmatic exacerbation of bronchitis; 1/30 pts (3.3%) had “recidivant broncho-pneumo-pathy”; stratified results not reported

Sputum adhesivity diminished rapidly, with both grps showing significant improve-ments by 

day 3

Lang-lands, 1970
Design:  SPPG

Dates:  N/S
Location:  Ireland
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 = 31 
Setting:  Inpatients

Inclusion (COPD):  Chronic bronchitis, with mucoid sputum

Inclusion (AcEx):  “Exacerbations of chronic bronchitis,” as defined by Medical Research Council (1965)

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  Bromhexine grp, 0.65 L; placebo grp, 0.74 L (no variances or p-values reported)

Age:  N/S

Sex:  22 M, 5 F
Race:  N/S

Interventions:

Experimental:  Bromhexine 8 mg PO, 3x/day 

Control:  Placebo

Co-interventions:  Usual treatment, except for cough suppressants and expectorants

Outcomes:

Spirometry performed once before trial, 2x/wk (for 2 wks) during trial, and on 2nd day after trial ended

FEV1:  Mean change in FEV1 from pre-treatment to wk 1 (2 measurements), 

wk 2 (2 measurements), and posttreatment (with mean of last 3/5 measurements being recorded on each occasion)

Subjective symptom scores:  Defined as “improvement in ease of expectoration,” measured by asking pts at end of trial if they thought expectoration had improved (cutoff threshold for “improvement” not defined)


FEV1:  Both grps improved mean FEV1 score (L) from pre- to posttreatment, though statistical significance of improvements not reported and neither grp significantly better than other (no variance data or p-values given).  Mean pre- and posttreatment FEV1 scores:  Bromhexine grp (n = 11), 0.65 and 0.66; placebo grp 

(n = 14), 0.74 and 0.87  

Subjective symptom scores:  

For pre- to postimprovement in ease of expectoration (where “improvement” was not defined), 9/11 pts (82%) and 4/14 pts (29%) improved in bromhexine and placebo grps, respectively.  Investigators did not report whether either treatment was significantly better (no p-values given)  

Adverse events/complications:  Bromhexine grp (2 pts):  nausea, after which treatment was discontinued, followed by death 

3 days later due to respiratory and cardiac failure (1 pt); severe, wheezy bronchitis, followed by sudden death on Day 8 (1 pt).  Placebo grp, no AEs reported

Dropouts:  Bromhexine grp, 3/16 pts (19%) (2 due to death); placebo grp, 1/15 pts (6.7%)
Efficacy data for FEV1 not available for 2 pts (in addition to the 

3 dropouts) on bromhexine



Peralta, Poderoso, Corazza, et al., 1987
Design:  SPPG

Dates:  N/S
Location: Argentina

Assessment period:  10 days from administration of study med
External validity:  2/5

COPD dx(
COPD bl(
AECB dx+

AECB sev(
Tx duration+

Internal validity:  3/5

r, db, dd


N = 24
Setting:  N/S

Inclusion (COPD):  “Chronic bronchitis,” as determined by “standard clinical criteria” ; 2 pts also had pulmonary TB; 1 also had bronchial asthma 

Inclusion (AcEx):  Defined as “intercurrent infection” which caused “worsening of dyspnea and cough, presence of fever and malaise, and purulent sputum”

Exclusion:  N/S

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  60.0 (range:  

47-82)

Sex:  18 M, 5 F
Race:  N/S
Interventions:

Experimental:  Ambroxol 30 mg + amoxicillin 500 mg PO, 1 capsule every 

8 hrs for 24 hrs (3x/day)

Control:  Amoxicillin 500 mg PO, 1 capsule every 8 hrs for 24 hrs (3x/day)

Co-interventions:  Fenoterol, inhaled;  other (unspecified) bronchodilator drugs “concomitantly administered” during treatment 

Outcomes:

Spirometry performed after washout period and before inhalation of 2 puffs of fenoterol

FEV1:  No information on type of results sought (no. of pts improved, etc.)

Subjective symptom scores:  Reduction of “difficulty in expectoration,” obtained using rating scale from 0-3, where 0 = absence of symptoms and 

3 = maximal intensity (scale from Finiguerra, Conti, Figura, et al. [1982])
FEV1:  No changes observed between grps in FEV1 scores (no means, variances, or p-values reported for within- or between-grp results)

Subjective symptom scores:  Ambroxol grp (n = 10) reduced expectoration difficulty from pre- to posttreatment (day 10) significantly better (and faster) than did amoxicillin-alone grp (n = 13) 

(p < 0.01).  Pre- and post-treatment mean scores:  Ambroxol grp, 2.80 and 0.20; amoxicillin-alone grp, 2.61 and 0.92 (no variance data given).  No within-grp results given

Adverse events:  No AEs observed in any pts; not clear whether pts or physicians recorded AEs

Dropouts:  1 (grp N/S)


Not explicitly stated whether “difficulty in expectora-tion” determined by physician or pt 

Petersen, Esmann, Høncke, et al., 1967


Design:  SPPG

Dates:  

10/64-5/65

Location:  Denmark
Assessment period:  2 study periods:  

10 days, all grps; after 10 days, placebo and physiotherapy grps only continued for additional 

18 days (28 days total)

External validity:  of 5

COPD dx

COPD bl

AECB dx

AECB sev

Tx duration

Internal validity:  1/5

r(, ndb, dd
N = 43
Setting:  Hospitalized pts 

Inclusion (COPD):  Chronic bronchitis, defined as “story of cough and expectoration on most days during at least 3 consecutive mos in each of 2 or more successive yrs”

Inclusion (AcEx):  AcEx (not defined)

Exclusion:  Age < 45 or > 75; severe deformities of spine or chest; localized or generalized specific lung disease; 

signs of cardiac insufficiency

Smoking history:  N/S

Baseline stable FEV1:  N/S

FEV1 at admission:  N/S

Age:  64

Sex:  27 M, 16 F
Race:  N/S

Interventions:

During 10-day study, pts were “kept in bed”; during 28-day study, pts were sometimes ambulatory
Experimental (1):  Potassium iodide PO, 

10 mL of 3.3% solution, 3x/day for 10 days  

Experimental (2):  Physiotherapy, daily for 28 days; therapy, individualized for each pt based on clinical examination, consisted of “instruction in how to cough properly, diaphragmatic and abdominal breathing exercises, exercises to foster a correlation of the costal and abdominal breathing, and a correction of existing abnormal ‘level’ of respiration, postural abnormalities of local dysfunction of the thoracic cage”; also included were “exercises to train the respiratory muscles and teach the corrected breathing movements”; some pts also received “postural drainage combined with tapottement, squeezing and expansion training”

Experimental (3):  Chloramphenicol PO, 0.5 g, 4x/day for 10 days

Control:  Placebo for 10 days; no “sham” physiotherapy

Co-interventions:  None

Outcomes:

Spirometry performed (on supine pts) on days 0, 3, 6, and 10 (and day 28 for 2nd study); then repeated on days 3, 6, and 10 (and on day 28 for 2nd study)

FVC:  

(a) Pre- to posttreatment (days 10 and 28) variation of FVC as % of calculated normal values 

(b) No. of pts with > 15% change from baseline to 10 (and 28) days 
Subjective symptom scores:  Termed “ease of expectoration,” and obtained from pt subjectively after treatment terminated
FVC:  

(a) Results provided only in graphical form (no p-values reported)

(b) No significant difference between any grps for achieving 

> 15% improvement in FVC from baseline to 10 or 28 days (no

p-values reported)

Baseline FVC data not reported as exact scores or grp means, but as “number of pts with FVC < 70%.”  Baseline numbers:  physiotherapy grp, 4/10 pts (40%); potassium iodide grp, 5/9 (56%); chloramphenicol grp, 4/9 (44%); placebo grp, 3/10 (30%) 

No. of pts achieving > 15% improvement from baseline to 10 days:  Physiotherapy grp, 2/10 pts (20%); potassium iodide grp, 4/9 pts (44%); chloramphenicol grp, 4/9 pts (44%); placebo grp, 3/10 pts (30%) (no p-values reported)

No. of pts achieving > 15% improvement in FVC from baseline to 28 days:  Physiotherapy grp, 0/10 pts; placebo grp, 2/8 pts (25%) (no 

p-values reported)

Subjective symptom scores:  “Ease of expectoration” improved in almost all pts (number of pts or amt of improvement not reported)

Adverse events:  Of pts withdrawn from trial after treatment started, 2 had cardiac insufficiency and 1 had bronchial carcinoma (both from unspecified treatment grps)

During 28-day study, placebo grp (2 pts):  sudden deterioration and death from chronic cor pulmonale after 24 days (1 pt); signs of pyloric stenosis in pt with preexisting duodenal ulcer (1 pt)

Dropouts:  10-day study:  5/43 pts (12%), 1 each from potassium iodide and chloramphenicol grps; 

not clear from which grp(s) the other 3 were withdrawn

28-day study:  Physiotherapy grp, 0/10; placebo grp, 2/8 (25%)
Low quality score (1)

Before trial started, pts divided into 

2 grps based on whether residual volume was < 50% or 

> 50% of total lung capacity; pts from each subgrp then randomized to treatment grps



1External 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).

2Internal 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).

251

