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Abstract 

Background:   Chronic bronchitis (CB) is associated with increased hospitalizations, lung 

function decline and mortality. Bronchial rheoplasty (BR) addresses the mucosal inflammation 

and hypersecretion by ablating the goblet cell hyperplasia with non-thermal pulsed electric fields.  

Methods: This observational, post-market, single-arm registry was conducted at 8 centers in 

Austria and Germany. Patients with CB and high symptom burden (COPD assessment test score 

[CAT] ≥ 7 points in the first two questions) were treated with two bronchoscopic BR procedures. 

The primary outcome were feasibility, safety and symptom burden at 12 months, evaluated by 

(serious) adverse events (SAE) and questionnaire scores (CAT and St. George’s Respiratory 

Questionnaire [SGRQ]. Subgroup analyses were performed to identify treatment responders.  

Results: 106 BR procedures were performed in 54 patients (mean FEV1 57.8 ± 25.3%, RV 166.2 

± 39.6%, CAT 24.8 ± 6.8) with a follow-up time up to 12 months (n = 40).  The procedure could 

be performed safely, with only 2 SAEs (thoracic pain) and 9 AEs (mainly COPD exacerbation) 

deemed to be related to the device or procedure over 12 months. Patients experienced statistically 

significant improvements of CAT score (-5.5 [±8.0] at 6 months, -4.2 [±7.4] at 12 months) and 

SGRQ at 6 and 12 months. CAT responders (improvement ≥ the minimal clinically important 

difference of 2 points) had more preserved lung function and better exercise capacity than CAT 

non-responders. 

Conclusion: The real-world clinical experience demonstrates that BR is a relatively safe and 

promising treatment option for CB patients with a significant symptom burden.  

  



 

 

Introduction 

Chronic obstructive pulmonary disease (COPD) is a complex and heterogeneous disease, 

characterized by chronic airway inflammation with destruction of adjacent alveoli and vasculature 

causing persistent and progressive airflow obstruction. Symptoms range from debilitating dyspnea, 

to chronic productive cough, wheezing, and fatigue.1 COPD currently ranks third worldwide in 

terms of disease burden and is a major cause of mortality.2 Emphysema and chronic bronchitis 

(CB) are the traditional phenotypes, however additional phenotypes are increasingly being 

recognized  such as the frequent exacerbators and those with rapid decline of lung function. 

Moreover, these clinical categories often overlap with one another and patients often  present with 

different combinations and intensities of symptoms.2  

Pharmacologic therapies are similar for a vast majority of COPD patients depending on the stage 

of disease and primarily include inhaled medications such as long-acting beta-agonists (LABAs),  

long-acting muscarinic antagonists (LAMAs) anticholinergics and inhaled corticosteroids (ICS).7 

The goal of pharmacotherapy in this context is primarily to reduce symptom burden as well as the 

frequency and severity of exacerbations. Chronic bronchitis is characterized by increased sputum 

and cough, which is associated with multiple clinical consequences, including poorer health-

related quality of life,  increased lung function decline, risk of exacerbations and increased all-

cause mortality.3, 4, 5, 6   Inhalation and respiratory therapy are recommended for patients with 

chronic bronchitis. However, none of the currently available therapy specifically targets the mucus 

hypersecretion associated with CB, thus many patients with CB remain symptomatic despite 

optimal medical therapy. 



 

 

Bronchial rheoplasty (RheOx®, Galvanize Therapeutics, Redwood City, CA, USA), was designed 

to treat the chronic inflammation and mucus hypersecretion associated with CB through the 

application of specific form of non-thermal pulsed electric fields to the airway mucosa.10,12,13 BR  

reduces the hyperplastic mucus-producing cells, including goblet cells, while preserving the 

extracellular matrix, allowing for re-epithelialization with a more normal distribution of epithelial 

cells. The therapy has demonstrated safety and clinically meaningful improvements in symptom 

burden through 12 months, as well as significant reduction in goblet cell hyperplasia on histology 

in a multicenter study with 30 patients.13 Efficacy and safety were confirmed in a further 

observational study of 21 patients.19 

This registry study was designed to prospectively evaluate performance, safety and efficacy of BR 

in patients with moderate to severe chronic bronchitis in a typical clinical setting.  

Methods 

This study is a prospective, observational, multi-center, open-label, single arm registry. It was 

designed to collect real-world clinical experience across multiple European centers regarding the 

performance, safety, and efficacy of Bronchial Rheoplasty (BR) when used in typical clinical 

practice. The study protocol (clintrials.gov NCT number 04182841) and informed consent form 

were approved by the local ethics committee at each study center. All patients provided written 

informed consent prior to screening. The study was conducted in concordance with the Declaration 

of Helsinki in its current version.  

Study sites and patient enrolment 

Participating sites for this study were selected based on their expertise in the field of pulmonology 

and advanced bronchoscopic techniques. Study inclusion criteria were based on the CE mark 



 

 

instructions for use (IFU). Patients treated in the study met all of the requirements of the indication 

statement and none of the contraindications listed in the RheOx™ IFUs. RheOx™ with the 

RheOx™ catheter is indicated for the treatment of symptoms due to Chronic Bronchitis in patients 

with moderate to severe Chronic Bronchitis in the European Union. Moderate to severe CB was 

defined as a sum of the first two questions of the CAT (COPD assessment test) questionnaire of ≥ 

6 points, a total CAT score of ≥ 10 points, and a total SGRQ (St. George’s Respiratory 

Questionnaire) score of ≥ 20 points. Contraindications for treatment included patients with an 

implantable cardioverter defibrillator, pacemaker, or any other implantable electronic device, 

patients with a history of ventricular tachyarrhythmia, any clinically significant atrial 

tachyarrhythmia (i.e., abnormality with vital signs) and/or history of second- or third-degree AV 

block, because the application of electric current in synchronization with the heart is not feasible 

when irregular rhythms are present. Additionally, patients with airway stent(s), valves, coils, or 

other lung implant/prosthesis were excluded. There were no exclusions related to lung function or 

emphysema (e.g., computed tomography based densitometry). 

 

Bronchial rheoplasty procedure and follow-up 

Technical details of the BR procedure have been previously described.13 Patients received BR 

treatment in two bronchoscopic sessions, the first to treat the right lung and a second to treat the 

left lung 4 to 6 weeks later. All accessible lobes and airways are treated, however, in a few patients 

the catheter cannot be deployed in the apical segments of the left upper or right upper lobe due to 

a steep angle. The number of activations was dependent upon patient anatomy. 



 

 

Post-procedure hospital stay and follow-up visits were scheduled per individual institution 

standard of care as frequently as were deemed necessary per the medical judgement of the 

investigator. Endpoint assessments were recommended to be conducted at 1, 3, 6, 12 and 24- 

months following completion of the final BR procedure.  

Data collection 

The primary outcome for this analysis was safety and efficacy at 12 months. 

Safety was assessed through the collection and monitoring of (respiratory) adverse events (AE), 

and adverse device effects (ADEs). Events were summarized using a standard medical coding 

dictionary (MedDRA) and analyzed by frequency, seriousness, severity, and relatedness to the 

device or to the BR procedure(s) within discrete time periods.  

Efficacy was assessed via respiratory specific questionnaires at baseline and follow-up including 

SGRQ and CAT. Body plethysmography (post-bronchodilator [BD] forced expiratory volume in 

one second [FEV1], residual volume [RV], total lung capacity [TLC], vital capacity [VC]), six-

minute walking distance (6 MWD), COPD exacerbations, and device performance were also 

evaluated.  

 

Statistical analysis 

Formal sample size calculations were not undertaken for this study. The study was designed to 

enroll no more than 100 patients at a maximum of 20 centers across Europe. As this was an open 

label registry study, descriptive statistics were utilized. Categorical data was reported using 

summary statistics such as frequency distributions. Certain dichotomous data (e.g., subjects with 

SAEs) are also presented as rates. Continuous data was summarized using mean, standard 



 

 

deviations, medians, minimums, maximums, and interquartile ranges where applicable. Changes 

in CAT and SGRQ were also reported as dichotomized variables representing improvement above 

or below the threshold of minimal clinically important difference (MCID), with a change of 2 

points for the CAT score15 and a change of 4 points for SGRQ16 as MCID. CAT first two questions 

(cough and phlegm) were further analyzed separately. Further subgroup analysis was undertaken 

for patients that were identified as CAT responders (change of ≥ 2 points) vs. non CAT responders 

(change of < 2 points). Additionally, a post-hoc medical review of the data identified 11 patients 

who based on available data (e.g., demographics and medical history, spirometry, 

plethysmography) appeared to exhibit a non-CB predominant disease pattern with severe 

limitation of lung function and exercise capacity (predominant emphysema phenotype). In the 

absence of emphysema index, non-CB patients were defined as those with a residual volume (RV) 

greater than 200% predicted and RV/TLC > 0.60. Three additional patients with RV/TLC >0.60 

but RV 180-200% predicted were also excluded from the CB group due to FEV1 < 40% (2 patients) 

and low exercise tolerance defined as 6-minute walking test < 200 meters (1 patient). These “non 

CB” patients were compared to “CB only” patients regarding efficacy of BR.  

All calculations were based on available data; no imputations or extrapolations were made to 

replace missing values. Statistical analyses were performed using SAS version 9.4 (SAS Institute). 

Results 

A total of 54 patients (33 men, 21 women) were enrolled and treated at 8 centers in Austria and 

Germany. 52 of the 54 patients received both BR treatments, 2 patients only received one treatment 

for a total of 106 procedures performed in the study. 40 patients completed a 12-month visit, 2 



 

 

patients withdrew, 1 patient died prior to 12 months and 10 patients did not complete a visit 

(Figure 1). 

Baseline demographics and clinical characteristics are presented in Fehler! Verweisquelle konnte 

nicht gefunden werden.. The mean (SD) CAT Total Score was 24.8 (6.8), and the mean CAT 

cough score was 3.9 (0.8) and the CAT phlegm score was 4.0 (0.8). Of the patients with post-BD 

FEV1 available at baseline, 1 (2.4%) was Global Initiative for Obstructive Lung Disease (GOLD) 

Stage I, 9 (21.4%) were GOLD Stage II, 23 (54.8%) were GOLD Stage III, and 1 (2.4%) patient 

was GOLD Stage IV. An additional 8 patients (19.0%) were enrolled without classically defined 

COPD (i.e., FEV1/FVC > 0.7). In 12 patients, post-BD spirometry was not performed prior to 

treatment due to local standard of care. The mean (SD) pre-BD FEV1 in these patients was 82.4 

(21.2) 

Safety 

Patients tolerated the BR procedures well with no serious procedural complications reported. A 

mean (SD) of 56.3 (15.3) activations were applied per lung ranging from 16 to 102 activations. 

Patients were discharged a median of 1 day following the procedure with 85% of procedures 

(90/106) resulting in a hospital stay of 2 days or less. 

A total of 104 respiratory AEs were reported. The most frequently reported non-serious AEs 

(Table 2) were COPD exacerbation (14 events), corona virus infection (7 events), pneumonia (6 

events), common cold (3 events), and hemoptysis (3 events). Nine non-serious respiratory adverse 

events were deemed possibly, probably, or definitely related to the device only (2) or the device 

and the procedure (7), which included COPD exacerbation (4), hemoptysis (2), cough (1), dyspnea 



 

 

(1), and lung scar (1). One additional non-serious respiratory adverse event, pneumonia, was 

deemed possibly or probably related to the procedure only.  

A total of 18 respiratory SAEs were reported (3) through 12 months. Events reported more than 

once included COPD exacerbation (5 events in 4 patients), and pneumothorax (2 events in 1 

patient). The reported pneumothorax events occurred 88- and 104-days post completion of the 

second BR procedure. One patient died due to renal failure 193 days following BR, unrelated to 

the procedure. One SAE (thoracic pain) was deemed related to the investigational device and the 

procedure and one event (thoracic pain) was considered possibly related to the investigational 

procedure only.  

No unanticipated adverse events and no cardiac events were reported in the study. In addition, 

despite delivering electrical current in close proximity to the heart no device related and only one 

procedure related cardiac event () were reported in the study.  

 

Efficacy 

Mean (SD) changes from baseline in total CAT score were -5.5 (8.0) and -4.2 (7.4) at Months 6 

and 12, respectively (Table 4). The MCID was reached in 35 of 49 patients (71.4%) at 6 months, 

and 22 of 40 patients (55.0%) at 12 months. CAT cough and phlegm scores also improved 

significantly at months 6 and 12 (Table 4). Mean (SD) changes from baseline in total SGRQ score 

were -9.5 (17.5), and -12.4 (16.3) at Months 6 and 12, respectively. MCID was reached in 30 of 

47 patients (63.8%) at 6 months, and 26 of 39 patients (80.6%) at 12 months. CAT responders at 

6-months (n = 35) had significantly less RV (154.0 versus 188.2% predicted, p = 0.007), higher 

FEV1 (66.8 versus 39.6% predicted, p = 0.014), and greater 6-minute walk distance (393 versus 



 

 

289 meters, p = 0.006) compared to non-responders. No clinically meaningful changes were 

observed in pulmonary function tests or 6-MWD following treatment.  

Non-CB patients had lower FEV1 (38% vs. 65% predicted), lower 6-MWD (237 versus 384 

meters), higher smoking history (48 versus 30 package years), and more hyperinflation (RV 214% 

vs 149% predicted), despite similar symptom scores. CAT and SGRQ MCID responder rates were 

greater in the CB group as compared to the non-CB at both 6 (82% vs. 30% and 68.4% vs. 44.4%) 

and 12-months (70% vs. 10% and 72.4% vs. 50%) (Figure 4). 

 

Discussion 

We present results from a prospective, observational, multi-center, open-label, single arm registry, 

designed to collect real-world clinical experience regarding the performance, safety, and efficacy 

of BR when used in typical clinical practice for the treatment of the symptoms of CB in adult 

patients. Fifty-four patients were treated in two separate procedures and followed for 12 months. 

BR was shown to be a technically feasible, safe procedure with few unexpected side effects and a 

good benefit in terms of symptom reduction. 

The study population presents a diverse group of patients with varying degrees of lung disease but 

with equally significant CB symptoms (cough and phlegm). As described previously, the study 

enrollment criteria was based on the RheOx IFUs and no other inclusion or exclusion criteria were 

included in the protocol. As a result, FEV1 ranged from less than 30% predicted to well over 100%, 

and RV from 108% predicted (relatively normal) to nearly 300% (severe). Though each of these 

patients presented with the CB symptoms (e.g. productive cough), we now know that COPD 

phenotypes encompass a more heterogeneous mix of airway inflammation, mucus production, and 



 

 

airflow limitation18 which is evident in this patient group. Although on average patients exhibited 

mild airway obstruction, both patients with advanced pulmonary emphysema and severe airway 

obstruction and patients without any obstruction in lung function were included in this study. This 

real-life patient selection must be taken into account when interpreting the results from this study. 

Consistent with results from previous studies BR was shown to be technically feasible and safe. 

13. Only two SAEs (both thoracic pain) were deemed to be related to the device or procedure. In 

both cases, the symptoms were relieved with analgesics and it was also considered whether the 

pain could be attributed to narcotics used for general anesthesia. Nevertheless, this remains a side 

effect that needs to be monitored. Of note, non-serious COPD exacerbation adverse events were 

reported deemed related to the device in 4 patients. This was as expected in this patient population 

undergoing multiple bronchoscopies.15 

The secondary outcome of clinical utility demonstrated that clinically meaningful improvement in 

quality of life, as evidenced by CAT and SGRQ scores, can be achieved in a majority of patients. 

These results are consistent with those of the previous studies 13, 19, 20 and expand upon those results 

by demonstrating that similar outcomes to well controlled clinical studies can be achieved in a 

real-world setting. 

 Due to the heterogeneous study population, an attempt was made to identify the patient cohort 

that would benefit most from BR. Both the analysis of CAT responders and the categorization of 

non-CB vs. CB patients showed that patients with less impaired lung function and exercise 

capacity are likely to benefit more from BR. This may be the group of patients with more 

predominant pulmonary emphysema, although CT analyses are lacking to confirm this hypothesis 

in the cohort. Patients with advanced emphysema may suffer more from the effects of 

hyperinflation than secretion burden, thus BR alone may not provide sufficient improvement of 



 

 

symptoms. Whether a combination of lung volume reduction procedures and BR is possible in 

these mixed phenotypes cannot be said at this time, nor can any statement be made from this cohort 

as to whether emphysema patients generally benefit from BR or not. However, a recently published 

case study of 5 patients with emphysema and prior placement of lung volume reductions valves 

who subsequently developed worsening clinical issues, including complaints of increased and 

thickened mucus, along with exacerbations in the setting of a loss of some valve-associated benefit, 

demonstrated the procedure can be performed safely in these patients. 21 

While the CAT cough and phlegm score tended to increase again slightly between 6 months and 

12 months, the improvements in the SGRQ remained constant through 12 months. A feasibility 

study of BR in the US demonstrated improvements in symptom scores in 21 CB patients for up to 

2 years with a similar trend of a slight symptom increase after 12 months. The question of how 

long the effects of BR last and whether the procedure can or must be repeated after some time 

remains to be answered in future studies with a longer observation period and larger patient 

population. One case of retreatment after symptom recurrence has already been reported. 22 

In addition to bronchial rheoplasty, 2 other procedures are currently being investigated in the 

treatment of chronic bronchitis, namely karakoca resector balloon desobstruction device and 

metered cryospray therapy.   

Karakoca resector balloon desobstruction was shown to be feasible and safe in a pilot study on 10 

and a case series on 188 patients. In contrast to BR, the case series included mainly patients with 

COPD GOLD IV and significant improvements in lung function and 6-MWD were demonstrated 

after 1 month.23, 24 Due to the wide range of patients, including those with non-invasive ventilation 

and tracheostomy, and the short follow-up period, it is not possible to fully evaluate or compare 

this treatment with BR.24  



 

 

The cryospray method uses a different technique, the application of liquid nitrogen, with the same 

aim as BR, namely ablation of the goblet cells, and is performed in 3 bronchoscopies. The reported 

side effects were mainly COPD exacerbation and pneumonia, and the improvements in symptom 

scores after 6-9 months were similar to BR. So far there is no direct comparison of these two 

procedures and the experiences seem to be similar for the treatment of CB patients. 

In addition, as the association between CB and COPD exacerbations is well known and BR has 

already shown a slight reduction in exacerbation frequency in the US feasibility study19, the 

overlapping and concurrent effects with targeted lung denervation, which is mainly targeted at 

patients with COPD exacerbations, should be evaluated in the future.25 

Primary limitations of this study include the absence of strict inclusion and exclusion criteria, 

withdraw rates and missing data between 6- and 12-months, lack of evaluable CT scans, and lack 

of control group, which would allow for characterization of any potential placebo effect on patient-

reported outcomes. A randomized, sham-controlled pivotal trial of BR is ongoing and will 

hopefully close this gap.  

Conclusion 

This study demonstrates that BR can be performed safely and results in meaningful improvements 

in patient reported symptoms through at least 12-months in a real-world setting. Further, this study 

demonstrates that BR remains safe in an expanded group of patients with more complicated and 

progressed lung disease as compared to previous studies.  

  



 

 

Abbreviations  

6-MWD 6-minute-walk distance 
BMI  Body mass index 
BR  Bronchial rheoplasty 
CAT  COPD assessment test 
CB  Chronic bronchitis  
COPD  Chronic Obstructive Lung Disease 
DLCO SB Transfer factor for carbon monoxide 
EI  Emphysema index 
ELVR  Endoscopic Lung Volume Reduction  
FEV1  Forced expiratory volume in 1 second 
FVC                  Forced Vital Capacity 
GOLD   Global Initiative for Obstructive Lung Disease 
ICS                    Inhaled corticosteroid 
LABA  Long acting beta agonist 
LAMA              Long acting muscarinic agonist 
MCID  Minimally clinical important difference 
mMRC  Modified Medical Research Council 
post-BD Post bronchodilator 
RV  Residual volume 
SD  Standard deviation 
SGRQ  St. George’s Respiratory Questionnaire 
TLC  Total lung capacity 
VC  Vital capacity 
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Figures 

 

Figure 1: Consort Diagram 



 

 

 

Figure 2: CAT Total Score- Change from Baseline 



 

 

 

Figure 3: SGRQ Total Score- Change from Baseline 

  



 

 

 

 

 

Figure 4: Quality of Life Response Rates, CB versus Non-CB 

 

 

 

 

 

 

 

 

 



 

 

Tables 

Table 1: Baseline Characteristics 

 
All Patients 

(N=54) 
CB Patients 

(N=43) 
Non-CB Patients 

(N=11) 
Age (years) 67.7 ± 8.8 67.5 ± 9.2 68.5 ± 7.4 
Smoking (package years) 33.7 ± 28.0 30.2 ± 23.6 47.6 ± 39.4 
Body Mass Index in kg/m² 26.3 ± 4.5 26.8 ± 4.4 24.2 ± 4.6 
Six Minute Walk Test 351.9 ± 123.1 384.3 ± 98.1 237.2 ± 138.4 
FEV1 % Predicted  57.8 ± 25.3 64.9 ± 25.7 37.8 ± 6.9 
FEV1/FVC 53.0 ± 15.8 55.8 ± 17.1 45.2 ± 6.9 
SGRQ Total Score 55.5 ± 18.5 52.2 ± 18.7 68.5 ± 10.1 
CAT Total Score 24.8 ± 6.8 23.9 ± 6.7 28.6 ± 6.2 
   CAT Cough Score 3.9 ± 0.8 4.0 ± 0.8 3.7 ± 0.9 
   CAT Phlegm Score 4.0 ± 0.8 3.9 ± 0.7 4.1 ± 0.9 
Total Lung Capacity % Predicted  116.9 ± 14.8 113.7 ± 12.6 126.0 ± 17.1 
Residual Volume % Predicted 166.2 ± 39.6 149.1 ± 24.8 214.4 ± 33.6 
Diffusion Capacity 61.4 ± 26.2 68.9 ± 24.9 38.3 ± 13.9 

Abbreviations: BMI, body mass index; CAT, COPD assessment test; FEV1, forced expiratory 

volume in one second; RV, residual volume; TLC, total lung capacity; VC, vital capacity. 

 

Table 2: Non-Serious Respiratory Adverse Events 

MedDRA Lower Level Term (LLT) Procedure 
Recovery Period* 6-Months 12-Months 

Bronchial infection 0 0 1 
Bronchitis 0 0 1 
COPD exacerbation 5 5 4 
Cold 0 2 1 
Coronavirus infection 1 3 3 
Cough 1 0 0 
Dyspnea 0 1 0 
Haemophilus influenzae (bronchial 
sample) 

1 0 0 

Hemoptysis 3 0 0 
Hypoxia 0 1 0 
Klebsiella pneumoniae (bronchial 
sample) 

1 0 0 



 

 

MedDRA Lower Level Term (LLT) Procedure 
Recovery Period* 6-Months 12-Months 

Lung congestion 0 0 1 
Lung infiltration (unspecific) 1 0 0 
Localized lung fibrosis 1 0 0 
Pneumonia 2 3 1 
Pseudomonas aeruginosa (bronchial 
sample) 

1 0 1 

Respiratory infection 1 0 0 
Rhinosinusitis 0 1 0 
Sleep apnea 1 0 0 
Upper respiratory infection 0 0 0 

Abbreviations: NOS, …; MedDRA, …. 

Table 3: Serious Adverse Events 

MedDRA Lower Level 
Term (LLT) 

Procedure Recovery 
Period* 6-Months 12-Months 

Adenocarcinoma lung 0 1 0 
Bacteria sputum identified 0 0 1 
Breathlessness 0 0 1 
COPD exacerbation 2 2 1 
Coronavirus infection 0 1 0 
Lower airway obstruction 0 1 0 
Mediastinal neoplasm NOS 1 0 0 
Pneumonia NOS 0 1 0 
Pneumonitis 0 1 0 
Pneumothorax 0 2 0 
Respiratory infection 1 0 0 
Sputum increased 0 1 0 
Thoracic pain 2 0 0 

*Defined as events occurring within 30-days of either procedure 

Abbreviations:NOS, …; MedDRA, …. 

 

 

 



 

 

 

Table 4: Quality of Life Outcomes 

Measure Statistic Baseline 6-Months 
Change from 
Baseline to 6-

Months 
12-Months 

Change from 
Baseline to 12-

Months 

SGRQ 
Total Score 

n 54 47 47 39 39 
Mean ± 
SD 

55.5±18.48 44.98±23.77 -9.49±17.5 44.79±22.23 -12.43±16.31 

95% CI  50.5, 60.5 38, 52 -14.6, -4.4 37.6, 52 -17.7, -7.1 
p-value      0.0005   <0.0001   

CAT Total 
Score 

n 54 49 49 40 40 
Mean±SD 24.81±6.83 18.82±9.7 -5.51±8.01 20.73±9.35 -4.18±7.39 
95% CI  23, 26.7 16, 21.6 -7.8, -3.2 17.7, 23.7 -6.5, -1.8 
p-value     <0.0001    0.0010  

CAT 
Cough 
Question 

n 54 49 49 40 40 
Mean±SD 3.93±0.8 2.63±1.3 -1.2±1.58 2.93±1.31 -0.95±1.3 
95% CI  3.7, 4.1 2.3, 3 -1.7, -0.8 2.5, 3.3 -1.4, -0.5 
p-value   <0.0001   <0.0001  

CAT 
Phlegm 
Question 

n 54 49 49 40 40 
Mean±SD 3.96±0.75 2.67±1.18 -1.27±1.32 3.15±1.12 -0.85±1.19 
95% CI  3.8, 4.2 2.3, 3 -1.6, -0.9 2.8, 3.5 -1.2, -0.5 
p-value   <0.0001   <0.0001  

Abbreviations: CAT, SGRQ… 


