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HIGHLIGHT 

• After one year of triple therapy elexacaftor-tezacaftor-ivacaftor the visual Brody-II score 

measured on chest CT decrease. 

• After one year of treatment mucoid plugs and bronchial thickening are improved while 

bronchial dilatation, parenchymal involvement and air trapping do not change. 

• After one year of treatment chronic sinusitis evaluated by paranasal sinus CT score was 

improved. 

 

ABBREVIATIONS LIST 

CFTR: cystic fibrosis transmembrane conductance regulator 

CT: Computed tomography 

ETI: Elexacaftor-Tezacaftor-Ivacaftor  

FEF25-75%: forced expiratory flow at 25−75%  

FEV1: percent predicted forced expiratory volume in 1 second 

FVC: forced vital capacity 

TLC: total lung capacity 
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Abstract 

Rationale and Objectives: Cystic fibrosis transmembrane conductance regulator (CFTR) modulators 

have revolutionised the treatment of cystic fibrosis (CF). Chest computed tomography (CT) is key in 

the diagnosis and follow-up of anatomical damage to the lungs. Our study aimed to evaluate changes 

on lung CT scans of patients with CF after receiving elexacaftor-tezacaftor-ivacaftor (ETI) therapy for 

one year. 

Materials and Methods: We conducted a retrospective, observational, single-centre study between 

2018 and 2021 on adult patients with CF administered ETI. We reviewed chest CT scans before and at 

least one year after starting ETI. The Brody-II score (BSII) was measured by two experienced 

radiologists who were blinded to the treatment. Paranasal sinus CT scans and clinical and functional 

data were also compared. Wilcoxon tests were used to compare differences, and Spearman’s 

correlation coefficient was used to evaluate changes in forced expiratory volume in one second 

(FEV1) and total BSII. 

Results: In the period, 63 patients were given ETI, and 12 met the criteria for analysis. The inter-

observer reproducibility of BSII was satisfactory (intraclass correlation coefficient=0.83, 95% 

confidence interval 0.57−0.91). The BSII decreased after one year of treatment (−18±16, p=0.002) 

due to lower mucous plugging (−7±4, p<0.001) and peribronchial thickening (−9±10, p=0.002) scores. 

Bronchial, parenchymal, and hyperinflation scores were unchanged. Clinical and functional 

parameters were significantly improved, except for total lung capacity. The correlation between 

ΔFEV1 and Δtotal BSII was strong (r=0.88, p<0.001). The paranasal sinus CT score significantly 

improved with ETI treatment.  

Conclusions: ETI decreased pulmonary and sinus morphological abnormalities after one year of 

treatment.  
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INTRODUCTION 

 Cystic fibrosis (CF), an autosomal recessive disease, is one of the most common lethal 

genetic diseases in Caucasian populations (1). This disease is caused by mutations in the gene 

encoding for the cystic fibrosis transmembrane conductance regulator (CFTR) protein (2). CFTR 

protein dysfunction can affect various organs, especially the lungs, leading to progressive airway 

mucus obstruction, bronchiectasis, persistent bacterial infection, and inflammation (3). Life 

expectancy has greatly increased over the past few decades due to pharmacological approaches and 

lung transplantation (4). The recent triple combination in elexacaftor-tezacaftor-ivacaftor (ETI) 

therapy has revolutionised CF treatment. Elexacaftor and tezacaftor are CFTR correctors that act 

together to increase the amount of CFTR protein reaching the cell membrane (5). Ivacaftor is a CFTR 

potentiator that helps mutated and normal CFTR proteins stay open longer at the cell membrane to 

allow more chloride to leave the cell and reduce sodium absorption (6). Since December 2019, this 

therapy has been US Food and Drug Administration-approved for patients who are over 12 years old 

and have at least one allele with the f508del mutation. ETI significantly improves respiratory 

function, especially the percentage-predicted forced expiratory volume in 1 s (FEV1), with gains of 

10% in patients with homozygous mutations when compared to tezacaftor-ivacaftor treatment (7) 

and 13.8% in patients with heterozygous mutations when compared to placebo, leading to reduced 

pulmonary exacerbations and improved quality of life (8). 

Currently, chest computed tomography (CT) is considered the best imaging modality to 

evaluate the extent of the disease, assess complications such as infectious exacerbation, perform 

angiography in cases of haemoptysis, and follow up with patients. Abnormalities noted on imaging 

can help differentiate between bronchiectasis, mucous plug, bronchial thickening, and parenchymal 

lesions. Changes observed on chest CT in patients receiving previously available pharmacological 

therapies have been explored, and the mucous plugging and bronchial thickening scores seem to 

improve with ivacaftor (9,10) and the combination of lumacaftor and ivacaftor (11,12). Although 
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improvement is also expected with ETI therapy, the effect of ETI on pulmonary and sinus 

morphological changes has not yet been evaluated on CT for over 1 year.  

This study aimed to assess changes in lung CT lesions based on a score in patients with CF 

after one year of ETI therapy. The secondary objectives were to evaluate changes in the other clinical 

and functional parameters, measure the correlation between the change in FEV1 and the CT score, 

and investigate the difference in paranasal sinus obstruction CT score.  
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MATERIAL & METHODS 

Population 

This was a retrospective, observational, non-interventional, single-centre study conducted at 

the French CF centre of Marseille University Hospital (Hôpital Nord, Assistance Publique- Hôpitaux de 

Marseille, France) from April 2018 (date of the oldest chest CT scan) to November 2021. The study 

included adult patients with CF (≥ 18 years) who were heterozygous or homozygous for the f508del 

mutation and were included in the French early access program for the use of ETI from December 

2019 (temporary authorisation for nominative use of ETI in patients who had an FEV1 of less than 

40%, experienced multiple exacerbations, and/or were waiting for lung transplantation) (13). The 

presence of a chest CT scan in the picture archiving and communication system (PACS) before and 

after starting treatment (maximum 24 months before and 12 months after) was mandatory for 

inclusion. Patients must have been treated with ETI for at least one year. Patients were excluded if a 

chest CT scan was not available within the required time frame or if it had been performed during an 

exacerbation phase. ETI therapy involved the oral administration of two tablets (100 mg elexacaftor / 

50 mg tezacaftor / 75 mg ivacaftor) every morning, and one tablet (150 mg ivacaftor) every evening. 

Institutional Review Board approval was obtained (Comité d’Ethique pour la Recherche en Imagerie 

Médicale n°CRM-2106-209), and written information was sent to all included patients. 

 

Chest CT 

All CT scans were performed using the same system (Revolution EVO, GE Healthcare, 

Milwaukee, WI, USA) according to the following parameters: 120 kV and 1 mAs/kg with care dose 

modulation and reconstruction in joint slices of 1:1 mm. Doses were adjusted manually according to 

the patient template: 100 kV if they weighed less than 60 kg, if above 120 kV. The thoracic CT scans 

were acquired during breath-hold inspiration from the adrenal glands to the neck and at the end of 

forced expiratory flow. The total lung volume was recorded from the CT inspiratory volume using the 

post-treatment station, Thoracic VCAR (GE Healthcare). The two CT scans were reviewed before and 
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after ETI therapy was administered to each patient. The chest CT scans were first anonymised by a 

radiologist (F.A.), with each scan assigned a random number (1 to 24) and exported outside of the 

PACS to be read on another workstation. Lung damage was evaluated by a thoracic radiologist with 8 

years of experience (P.H.) and a resident radiologist (R.B.) with 2 years of experience, who were 

anonymous to each other and the treatment status (before or after ETI treatment initiation). 

 

Paranasal sinus CT 

 If a patient had a paranasal sinus CT available in the PACS, it was anonymised by F.A. and 

reviewed at another workstation. R.B. performed the scoring before and after therapy, blinded to the 

treatment status. 

 

Clinical and functional parameters 

The following clinical parameters were recorded from the medical reports: age, sex, weight, 

height, and body mass index. The following respiratory functional parameters were also recorded: 

forced vital capacity (FVC), total lung capacity (TLC), and FEV1, forced expiratory flow at 25−75% 

(FEF25-75%). The number of exacerbations per year and the distance on the 6-minute walk test were 

evaluated. 

 

Image analysis 

The Brody-II score was used to stage the lungs (14). Each lung was divided into three lobes 

(culmen and lingula in the left upper lobe counted for two lobes). For each lobe, parenchymal and 

bronchial involvement were assessed using five criteria: extent and size of bronchiectasis; extent of 

mucous plugging; extent and severity of peribronchial thickening; extent of dense parenchymal 

opacity, ground glass, cysts, and bullae; and extent and severity of hyperinflation. The maximum 

score obtained was 207. 
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The modified Lund-Mackay score (15) was used to quantify sinus obstruction. A score was 

assigned for each cavity, ranging from 0 to 5, based on the percentage of sinus opacification caused 

by mucosal thickening at every 25% of obstruction. The ostiomeatal complex was graded differently, 

from 0 to 2 (normal, partial, or complete obstruction). The maximum score was 54. 

 

Statistical analysis 

 Continuous data with normal distribution are expressed as the mean ± standard deviation, 

and for data with non-normal distribution, the results are expressed as the median ± interquartile 

range. Categorical data are expressed as counts (percentages). The intraclass correlation coefficient 

(ICC) (95% confidence interval [CI]) was estimated based on a single rating, an absolute agreement, 

and a 2-way random-effects model to assess the inter-observer reliability between all the 

measurements made by P.H. and R.B. (16). For each of the five components of the Brody-II score, the 

mean of the values obtained by each reader was registered for the analysis of each patient as the 

ground truth. Groups were compared using a paired t-test or Wilcoxon test for quantitative variables, 

depending on the distribution. Because there were missing values in expiration acquisitions (four 

before and two after treatment) and the distribution of other values was Gaussian, an interpolation 

was conducted for the missing values using the least-squares method. Spearman’s correlation 

coefficient was used to correlate total lung volume measured by CT and TLC and to correlate Δ total 

Brody-II score and Δ FEV1. Statistical significance was set at p < 0.05. All data were analysed using 

Prism 8 (GraphPad Software, Inc., La Jolla California, USA, www.graphpad.com) and "R" (version 

3.2.1, R Foundation, Vienna, Austria). 
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RESULTS 

Population 

During the study period, 160 non-transplanted patients were followed up in our adult CF 

centre; 63 were treated with ETI, 41 of whom were excluded due to the lack of a chest CT scan 

before or after ETI treatment. In the remaining 12 patients, two chest CT scans had been 

performed—one before treatment initiation and another at least one year after starting treatment 

(Fig. 1). The 12 patients had a mean age of 36 ± 10 years, and they were retrospectively included for 

analysis. The patient characteristics are detailed in Table 1. 

 

Chest and paranasal sinus CT scores 

 There was good inter-observer agreement for all measurements (ICC = 0.83; 95% CI = 0.57–

0.91) using the Brody-II score. The total Brody-II score improved from 90 ± 24 to 72 ± 18 (p = 0.002), 

mainly due to the improvements in the mucous plugging (from 13 ± 6 to 6 ± 5, p < 0.001) and 

bronchial thickening (from 30 ± 8 to 20 ± 8, p = 0.001) scores (Fig. 2). There were no improvements in 

the scores for bronchial dilatation (36 ± 10 vs 34 ± 8, p = 0.39), parenchymal lesions (3.7 ± 2.4 vs 3.8 ± 

1.9, p = 0.70), or hyperinflation (8 ± 4 vs 9 ± 3, p = 0.51) (Fig. 3). There was no difference in the total 

lung volume on CT before and after treatment (6.2 ± 1.3 L vs 5.4 ± 1.4 L, respectively; p = 0.51); in 

other words, there was no difference in the depth of inspiration before and after treatment. The 

Lund-Mackay score decreased from 28 ± 19 to 17 ± 10 points (p = 0.008) with ETI treatment (Fig. 4). 

  

Clinical and functional parameters 

Body mass index (20.1 ± 6.4 to 21.9 ± 5.9, p = 0.007) and weight (58 ± 21 kg to 64 ± 20 kg, p = 

0.007) improved with ETI therapy. The number of exacerbations per year decreased from 3.3 ± 2.9 to 

0.1 ± 0.3 (p = 0.003). 

FVC improved with gains of 1.0 ± 0.8 L (p = 0.001) and 22 ± 19% (p = 0.003). FEV1 (1.0 ± 0.3 L 

to 1.7 ± 0.6 L, p < 0.001) and percent predicted FEV1 (26 ± 8% to 45 ± 15%, p < 0.001) also improved. 
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The gain in FEV1 was ≥ 5% for all patients except for one, who had a gain of 4%. The FEF25−75% (0.4 ± 

0.2 L to 0.7 ± 0.4 L, p = 0.02) and percent predicted FEF25-75% (8 ± 2% to 15 ± 7%, p = 0.03) improved 

as well. There was no significant change in the TLC (6.9 ± 1.6 L to 7.2 ± 1.4 L, p = 0.27) (Table 2). 

There was a strong inverse correlation between the Δtotal score and ΔFEV1 (r = −0.88). The 

correlation between TLC and total lung volume on CT showed very strong correlations before and 

after ETI treatment initiation (r = 0.93 and r = 0.87, respectively) (Fig. 5). 

 

  

  



 

9 

 

DISCUSSION 

ETI therapy significantly improved the visual Brody-II score in patients with advanced CF after 

one year of treatment. 

 The decrease in the Brody-II score in this cohort was -18 points or 21%. Despite the small 

number of patients in this sample, the significant results were not associated with a lack of power in 

our study. The mucous plugging and peribronchial thickening scores were reduced by 50%; to our 

knowledge, this is the first time that such results have been seen on chest CT in patients with CF. The 

anonymous evaluation of scores by thoracic radiologists limited bias in the scoring system. Bronchial 

dilatation, parenchymal lesions, and hyperinflation scores did not improve, as previously reported 

with lumacaftor-ivacaftor by Arnaud et al. and Campredon et al. (11,12); in the former, peribronchial 

thickening scores were reduced by 29% with lumacaftor-ivacaftor treatment. An article in 2015 

reported improvements in mucous plugging and peribronchial thickening using ivacaftor alone for 

the G551D mutation; moreover, a minor but significant improvement in bronchial dilatation was 

found (−2.7; p = 0.001) (9). This was neither reported in our study nor in the articles on the 

lumacaftor-ivacaftor combination. Conversely, another study on ivacaftor monotherapy with long-

term follow-up showed a worsening of bronchial dilatation after 18 months of follow-up (10), but this 

could have been an artefact due to the lower amount of mucous present in the bronchi. Despite 

these minor discrepancies, it seems logical that CFTR modulators improve mucus clearance by 

improving ion transport, resulting in better hydration of mucus and a reduction in mucus plugging. 

Bronchial obstruction and peribronchial inflammation can be improved by decreasing mucous 

stagnation, as confirmed by the improvement in exacerbations per year (17). However, 

bronchiectasis does not disappear, and when the bronchial tissue is altered by repeated infection, 

CFTR modulators cannot repair this supportive conjunctive tissue. This supports the recommendation 

that treatment should be provided early to patients with CF (18). 

Very recently two studies were published on adults with CF under ETI therapy assessed by 

lung MRI, they found the same results as in our study that mean an improvement in the score due to 
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the lowering of mucous plugs and bronchial wall thickening. This is certainly the best way to assess 

these patients since MRI do not use ionising radiation. But image quality is more affected by 

movement and the access to MRI is more limited than CT, especially in France (19,20). 

One patient in our cohort had a Δ total Brody-II score of +20 points, while all other scores 

decreased. Due to this surprising abnormality, the two radiologists collaborated to review the 

patient’s data and confirmed that the chest CT was worse, whereas the FEV1 increased by 5% (or 0.2 

L) and the 6-minute walk test increased by 20 meters. This cohort included patients with severe 

disease, and it is possible that some patients with advanced disease will not respond to therapy. The 

initial results of prior studies appear to show a lower efficacy of ETI therapy in patients with 

advanced disease than in those with moderate disease (13,21); however, the results of phase 3 trials 

are yet to be published. 

The Brody-II score was chosen instead of the Bhalla score (22) because it allowed for finer 

quantification of morphological changes by evaluating each lobe in the centre and periphery, 

whereas the Bhalla score only considers the lobe as a whole. We only included a small number of 

patients that permit us to use this scoring method because it is very extensive and time consuming. 

The Brody-II score integrates the expiratory volume, while the Bhalla score does not. These visual 

scores are not easy to use, and identifying the border between one-third and two-thirds or two-

thirds and three-thirds of a lobe is challenging, particularly for small lobes such as the lingula or 

middle lobe. Concerning the slices at the end of forced expiration, as some data were missing, a 

correction was made using the least-squares method that forced the results to be homogenous. This 

concerned only a few data, however, and the distribution for other hyperinflation score values was 

Gaussian before and after the initiation of ETI therapy. 

 The secondary objective demonstrates an important improvement in sinus obstruction on CT 

imaging. As ETI treatment repairs the CFTR protein function, its efficacy can be seen not only in the 

lungs but also in other organs affected by CF. A recent study on 34 patients followed for 9 months 

shows an improvement in symptoms, endoscopic findings, and CT imaging. Symptoms improved 



 

11 

 

within 7 days of therapy and plateaued by day 28 (23). Chronic sinusitis in patients with CF is an 

important concern regarding the quality of life (24). Because ETI could be effective (25), this leads to 

the question of whether to administer ETI to patients who have undergone a transplant (26); 

however, its potential interaction with immunosuppressive drugs and its possible effects on the 

transplanted lung are still being debated. 

 This study has some limitations, including its retrospective design, the lack for some 

expiration slices, and the limited number of patients. However, despite these limitations, the results 

are strongly significant, justifying the validation of this CT score in a larger cohort with longer 

treatment duration. 

 In conclusion, patients with severe CF who were administered one year of ETI treatment 

showed improvement in lung damage on chest CT and a decrease in the visual Brody-II score of 21%. 

To our knowledge, such a reduction has never been seen with previous CTFR modulator therapies. 

Mucous plugging and peribronchial thickening were improved, while bronchiectasis, parenchymal 

lesions, and air trapping were not, as with previous therapy. This supports initiating treatment early 

in a CF patient’s life to avoid lung sequelae. Sinus obstruction on CT improved after one year of ETI 

therapy.  
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TABLE 

Table 1 Characteristics of patients and CT scans 

  N = 12 

Sex 

Male 10 (83%) 

Female 2 (17%) 

Age (years) 36 ± 11 [21–60] 

Mutation status 

Homozygous ΔF508/ΔF508 5 (42%) 

Heterozygous ΔF508/others* 7 (58%) 

Delay between the first chest CT and initiation of triple therapy (months) 5 ± 7 [0–24] 

Delay between initiation of triple therapy and the last chest CT (months) 13 ± 5 [12–20] 

Delay between the two chest CT scans (months) 19 ± 13 [13–41] 

Paranasal sinus CT available 

Before ETI 

After one year of ETI 

 

8 (67%) 

11 (92%) 

Note: This table represents the patient characteristics, including mutational status and available imaging data. Data are 

expressed as the median ± interquartile range [minimum–maximum] or number (percentage). CT: computed tomography; 

ETI: elexacaftor-tezacaftor-ivacaftor; *others: Δi507, 574delA, Leu1335Pro, 1303K, M1V, del exon 22-23. 

 

Table 2 Chest CT findings and clinical and functional parameters before and after triple therapy 

  Before After p-value 

Weight (kg) 56 ± 15 [37–118] 63 ± 23 [39–114] 0.007 

Body mass index 20 ± 6.4 [15–39] 22 ± 5.9 [15–38] 0.007 

Brody-II score   

Total score 90 ± 24 [46–118] 72 ± 18 [45–99] 0.002 

Bronchiectasis score 36 ± 10 [19–52] 34 ± 8 [19–44] 0.385 

Mucous plugging score 13 ± 6 [2–26] 6 ± 5 [0–16] < 0.001 

Peribronchial thickening score 30 ± 11 [12–41] 16 ± 12 [12–35] 0.002 

Parenchyma score 4 ± 2 [0–7] 4 ± 2 [1–7] 0.701 

Hyperinflation score 8 ± 4 [2–14] 9 ± 3 [4–14] 0.508 

Total lung volume measure on CT (L) 6.2 ± 1.3 [4.2–8.0] 6.3 ± 1.4 [3.9–8.6] 0.506 

Lung function parameters    

FVC (L) 2.2 ± 0.7 [1.2–3.3] 3.2 ± 0.9 [1.9–4.9] 0.001 

Percent predicted FVC (%) 51 ± 16 [25–73] 72 ± 20 [33–104] 0.003 

FEV1 (L) 1.0 ± 0.3 [0.6–1.7] 1.7 ± 0.6 [0.9–2.6] < 0.001 

Percent predicted FEV1 (%) 26 ± 8 [14–43] 45 ± 15 [19–76] < 0.001 

TLC (L) 6.9 ± 1.6 [4.4–8.7] 7.2 ± 1.4 [5.1–8.5] 0.208 

FEF25−75% (L) 0.4 ± 0.2 [0.2–0.7] 0.7 ± 0.4 [0.3–1.3] 0.016 

Percent predicted FEF25−75% (%) 8 ± 2 [5–11] 14 ± 7 [7–28] 0.026 

6-minute walk test (m) 468 ± 120 [308–636] 597 ± 123 [402–800] 0.024 

Pulmonary exacerbations per year 3.3 ± 2.9 [0–9] 0.1 ± 0.3 [0–1] 0.003 

 

Note: This table represents the clinical, imaging, and functional data before and after treatment with elexacaftor-

tezacaftor-ivacaftor. Data following a normal distribution are expressed as the mean ± standard deviation [minimum–

maximum], and those with a non-normal distribution are expressed as the median ± interquartile range [minimum–

maximum]. CT: computed tomography; FVC: forced vital capacity; FEV1: forced expiratory volume in one second; TLC: total 

lung capacity; FEF: forced expiratory flow. P-values lower than 0.05 were highlighted in bold.  
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FIGURE LEGEND 

Figure 1: Flowchart of the study. ETI: elexacaftor-tezacaftor-ivacaftor. 

 

Figure 2: A) Axial chest computed tomography (CT) images of a patient with cystic fibrosis show mucous plugs 

(arrow) and peribronchial thickening (arrowhead) before elexacaftor-tezacaftor-ivacaftor (ETI) initiation B) and 

an improvement one year after ETI initiation, with the disappearance of mucous plugs and normalisation of 

bronchial thickness. CT images of a patient with bronchiectasis C) before and D) after one year of ETI treatment 

show no change in the width of bronchial dilatation. 

 

Figure 3: Each patient is represented by a line with a dot before and after one year of elexacaftor-tezacaftor-

ivacaftor treatment. Every component of the Brody-II score is illustrated. The total, mucous plugging, and 

peribronchial thickening scores are significantly improved, while the bronchiectasis, parenchymal lesion, and 

hyperinflation scores are not affected. 

 

Figure 4: Axial sinus CT of a patient with CF. A) Chronic rhinosinusitis is seen in the axial bone window of these 

sinuses, merging septal thickening plus osteosclerosis and sinus obstruction. B) A significant improvement is 

observed, with the sinus totally empty of mucous after one year of triple therapy with elexacaftor-tezacaftor-

ivacaftor. 

 

Figure 5: A) Strong correlations are noted between the change in Brody-II total score, and those of the 

percentage predicted forced expiratory volume in one second (%) and forced expiratory volume in one second 

(L) (r = −0.89, p < 0.001 and r = −0.88, p < 0.001, respectively), demonstrating that improvements on chest 

computed tomography (CT) scans correlate with functional improvement. B) A very strong correlation exists 

between total lung capacity measured on the lung functional test and lung volume measured on CT (before and 

after one year of elexacaftor-tezacaftor-ivacaftor treatment) (r = 0.93, p < 0.001 and r = 0.87, p < 0.001, 

respectively). FEV1: forced expiratory volume in one second; ppFEV1: percent predicted forced expiratory 

volume in one second; TLC: total lung capacity. 













Table 1 

 Characteristics of patients and CT N = 12 

Gender 

Male 10 (83%) 

Female 2 (17%) 

Age (years) 36 ± 11 [21-60] 

Mutation status 

Homozygous ΔF508/ΔF508 5 (42%) 

Heterozygous ΔF508/others* 7 (58%) 

Delay between the first chest CT and introduction of triple therapy (months) 5 ± 7 [0-24] 

Delay between introduction of triple therapy and last chest CT (months) 13 ± 5 [12-20] 

Delay between the two chest CT (months) 19 ± 13 [13-41] 

Paranasal sinus CT available 

Before ETI 

After one year of ETI 

 

8 (67%) 

11 (92%) 

Note: This table represents the characteristics of patients, mutational status, and imaging available data. Data 

are expressed as median ± IQR [minimum-maximum] or number (percentage). CT: computed tomography; ETI: 

Elexacaftor-Tezacaftor-Ivacaftor; *others: Δi507, 574delA, Leu1335Pro, 1303K, M1V, del exon 22-23 



Table 2 Clinical, chest-CT and functional parameters before and after triple therapy 

  Before After p-value 

Weight (kg) 56 ± 15 [37-118] 63 ± 23 [39-114] 0.007 

Body mass index 20 ± 6.4 [15-39] 22 ± 5.9 [15-38] 0.007 

mBrody score    

Total score 90 ± 24 [46-118] 72 ± 18 [45-99] 0.002 

Bronchiectasis score 36 ± 10 [19-52] 34 ± 8 [19-44] 0.385 

Mucous plugging score 13 ± 6 [2-26] 6 ± 5 [0-16] <0.001 

Peribronchial thickening score 30 ± 11 [12-41] 16 ± 12 [12-35] 0.002 

Parenchyma score 4 ± 2 [0-7] 4 ± 2 [1-7] 0.701 

Hyperinflation score 8 ± 4 [2-14] 9 ± 3 [4-14] 0.508 

Lung pulmonary volume measure on CT 6.2 ± 1.3 [4.2-8.0] 6.3 ± 1.4 [3.9-8.6] 0.506 

Lung function parameters    

Forced VC (L) 2.2 ± 0.7 [1.2-3.3] 3.2 ± 0.9 [1.9-4.9] 0.001 

Percent predicted forced VC (%) 51 ± 16 [25-73] 72 ± 20 [33-104] 0.003 

FEV1 (L) 1.0 ± 0.3 [0.6-1.7] 1.7 ± 0.6 [0.9-2.6] <0.001 

Percent predicted FEV1 (%) 26 ± 8 [14-43] 45 ± 15 [19-76] <0.001 

TLC (L) 6.9 ± 1.6 [4.4-8.7] 7.2 ± 1.4 [5.1-8.5] 0.208 

FEF 25−75% (L) 0.4 ± 0.2 [0.2-0.7] 0.7 ± 0.4 [0.3-1.3] 0.016 

Percent predicted FEF 25−75% (%) 8 ± 2 [5-11] 14 ± 7 [7-28] 0.026 

Six-Minute Walk Test (meters) 468 ± 120 [308-636] 597 ± 123 [402-800] 0.024 

Pulmonary exacerbations per year 3.3 ± 2.9 [0-9] 0.1 ± 0.3 [0-1] 0.003 

 

Note: This table represents the clinical, imaging, and functional data before and after treatment with 

Elexacaftor-Tezacaftor-Ivacaftor. Data following normal distribution are expressed as mean ± SD [range] and 

non-normal distribution median IQR ± [range] CT: computed tomography; VC: vital capacity; FEF: forced 

expiratory flow; FEV1: forced expiratory volume in one second; TLC: total lung capacity. 




