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To the Director,

The search for effective treatment for all people with cys-
tic fibrosis (PwCF) has been one of the main objectives of
research into the disease. With the advent of CFTR (cystic fibrosis
transmembrane conductance regulator) modulators, considerable
benefits have been achieved, especially with the use of elex-
acaftor/tezacaftor/ivacaftor (ETI), which has led to significant
improvement in lung function, body mass index (BMI) and qual-
ity of life (QoL) in individuals with at least one F508del variant.'~*
ETI has also been approved in the United States for another 177
variants considered responsive on in vitro studies.”

Nevertheless, a considerable portion of PwCF is still not eligible
for this modulator. Although in Europe and the United States more
than 80% of cystic fibrosis (CF) patients carry the F508del allele,®” in
Brazil, currently the country with the sixth largest absolute number
of patients in the world,® only 52.8% of patients have this variant.’

Among non-F508del variants, N1303K (p.Asn1303Lys) is the
third most frequent.® Similarly to F508del, N1303K leads to alter-
ations in processing and traffic of CFTR protein, as well as defects
in its conductance.'? To date, the use of CFTR modulators has not
been approved for individuals carrying N1303K. In vitro studies
with “Fisher Rat Thyroid Cells” (FRT) demonstrated a functional
improvement of 9.4% in wild-type CFTR protein after treatment
with ETI, which does not exceed the 10% threshold considered pos-
itive for responsiveness established by the FDA (U.S. Food and Drug
Administration).!! However, real-life studies have shown consid-
erable clinical benefit with ETI in these patients.!%.12.13

This study reports the clinical evolution of 4 adult PwCF with
N1303K and a second non-F508del allele, after treatment with
ETI for 12 weeks. The detailed characteristics of the patients are
described in Table 1. After 3 months using ETI, all of them reported
subjective reduction in cough frequency and sputum production.
In addition, there was significant improvement in QoL, assessed by
Cystic Fibrosis Questionnaire-Revised (CFQ-R). Objective param-
eters showed gain in lung function and increase in BMI. Clinical
response was more expressive in PWCF carrying N1303K/minimal
function (MF) genotype, with a gain of 10-17% in FEV1 and
0.65-2.19 kg/m? in BMI. Regarding pulmonary exacerbations, there
was areduction in antibiotic use in 3 of the 4 PwCF evaluated. There
was only a small variation in sweat chloride and no safety-related
events. Clinical evolution after ETI is presented in Table 2.

Our results highlight the benefit resulting from ETI in PWFC
carrying N1303K/non-F508del genotypes. The first three patients
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carried the N1303K and a nonsense variant, intrinsically considered
non-responsive to CFTR modulators.'? Thus, the clinical response in
these patients demonstrates the direct effect of ETI on N1303K. The
absolute improvement in FEV1 was +10% to 17%, which is compa-
rable to values found after ETI in PwCF with F508del/MF genotypes
[+13.9% (95% CI 12.8-15)].* There was significant gain in FEV1
(+10%) even in the patient requiring oxygen, whose initial FEV1 was
below 30%. Similar results were seen in patients with F508del and
advanced lung disease treated with ETI, in which 64% of oxygen-
using patients gained 6-11% in FEV1.'# Nutritional improvement
was also significant, with an increase of 0.65-2.19kg/m? in BMI,
comparable to studies with ETI in PwCF carrying F508del/MF geno-
type (median 1.13 kg/m?2).%

The fourth case differs from the others because it was a patient
withaN1303K/residual function genotype (3849+10kbct), who had
been on ivacaftor for 2 years prior to ETI. This possibly explains
the lower increase in FEV1 (+5%), as ivacaftor itself appears to be
responsible for part of the rescue of the native N1303K expressed in
very small quantities on the cell membrane of these patients.!>~17
There was a reduction in symptoms and improvement in QoL after
treatment. However, there was no change in BMI, probably because
the patient had pancreatic sufficiency and preserved nutritional
status before treatment.

In terms of pulmonary exacerbations, a decrease in oral and/or
intravenous antibiotic use was noted in three evaluated PwCF,
which is similar to what was described in patients with the
F508del variant during ETI use.* Regarding microbiology, recent
studies have reported that, although ETI improves mucus rheol-
ogy and microbiome sputum diversity, most PwWCF persist with
chronic airway infection.'®? In our case series, we observed that
Burkholderia cepacia and Achromobacter xylosoxidans persisted in
respiratory cultures after ETI whereas Pseudomonas aeruginosa was
not detected in two PwCF who previously had positive cultures.
However, this finding should be taken with caution, due to the
exclusive use of culture-based methods for bacterial identification
and the limited duration of evaluation.

Our findings are in line with previous studies that evaluated
the use of ETI in PwCF carrying N1303K variant. These patients
were considered consistent responders to ETI by Burgel et al., with
amedian FEV1% variation of +27.5 (IQR +20.7 to +41.2).'2 Recently,
Sadras et al. described a series of 8 cases with a mean gain of
18.4% in FEV1 and 0.79 + 0.33 kg/m? in BMI after treatment.!” In
this study, clinical evaluation was accompanied by in vitro analysis
using intestinal organoids derived from six patients, and a signif-
icant increase in CFIR function was demonstrated in five. Rescue
of the CFTR protein in vitro in patients with N1303K has also been
described using rectal organoids and in cultures of nasal epithelium
cells.’>16 Clinical and in vitro response to ETI were also demon-
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Table 1
Demographic and Clinical Characteristics Prior to ETI Initiation.
Clinical Case
1 2 3 4
Age (years) 35 34 23 43
Sex Female Male Female Female
Genotype N1303K N1303K N1303K N1303K
G542X G542X R553X 3849+10kbct

Clinical history

Meconium ileus,

Meconium ileus,

Bronchiectasis, prior

Bronchiectasis, recurrent

bronchiectasis, chronic
rhinosinusitis, liver disease.

bronchiectasis, recurrent
hemoptysis, chronic

hemoptysis, chronic
rhinosinusitis.

pneumothorax, chronic
rhinosinusitis, osteoporosis.

rhinosinusitis, DIOS.

Exocrine pancreatic status Insufficient Insufficient
FEV1 (% predicted) 60.0 55.0

Sweat chloride (mmol/L) 105 105
Microbiology B. cepacia B. cepacia
BMI (kg/m?) 184 21.1
Long-term oxygen therapy No No

CFTRm at ETI initiation None None

Under evaluation for lung

transplant.

Insufficient Sufficient

22.0 22.0

130 35

B. cepacia A. xylosoxidans

P. aeruginosa P. aeruginosa

16.9 24.0

Nocturnal No

None Ivacaftor for 2 years

BMI: body mass index; CFTRm: cystic fibrosis transmembrane conductance regulator modulator; ETI: elexacaftor/tezacaftor/ivacaftor; FEV1: forced expiratory volume in

first second.

Table 2
Clinical Evolution After ETI Initiation.
ETI Use Clinical Case
1 2 3 4
Genotype N1303K N1303K N1303K N1303K
G542X G542X R553X 3849+10kbct
FEV1 (% predicted) Before 60.0 55.0 22.0 22.0
Under 73.0 73.0 32.0 27.0
Sweat chloride (mmol/L) Before 105 105 130 35
Under 107 91 113 19
Microbiology Before B. cepacia B. cepacia B. cepacia A. xylosoxidans
P. aeruginosa P. aeruginosa
Under B. cepacia B. cepacia B. cepacia A. xylosoxidans
BMI (kg/m?) Before 184 21.1 16.9 24.0
Under 19.1 233 19.1 239
CFQ-R (respiratory domain) Before 72.2 72.2 22.2 0
Under 83.3 77.7 66.6 83.33
CFQ-R (physical domain) Before 79.2 4.2 83 20.8
Under 91.6 458 58.3 75.0
CFQ-R (health perception Before 44.4 333 11.1 333
domain) Under 88.9 444 66.7 100
Cough Before ++ +++ +H++ +++
Under - ++ + +
Sputum Before + ++ +H++ +++
Under - + + +
Oral antibiotic days* Before 10 24 0 36
Under 20 20 14 0
Intravenous antibiotic days” Before 0 21 14 0
Under 0 0 0 0
Room-air pulse oximetry Before 98% 97% 92% 93%
Under 98% 98% 95% 95%

BMI: body mass index; CFQ-R: Cystic Fibrosis Questionnaire-Revised; ETI: elexacaftor/tezacaftor/ivacaftor; FEV1: forced expiratory volume in first second.

" 3-Month evaluation before and under ETI use.

strated in an 11-year-old patient with N1303K/E193X genotype.
After 10 months of treatment, the patient had an absolute increase
of 21% in FEV1, 1.1 kg/m? in BMI and significant improvement in
respiratory symptoms.2%

The PwCF in our study also showed sustained improvement in
QoL after 12 weeks. In respiratory domain, there was a gain of
5.55-83.34 points in CFQ-R, with two cases achieving values higher
than those found in patients with one F508del variant after 4 weeks
(median of +17.4 points), and equal or higher than described in
the first 22 patients using ETI in Brazil (mean of +46.7 points).*2!
Also, there was considerable gain in physical and health perception
domains. The greatest benefits in QoL were seen in patients with
more severe disease who, on the other hand, showed smaller vari-

ations in lung function. This reinforces the importance of assessing
multiple outcomes when analyzing clinical response to treatment.

Regarding sweat chloride values, we observed a drop of
less than 20 mmol/L in all PwCF evaluated, despite the clinical
response. Furthermore, in one of the patients, who showed a
13% improvement in FEV1 after treatment, the sweat chloride
increased by 2 mmol/L. The small variation in sweat chloride in
patients with N1303K using ETI has already been described.!”-20
The possible reasons for this dissociation between clinical and
physiological response are not yet fully understood. They may
be related to differences in processing, regulation, and respon-
siveness of mutant CFTR in different cell types, or in availability
and activity of ETI in different tissues.'>'720 This could also
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explain the lack of response observed in studies of N1303K with
FRT.!!

Finally, our positive results, along with previous published data,

demonstrate the possibility of effective use of ETI for variants not
yet eligible for treatment with modulators, such as N1303K. Thus,
the proof of ETI effectiveness cannot be restricted to large clin-
ical trials, as it would be impossible to conduct such studies in
the context of rarer mutations. There is growing real-life evidence
demonstrating significant clinical improvement in the presence of
non-F508del variants, in addition to in vitro analyzes using different
cell lines. Individualised assessment of response through compas-
sionate use programmes has even been suggested as a way to
reduce the number of PwCF who are not yet eligible for modulator
treatment,'? given the well-established safety profile of ETI.22

In conclusion, our study demonstrates that patients with a

N1303K/non-F508del genotype can significantly benefit from ETI
treatment in several aspects, including lung function, weight, and
QoL after 12 weeks of treatment. Further studies should be carried
out in this population.

Ethical Approval

The study was previously approved by the local Research Ethics

Committee and written informed consent obtained from all partic-
ipants.

Funding

This research did not receive any specific grant from funding

agencies in the public, commercial, or not-for-profit sectors.

Conflict of Interests

All authors received lecture and travel fees from Vertex Phar-

maceuticals.

References

1.

Griese M, Costa S, Linnemann RW, Mall MA, McKone EF, Polineni D, et al. Safety
and efficacy of elexacaftor/tezacaftor/ivacaftor for 24 weeks or longer in people
with cystic fibrosis and one or more F508del alleles: interim results of an open-
label phase 3 clinical trial. Am ] Respir Crit Care Med. 2021;203:381-5.

. Heijerman HGM, McKone EF, Downey DG, Van Braeckel E, Rowe SM, Tullis E,

et al. Efficacy and safety of the elexacaftor plus tezacaftor plus ivacaftor com-
bination regimen in people with cystic fibrosis homozygous for the F508del
mutation: a double-blind, randomised, phase 3 trial. Lancet. 2019;394(10212):
1940-8.

. Sutharsan S, McKone EF, Downey DG, Duckers ], MacGregor G, Tullis E, et al.

Efficacy and safety of elexacaftor plus tezacaftor plus ivacaftor versus tezacaftor
plus ivacaftor in people with cystic fibrosis homozygous for F508del-CFTR: a 24-
week, multicentre, randomised, double-blind, active-controlled, phase 3b trial.
Lancet Respir Med. 2022;10:267-77.

. Middleton PG, Mall MA, Dfevinek P, Lands LC, McKone EF, Polineni D, et al.

Elexacaftor-tezacaftor-ivacaftor for cystic fibrosis with a single Phe508del
allele. N Engl ] Med. 2019;381:1809-19.

. Trikafta Prescribing Information [Internet]; 2021. Available from: https://www.

accessdata.fda.gov/drugsatfda_docs/label/2021/212273s0041bl.pdf

. Cystic Fibrosis Foundation Patient Registry; 2021.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

. Brazilian Cystic Fibrosis

Archivos de Bronconeumologia 60 (2024) 526-528

. ECFSPR 2021 Annual Data Report [Internet]; 2021. Available from: https://www.

ecfs.eu/sites/default/files/Annual%20Report-2021_09Jun2023.pdf

. Lopes-Pacheco M. CFTR modulators: the changing face of cystic fibrosis in the

era of precision medicine. Front Pharmacol. 2020;10:1662.

Registry [Internet]; 2021. Available from:
http://portalgbefc.org.br/ckfinder/userfiles/files/REBRAFC_2020.pdf

DeStefano S, Gees M, Hwang TC. Physiological and pharmacological characteri-
zation of the N1303K mutant CFTR. ] Cyst Fibros. 2018;17:573-81.

Bihler H, Sivachenko A, Millen L, Bhatt P, Patel AT, Chin J. In vitro modulator
responsiveness of 655 CFTR variants found in people with cystic fibrosis. J Cyst
Fibros. 2024;21:51569-1993(24)00021-3.

Burgel PR, Sermet-Gaudelus [, Durieu I, Kanaan R, Macey J, Grenet D, et al. The
French Compassionate Program of elexacaftor-tezacaftor-ivacaftor in people
with cystic fibrosis with advanced lung disease and no F508del CFTR variant.
Eur Respir J. 2023;16:2202437.

Graeber SY, Balazs A, Ziegahn N, Rubil T, Vitzthum C, Piehler L, et al. Personalized
CFTR modulator therapy for G85E and N1303K homozygous patients with cystic
fibrosis. [JMS. 2023;24:12365.

Burgel PR, Durieu I, Chiron R, Ramel S, Danner-Boucher I, Prevotat A, et al. Rapid
improvement after starting elexacaftor-tezacaftor-ivacaftor in patients with
cystic fibrosis and advanced pulmonary disease. Am ] Respir Crit Care Med.
2021;204:64-73.

Ensinck MM, De Keersmaecker L, Ramalho AS, Cuyx S, Van Biervliet S, Dupont L,
etal. Novel CFTR modulator combinations maximise rescue of G85E and N1303K
in rectal organoids. ER] Open Res. 2022;8, 00716-2021.

Laselva O, Bartlett C, Gunawardena TNA, Ouyang H, Eckford PDW,
Moraes TJ, et al. Rescue of multiple class I CFTR mutations by elexa-
caftor + tezacaftor +ivacaftor mediated in part by the dual activities of
elexacaftor as both corrector and potentiator. Eur Respir J. 2021;57:2002774.
Sadras I, Kerem E, Livnat G, Sarouk I, Breuer O, Reiter ], et al. Clinical and func-
tional efficacy of elexacaftor/tezacaftor/ivacaftor in people with cystic fibrosis
carrying the N1303K mutation. ] Cyst Fibros. 2023;22:1062-9.

Armbruster CR, Hilliam YK, Zemke AC, Atteih S, Marshall CW, Moore ], et al. Per-
sistence and evolution of Pseudomonas aeruginosa following initiation of highly
effective modulator therapy in cystic fibrosis. mBio. 2024;2:e0051924.
Schaupp L, Addante A, Véller M, Fentker K, Kuppe A, Bardua M, et al. Longitudi-
nal effects of elexacaftor/tezacaftor/ivacaftor on sputum viscoelastic properties,
airway infection and inflammation in patients with cystic fibrosis. Eur Respir J.
2023;62:2202153.

Huang Y, Paul G, Lee ], Yarlagadda S, McCoy K, Naren AP. Elexa-
caftor/tezacaftor/ivacaftor improved clinical outcomes in a patient with
N1303K-CFTR based on in vitro experimental evidence. Am ] Respir Crit Care
Med. 2021;204:1231-5.

Salomao LZ, Athanazio RA, Rached SZ, Lopes-Pacheco M, Camargo M. A real-life
study of elexacaftor-tezacaftor-ivacaftor therapy in people with cystic fibrosis
in Brazil. Pulmonology. 2023;29:543-5.

Bower JK, Volkova N, Ahluwalia N, Sahota G, Xuan F, Chin A, et al. Real-world
safety and effectiveness of elexacaftor/tezacaftor/ivacaftor in people with cys-
tic fibrosis: Interim results of a long-term registry-based study. ] Cyst Fibros.
2023;22:730-7.

Mariane Gongalves Martynychen Canan®*,
Caroline Souza Sokoloski?, Carolina Rossetti Severo?,
Samia Zahi Rached?, Rodrigo Abensur Athanazio®

2 Pulmonary Division, Hospital de Clinicas, Universidade Federal do
Parand, Brazil

b pylmonary Division, Heart Institute (InCor) Hospital das Clinicas,
Faculdade de Medicina da Universidade de Séo Paulo, Brazil

*Corresponding author.
E-mail address: mariane.canan@hc.ufpr.br
(M. Gongalves Martynychen Canan).

528


http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0115
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0120
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0125
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0130
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/212273s004lbl.pdf
https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/212273s004lbl.pdf
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0140
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0140
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0140
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0140
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0140
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0140
https://www.ecfs.eu/sites/default/files/Annual Report_2021_09Jun2023.pdf
https://www.ecfs.eu/sites/default/files/Annual Report_2021_09Jun2023.pdf
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0150
http://portalgbefc.org.br/ckfinder/userfiles/files/REBRAFC_2020.pdf
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0160
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0165
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0170
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0175
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0180
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0185
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0190
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0195
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0200
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0205
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0210
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0215
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
http://refhub.elsevier.com/S0300-2896(24)00115-7/sbref0220
mailto:mariane.canan@hc.ufpr.br

	Elexacaftor/Tezacaftor/Ivacaftor Effectiveness in N1303K Variant in Adult People With Cystic Fibrosis
	Ethical Approval
	Funding
	Conflict of Interests

	References

