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To the editor
The management of cystic fibrosis (CF) necessitates 

adherence to a multifaceted treatment regimen that 
includes several chronic medications and a demanding 
daily routine, oftentimes leading to undesirable lifestyle 
adjustments. This comprehensive approach, while neces-
sary for slowing disease progression, places a significant 
burden on people with CF (pwCF) [1].

The success of elexacaftor/tezacaftor/ivacaftor (ETI) in 
improving respiratory symptoms in pwCF has encour-
aged the community to seek a simplification of bur-
densome inhaled therapies. This process has also been 
reported to occur without medical oversight, with some 
individuals even reducing or stopping their prescribed 
medications at their own discretion [1]. Therefore, con-
tinuous adherence monitoring is still crucial for over-
all management of pwCF, but existing tools generate 
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Abstract
This retrospective population-based study investigated the impact of elexacaftor/tezacaftor/ivacaftor (ETI) therapy 
on inhaled medication adherence in people with cystic fibrosis (pwCF). Prescription refill rate (PRR) for several 
inhaled medications were compared before and after ETI introduction in three major Italian CF centers. We found 
a significant decrease in PRR for most inhaled antibiotics and dornase-alpha after ETI implementation.This suggests 
that patients may be reducing their adherence to inhaled medications, potentially due to improved respiratory 
symptoms and quality of life. The study highlights the challenges of maintaining adherence to chronic inhaled 
medications in pwCF, even after the introduction of breakthrough therapies like ETI. Monitoring adherence remains 
crucial for optimizing patient outcomes, and the PRR emerges as a valuable tool for tracking adherence in real-
world settings.

Impact of elexacaftor/tezacaftor/ivacaftor 
(ETI) on the prescription refill rate (PRR) 
for inhaled medications in people with CF: an 
Italian multicenter analysis
Andrea Gramegna1,2*, Giuseppe Cimino3, Marco Cipolli4, Giovanna Gandini5, Maria Adelaide Calderazzo6, 
Angelica Profiti7, Federica Piedepalumbo1,2 and Francesco Blasi1,2

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12931-024-03089-2&domain=pdf&date_stamp=2025-1-14


Page 2 of 3Gramegna et al. Respiratory Research           (2025) 26:19 

limitations in determining the magnitude of ETI impact 
on medication compliance.

We conducted a population-based study to retrospec-
tively compare the use of inhaled medications before and 
after ETI initiation, collecting data from CF pharmacies 
in Italy.

This study included retrospective data from pharma-
cies serving three major CF centers in Verona, Rome 
and Lamezia Terme, Italy. Chronic treatments evalu-
ated were dornase-alpha and several inhaled antibiotics, 
including colistin, tobramycin, aztreonam, and levoflox-
acin. Adherence to inhaled medications was indirectly 
assessed through the calculation of the prescription refill 
rate (PRR) for each drug. PRR was calculated by compar-
ing the number of prescriptions and the number of drugs 
actually dispensed yearly. We computed the PRR for each 
drug in 2019, when ETI was not commercially available 
in Italy, and in 2021 through 2022, which was after its 
implementation in clinical practice. Statistical analysis 
was performed using the SPSS (version-20 IBM-SPSS sta-
tistical software, USA).

We included a total of four pharmacies serving three 
major Italian CF centers, encompassing approximately 
1,500 pwCF. Our analyses showed that the PRR for 
dornase-alpha significantly decreased (74% vs. 61%, 
p < 0.001) in the post-ETI period. As for inhaled anti-
biotics, the PRR significantly decreased for tobramy-
cin (92% vs. 80%, p < 0.001), aztreonam (71% vs. 48%, 
p < 0.001), and colistin (78% vs. 71%, p < 0.001), while PRR 
for levofloxacin did not change (Fig. 1). The overall PRR 
for inhaled antibiotics dropped from 77.6 to 66.8% after 
introducing ETI, with a mean difference of 10.8 units 
(95% CI: -0.1097 to 21.7097, p = 0.05).

Our study showed that the introduction of ETI 
has been followed by a significant decline in inhaled 

medication refills for chronic inhaled treatments. These 
results mimic findings from earlier studies that used 
different methods to track medication use, such as the 
medication possession ratio [2, 3]. In our study, the appli-
cation to the PRR is especially beneficial due to its reli-
ance on existing administrative data, which minimized 
data collection and enhanced applicability to healthcare 
systems.

We showed a decrease in PRR that preceded the intro-
duction of ETI, suggesting that adherence to therapy was 
already an issue before this new treatment. The decrease 
in adherence to dornase-alpha could be explained by 
recent trials on the discontinuation of chronic mucolyt-
ics in pwCF with stable lung function after establishment 
on ETI therapy [4]. Unfortunately, the fact that hyper-
tonic saline is less commonly used and, in many cases, 
is prepared as a compounded product by pharmacies 
or patients themselves has limited the ability to assess 
PRR for this chronic mucoactive. On the contrary, the 
reduction for inhaled antibiotics is more concerning, 
as it is not supported by any recommendation or clini-
cal evidence [5]. While this study does not investigate 
the causes of reduced adherence, we can speculate that 
improved respiratory outcomes, particularly in terms of 
symptoms and quality of life, might be a primary factor. 
Moreover, therapies requiring significant time commit-
ment and multiple doses, such as aztreonam, appear to 
be most impacted, suggesting pwCF may be simplify-
ing their own regimens in an attempt to decrease overall 
treatment burden.

The PRR for levofloxacin did not change after the 
introduction of ETI, aligning with a similar finding a 
recent multicenter Greek study conducted by Manika 
and colleagues [3]. While further analysis is warranted, 
it is plausible that the potential use of levofloxacin as a 

Fig. 1  PRR for chronic inhaled medications before and after ETI initiation
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second-line agent may identify a subset of pwCF with 
increased frailty and a greater understanding of the role 
of inhaled therapy. Individual-level data could provide 
deeper insights into this observation.

It is important to note that our results are limited by 
the retrospective design and the lack of individual patient 
data, which precluded a patient-level assessment of 
adherence. Unlike the medication possession ratio, tra-
ditionally employed in adherence studies for its ability to 
provide patient-specific insights, the PRR operates at a 
population or cohort level.

Our study relies solely on medication dispensing data, 
which may not accurately reflect actual medication 
usage. Early refills or stockpiling could potentially skew 
the results. Moreover, the data did not consider factors 
like changes in medication regimens, hospitalisations, or 
the quality of adherence (e.g. correct timing and dosage). 
However, by including data from three leading CF cen-
ters across Italy, our findings are likely more applicable to 
a wider population of CF patients.

In conclusion, our findings indicate that ETI has signif-
icantly contributed to a decline in adherence to chronic 
inhaled medications among individuals with cystic fibro-
sis. Supporting this patient population in maintaining 
treatment adherence has become increasingly challeng-
ing, emphasising the ongoing importance of adherence 
monitoring. Given these challenges, PRR emerges as 
a valuable and accessible tool for most centers. While 
generating robust evidence in this field requires further 
investigation, PRR can serve as a practical method for 
tracking adherence in real-world settings.
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