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«Cystic fibrosis (CF) is a progressive,
inherited disease caused by mutations in
the CF transmembrane conductance
regulator (CFTR) gene which results in
disruption of the normal production or
functioning of the CFTR protein found in
the various cells of the body. This in turn
causes mucus to build up and damage
body organs, particularly the lungs and
pancreas (1).

<New pharmaceutical therapies called
CFTR modulators have been developed
that target distinct parts of the CFTR
protein to help it function properly. Four
CFTR modulators are currently on the
market: Ivacaftor(VX-770) (IVA),
Lumacaftor(VX-809)/Ilvacaftor (LUM/IVA),
Elexacaftor(VX-445)/Tezacaftor(VX-661)/
Ivacaftor (ELX/TEZ/IVA), and Tezacaftor/
Ivacaftor (TEZ/IVA). The modulator drugs
are classified as either potentiators or
correctors, depending on their effects on
the CFTR protein. Potentiators (Ivacaftor)
increase the channel opening activity of
the mutant protein and correctors
(Lumacaftor, Tezacaftor, Elexacaftor)
improve CFTR maturation and delivery of
the mutant protein to the surface of the
cell (2).

OBJECTIVES

The purpose of this study was to
systematically evaluate clinical studies
on the four CFTR-modulators approved
for the management of cystic fibrosis, to
determine the clinical and economic
benefits of their use.

METHODS

<Al available information on IVA,
LUM/IVA, ELX/TEZ/IVA and TEZ/IVA,
was collected from EMA reports, as well
as published phase lll, placebo-controlled
trials on patients with cystic fibrosis.

A systematic review and meta-analysis
including GRADE qualification was
performed to evaluate the clinical benefit
of the treatments.

«The primary outcomes evaluated were
the number of pulmonary exacerbations
(Pex) and the absolute change from
baseline at Week 24 in the % predicted
forced expiratory volume in one second
(ppFEV1) as a measure of lung function
changes.

+The secondary outcomes evaluated
were an absolute change in the: Cystic
Fibrosis Questionnaire-Revised (CFQ-R)
a disease-specific health-related quality
of life (HRQOL) measure, Body mass
index (BMI) from baseline at Week 24 as
a measure of the difference in growth and
sweat chloride concentration as a
measure of lung function changes.

«The expenditure associated with cystic
fibrosis  modulator  therapies  was
estimated.

INTRODUCTION RESULTS

+Study patients showed a positive
response to treatment for all outcomes.
(Pex: Rate Ratio 0.66, ppFEV1: Mean
difference 3.07 - 6.38, CFQ-R: Mean
difference  2.62 - 8.11, BMI: Mean
difference 0.16).

“The risk of bias (Fig. 1) for each
included study ranged from low to high
depending on the criterion and the quality
of the data (GRADE) was judged to be
moderate or low. For these reasons, the
results of the meta-analysis cannot be
stated with absolute certainty (Fig. 2).

“The target population in Greece, based
on data from the largest children's
hospital in the country, is 754 patients
with cystic fibrosis. Of these, 248 (33%)
are homozygous for the F508del
mutation, 339 (45%) are heterozygous for
the F508del mutation, and 180 (24%)
have another mutation in the cystic
fibrosis’ gene.

“The estimated cost of therapy for these
patients was lowest for IVA followed by
the LUM/IVA combination. (Fig. 3)
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Fig. 1. The risk of bias for each included study.
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*Outcomes’ results based on the random-effects model.
** The sum of the participants of the two groups (drug
group and control group) analyzed for each outcome.

Fig. 2. GRADE.

«+Each patient requires 13 packages of
medication per year, regardless of
formulation. For the TEZ/IVA and
ELX/TEZ/IVA combinations, an additional
13 packages of the IVA formulation are
also required.

Formulation (€)/ package (€) per year

IVA 5.630,72 73.199,36
LUM/IVA 8.546,52 111.104,76
TEZ/IVA 9.563,83 124.329,79

ELX/TEZ/IVA 8.803,56 114.446,28

ELX/TEZ/VA

€190.645,64

S—

€200.529,15

LMV

€114.104,76

VA €82.199,36

€76.199,36

H Max © Min

Fig. 3. Min and max insurance company charge for
each formulation according to the below equation.
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*Greece’s and Demmark’s (Tez/lva) Ministry of Health Price
List

** z= Number of hospitalizations per year (2-6 on average)
***Government gazette 940, No. Y4a/oik.13740/27-03-2021

«The clinical efficacy of the CFTR-
modulators seems to be greater than that
of the placebo for all outcomes. However
more studies are needed to draw safe
conclusions.

«The expenditure associated for
treatment with CFTR-modulators was
high, but lowest for lvacaftor (VX-770).

There is a gap in the registration of
patients with cystic fibrosis in Greece,
which needs to be eliminated, in order to
have more data on patients with cystic
fibrosis.
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