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ABSTRACT

Cystic fibrosis is a life-shortening disease characterized by the mutation of the salt transporter cystic fibrosis transmembrane conductance
regulator (CFTR) protein. Elexacaftor/tezacaftor/ivacaftor treatment, which has been used since 2019, has had effects such as improving
the quality of life, improving respiratory functions, and reducing the rate of pulmonary exacerbations. The real-life side effects of the
drug are still emerging due to the new use of modulator therapies and their new spread around the world. There are no proven protocols
regarding these side effects yet. Strategies for managing adverse drug reactions to these drugs are important to ensure that as many

patients as possible benefit from them.
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INTRODUCTION

Cystic fibrosis (CF) is a multisystem disease caused
by a mutation in the gene that encodes the protein cystic
fibrosis transmembrane conductance regulator (CFTR).
Although various treatments have been administered
to reduce mortality and morbidity in patients with CF,
complete recovery is not achieved in these patients. The
use of modulator therapies—recently used to improve
CFTR protein synthesis and function—has improved
quality of life and respiratory function in patients with CF
and reduced the incidence of pulmonary exacerbations (1).
These therapies areaimed at enhancing CFTR synthesis and
functions. During the administration of these treatments,
some side effects, such as serum sickness-like reactions and
maculopapular rash, have been reported. Real-world data
indicate that the frequencies of treatment discontinuations
and adverse events may be higher than those observed in
clinical trials (2). Rash has been observed as an adverse
reaction to ivacaftor monotherapy, lumacaftor/ivacaftor,
and tezacaftor/ivacaftor in <5% of all patients in phase-3
clinical trials, and it has not been reported to be severe
or life-threatening (3). As modulator therapies have

only recently been introduced and have begun to spread
worldwide, real-world hypersensitivity reactions to the
drugs remain unclear. In this treatment model, which
affects the patient’s prognosis, there is no proven protocol
that can be used in specific cases of hypersensitivity
reactions. Strategies to manage the side effects of these
drugs are important to ensure the management of as many
cases as possible. This case study presents our treatment
approach for a patient who developed a diffuse pruritic
maculopapular rash associated with modulator therapy.

CASE PRESENTATION

A 15-year-old female patient suffered from recurrent
pneumonia, which was first diagnosed at the age of 6
months. The sweat test, which was performed due to the
presence of fecal fat in the patient, revealed a chloride level
of 108 meq/It. Her genetic analysis revealed a G85E/1677
delTA heterozygous mutation, and she was diagnosed with
CF. The patient’s and her parents’ consent was obtained for
the study and the use of images. In August 2021, elexacaftor,
tezecaftor, and ivacaftor (elx/tez/iva) therapy was initiated
for the patient with a history of frequent hospitalizations,
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for pancreatic insufficiency, inability to gain weight,
chroniclunginfection, and recurrent pneumothorax. In the
first week of the treatment, diffuse maculopapular rashes
were observed on her face, neck, arms, and trunk; these
rashes were pruritic with no mucosal involvement (Figure
1). Subsequently, the elx/tez/iva therapy was discontinued.
Thereafter, levocetirizine 1 mg/kg, famotidine 1 mg/kg, and
oral methylprednisolone 1 mg/kg were administered for 5
days, and the rashes regressed within 1 week. The patient
was considered to have type-4 hypersensitivity reaction as
the rash was noticed within 1 week of treatment initiation.
Her complete blood count and biochemical test results
revealed no abnormalities. Although the patient presented
with rashes, desensitization was scheduled with no further
delay of the modulator therapy because the patient’s
respiratory test results had improved and her cough- and
sputum-associated symptoms had already regressed after
1 week of treatment. Therefore, slow oral desensitization
using elx/tez/iva therapy was performed without skin
testing. As the modulator therapy desensitization protocol
was unknown, the patient was desensitized at the lowest
divisible doses (4,5). Elx/tez/iva therapy consists of a
2-tablet formulation in which elx 100 mg, tez 50 mg, and
iva 75 mg are administered as morning tablets and iva 150
mg is administered as the evening tablet. The target dose
was 2 elx/tez/iva tablets in the morning and 1 iva tablet of
150 mg in the evening.

The patient reached the full dose in 31 days with the
escalation of drug doses. As the rash had recurred on
day 9, the dose was not increased and the same dose was
continued for another 10 days (till day 19) (Table I). The

patient continued to use antihistamines during desensiti-
zation, and we believe that their use facilitated tolerance.
No abnormality was observed in the complete blood count
and biochemical test results. The patient has been using
the modulator therapy for 1 year with no complications,
and the patient’s rash did not recur even after the antihis-
tamine treatment was discontinued.

DISCUSSION

As modulator therapies have just lately been imple-
mented and begun to spread worldwide, real-world hy-
persensitivity reactions to medications have only recently
begun to be reported. Regarding these side effects, there
are no proven management methods. Therefore, methods
must be modified based on patient history, comorbidities,
hypersensitivity classification, and drug pharmacokinetics.
In the present case, as our patient benefited from the elx/
tez/iva therapy and as there was no alternative treatment,
she accepted that the rash might recur and approved the
desensitization protocol. To ensure that as many patients
as possible benefit from these medications, strategies for
managing adverse effects are crucial. Because cutaneous
adverse reactions to CFTR modulators are uncommon,
many facilities will need to pool their data in order to de-
velop strategies for managing these patients.

These drugs significantly improve patient management,
but they are hardly accessible worldwide; therefore, the
supply of these medicines is also difficult in Turkey. The
improvement observed in the present case, even during
the first week of treatment, forced the patient and us to act
quickly and practically. We implemented this approach

Figure 1.
Maculopapular rash.
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Table I: Desensitization protocol.

Day Morning dose Evening dose

] Elexacagt;;/g;azif;tﬁ;/:\;:ﬁefgr tablet 0.25 mg 0.25 mg

2 0.5mg 0.5mg

3 1 mg 1 mg

4 2mg 2mg

O 4 mg 4 mg

6 8 mg 8 mg

7 16 mg 16 mg

8 32 mg 32 mg

9 64 mg 64 mg

Because of recurrent rash, this dose

was continued for another 10 days.

20, 21, and 22 112.5 mg (half a tablet) ~ 112.5 mg (half a tablet)

23,24, and 25 225 mg (one tablet) 225 mg (one tablet)

26,27, and 28 Elexacaftor/tezacaftor/ivace?ftor tablet 2 tablets 'in the Evening 75 mg ivacaftor
225 mg (orange tablet) + ivacaftor morning tablet

29,30, and 31 Elexacaftor/tezacaftor/ivacaftor tablet 2 tablets in the Evening 150 mg ivacaftor

225 mg (orange tablet) + ivacaftor

morning tablet (target dose)

only using the resources at our disposal, and we believe
that this approach will be valuable for further studies.

CONCLUSION

CFTR modulators have revolutionized the treatment of
CF. Patients with CF are waiting for these drugs to become
available, hoping that they will bring long-term improve-
ment and reduce the incidence of pulmonary exacerba-
tions. Therefore, it is extremely important to develop strat-
egies to alleviate drug hypersensitivity reactions, including
delayed-type hypersensitivity reactions.
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