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Abstract

Background: MRT5005, a codon-optimized CFTR mRNA, delivered by aerosol in lipid
nanoparticles, was designed as a genotype-agnostic treatment for CF lung disease.

Methods: This was a randomized, double-blind, placebo-controlled Phase 1/2 study performed
in the US. Adults with 2 severe class | and/or 1l CFTR mutations and baseline ppFEV1 values
between 50 and 90% were randomized 3:1 (MRT5005: placebo). Six dose levels of MRT5005 (4,
8, 12, 16, 20, and 24 mg) or placebo (0.9% Sodium Chloride) were administered by nebulization.
The single ascending dose cohort was treated over a range from 8-24 mg; the multiple ascending
dose cohort received five weekly doses (range 8—-20 mg); and the daily dosing cohort received five
daily doses (4 mg).

Results: A total of 42 subjects were assigned to MRT5005 (31) or placebo (11). A total of

14 febrile reactions were observed in 10 MRT5005-treated participants, which were mild (3)

or moderate (11) in severity; two subjects discontinued related to these events. Additionally,
two MRT5005-treated patients experienced hypersensitivity reactions, which were managed
conservatively. The most common treatment emergent adverse events were cough and headache.
No consistent effects on FEV1 were noted.

Conclusions: MRT5005 was generally safe and well tolerated through 28 days of follow-up
after the last dose, though febrile and hypersensitivity reactions were noted. The majority of
these reactions resolved within 1-2 days with supportive care allowing continued treatment with
MRT5005 and careful monitoring. In this small first-in-human study, FEV1 remained stable after
treatment, but no beneficial effects on FEV1 were observed.
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Introduction

Treatment of cystic fibrosis (CF) has markedly improved, especially with the introduction

of cystic fibrosis transmembrane conductance regulator (CFTR) modulators (1, 2). However,
even the most broadly active CFTR modulator combinations are incapable of treating a
segment of the population, estimated to encompass around 7% of non-Hispanic white
individuals with CF (3, 4) and a greater percentage of those who are of non-white racial or
ethnic backgrounds (2). For such patients and those that do not tolerate modulators, genetic
therapies such as gene editing, delivery of the full CFTR gene, or messenger RNA (MRNA)
therapies are of particular interest.

The goal of MRNA therapy is to deliver CFTR mRNA to CFTR expressing epithelial

cells. Due to the unstable nature of mMRNA, therapeutics are usually formulated within a
protective lipid nanoparticle (LNP) (5). Because protein expression is transient (6, 7), CF
mRNA must be dosed repeatedly, enabling dose interruptions or adjustments. The power

of mRNA therapies has recently been demonstrated with the development of two widely
used mRNA-based COVID-19 vaccines (8, 9). Other applications, such as the production of
antibodies or metabolic enzymes, are also under investigation (10-16).

MRT5005 is a biosynthetic, codon-optimized mRNA (CO-hCFTR) encoding for the CFTR,
which is delivered by nebulization as an LNP-formulated aerosol. /n vitroand in vivo
experiments in non-CF rodents and non-human primates indicated expression of CFTR, as
measured by western blot and immunohistochemical detection of CFTR in the proximal and
distal airways after treatment with inhaled MRT5005 (17). Human embryonic kidney cells
transfected with MRT5005 showed robust CFTR protein expression. In Fischer rat thyroid
gland cells grown under polarizing conditions, Ussing chamber experiments indicated
functional restoration of CFTR activity with MRT5005 treatment and to levels that would
suggest the potential for bioactivity in humans; however, these responses could not be
consistently repeated in primary human bronchial epithelial cells derived from CF donors,

a finding thought to be related to the challenge of achieving substantial CFTR activity in
terminally differentiated airway cells with non-viral transfection at the time of this study’s
conduct. RESTORE-CF (NCT03375047) was the first-in-human, first-in-patient clinical trial
of inhaled MRT5005 in adults with CF; it was also the first clinical trial of any inhaled
mMRNA replacement therapy for people with CF.

This three-part study consisted of Part A (single ascending doses; testing 4 dose levels),

Part B (multiple ascending doses; consisting of 5 weekly doses, testing 4 dose levels)

and Part D (daily repeat dosing; consisting of 5 daily doses, testing only the 4 mg

dose). Part C (intended to evaluate the presence of exogenous CFTR mRNA and CFTR
protein expression in airway epithelial cells harvested by bronchoscopy following multiple-
dose treatment) was not conducted. Here we report interim data representing the safety,
tolerability, pharmacokinetic, immunological and spirometry data of all study participants in
the RESTORE-CF trial up to 1 month after the last dose. Some of this data has been reported
in abstracts (17-19).
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2. Methods
2.1. Study design:

RESTORE-CF (NCT03375047) was a randomized, double-blind, placebo-controlled,
combined single and multiple ascending dose (SAD and MAD) trial, conducted in 3 parts.
The primary goal was to evaluate the safety and tolerability of MRT5005. MRT5005 was
administered to subjects at 6 dose levels: 4, 8, 12, 16, 20, and 24 mg of CO-hCFTR mRNA
(nominal dose levels) corresponding to approximate nebulization times of 22, 44, 66, 89,
110, and 133 minutes, respectively. In Part A, single doses of 8, 16, 20, and 24 mg were
administered. Part B consisted of 5 weekly doses of 8, 12, 16, and 20 mg; and Part D
consisted of 5 daily doses of 4 mg (DD). The originally planned Part C was not executed
because a risk-benefit assessment did not consider bronchoscopy justified in this early stage
of development.

The trial design called for one-year follow-up; however, this interim report is focused on
the follow-up period during the first month after each participant’s last dose. This cut-off
was chosen to match the short half-life of mMRNA therapeutics and to avoid confounding of
safety and tolerability assessments of MRT5005 by stochastic events more likely related to
the natural history of CF.

The study was conducted at 16 US centers. All dosing was performed under observation
in research clinics. Ethics approval was obtained from Western Institutional Review Board
or local IRBs as required. As MRT5005 is an mRNA therapy, study materials were also
reviewed by each center’s Institutional Biosafety Committee, per National Institutes of
Health guidelines.

2.2. Dose escalation:

A protocol safety review committee (PSRC) reviewed safety data to make dose escalation
decisions. In addition, there was a sponsor-independent data monitoring committee (DMC)
to safeguard the interests of study participants in conjunction with the PSRC.

2.3. Trial population:

2.4,

Adult males and females with clinically stable CF, two severe class | and/or Il CFTR
mutations and baseline percent predicted forced expiratory volume in one second (ppFEV1)
between 50 and 90% were enrolled. Concomitant ivacaftor monotherapy was prohibited
from all study parts, while concomitant triple combination therapy (elexacaftor-tezacaftor-
ivacaftor, ETI) was prohibited from Parts A and B, but not Part D. Concomitant lumacaftor-
ivacaftor or tezacaftor-ivacaftor was acceptable for all study parts for those with two
F508del CFTR mutations.

Investigational treatment:

MRT5005 is a LNP suspension consisting of CO-hCFTR mRNA, the active

drug, formulated with 3 lipids (imidazole cholesterol ester (ICE), dioleoyl
phosphatidylethanolamine (DOPE), and 1,2-Dimyristoyl-sn-glycero-3-methoxypolyethylene
glycol (DMG-PEG2000) that comprise the LNP (20). The nominal dose of MRT5005 is
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based on the mass of CO-hCFTR mRNA. Sterile normal saline solution (Sodium Chloride
Inhalation Solution, USP 0.9%) was used as the placebo comparator. The volume of placebo
and number of nebulizers used to deliver placebo matched that of the MRT5005 dosing
group to maintain blinding.

2.5. Randomization and masking:

In all 3 study parts, participants were randomized to receive either MRT5005 or placebo in a
3:1 ratio. The Investigators and all study staff involved in the evaluation of subject eligibility,
administration of study medication, and assessment of study outcomes were blinded to
treatment assignment.

2.6. Outcome measures:

Definition of adverse events (AE), severe AEs (SAE), and febrile reactions are described in
the Supplementary Methods. Other safety assessments included vital signs, pulse oximetry,
clinical laboratory evaluations, serum inflammatory markers (Part B, 20 mg and Part D
only), electrocardiogram, 2-view chest radiograph, and spirometry (see Supplementary
Methods for details on the timing of spirometry in each study part). Whole blood samples
were quantitatively analyzed for CO-hCFTR mRNA and ICE. Serum samples were assessed
by enzyme-linked immunosorbent assay (ELISA) for antibodies to CFTR protein and/or
PEG. CFTR-specific T cell responses were assessed using peripheral blood mononuclear
cells. See Supplementary Methods for additional details.

Serum samples were analyzed for inflammatory markers on an exploratory basis (Part B,
20 mg and Part D only), including interferon (IFN)-y, interleukin (IL)-1B, IL-2, IL-4, IL-6,
IL-8, IL-10, IL-12p70, IL-13, and tumor necrosis factor (TNF)-a, using ELISA (MSD
V-PLEX Proinflammatory Panel 1).

2.7. Statistical Analysis:

All analyses were descriptive. This report comprises data up to 1 month after the last dose
in each study participant, but subjects were followed, per protocol, for one year after the last
dose for ongoing additional safety evaluations.

3. Results:

3.1. Demographics and disposition

Between 15 May 2018 and 22 February 2021, 53 people with CF were consented (see
Figure 1, CONSORT diagram) and 42 were randomized to receive treatment (MRT5005: n
=31; placebo: n = 11, Table 1). Intervention was discontinued in 4 individuals (MRT5005: 2
patients due to AE and 1 patient due to the COVID-19 pandemic; placebo: 1 patient due to
the pandemic). All 42 participants were included in the analysis dataset.

Two study participants were replaced. Both replacements were in Part B: 1 who withdrew
after a febrile reaction (16 mg cohort) and 1 who was discontinued due to pandemic-related
site closure (12 mg cohort).

J Cyst Fibros. Author manuscript; available in PMC 2024 July 01.
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The trial population was equally balanced between MRT5005 and placebo in terms of age
(average age: 27.8 7.4 for MRT5005; 29.3 + 13.3 for placebo) and sex (54.8 % females for
MRT5005; 54.5 % for placebo). As per the inclusion criteria, participants had severe Class

I and/or 11 mutations (Supplementary Table 1), with the most prevalent genotype being
F508del/F508del (23/42 participants). One participant had an uncharacterized mutation
(Q452P), which was considered, based on evidence of a severe CF phenotype, to be
compatible with the inclusion criteria. The majority of participants were using CFTR
modulator therapy.

Triple combination modulator therapy with ETI was approved during the course of the trial;
for that reason, only the participants in Part D (Daily Dose cohort) were allowed to take this
therapy.

3.2. Safety and tolerability:

3.2.1. Overall safety: The majority of AE reported (up until 1 month after the last
dose) were mild to moderate (Table 2). There were 249 treatment-emergent adverse events
(TEAE) reported in 29 (93.5%) MRT5005-treated participants versus 48 TEAE in 10
(90.9%) placebo participants. The MRT5005 group reported more moderate events (66
events in 16 participants [51.6%]) than the placebo group (4 events in 3 participants
[27.3%]), which was related to the incidence of febrile/hypersensitivity reactions.

Only one potentially drug-related SAE was reported, in which a 20 mg SAD study
participant developed a pulmonary exacerbation, rated “severe” and “possibly related to
treatment”, on day 23 after dosing. This required hospitalization during the end of the 1-
month post-dose follow-up period; this exacerbation was effectively treated with intravenous
amikacin and cefepime. There were no AE of grade 4 or higher.

The most frequently observed AE, occurring at least 10 times in the pooled MRT5005
treated group, were cough, headache, pyrexia, chills, chest discomfort, pulmonary
exacerbation and wheezing (Table 2). Due to the small number of participants per group, no
clear between-group dose-response could be identified (See Supplementary Tables 17, 18,
19), with the exception of febrile reactions, which tended to occur more frequently at higher
doses.

Four study participants discontinued treatment early. Two MRT5005-treated participants
discontinued treatment because of AE (one with febrile reaction after the first dose in the 16
mg MAD group, one with fever/hypersensitivity after the 3" of 5 planned doses). The other
two discontinuations (one placebo, one MRT5005) were due to COVID-related closures of
study sites. All patients received the planned number of doses, with two exceptions in the
daily dose group where 2 patients received 4 out of 5 planned doses: one 12 mg MAD
patient missed the final dose due to COVID-related closure of the study site and one daily
dose patient missed the 2" daily dose due to weather-related study center closure.

3.2.2. Febrile reactions—For the purposes of this study, “febrile reactions” were
defined by the MedDRA terms “body temperature increased” or “pyrexia”, in combination
with at least one other systemic symptom such as headache, arthralgia, myalgia, fatigue,

J Cyst Fibros. Author manuscript; available in PMC 2024 July 01.
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chills, nausea or vomiting, starting within 24 h of study medication administration. In Part
A, participants were monitored overnight, and thus temperature checks could be reliably
obtained. In Part B and Part D, study participants were outpatients, and temperatures were
not methodically measured. Thus, the definition of “febrile reactions” was expanded to
include the term “body temperature increased”. Figure 2 shows the occurrence of febrile
reactions. In total, 14 febrile reactions were reported in 10 participants, all MRT5005-
treated. These were either mild (3 events) or moderate (11 events) and were treated with
standard medications such as acetaminophen, ibuprofen and, in the case of nausea, with
ondansetron. Pyrexia typically started within 4-14 h after the end of the dose and resolved
within 1-2 days after the dose.

Febrile reactions tended to occur more frequently at higher dose levels. Participants who
experienced a first febrile reaction did not consistently have subsequent febrile reactions
with repeat dosing (Figure 2). Individual case descriptors are described online.

3.2.3. Hypersensitivity reactions—In addition to the febrile reactions described
above, another two study participants (one 20 mg SAD participant, one daily dose
participant after the third daily 4 mg dose) experienced hypersensitivity reactions, both
considered moderate in severity. In both the hypersensitivity reaction also fulfilled the
definition of a febrile reaction; these two participants developed an urticarial rash on the
chest, arms, and hands. In both symptoms appeared within several hours after dosing, and
most symptoms, including the rash, resolved the next day. Additional details regarding these
cases are described online.

Hypersensitivity reactions were not associated with clinically significant laboratory
abnormalities. These events were not considered to be anaphylactic reactions due to the
lack of airway compromise and the independent DMC concurred with this evaluation.

3.3. PK, immunogenicity and inflammation markers

Pharmacokinetics of both CO-hCFTR mRNA and one of the lipids in the LNP (ICE) were
assessed. Traces of CO-hCFTR mRNA and/or ICE were detected occasionally in 14 study
participants receiving MRT5005 across the SAD, MAD, and DD cohorts (See Tables 2—7
in the Supplementary Results). No clear dose-dependency was observed, and there were no
signs of accumulation in the MAD or DD cohorts.

No pattern of immunogenicity to CFTR or PEG was identified. Anti-CFTR antibodies, anti-
PEG antibodies, and CFTR-sensitized T cell activation were detected sporadically across the
SAD, MAD, and DD cohorts. However, positive values were also occasionally observed in
placebo participants and at baseline, indicating the need to develop improved assays (e.g.,
specificity) (See Tables 8-16 in the Supplementary Results).

After the observation of febrile reactions, a small panel of inflammatory markers was added
by protocol amendment, starting with the last of the SAD cohorts (20 mg) and the DD
cohort. No consistent patterns of inflammatory markers were observed, and there was no
correlation with febrile reactions, hypersensitivity reactions, or other AE.

J Cyst Fibros. Author manuscript; available in PMC 2024 July 01.
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There was no relationship between febrile or hypersensitivity reactions and the presence
of CO-hCFTR mRNA or ICE in blood samples nor did any other biomarkers of
immunogenicity correlate with the presence of CO-hCFTR mRNA or ICE in biospecimens.

3.4. Spirometry

Lung function testing by spirometry was performed throughout the study according to
ATS/ERS guidelines (21), including repeatedly after the single doses, and before and after
each one of the multiple doses. In the DD group, spirometry was performed before each

of the 5 doses, and 2 hours after the first dose). Although there were transient increases in
FEV1 after the SAD cohort that appeared dose-dependent (Figure 3A), these changes were
not replicated in the MAD cohort (Figure 3B-3C).

4. Discussion

This is the first trial of inhaled mMRNA in people with CF. This first-in-human, first-in-
patient study evaluated MRT5005 between 4 and 24 mg, as SAD (8-16-20-24 mg), MAD
(8-12-16-20 mg for 5 weeks), and DD (4 mg for 5 days). MRT5005 was generally well
tolerated, with only one SAE (pulmonary exacerbation) being noted within one month of
dosing. However, several participants developed febrile reactions hours after dosing, in some
cases accompanied by nausea and/or vomiting, signs and symptoms that were not predicted
by pre-clinical toxicology studies in rats and non-human primates. Two episodes also met
criteria for hypersensitivity reaction, although neither met criteria for anaphylactic reaction.
All febrile/hypersensitivity reactions were mild-to-moderate in severity and symptoms
resolved within 1-2 days, similar to what was reported by Alton et al in the evaluation

of CFTR DNA-lipid complex therapy (22). The biochemistry and inflammatory panels

did not show a consistent pattern of abnormalities. Neither leukocytosis nor activation of
complement or other inflammatory cascades were detected. Our ability to investigate the
febrile reactions was limited by the fact that an inflammatory panel was not instituted until
later in the trial and was conducted at a single time point.

Special attention is focused on two questions related to these febrile reactions. The first
question is whether pretreatment with nonsteroidal anti-inflammatory medications can
prevent or mitigate these reactions. Limited data from one patient suggests that this may

be possible. It should be noted that CF patients in prior trials with DNA-lipid complexes also
experienced transient febrile reactions, effectively managed through symptomatic treatment
(23). The second question is whether sporadic febrile reactions may be predicted in advance.
Due to the limited sample size, of which only a minor proportion developed febrile
reactions, no predisposing factors could be identified, so this question was not settled.
However, it appears that within a given person, febrile reactions may or may not recur

with subsequent dosing, which argues against a predictably susceptible phenotype for these
events (24). Febrile reactions, including chills, were also observed, albeit less frequently,

in large clinical trials and an observational study of intramuscular mMRNA vaccines against
COVID-19 (9, 25, 26). In those studies, there was a clearly increased incidence of fever after
the second injection, potentially indicating sensitization.

J Cyst Fibros. Author manuscript; available in PMC 2024 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Rowe et al.

Page 9

It is not clear whether the mRNA or the lipid component is responsible for these febrile
reactions. Similar reactions have been described in gene therapy studies in CF with lipid
formulations (22, 23). It is known that mRNA can activate the immune system via Toll-Like
Receptors (27). Lipids can likewise be pro-inflammatory, particularly in the context of
airway deposition (28), and in this study it was not possible to distinguish between these two
essential components of MRT5005.

Spirometry testing was performed on a frequent basis, as is appropriate for inhaled therapies
for which bronchospasm is an inherent risk (29, 30). MRT5005 treatment did not precipitate
bronchospasm nor provide any appreciable improvement in airflow. In the SAD part,

where FEV1 was frequently measured in the first days after the single dose, an apparent
increase, with occasional values as high as 20% above baseline, was noted in some patients.
However, in the MAD and DD cohorts, this was not confirmed, and evidence of sustained
improvements in lung function was not observed. Examination of subgroups by genotype
or use of CFTR modulators did not reveal a more responsive population. We conclude that
the variability of FEV1 when measured frequently over a short time span has the potential
to be misleading and reiterates the importance of placebo-controlled trials with use of this
effort-dependent maneuver.

Although the trial follow-up is one year after the last dose for safety reasons, we believe that
one month follow up after the last dose is an appropriate window for the evaluation of both
efficacy and drug-related AE. This is due to the self-limited bioactivity of mRNA, which is a
labile molecule (31).

Nebulization time was approximately 20 minutes per 4 mg, necessitating a substantial
administration time for the highest doses tested. Considering the need to treat young patients
with CF, who would not be able to tolerate prolonged weekly dosing events, a daily dose
group of 4 mg was also studied, which offered the potential to improve delivery by daily
sequential administration.

Pharmacokinetic evaluation of MRT5005 in the blood was uninformative, as only occasional
trace levels of either mRNA or lipid could be detected. This was expected for an inhaled
macromolecular complex.

There was no evidence that MRT5005 induced an immune response or generation of auto-
antibodies.

It is not yet clear why the effects of laboratory studies demonstrating efficacy in CF models
and adequate expression in non-CF animals did not translate to clinical efficacy among
human CF subjects, though we posit some potential explanations here. The study was not
powered or intended to detect a change in FEV1; rather, with only 3 active subjects per
dose group, determining safety and tolerability were the principal objectives. It should be
noted that in Part D of the trial (in an effort to facilitate recruitment) participants were
permitted to be on a stable dose of highly effective modulator therapy (ETI), which could
have masked beneficial effects of the study drug on pulmonary function in these subjects.
Nevertheless, no meaningful trends in FEV1 were observed across any dose group, and
treatment failed to show sufficient effects on lung function on which to predicate well-
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powered follow up studies. At the time of the study’s conduct, multiple groups had reported
the challenge of transfection with LNP particles in primary human bronchial epithelial cells,
a highly predictive preclinical model system for small molecule CFTR modulators, even
when delivery and protein expression could be achieved with respiratory delivery in animal
models. In retrospect, it seems likely that adequate expression within differentiated bronchial
epithelium was not achieved with the formulation administered in this study, resulting

in the absence of substantial and consistent changes in FEV1. Future studies evaluating
alternative lipids that overcome barriers presented by terminally differentiated epithelium,
in addition to achieving adequate protein expression in CF animals, could help improve the
potential for translation to humans. It is also possible that other factors contributed, such as
impairment of drug entry into airway surface cells by the CF mucus barrier, limited delivery
to secretory cell types that participate in vectorial ion transport, or limited duration of action
of delivered mRNA, although the present study offers no specific supportive evidence of
these possibilities. The inclusion of biomarkers related to CFTR expression or delivery in
future studies involving CFTR mRNA therapy could help answer questions, if efficacy by
FEV1 is not definitive.

In summary, MRNA in LNP can be safely inhaled, although it has shown a propensity

for inducing febrile and hypersensitivity reactions. Preclinical and toxicology work should
be designed to optimize the formulation for tissue-specific tropism and to minimize
inflammatory responses. Future studies of efficacy of inhaled mMRNA in people with CF
should be mindful to enroll enough participants to account for the short-term variability in
airflow that is characteristic of the disease, and where feasible, include airway samples

to confirm drug delivery and establish proof-of-concept. Development of bioanalytical
techniques for the direct assessment of expression and function of the desired protein in

the target cells will be helpful in providing mechanistic proof-of-concept and selection of the
optimal doses to advance for further therapeutic development.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

CFTR mRNA was delivered by aerosol in lipid nanoparticles to cystic fibrosis
adults

In this small first-in-human study treatment was generally safe and well
tolerated

Quickly resolving fever and hypersensitivity reactions were noted in some
subjects

Lung function remained stable after treatment but no benefit was observed
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Assessed for eligibility (n=53)

(SAD, MAD, daily dosing)

J » | Excluded (n=11)

Randomized (n=42)

v

=T
|

Allocated to MRT5005 (n=31) | Allocated to Placebo (n=11)

-

Lost to follow-up (n=0) Lost to follow-up (n=0)
Discontinued intervention (n=3) Discontinued intervention (n=1)
-Adverse event (n=2) -Pandemic (n=1)

-Pandemic (n=1)

| e

Analysed in 1 month post-dose Analysed in 1 month post-dose
safety analysis set (n=31) safety analysis set (n=11)
Figure 1.

CONSORT diagram of individuals assessed and enrolled in RESTORE-CF. Thank you very
much for all of the work you are doing in bringing this to press.
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a Early treatment discontinuation due to pandemic
b Subject 6 completed 4 of 5 days of dosing: second dose missed due to inclement weather

Figure 2.
Overview of febrile and hypersensitivity reactions in RESTORE-CF. Every circle represents

a completed MRT5005 dose in an individual patient. Empty circles represent uneventful
doses, black circles represent doses followed by a febrile reaction, and the two red circles

encased in squares represent doses followed by a hypersensitivity reaction. One participant
(subject 2) in the 12 mg MAD group received only 4 doses due to COVID-related site
closure (footnote &). One participant in the 16 mg MAD group (subject 2) discontinued after
1 dose due to a febrile reaction. One participant in the Daily Dose group (subject 6) received
only 4/5 doses due to inability to travel to the site for one of the doses due to inclement

weather (footnote 5), and one participant (subject 5) discontinued treatment after 3 doses

due to a hypersensitivity reaction.
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Figure 3A.

Mean and Standard Error of Absolute Change from Baseline in ppFEV1 by Dose Group and
Visit through Day 29 (Single Ascending Dose Cohort)

Note: The baseline value was defined as the average of the results from testing on Day -1
and at pre-dose on Day 1.
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Figure 3B.

Mean and Standard Error of Absolute Change from Baseline in ppFEV1 by Dose Group and
Visit through Day 57 (Part B, Multiple Ascending Doses).

Note: The baseline value was defined as the average of the results from testing on Day -1
and at pre-dose on Day 1.
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Figure 3C.

Mean and Standard Error of Absolute Change from Baseline in ppFEV1 by Dose Group and
Visit through Day 32 (Daily Dosing Cohort)
Note: The baseline value was defined as the result from testing pre-dose on Day 1.

J Cyst Fibros. Author manuscript; available in PMC 2024 July 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Rowe et al.

Table 1.
Demographics

Characteristic MRT5005 | Placebo

(n=31) (n=11)
Age, mean (SD) 27.8(7.41) | 29.3(13.27)
Sex, n (%)
Female 17 (54.8) 6 (54.5)
Race, n (%)
White 31 (100) 10 (90.9)
Black or African-American 0 1(9.1)
Genotype
Class I/Class | 2(6.5) 3(27.3)
Class I/Class 11 8(25.8) 5 (45.5)
Class I1/Class 11 20 (64.5) 3(27.3)
Class I1/Undetermined 2 132 0
CFTR modulator use at baseline, n (%) 19 (61.3) 4(36.4)
Percent predicted FEV; at baseline, n (%) 2
<70 20 (64.5) 7 (63.6)
=70 11(355) | 4(36.4)

r508del/Q452P mutation.

Page 20

bBaseIine value was defined as the average of the results from testing on Day -1 and at pre-dose on Day 1; Daily Dosing cohort baseline ppFEV1

based on pre-dose Day 1 only.
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Safety overview of RESTORE-CF

Table 2.

Page 21

TEAE through 1 Month Post-Dose2

Pooled MRT5005

Pooled Placebo

(n=31) (n=11)
Patients with any TEAE 29 (93.5) 10 (90.9)
Mild, n (%) 11 (35.5) 7 (63.6)
Moderate, n (%) 16 (51.6) 3(27.3)
Severe 0, n (%) 2(6.5) 0(0.0)
Patients with serious TEAE €, n (%) 132 0(0.0)
Patients with TEAE Leading to Discontinuation, n (%) 2(6.5) 0 (0.0)
TEAE by Preferred Term (with = 10 events in Pooled Number of Events | Patientsn (%) | Number of Events | Patients n (%)
MRT5005 group)
Cough 29 16 (51.6) 3 2(18.2)
Headache 26 16 (51.6) 2 2(18.2)
Pyrexia 15 9(29.0) 0 0(0.0)
Chills 14 10 (32.2) 0 0(0.0)
Chest Discomfort 11 4(12.9) 1 1(9.1)
Pulmonary Exacerbation 10 9(29.0) 1 1(9.1)
Wheezing 10 6(19.4) 2 2(18.2)

aThe 1-month post-dose time interval is defined as through Day 29 for SAD, Day 57 for MAD, and Day 32 for Daily Dosing Cohort.

bPuImonary exacerbation (20mg SAD), myalgia upper back (20mg MAD).

c .
Pulmonary exacerbation (20mg SAD).
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