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Directly measured adherence to Elexacaftor-Tezacaftor-

lvacaftor in the days prior to sweat chloride testing does
not correlate with change from baseline levels

Summary of Key Results
Demographics

Number of participants 13

Number of sweat chloride 17
measurements with preceding 14
day MEMS adherence

Genotype (% F508del/F508del) 85%

Age (Mean, %>18 years) 23.1 years
(46%) AM ETI only
Baseline CFTR Modulator Therapy 77%

Correlation of MEMS calculated adherence with improvement in sweat chloride
across all 17 measurements

AM ETIl and PM IVA

Scatterplot of Change in Sweat Chloride Vs 3 PM IVA only

Day Adherence to AM ETI

MEMS calculated adherence for both AM ETI and PM IVA doses
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Direct Measurement of Short-term Adherence to Elexacaftor-Tezacaftor-lvacaftor and Changes in Sweat Chloride Levels — Results
from the RECOVER Study
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Other Information

Introduction

Elexacaftor-Tezacaftor-lvacaftor (ETI) has been proven to lower sweat chloride in clinical
trials, however treatment response in the context of real world adherence has not yet
been defined. Steady state plasma concentrations are achieved within 3 days of therapy
for Ivacaftor (IVA) and within 7 days for Elexacaftor. The exact washout period of ETl is
unknown. Medication Event Monitoring Systems (MEMS) are the gold standard for
monitoring adherence. They contain an embedded computer chip which digitally records
when pill bottles are opened to dispense medication. In conducting this study we were
keen to establish whether short term changes in adherence would adversely affect test
results.

RECOVER is a multi-centre post approval study examining the impact of ETI taking place in
8 clinical sites in Ireland and the UK over 2 years. Data was included from participants
enrolled in the first phase of RECOVER — participants aged >12 years homozygous for
F508del and heterozygous for F508del and a minimum function mutation. MEMS
calculated adherence was examined 14 days prior to sweat chloride measurement for
participants enrolled in the medication adherence sub-study. Spearman’s correlation
coefficient was used to determine the relationship between changes in sweat chloride
and adherence in this 14 day period. Sweat was collected using the Macroduct 3700TM
collection system using pilocarpine iontophoresis. Analysis was conducted using the
Chloro-check Chloridometer (EliTech Group Inc).

To establish the short term impact of MEMS calculated adherence to ETI on
sweat chloride levels.

Recruitment commenced in September 2020. Of a total 53 participants
enrolled, only 13 (25%) completed over 2 weeks of recordings.

High levels of adherence were observed. No association was observed between
improvement in sweat chloride and real-world adherence in the 3,7 and 14 days prior
to measurement. When compared to those with perfect adherence, those with
suboptimal adherence did not show differences in sweat chloride improvement.

Real world adherence to ETI was not associated with detectable difference in sweat
chloride response in our study cohort. There is a need for well powered prospective

real-world studies of adherence to ETI. [m] 7 [m]
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The RECOVER 6+ TAQ/ABQ is reliable and validated measure to assess self-reported adherence

and barriers in pwCF aged 6-11 years. It has the potential to be used in research and routine care.

Development and validation of revised Treatment Adherence & Adherence To develop and validate revised Adherence to treatments is assessed with 3 methods: 1) Medication Possession Ratio (MPR); 2) Self-reported

Barrier Questionnaires for children with cystic fibrosis 6-11 years versions of the Treatment Adherence questionnaires: A) Treatment Adherence Questionnaire (TAQ) and B) Adherence Barriers Questionnaire (ABQ)];

Sharon Sutton®?, John Hayden?, Moninne Howlett!?, Jane Davies*, Karen Lester?, Basil Elnazir!’, Michael Williamson?, Edward and Adherence Barrier and 3) electronic Medication Electronic Monitoring System (|V|E|V|S®).

McKone>, Des Cox!, Barry Linnane®, Paul O’Regan?, Laura Kirwan?, Alexandra Quittner3, Paul McNally2 Questionnaires for children with

1 Children’s Health Ireland, Dublin, Ireland. 2 RCSI University, Dublin, Ireland. 3 Joe DiMaggio Children’s Hospital, Hollywood, FL, CyStIC fibrosis 6-11 years The TAQ and ABQ are dls.ease-speuflc ms.truments me.asurmg adherence and barrler? 1_:0 a_dhere_nce In pWCF >12

USA, 4 NHLI, Imperial College London, & Royal Brompton Hospital, UK. 5 St Vincent’s University Hospital, Dublin, Ireland. 6 years. These tools are bemg Cu rrently validated for children dgesS 6to1ll years. COgnItIVE Interviews were

University of Limerick School of Medicine, Limerick, Ireland. 7 Trinity College Dublin, Ireland. 8 Cystic Fibrosis Registry of Ireland. Background performed (n_4) with pWCF 6-11 years using the original TAQ and ABQ to assess suitability of Wording Iayout and
- )

style. A brief feedback tool with likert ratings was administered to each participant following completion of the
guestionnaires. These results were used to revise these measures for this target audience — RECOVER 6+
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Elexacaftor/Tezacaftor/lvacaftor (ETI)
across Ireland and the UK over 2
years.
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RECOVER 6+ TAQ/ABQ were administered to 80 pwCF ranging in age from 6 to 11 years. Test-retest reliability was
assessed in a subset of participants over a 10- to 14-day period.

Summary of Key Results Table 1: Average barrier score baseline
versus 9 months

Self report RECOVER TAQ/ABQ: Average Adherence (%) , o | Self report RECOVER TAQ/ABQ: Average time spent on
Adaptations were made including the merging of TAQ/ABQ o _
o , , treatments per week Medications | Average Barrier Score | P-value
1250 ; from the cognitive interviews and the expert panel review.
1250 ;
1000 - No significant differences were found in intraclass Baseline 9 Months
correlation coefficient comparisons of time 1 vs time 2(n = 1000 - (mean) (mean)
. 13, R = 0.88), suggesting stability over time .
nw 720 7 Exercise 0.78 (n=79) | 0.76 (n=48) | 0.559
RECOVER 6+ TAQ/ABQ data has been analysed for 80 =
200 participants. Baseline and 9-month assessed average 5 . DNAse 0.70 (n=58) | 0.77 (n=33) | 0.162
adherence (figure 1) and barrier score (table 1). Average
%50 - adherence (%) reduced across DNAse, PERT, airway - HTS 0.98 (n=57) | 1.06 (n=28) | 0.166
clearance and vitamins at 9 months compared to baseline. | CFTR
Modulators | 0.42 (n=63) | 0.46 (n=48) | 0.847
0.0 L . 0.0
Brercise Dornase alpha  Hypertonic Saline - CFTR Modulators - Pancreatic Enzyme  Airway clearance Vitamins There was no S|gn|f|cant difference between average Exercise Dornase alpha  Hypertonic Saline  CFTR Modulators Pancreatic Enzyme  Airway clearance Vitamins _ _
(DNAse) (HTS) Replacement barrier score at baseline versus 9 months. HTS and airway (DNAse) (HTS) Replacement PERT 0.16 (n=73) | 0.13 (n=46) | 0.746
Therapy (PERT) . ] Therapy (PERT) Airway
clearance had the highest no. of reported barriers (table 1)
Baseline 9 months , , , . Clearance | 0.89 (n=79) | 0.88 (n=47) | 0.363
and treatment time burden reported at both time-points Baseline =5 mortths
figure 2). - _ _
(fig ) Figure 2: Average time per week spent on treatments baseline versus 9 months Vitamins | 0.52 (n=73) | 0.53 (n=45) | 0.714

Figure 1: Average percentage adherence baseline versus 9 months
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Poster #044

Real World Clinical Outcomes with
Novel Modulator Therapy Combinations
In People with Cystic Fibrosis

Real world use of Elexacaftor-Tezacaftor-lvacaftor is
associated with significant reduction in oral and
intravenous antibiotic use

Summary of Key Results

Intravenous Antibiotic Timeline

Antibiotics 1 year prior

to ETI

Participants 1 year

Wilcoxon - -
post ETlI |Signed Rank —
Test

2022

Intravenous

Total

FF

FM

Poster Title

with CF — Analysis from the RECOVER Study

COVID-19 Kaftrio
Lockdown Start Date

- Intravenous
Antibiotics

Oral and Intravenous Antibiotic Requirements prior to and following Elexacaftor-Tezacaftor-lvacaftor Treatment in Children and Adults
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Other Information

Introduction

Elexacaftor-Tezacaftor-lvacaftor (ETI) is a highly effective cystic
fibrosis transmembrane regulator modulator licensed for people
with CF (PWCF) and the F508del mutation which has been shown
to reduce the frequency of pulmonary exacerbations in clinical
trials.

RECOVER is a multi-centre post approval study examining the
impact of ETI, and conducted in 7 clinical sites in Ireland and the
UK over 2 years, is designed to examine important outcomes in
children and adults prescribed ETI. In addition to routine data
collected as part of normal care, key RECOVER endpoints include
Lung Clearance Index, Spirometry Controlled CT scores, treatment
adherence, Gl symptoms and inflammation, liver disease markers,
nasal inflammation and nitric oxide metabolism.

Data was included from participants aged >12 years homozygous
for F508del (FF) and heterozygous for F508del and a minimum
function mutation (FM). Intravenous antibiotic use was
determined from review of hospital records. Oral antibiotic use
was determined from pharmacy records. Wilcoxon Signed Rank
Test was used to determine the relationship between oral and

intravenous antibiotics in the 1 year periods prior to and following

commencement of ETI.
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We aim to describe the impact of ETl on oral and intravenous antibiotic use in a
real-world setting

Recruitment commenced in September 2020. Of the 116 PWCEF recruited to the
study, data was included from 99 participants. Mean age of participants was 19.4
(SD 9.5) with a range from 12 — 57.6 years, and 45% of participants were female.
Reasons for withdrawl included removal of study consent, amended ETI| dosage
for clinical reasons, discontinuation of ETI for clinical reasons and pregnancy and
transfer of care to a clinical site were records could not be obtained.

Results are presented in the top pane. It should be noted that almost all
participants in the FF group started the study on dual combination CFTR
modulators, where as none of the MF group did. Significant decreases in
intravenous and oral antibiotic use were observed in individual and combined
groups. Data on the impact of ETI on sweat chloride, spirometry, lung clearance
index, quality of life and BMI is presented elsewhere at this conference.

Real world use of ETl is associated with significant reduction in oral and IV
antibiotic use in PWCF aged > 12 years. The COVID pandemic is unlikely to have

adversely affected the findings. [w] 'E'E_j
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Real World Clinical Outcomes with
Novel Modulator Therapy Combinations
in People with Cystic Fibrosis

Elexacaftor/Tezacaftor/lvacaftor is associated with significant
improvements in Lung clearance index (LCl), sweat chloride and
Ypredicted FEV, in children with CF aged 6 to 11 years old

Why is this study important?

RECOVER is a phase 4 post-approval study of ETl in people with CF. RECOVER has previously
demonstrated significant improvements in sweat chloride, LCl, FEV1 and nutritional indices
in people with CF aged 12 years and older taking ETI. In children with earlier and milder
disease, in a real-world setting, demonstrating improvements in outcomes on treatment can
be a challenge — many of these children would not have been included in trials as their FEV,
would have been above the inclusion threshold. We present our preliminary data at 6
months from this cohort.

Summary of Key Results

All Participants

Baseline 3 months 6 months Baseline
(N=77) (N=65) (N=59) v 6 mths

Variable \ Mean Std Error \ Mean Std Error \ Mean Std Error  p-value

Sweat Chloride
LCI

pp FEV1
Weight zscore
BMI zscore
CFQR-RD

A key hallmark of CF is malnutrition, caused by malabsorption (pancreatic insufficiency) and
chronic illness. In older children and adults ETI significantly improves weight and BMI z scores.
At baseline the nutritional indices in this cohort were above average for the population with
weight z score of +0.13 and a BMI z score of +0.17. These did not change over the course of the
study (likely a ceiling effect).

Impact of six months of treatment with Elexacaftor-Tezacaftor-lvacaftor on clinical outcomes in children aged 6-11 with CF

— The RECOVER study

Lung Clearance Index is a more sensitive marker of CF lung disease than
FEV,. At baseline in this study it was in the normal range at 7.09 (upper
limit of normal is 7.91), but still improved significantly (to 6.33) on ETI.

FEV, is historically the standard measure of pulmonary function in CF,
but is normal in many younger children. At baseline in this study it was
in the normal range (mean 93% predicted). Most children in this study
would have been excluded from the phase 3 trials on the basis of a FEV,
>90%. Despite this, FEV, improved significantly in these children (10%).

CFQR is a patient reported outcome measure (PROM) for people with
CF. The respiratory domain of CFQR is sensitive to treatment
interventions and has shown significant improvements in clinical trials,
and in the RECOVER 12+ cohort. Here the CFQR is high at baseline

(almost no symptoms) and does not improve with ETI.

CFQR-RD

Sweat chloride values >60mmol/L are diagnostic of CF. Values 40-
60mmol/L are borderline (30-60 in infants). Values <30mmol/L are
clearly within the normal range. In children homozygous for F508del (FF,
most of this cohort) >50% of children had a normal sweat chloride at 6

months. Only 10% still had an abnormal sweat chloride. 38% had a
borderline sweat chloride.

Sweat Chloride

FF Sweat Chloride at baseline and 6 months

52%
38%
10%

Baseline 6 months
N= 45 N=29
m>60 m30-60 m<30
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Other Information

Introduction

The CFTR modulator combination Elexacaftor-Tezacaftor-lvacaftor (ETI) is associated
with significant improvements in sweat chloride, nutrition and pulmonary function in
people with CF (PwCF) aged 6-11 and the F508del mutation. RECOVER, a multicentre
post-approval study, previously demonstrated significant improvements over one year
in these and other outcomes in PWCF 12 years and older.

Participants were recruited to the study prior to initiation of ETI as part of usual care.
Data on baseline characteristics, and longitudinal data on height and weight and FEV1,
collected every 3 months, were taken from medical notes. LCI,  was measured by
nitrogen multiple breath washout (MBW) every 6 months. Operators were certified by
the European CF Society (ECFS) Clinical Trials Network (ECFS-CTN) MBW core facility at
Royal Brompton Hospital (RBH), and all tests were centrally over-read. MBW was
performed using the Exhalyzer®D (Ecomedics AG, Switzerland, Spiroware software
version 3.1.6) in accordance with the testing procedure detailed in the 2013 ERS/ATS
consensus statement. MBW tests were analysed using Spiroware version 3.2.1 in line
with the European Cystic Fibrosis Society (ECFS) LCI core facility standards. LCl,  results
were expressed as the mean of all technically acceptable trial results, with a minimum
of two acceptable trials required (15). Percent predicted forced expiratory volume in 1
second (ppFEV,), forced vital capacity (FVC) and Forced expiratory flow between 25-
75% of expired volume (FEF25-57%) were calculated using global lung initiative (GLI)
equations as part of standard care at each centre every 3 months. Sweat was collected
from both arms using the Macroduct™ sweat collection system as per manufacturer’s
instructions using pilocarpine iontophoresis to induce sweating. Sweat chloride levels
were determined using the Chloro-check Chloridometer (EliTech Group).
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Cystic Fibrosis Questionnaire—Revised (CFQ-R) respiratory domain score was
collected directly from participants at local centres by research staff. Data
management and statistical analysis was carried out by the CF registry of Ireland.

78 children with CF (64 homozygous F508del, 14 F508del/minimum function) have
been recruited, 35 of whom have completed six months of the study and have
verifiable data available. Baseline spirometry controlled CT scans have been
completed in 42 participants and data analysis for this cohort is ongoing. Data
available to date demonstrates a significant change from baseline to 6 months in
sweat chloride (38.2 mmol/L [79.0 to 40.8], p<0.0001), LCI, < (0.9 units [7.4 to 6.5],
p<0.0001) and %predicted FEV, (9.5 points [92.6 to 102.1], p<0.0003). Mean z-
scores for weight (0.2) and BMI (0.19) were in the normal range at baseline and
did not change. Data analysed to date does not demonstrate meaningful
iImprovements in CFQR.

As disease manifestations become milder (with younger age and better treatments being
in use) in children, traditional clinical outcome measures may not detect changes in
disease with novel treatments. Here we demonstrate that, even with mild disease, some
pulmonary endpoints still demonstrate clinically and statistically significant changes.
Nutritional endpoints in this cohort were non-significant howeuver, likely evidence of a
ceiling effect. Future studies will need to come to terms with the absence of signal from
disease outcome measures and start to focus on measurement of prevention.
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Summary of Key Results

Baseline (N=117)

\[ETy Std Error \ \[ETy

% Bronchiectasis 4.00 0.406 63 3.31
% Disease 7.45 0.588 63 3.99
% Mucous Plugging 2.21 0.270 63 0.12
% Bronchial Wall Thickening 1.18 0.097 63 0.54
% Trapped Air 20.88 1.609 62 11.58

F508del/F508del
12 months (N=63) Baselinevs 12 mths

Std Error A
0.550 -1.01
0.796 -2.75
0.365 -1.27

All Participants
12 months (N=94) Baselinevs 12 mths
Std Error A p-value
0.455 -0.68 0.268
0.659 -3.46 <0.001
0.302 -2.10 <0.001
0.109 -0.65 <0.001
1.827 -9.30 <0.001

Baseline (N=78)

Mean Std Error \ Mean

% Bronchiectasis 3.55 0.507 40 2.54
% Disease 5.87 0.734 40 3.12
% Mucous Plugging 1.35 0.337 40 0.08
% Bronchial Wall Thickening 0.94 0.121 40 0.50 0.131 -0.44
% Trapped Air 14.43 2.008 40 9.20 2.177 -5.23

F508del/Minimum function
12 months (N=31) Baselinevs 12 mths

Std Error A
0.725 -0.35
1.050 -4.17
0.481 -2.92
0.173 -0.85
2.935 -13.37

p-value
0.182
0.014
0.013
0.017
0.083

Baseline (N=39)

\ Mean Std Error \ Mean

% Bronchiectasis 30 4.44 0.635 23 4.09
% Disease 30 9.03 0.919 23 4.86
% Mucous Plugging 30 3.08 0.421 23 0.16
% Bronchial Wall Thickening 30 1.43 0.152 23 0.58
% Trapped Air 30 27.33 2.514 22 13.96

p-value
0.716
0.004

<0.001

<0.001
0.001

Detailed Results Table — whole group, FF and FMF: Substantial improvements seen across all indices
measured except bronchiectasis score. Greater improvements were seen in the FMF group overall,
except for the bronchiectasis score. At 12 months, scores are higher across all domains for people in
the FMF group. In particular, air trapping is markedly higher in people in the MF group before and
after one year of treatment. All FF participants were taking dual combination CFTR modulators prior
to commencing ETI, and this may explain some of the differences seen.

Elexacaftor-Tezacaftor-lvacaftor results in substantial improvements in chest CT scores in people with CF aged 12 and older

over one year of treatment

Mucus Plugging (%)
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Real World Clinical Outcomes with
Novel Modulator Therapy Combinations
in People with Cystic Fibrosis
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Elexacaftor/Tezacaftor/lvacaftor (ETI) is associated with
significant improvements in chest CT scores for mucous plugging,
bronchial wall thickening and trapped air, but not bronchiectasis,

in people with CF aged 12 years and older.
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Changes in PRAGMA-CF scores from
baseline among those homozygous
for the F508del group (FF) and
heterozygous for F508del and a
minimum function mutation (MF) :
(A) %mucus plugging score (B) %
bronchiectasis score (C) Total %
disease score (D) % bronchial wall
thickening and (E) % trapped air.
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Other Information

Introduction

Elexacaftor-Tezacaftor-lvacaftor (ETI) is associated with improvements in
pulmonary function, sweat chloride and nutrition in people with CF (PwCF) and
the F508del mutation. As part of RECOVER, a multi-centre post-approval study
examining the impact of ETl in PwWCF, we sought to establish the impact of one
year of ETI on structural lung disease scores by chest CT.

Prior to the study, CT scanners at all sites were standardised for protocol and
scanner output (ECFS CTN CT imaging core facility, Erasmus Medical Centre
Rotterdam). Spirometry controlled CT scans were performed prior to staring ETI and
at one year in a subgroup of PwCF aged 12 years and over. Images were coded and
analysed at Lunganalysis, Erasmus MC using the Perth Rotterdam Annotated Grid
Morphometric Analysis (PRAGMA-CF) scoring system. PRAGMA-CF scores are
expressed as a % of lung volume and divided into % Disease, % Bronchiectasis, %
trapped air, % Mucus Plugging and % Bronchial Wall Thickening. Data are expressed
as mean (95%Cl). Differences in means are assessed using students t-tests.

C i D i

Perth-Rotterdam Annotated Grid
Morphometric Analysis (PRAGMA-CF)
scoring system: (A) Slice from inspiratory CT
scan with overlaid grid. (B) Slice annotated
with PRAGMA-CF (inspiratory): red =
bronchiectasis; yellow = mucous plugging;
orange = bronchial wall thickening; pink =
atelectasis; green = no abnormality seen. (C)
Minimum intensity projection filtered slice
from expiratory CT scan with overlaid grid.
(D) Slice annotated with PRAGMA-CF
(expiratory): blue = trapped air; green = not
trapped air.
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CT scans were performed on 77 participants at baseline and 63 at one year. A significant
improvement was seen in %Dis score (mean 7.44 [standard error 0.59] to 3.99 [0.66], p<0.001)
after one year of ETl. No change was seen in %Bx score (4.0 [0.41] to 3.31 [0.45], p=0.268).
Substantial improvements were seen in %TA (20.88 [1.61] to 11.58 [1.83], p<0.001), %MP
(2.21 [0.27] to 0.12 [0.04], p<0.001) and %BWT (1.21 [0.11] to 0.55 [0.07], p<0.001).

P-values for Tests of Fixed Effects
Time Genotype Time*Genotype
% Bronchiectasis
% Disease
% Mucous Plugging
% Bronchial Wall Thickening

% Trapped Air

Both time and genotype had an influence in changes to PRAGMA-CF CT scores in general in the
statistical model. Time had no effect on the bronchiectasis score but genotype did. The
interaction between time and genotype was significant for mucus plugging

Over one year of treatment, real-world use of ETI was associated with significant improvements
in mucous plugging, bronchial wall thickening and trapped air, but not bronchiectasis, in people
with CF 12 years and older. Bronchiectasis is typically considered an irreversible form of lung
injury, unlikely to be remedied by improving CFTR function. However, changes in Bx scores were
significantly different between the genotype groups. Collection of data is ongoing in this group
and children aged 6-11. Analysis, including automated analysis of airway wall artery dimensions,
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