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Background & objectives

CHF6001 is a potent and selective phosphodiesterase-4 (PDE-4) inhibitor currently under development for treatment of chronic obstructive pulmonary
disease (COPD). CHF6001 is being developed for inhalation to help overcome the well-known gastrointestinal side effects associated with this therapeutic
class when given orally [1]. Plasma concentrations and Fridericia corrected QT interval (QTcF) data from 2 phase | studies in healthy volunteers at different
dose levels were used to assess potential QT prolongation liability. The exposure-response relationship was investigated using observed QtcF as well as

placebo- and baseline adjusted QTcF (AQTcF, AAQTcF), respectively [2-4].

Methods

Three approaches were used in the modelling:

Patients & Data: CHF6001 plasma concentrations and QTcF data (12-lead
ECGs extracted from 24-hour holter recordings just before the scheduled 1.
blood sampling in triplicate) from 2 phase | (FIH and Extension) double-

blind, randomized, placebo-controlled studies with single (SAD) and
repeated ascending doses (MAD).

using the observed QTcF measurements (mean of triplicate
measurements) as dependent variable (DV), and estimation of
baseline parameters including modeling of the circadian rhythm of
QTcF over time,

- FIH: 61 subjects with once daily administration via the Aerolizer® 2. using the placebo adjusted change from baseline QTcF (AAQTcF) as DV
inhaler (20 - 2000 pg). and
- Extension: 39 subjects with twice daily administration via the 3. using the change from baseline QTc (AQTcF) as DV.

NEXThaler® inhaler (2400 - 4800 pg/day)

In total, CHF6001 plasma concentrations and QTcF data (12-lead ECGs
extracted from 24-hour holter recordings just before the scheduled blood
sampling in triplicate), collected in 100 healthy volunteers on active
treatment and 22 on placebo, were subject to modelling.

Software: NONMEM V7.3.0 was used for data analysis, Simulo v7.1 was
used for the simulations.

Results
Approach 1 (QTcF as DV): Using only data from the subjects receiving

Table 1: Parameter estimates for approach 1 (QTcF as DV) Figure 1: Visual .o

placebo, a model describing the diurnal changes of QTcF was first
developed. A function with three cosine terms described the data best.
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Random effects parameters
IV BL (CV%)¢ 3.28 0.0019
IV AMP (CV%)d 78.1 0.14

2.94-3.52 0.453
58.1-103 35.9
0.201-34.5 68.9
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41.4-110 76.8
0-34.9 18.2

the fit indicating that male subjects had a about 3.3% lower QTcF at
baseline than females. It was also found that subjects in the SAD part of
the extension study had a 3.8% higher baseline. Parameter estimates of

the model are presented in table 1.

QTcF
= BASE x (1 + SEX) x (1 — STUPART)

2m(time — PIK)
Y + AMP2 X Cos

IV AMP2 (CV%)¢ 20.3 0.113

Residual variability
Residual error additive (msec) I 5.65 0.149

54-5.9 5.64 5.39-5.88 4.8 |

BASE: baseline QTcF before dose, AMP, AMP2, AMP3: amplitudes of the baseline QTcF, PIK, PIK2, PIK3: times when maximum amplitudes occurs, SL: slope of QT-
oncentration relationship, SEX: fractional difference in QT for male subjects, STUPART: fractional difference in QT for SAD part of the extension study, IIV: inter-

individual variability

3 SE on SD scale for variability estimates
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residual error

Approach 2 (AAQTcF as DV): A simple linear model with additive residual
error provided the best fit to the data. Inclusion of an intercept did not
improve the model fit significantly.

A slope of -0.23 (90% CI: -0.71 - 0.25) ms per ng/ml was estimated for this
model.
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Conclusions

The developed models adequately described the data of FIH and
Extension studies, using QTcF, AAQTcF and AQTcF as dependent variables.
Similar slope estimates were obtained using the three approaches and in
none the slope was not significantly positive.

Approach 3 (AQTcF as DV): A linear mixed-effects model as proposed by
Garnet et al. [4] was applied to the data. Time-after-dose, observed
baseline QTcF and treatment (active/placebo) were added as categorical
covariates on the intercept. Random effects were included on slope and
intercept. ‘Study’ was included as a covariate on the additive residual

error.
AQTcF
= (INT + 1) + TRT + (SL + 11) X Conc + TIME + BL.ef fect x (QTcFy — QTcF,) + €

Method 1) gave the most precise estimate of slope (narrowest confidence
interval). Given the available data, CHF6001 is unlikely to show an increase
of QTcF of >10ms in the dose range studied.
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