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Title of trial:

Safety, tolerability, pharmacokinetics and pharmacodynamics of single rising
oral doses (1-700 mg) of BI 638683 Powder in bottle (PiB) in healthy male
volunteers (randomised, double-blind, placebo-controlled within dose groups)

Principal Investigator:
Trial site:

Boehringer Ingelheim Pharma GmbH & Co. KG
Human Pharmacology Centre
Birkendorfer Straße 65
Biberach an der Riß
Germany

Publication (reference):

Data of this study have not been published

Clinical phase:

I

Objectives:

The trial was to investigate the safety and tolerability of BI 638683 following
oral administration of single doses. Pharmacokinetic and pharmacodynamic
properties of BI 638683 were also to be determined.

Methodology:

Randomised, placebo-controlled within dose groups, single rising dose trial. For
the first subgroup of 4 patients from each dose group, subjects were blinded to
treatment, but the investigator was not. For the second subgroup of 4 patients
from each dose group, both investigator and subjects were blinded to treatment.
Eight dose levels were tested.
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No. of subjects:
planned:

Entered: 64 (8 per dose group, 6 treated with BI 638683 and 2 with placebo)

actual:

Entered: 63
Treatment: 1 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: 5 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: 25 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: 75 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: 150 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: 300 mg BI 638683
entered:5 treated: 5 analysed (for primary endpoint): 5
Treatment: 500 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: 700 mg BI 638683
entered: 6 treated: 6 analysed (for primary endpoint): 6
Treatment: placebo
entered: 16 treated: 16 analysed (for primary endpoint): 16

Diagnosis and main
criteria for inclusion:

Healthy male volunteers, age ≥18 and ≤50 years, body mass index (BMI) ≥18.5
and ≤29.9 kg/m2

Test product:

BI 638683 Powder-in-bottle (PiB) solution

dose:

1, 5, 25, 75, 150, 300, 500 or 700 mg BI 638683

mode of admin.:

Oral administration with 240 mL water, after an overnight fast of at least 10 h

batch nos.:

BI 683638: B101003220 (1 and 5 mg doses); B101003221 (25 mg dose);
B101003222 (75 mg dose); B101003223 (150, 300, 500, and 700 mg doses)
Reconstitution solvent: B101003286 (all doses)
Glass bottle: LG01550 (all doses)
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Reference therapy:

Placebo solution (reconstitution solvent without BI 638683)

dose:

Not applicable

mode of admin.:

Oral administration with 240 mL water, after an overnight fast of at least 10 h

batch no.:

Reconstitution solvent B101003286 (all doses)
Glass bottle: LG01550 (all doses)

Duration of treatment:

Single dose

Criteria for evaluation:
Clinical
pharmacology:

If feasible, pharmacokinetic (PK) parameters Cmax, C24h, tmax, AUC0-∞, AUC0-tz,
λz, t1/2, MRTpo, CL/F, and Vz/F were to be determined. In addition, if applicable,
Aet1-t2, fet1-t2, and CLR,t1-t2 were to be determined. Pharmacodynamics (PD) were
to be assessed by use of the receptor internalisation assay and analysis of
CCR1-inducible mRNA markers.

Safety:

Safety evaluation included physical examination, vital signs measurements,
12-lead electrocardiogram (ECG), clinical laboratory tests, recording of adverse
events (AEs) and assessment of tolerability by the investigator.

Statistical methods:

Dose proportionality was explored by using the power model, which transforms
to a linear regression when performed on logarithmised data. The slope was
estimated and 95% confidence intervals (CIs) were computed. Descriptive
statistical analysis was performed on receptor internalisation and gene
expression data. Descriptive statistics were calculated for safety, PK, and PD
endpoints (including analysis of gene expression data).
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SUMMARY – CONCLUSIONS:
Clinical
pharmacology results:

A total of 63 male subjects was entered in the trial (1 subject did not appear at
the trial centre on the day of medication administration). All subjects were of
white race. Mean age was 32 years; mean BMI was 24.7 kg/m2. One subject in
the placebo group reported a concomitant medical diagnosis (nasopharyngitis),
and 1 subject who received 75 mg BI 638683 reported intake of a concomitant
medication. Neither of these events was assessed as relevant to trial outcomes.
Pharmacokinetics
For all doses, maximum plasma concentrations of BI 638683 were achieved
within 2 h of dosing, after which concentrations decreased rapidly in at least a
biphasic terminal disposition profile. Exposure in plasma (AUC0-∞, AUC0-tz, C24,
and Cmax) all increased as a function of dose in a near-linear fashion. Terminal
half life of BI 638683 ranged between 9 and 15 h for doses between 5 and
700 mg. Apparent oral clearance (gMean) ranged from 159 to 231 mL/min, and
appeared to have a moderate inverse correlation to dose of BI 638683.
Urinary PK analysis (0 to 24 h) indicated that gMean fractional excretion of
BI 638683 ranged from 5.51% to 12.6%; there was no obvious correlation with
dose. Renal clearance (gMean) appeared to be somewhat higher at the 2 lowest
doses of BI 638683, and then appeared to plateau at the higher doses. These data
indicate that renal excretion of unchanged BI 638683 is not the major excretory
pathway for BI 638683.
Over the entire dose range, a statistical analysis of dose proportionality in plasma
yielded values for the slope β that were slightly greater than 1 for all exposure
parameters, with 95% confidence intervals (CIs) also slightly above 1 (range
1.02 to 1.12). This result indicates a slightly more than dose-proportional
increase in exposure. Variability was very low, as indicated by the narrow CIs. It
is unlikely that this minor deviation from perfect dose proportionality is of
clinical relevance.
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Clinical
pharmacology results
(continued):

Pharmacodynamics
Assessment of inhibition of CCR1 receptor internalisation indicated that
inhibition increased with dose of BI 638683; this effect was clearly visible for
doses between 25 and 700 mg. Maximal gMean percent inhibition (Emax) ranged
from 69.6% for the 25 mg dose to 92.5% for the 700 mg dose. At 24 h postadministration, inhibition of receptor internalisation was ≤90% in all dose groups
(see table below).
1
Dose
(mg)
25
75
150
300
500
700

2

Time after Dosing (h)
6

14

24

Percent Inhibition (gCV%)
69.6
82.9
86.3
88.5
88.5
91.1

(7.26)
(2.98)
(2.90)
(1.79)
(2.89)
(1.77)

66.4
80.2
85.4
87.5
88.1
90.6

(6.95)
(2.52)
(2.47)
(2.49)
(2.10)
(2.83)

59.8
73.7
80.0
88.0
89.3
92.5

(5.75)
(6.95)
(6.53)
(3.42)
(2.89)
(2.05)

40.9
54.0
64.4
79.8
80.6
90.0

(19.0)
(14.4)
(10.3)
(8.96)
(9.10)
(2.87)

35.0
39.8
53.3
67.4
73.0
83.3

(33.0)
(34.5)
(25.5)
(12.9)
(10.2)
(4.81)

Assessment of RANTES-stimulated mRNA synthesis of 4 gene targets (CCL2,
CLEC5A, PPARγ, and RAB7B) indicated that inhibition increased with dose of
BI 638683. For 3 of 4 mRNAs, inhibition of ≥90% was observed at 24 h postdosing for doses between 300 and 700 mg BI 638683 (see table below).
CCL2
CLEC5A
PPARγ
RAB7B
Dose (mg)
% inhibition of gene expression at 24 h post-dosing (gCV%)
25
54.3 (51.4)
NC
46.9 (29.7)
NC
75
78.7 (17.0)
61.3 (20.6)
72.0 (9.98)
67.7 (25.6)
150
88.3 (5.71)
64.9 (23.6)
79.2 (19.4)
73.7 (29.8)
300
89.7 (11.7)
81.3 (14.3)
92.0 (7.15)
87.5 (11.6)
500
96.4 (2.52)
90.8 (5.18)
97.3 (3.35)
101 (3.96)
700
97.3 (1.79)
82.1 (25.6)
108 (18.0)
92.8 (13.6)
Statistical analysis indicated that at 24 h, ≥90% mean inhibition was achieved for
CCL2 and PPARγ by doses of 300 mg and higher, and for RAB7B by doses of
500 mg and higher. For CLEC5A, 84 to 91% inhibition was achieved by doses
of 500 to 700 mg.
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Clinical
pharmacology results
(continued):

PK-PD relationship
Higher exposures to BI 638683 were associated with greater inhibition of
receptor internalisation. The relationship between receptor internalisation
inhibition and plasma concentrations of BI 638683 was described successfully
with an Emax model, which provided an estimate of 225 nmol/L for EC50. From
model parameters, EC90 was calculated to be 1290 nmol/L; to achieve this
gMean plasma concentration over 24 h, a dose of at least 700 mg BI 638683
would be required.
Inhibition of mRNA synthesis of RANTES-stimulated genes also appeared to be
directly related to plasma concentrations of BI 638683, but the data could not be
fitted to a model because mRNA inhibition was measured only at 3 time points
(2, 24, and 120 h post dosing). However, correlation of mRNA inhibition with
exposure suggested that at 24 h, maximum inhibition was achieved at the gMean
exposure levels produced by doses of 500 mg or more.
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Safety results:

Of the 63 subjects, 16 received a single dose of placebo and 47 received a single
dose of BI 638683. Doses of 1, 5, 25, 75, 150, 500, and 700 mg BI 638683 were
each administered to 6 subjects, and a dose of 300 mg BI 638683 was
administered to 5 subjects.
During screening, AEs were reported for 3 of 63 subjects (4.8%). For treatment
emergent AEs, including all 63 subjects, no SAEs or other significant AEs
(ICH E3 criteria), or AEs of severe intensity were reported. Of the 47 subjects
receiving BI 638683, 7 (14.9%) reported AEs. The most frequent category of
AEs by system organ class (SOC) was gastrointestinal (GI) disorders, in 5 of
47 subjects (10.6%). For 1 subject in the highest dose group of BI 638683
(700 mg), an AE (moderate nausea) was reported that was considered by the
investigator as related to the investigational drug. For the 16 subjects receiving
placebo, 3 (18.8%) reported AEs. The most frequent SOC reported for placebotreated patients was also GI disorders, in 2 of 16 subjects (12.5%). For treatmentemergent AEs, including all 63 subjects, all events were of mild or moderate
intensity and all resolved without concomitant therapy. No correlation was
evident between AE incidence and dose of BI 638683.
There were no notable mean changes in laboratory parameters (end-of-treatment
relative to baseline). Including both BI 638683 and placebo treatments, for
individual subjects, occasional laboratory parameters shifted from the normal
range at baseline to above or below the normal range at the end of treatment.
None of these shifts was assessed by the investigator as being of clinical
relevance. There were no relevant changes in vital signs or ECG parameters over
the course of treatment. Global tolerability was assessed by the investigator as
good or satisfactory for all subjects.
There were no safety findings in this trial that indicated a risk to healthy subjects
from intake of single doses of up to 700 mg BI 638683.
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Conclusions:

PK data demonstrated adequate plasma exposures to BI 638683 during the trial,
and showed that urinary excretion is not the major mode of excretion for
BI 638683. PD data indicated substantial inhibition of receptor internalisation at
a dose of 700 mg and maximal inhibition of synthesis of target mRNAs at doses
of 500 mg and higher. PK-PD data suggested that a dose of 700 mg BI 638683
would result in 90% inhibition of receptor internalisation for 24 h after
administration of BI 638683, and that a dose of 500 mg or higher would result in
maximal inhibition of mRNA synthesis for 24 h after dosing.
No safety issues arose in this trial that would preclude further clinical
development of BI 638683.

