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Abstract

Introduction ModraDoc006 is a novel docetaxel tablet formulation that is co-administrated with the cytochrome P450 3A4
and P-glycoprotein inhibitor ritonavir (r): ModraDoc006/r.

Objectives This study evaluated the effect of food consumed prior to administration of ModraDoc006/r on the pharmacoki-
netics of docetaxel and ritonavir.

Methods Patients with advanced solid tumours were enrolled in this randomized crossover study to receive ModraDoc006/r
in a fasted state in week 1 and after a standardized high-fat meal in week 2 and vice versa. Pharmacokinetic sampling was
conducted until 48 h after both study drug administrations. Docetaxel and ritonavir plasma concentrations were determined
using liquid chromatography with tandem mass spectrometry. Safety was evaluated with the Common Terminology Criteria
for Adverse Events, version 4.03.

Results In total, 16 patients completed the food-effect study. The geometric mean ratio (GMR) for the docetaxel area under
the plasma concentration—time curve (AUC),,_,g, AUC,, ;s and maximum concentration (C,,,,,) were 1.11 (90% confidence
interval [CI] 0.93-1.33), 1.19 (90% CI 1.00-1.41) and 1.07 (90% CI 0.81-1.42) in fed versus fasted conditions, respectively.
For the ritonavir C,,,,, the GMR was 0.79 (90% CI 0.69-0.90), whereas the AUC,,_,3 and AUC,,_;,; were bioequivalent.
The most frequent treatment-related toxicities were grade <2 diarrhoea and fatigue. Hypokalaemia was the only observed
treatment-related grade 3 toxicity.

Conclusions The docetaxel and ritonavir exposure were not bioequivalent, as consumption of a high-fat meal prior to adminis-
tration of ModraDoc006/r resulted in a slightly higher docetaxel exposure and lower ritonavir C,,,. Since docetaxel exposure
is the only clinically relevant parameter in our patient population, the overall conclusion is that combined ModraDoc006 and
ritonavir treatment may be slightly affected by concomitant intake of a high-fat meal. In view of the small effect, it is most
likely that the intake of a light meal will not affect the systemic exposure to docetaxel.

ClinicalTrials.gov Identifier NCT03147378, date of registration: May 10 2017.

1 Introduction

Docetaxel retains a key role in the systemic treatment of
patients with different types of solid tumours and is currently
administered as a 3-weekly intravenous treatment [1-5]. Oral
administration of docetaxel in a weekly schedule can have
several advantages. Oral treatment avoids hypersensitivity
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reactions related to the excipients of intravenous taxane
formulations, thereby avoiding the need for corticosteroid
premedication [8]. In addition, oral administration of chemo-
therapy is more practical, is preferred by patients and can
improve quality of life [9-13]. Furthermore, oral administra-
tion might improve the cost effectiveness of chemotherapy
treatment [12, 14]. Finally, a weekly regimen might lead
to better safety, as administration of docetaxel in a weekly
instead of a three-weekly schedule was associated with less
myelosuppression [6, 7].

However, the oral administration of docetaxel is ham-
pered by its low oral bioavailability. This is the result of
pharmaceutical and pharmacological factors: the poor water
solubility of the drug and the extensive first-pass metabolism
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This study evaluated the effect of a high-fat meal on the
pharmacokinetics of ModraDoc006/r: a novel oral tablet
formulation of docetaxel (ModraDoc006) co-adminis-
tered with ritonavir (r).

Although intake of a high-fat meal before administra-
tion of ModraDoc006/r led to a slightly higher docetaxel
exposure and lower peak concentration of ritonavir, the
effect is considered small.

Patients are advised to take ModraDoc006/r at least 1

h before or at least 2 h after a high-fat meal. In view of
the small effect, it is most likely that the intake of a light
meal will not affect the systemic exposure to docetaxel.

by cytochrome P450 (CYP) 3A4 and excretion by P-glyco-
protein (P-gp) in the liver and gastro-intestinal tract [15, 16].
The bioavailability of oral docetaxel was improved in two
ways with the novel ModraDOCQ06/r formulation. First, the
first-pass effect was reduced by co-administration of ritona-
vir (1), an inhibitor of both CYP3A4 and P-gp [16, 17]. Sec-
ond, water solubility was improved with the production of a
tablet containing a spray-dried amorphous solid dispersion
of docetaxel [18]. Treatment with ModraDoc006 in combi-
nation with ritonavir (ModraDoc006/r) was investigated in
two phase I studies in patients with advanced solid tumours
[19, 20]. A bi-daily schedule of weekly ModraDoc060/r was
pursued for further clinical development [20].

All patients in these phase I studies were treated in fasted
conditions. To potentially improve patient convenience, a
food-interaction study was performed to investigate the effect
of food on the pharmacokinetics of ModraDoc006/r [21-23].
Since ModraDoc006 was administered in fasted conditions in
the previous phase I trials, the effect of food on the pharma-
cokinetics was never investigated. Studies with the other oral
taxanes BMS-275183 and tesetaxel reported no pharmacoki-
netic interactions with food [24, 25]. It is reported that the
pharmacokinetics of ritonavir can be affected by food, result-
ing in lower plasma exposure of ritonavir in a fed state, prob-
ably due to delayed gastric emptying [26-28]. However, other
food-effect studies reported bioequivalent results or clinically
irrelevant differences in ritonavir pharmacokinetics in fed
and fasted states [29, 30]. Since ritonavir is used as a booster
drug, any food interaction with ritonavir may also affect the
exposure to docetaxel when ModraDoc006/r is administered
with food. Therefore, this randomized crossover food-inter-
action study investigated the pharmacokinetics of docetaxel
and ritonavir after administration of ModraDoc006/r, with
and without prior intake of a high-fat meal, in patients with
advanced solid tumours.
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2 Methods
2.1 Study Design and Treatment

The effect of food on the plasma exposure of docetaxel
and ritonavir after administration of ModraDoc006/r was
assessed in an open-label, two-period crossover design, as
shown in Fig. 1. The maximum tolerated dose (MTD) for
further clinical development was determined in a phase I
dose-finding study in patients with advanced solid tumours
as ModraDoc006 30 mg with ritonavir 100 mg in the morn-
ing and ModraDoc006 20 mg with ritonavir 100 mg in the
afternoon [20]. In this food-effect study, a single dose of
ModraDoc006 30 mg was administered simultaneously
with ritonavir 100 mg (Norvir®). This corresponds to the
highest single dose intended to be marketed in patients with
advanced solid tumours, in accordance with the US FDA
guidelines for food-effect studies [22].

2.2 Patient Eligibility

The study was conducted in adult patients with advanced
solid tumours for whom no standard therapy of proven
benefit existed and who might benefit from treatment with
docetaxel. Patients with difficulties swallowing oral medi-
cation, bowel obstructions, motility disorders or previous
surgery that could influence the absorption of drugs or
intake of a high-fat meal were excluded, as were patients
using comedication that could alter the pharmacokinetics
of docetaxel and/or ritonavir, such as CYP3A4- or P-gp-
modulating drugs. A World Health Organization (WHO)
performance status (PS) of < 1, a life expectancy of at least
3 months, adequate baseline bone marrow (haemoglobin >
6.0 mmol/L, absolute neutrophil count > 1.5 x 10°/L, plate-
let count > 100 x 109/L), renal function (creatinine < 1.5
X upper limit of normal [ULN] or creatinine clearance >
50 mL/min by Cockcroft—-Gault formula) and hepatic func-
tion (bilirubin < 1.5 X ULN, alanine aminotransferase and
aspartate aminotransferase of < 2.5 X ULN or <5 X ULN in
case of hepatic metastases) were required for participation.

2.3 Study Procedures

Patients were randomized 1:1 into two treatment groups.
Group A received ModraDoc006/r under fasting conditions
the first week and under fed conditions during the second
week of treatment. Group B received ModraDoc006/r under
fed conditions the first week and under fasted conditions dur-
ing the second week of treatment. Randomization was per-
formed centrally at the Biometrics Department of the Neth-
erlands Cancer Institute. Patients were considered evaluable
for pharmacokinetics and safety when they complied with
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Arm A (N=9)

ModraDoc006 30 mg

—  Ritonavir 100 mg

Wk 1 fasted — Wk 2 fed

Randomization
(N=18)

Arm B (N=9)

Ritonavir 100 mg

Wk 1 fed — Wk 2 fasted

ModraDoc006 30 mg

Fig. 1. Study design and patients. In total, 18 patients were screened
and randomized (1:1) to arm A or B. Each patient received Modra-
Doc006 30 mg in combination with ritonavir 100 mg with or with-
out a high-fat meal in week 1 or 2, according to the randomization
arm. In arm A, nine patients were randomized. One patient did not
start with ModraDoc006/r because of symptomatic brain metastases
diagnosed on the starting day and was excluded from safety and phar-
macokinetic evaluation. A second patient in arm A received only one

the fasting instructions, had eaten at least 75% of the high-
fat meal within 30—45 min on the day of fed administration,
completed the administrations of ModraDoc006/r (Modra-
Doc006 30 mg together with Norvir® 100 mg), did not vomit
within 2 h after the intake and completed the pharmacoki-
netic blood sampling during the first 2 weeks of treatment.

The meal administered in the food-effect arm consisted of
a high-fat meal in accordance with the FDA guidelines [22].
This meal, described in Table 1, was given 30 min prior to
intake of ModraDoc006/r. In both treatment arms, an over-
night fast of at least 10 h prior to treatment administration
and a fasting period of 4 h post dose was applied.

Blood sampling for pharmacokinetic analysis was per-
formed at 26 time points in week 1 and 2 up to 48 h after
ModraDoc006/r administration. Venous blood was collected
in 4 mL lithium heparin tubes. The samples were processed
by centrifugation at 1500 g at 4 °C for 10 min. Plasma was
stored within 1 h after sampling in Eppendorf tubes at —20
°C. Docetaxel and ritonavir concentrations were determined
by a validated bioanalytical liquid chromatography with
tandem mass spectrometry assay [31]. Stable isotopically
labelled docetaxel was used in the assay as internal stand-
ard, with a lower limit of quantification of 0.5 ng/mL for
docetaxel and 2.0 ng/mL for ritonavir.

Safety measurements included weekly assessments of
signs and symptoms, routine physical examination, vital
signs, Eastern Cooperative Oncology Group/WHO PS, clini-
cal haematology and chemistry laboratory tests and evalu-
ation of concomitant medication. After completion of the

___Evaluable for safety  Evaluable for PK
(N=8) (N=7)

. Evaluable for safety  Evaluable for PK
(N=9) (N=9)

administration of ModraDoc006/r (in fasted condition) and discontin-
ued in week 2 because of rapid clinical deterioration due to disease
progression and development of a pneumosepsis; neither event was
considered related to study medication. This patient was evaluable for
safety but not for the pharmacokinetic food-interaction evaluation. In
arm B, all nine randomized patients completed the food-effect study
and were evaluable for safety and pharmacokinetic analysis. PK phar-
macokinetics, Wk treatment week

food-interaction study, patients continued ModraDoc006/r
treatment within a roll-over safety study. In this roll-over
study, patients were treated with the previously established
MTD of ModraDoc006/r [20]. For one patient discontinu-
ing treatment with ModraDoc006/r, a safety follow-up 28
days after the last intake of ModraDoc006/r was conducted.
All adverse events (AEs) were assessed according to the
National Cancer Institute’s Common Terminology Criteria
for AEs criteria (NCI-CTCAE v4.03). Toxicities that were
assessed by the investigator as possibly, probably or defi-
nitely related to ModraDoc006 and/or ritonavir were con-
sidered as treatment-related AEs. Data on serious AEs were
also collected.

Pharmacokinetic parameters were determined using vali-
dated scripts in the R software package (version 3.01) [32].
The mean, median, coefficient of variation and range of the
following parameters of docetaxel and ritonavir were calcu-
lated: maximum plasma concentration (C,,,,), time to C,,,,
(t.ax)> area under the plasma concentration versus time curve
from zero to the last datapoint at 48 h (AUC,_,5) and AUC
from zero to infinity (AUC_;¢)-

A total of 16 patients with evaluable pharmacokinetic
data were planned for enrolment. The 90% confidence inter-
val (CI) for the ratio of the population geometric means
(GM) between fed and fasted treatments, based on log-
transformed data, was calculated for AUC_;,;, AUC_45
and C,,,. According to the FDA guidelines, no food effect
should be concluded if both the lower and higher 90% CI
values of the GM ratio are contained in the bioequivalence

A\ Adis



106

M. A.C.Vermunt et al.

Table 1 Administered high-fat

. . Ingredients Amount (g) kcal Fat (g) Protein (g) Carbohydrate (g)

meal with caloric breakdown
Two eggs 120 184 10.6 12.5 1.1
Sausage or 48+ cheese 30 or 30 129 or 114 11.7 or 9.7 6.30r7.8 0.20r0
Butter 30 255 24 0.3 0
Two slices of bread 60 140 2.3 54 25.8
Banana 130 125 0.4 14 27
Full-fat milk 240 152 8 8 11
Total with sausage 985 57 33.9 65.1
Total with 48+ cheese 970 55 35.4 64.9
g grams, kcal kilocalorie

range of 0.80-1.25 for AUC_;,., AUC_45 and C,,, [22]. 3.2 Docetaxel Pharmacokinetics

All analyses were performed in accordance with regulatory
guidelines [22].

This study was compliant with current standards of
International Conference for Harmonization—Good Clini-
cal Practice and the WHO Declaration of Helsinki and with
the Medical Research Involving Human Subjects Act. The
study was approved by the Medical Ethical Committee of the
Netherlands Cancer Institute. This study was registered at
ClinicalTrials.gov, identifier number NCT03147378.

3 Results
3.1 Study Treatment and Patients

A total of 18 patients were randomized, 16 of whom com-
pleted the food-effect study, as shown in Fig. 1. In arm A,
one patient did not start treatment with ModraDoc006/r
and another patient received only 1 week of treatment,
both because of disease-related complications. As shown in
Table 2, of the 18 patients participating in the study, six were
male and 12 were female. The median age was 58.5 years
(range 45-76), and most patients (94.4%) were Caucasian.
Ten patients were diagnosed with non-small-cell lung can-
cer, two with squamous cell carcinoma of the head and neck,
two with ovarian cancer and four with another metastatic
cancer type. The great majority of patients were pre-treated
with chemotherapy (94.4%), immunotherapy (including
targeted monoclonal antibodies, 72.2%) or radiotherapy
(61.1%). Three patients had received one prior line of sys-
temic anticancer therapy (including chemotherapy, immu-
notherapy and/or targeted therapy), five patients were pre-
treated with two lines of systemic therapy and ten patients
had received three or more lines of systemic therapy before
enrolment in this study.
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The mean plasma concentration versus time curves and
pharmacokinetic parameters of docetaxel are shown in Fig. 2
and Table 3, respectively. All 16 patients who completed
the study were included in the pharmacokinetic analysis,
except for the docetaxel AUC ; ., as determination was not
possible in two patients because of uncertainty in the regres-
sion line. As shown in Fig. 2, the mean plasma concentra-
tion—time curves of docetaxel show a similar shape in fasted
and fed states. The mean AUC_,5, AUC_;; and C,,,, of
docetaxel under fasted and fed conditions are reported in
Table 3. In fed conditions, the mean docetaxel AUC,, ; ; was
slightly higher (921.87 + 804.62 vs. 731.47 + 499.61 ng/
mL X h) as was also observed for the C,,,, (88.22 + 75.40
vs. 69.55 + 52.06 ng/mL).

As reported in Table 4, the GMs and their ratios for the
fed versus fasted states were calculated according to the
regulatory guidelines, where a GM ratio with a 90% CI
0.80-1.25 is considered bioequivalent [22]. The GM ratios
for the docetaxel AUC, 43 AUC,_ ;s and C,,, were 1.11
(90% CI 0.93-1.33), 1.19 (90% CI 1.00-1.41) and 1.07
(90% CI 0.81-1.42) in fed versus fasted conditions, respec-
tively. Since the upper limits of the 90% CI of the GM ratios
are above the regulatory-defined 0.80—1.25 bioequivalence
range for all docetaxel parameters, there might be a slightly
higher docetaxel exposure in the fed state, so bioequivalence
cannot be concluded.

3.3 Ritonavir Pharmacokinetics

Figure 3 shows the mean plasma concentration versus time
curves for ritonavir. The pharmacokinetic parameters are
listed in Table 5. With the exception of the C,,,,, the mean
curves have a similar pattern in fasted and fed states. The
mean C,,, of ritonavir was slightly but not significantly
lower in fed conditions (709.84 + 486.41 vs. 820.81 +
436.45 ng/mL). The mean ¢, ,, of ritonavir was 4.0 + 2.0 in

max
fasted conditions compared with 6.3 + 5.3 in fed conditions.
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Table 2 Patient characteristics

Arm A (week 1 fasted,
week 2 fed) (N=9)

Characteristics

Arm B (week 1 fed, week
2 fasted) (N=9)

Total (N=18)

Sex

Male 2(22.2) 4(44.4) 6 (33.3)

Female 7 (77.8) 5(55.6) 12 (66.7)
Age

Median (Q1-Q3) 58 (54-65) 59 (51-65) 58.5 (53.3-65.0)

Minimum-maximum 45-71 48-76 45-76
Ethnicity

Caucasian 9 (100) 8 (88.9) 17 (94.4)

Other 0(0) 1(11.1) 1(5.6)
WHO performance status

0 3(33.3) 3(33.5) 6 (33.3)

1 6 (66.7) 6 (66.7) 12 (66.7)
Tumour type

Non-small-cell lung cancer 5(55.6) 5(55.6) 10 (55.6)

SCCHN 0(0.0) 2(22.2) 2(11.1)

Ovarian cancer 1(11.1) 1(11.1) 2(11.1)

Other? 3(33.3) 1(11.1) 4(22.2)
Prior anticancer treatment

Chemotherapy 9 (100) 8 (88.9) 17 (94.4)

Immunotherapy 5(55.6) 8 (88.9) 13 (72.2)

Radiotherapy 5(55.6) 6 (66.7) 11 (61.1)

Surgery 3(33.3) 2(22.2) 5(27.8)

Data are presented as N (%) unless otherwise indicated

SCCHN squamous cell carcinoma of the head and neck, WHO World Health Organization

#Anal carcinoma (one patient), urothelial cell carcinoma (one patient), small-cell lung cancer (one patient),
neuroendocrine carcinoma of the cervix (one patient)

150

100
- Fasted (N=16)
< Fed (N=16)

Mean = SEM docetaxel plasma
concentration (ng/mL)

0 10 20 30 40 50
Time after dose (hours)
Fig.2 Mean plasma concentration versus time curves of docetaxel

after administration of ModraDoc006/r in fasted and fed conditions.
SEM standard error of the mean

The GM ratios for ritonavir in fed versus fasted states
are reported in Table 6. The GM ratios for the ritonavir
AUC_45, AUC_ ;¢ and C,,, were 0.91 (90% CI 0.81-1.03),
0.94 (90% CI 0.81-1.08) and 0.79 (90% CI 0.69-0.90) in
fed versus fasted conditions, respectively. The lower limit
of the 90% CI of the GM ratio of the C,,,, was below the
0.80-1.25 bioequivalence range. Intake of a high-fat meal
before administration of ModraDoc006/r led to lower peak
concentrations of ritonavir in the fed state, with an approxi-
mately 21% decrease in the C,,,. The GM ratios and 90%
ClIs of the ritonavir AUC,, 44 and AUC ;. were contained
within the 0.80-1.25 bioequivalence range for fed versus
fasted conditions. Therefore, according to the regulatory
guidelines, although a food interaction was observed for the
ritonavir C,,,,, the total systemic exposure was considered

bioequivalent in fed and fasted states [22].
3.4 Safety

All related AEs are listed in Table 7, according to the worst
occurring treatment-related AE per patient in fasted and fed
states. Although the docetaxel exposure was slightly higher,
this did not lead to a higher incidence of AEs in the fed
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Table 3 Docetaxel

b ineti Parameter Fasted Fed
pharmacokinetics
N Mean GM SD N Mean GM SD
AUC,_44 (ng X h/mL) 16 640.92 449.65 446.05 16 744.49 500.07 632.25
AUC ;s (ng X h/mL) 142 731.47 509.74 499.61 142 921.87 604.65 804.62
Chax (ng X mL) 16 69.55 51.26 52.06 16 88.22 54.78 75.40
fax (D) 16 2.97 2.54 2.09 16 341 2.80 2.25

AUC, 45 area under the plasma concentration—time curve from 0 to the last time point at 48 h, AUC,,_,r area
under the plasma concentration—time curve from O to infinity, C,,,, maximum concentration, GM geometric

max
mean, SD standard deviation, t,,,, time at which C,, was measured

max
“Patients with unreliable regression were removed for AUC,,_;. AUC ;s was determined with extrapola-
tion of the AUC to infinity using the terminal elimination constant (K,)

Table 4 Docetaxel food-effect calculations

Parameter, ratio fed/fasted N GM ratio CV Minimum Maximum 90% CI Assessment

AUC,, 43 (ng X h/mL) 16 1.1121 0.4169 0.5686 1.9183 0.9332-1.3254 Not bioequivalent
AUC ;s (ng X h/mL) 14 1.1862 0.3700 0.6143 2.0390 1.0012-1.4054 Not bioequivalent
Cpax (ng X mL) 16 1.0686 0.7169 0.3941 4.5434 0.8058-1.4171 Not bioequivalent

AUC, 4 area under the plasma concentration-time curve from O to the last time point at 48 h, AUC, ;- area under the plasma concentration—
time curve from O to infinity, CI confidence interval, C,,,. maximum concentration, CV coefficient of variation, GM geometric mean

1250 was not considered related to the study treatment. Because
this patient also experienced diarrhoea, as a result of either
the antibiotics or the ModraDoc006/r treatment, the hypoka-
laemia was evaluated as possibly related to the study treat-
ment. This patient only received ModraDoc006/r in the
fasted state and discontinued before the start of the second
week of treatment in the fed state because of these disease-
related complications. No serious AEs considered related to

ModraDoc006/r were observed in the study.

1000+

750

- Fasted (N=16)
< Fed (N=16)

500+

concentration (ng/mL)

4 Discussion

Mean + SEM ritonavir plasma

250

The docetaxel exposure after intake of ModraDoc006/r in
fed and fasted states cannot be considered bioequivalent,
as the GM ratios with their corresponding 90% Cls were
not completely contained within the regulatory-defined
0.80-1.25 equivalence range for the AUC, 43 AUC, ;¢ and

0 10 20 30 40 50
Time after dose (hours)

Fig.3 Mean plasma concentration versus time curves of ritonavir C

after administration of ModraDoc006/r in fasted and fed conditions.
SEM standard error of the mean

state. The most frequently occurring AEs were grade 1 and
2 fatigue and diarrhoea, each experienced by a total of four
patients in the fasted state, whereas two patients experienced
nausea and vomiting in the fed state.

Hypokalaemia was the only grade 3 treatment-related
AE observed, occurring in a patient who received intensive
intravenous fluid replacement because of pneumosepsis that
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‘nax- Lherefore, the docetaxel exposure was slightly higher
in the fed state. For ritonavir, the lower range of the 90% CI
of the GM ratio for the C,,,, was below 0.80, indicating that
the intake of a high-fat meal resulted in a lower peak concen-
tration of ritonavir. However, the total exposure of ritonavir
seemed to be unaffected by food, as the 90% ClIs of the AUC
og and AUC, ;- were within the bioequivalence range.
Since ritonavir is used as a booster drug for docetaxel,
only the docetaxel exposure is considered clinically relevant
for our patients. As observed in this study, the lower C,,, of

max
the booster drug did not lead to a lower systemic uptake of
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Table 5 RiFona.vir Parameter Fasted Fed

pharmacokinetics

N  Mean GM SD N  Mean GM SD

AUC, , (ng X h/mL) 16  11,198.69 8686.94 7721.01 16 11,471.61 7919.02  9520.49
AUC ;s (ng xh/mL) 14* 11,514.69 9081.88 7372.01 13* 12,627.06 832147 11,177.55
Chax (ng X mL) 16 820.81 682.79  436.45 16 709.84  539.88 486.41
tnax () 16 4.0 3.62 202 16 6.34 5.08 5.25

AUC,_4s area under the plasma concentration—time curve from 0 to the last time point at 48 h, AUC,,_;,r area

under the plasma concentration—time curve from 0 to infinity, C

mean, SD standard deviation, t,,,,

‘e AXimum concentration, GM geometric

time at which C,,,, was measured

“Patients with unreliable regression were removed for AUCO-inf. AUCO-inf was determined with extrapo-
lation of the AUC to infinity using the terminal elimination constant (K,)

Table 6 Ritonavir food-effect calculations

Parameter, ratio fed/fasted N GM ratio CvV Minimum Maximum 90% CI Assessment
AUC, (ng X h/mL) 16 09116 0.2829 0.6045 1.5379 0.8072-1.0295 Bioequivalent
AUC ;s (ng X h/mL) 13 0.9352 0.3035 0.6073 1.5679 0.8076-1.0830 Bioequivalent
Cpax (ng X mL) 16 0.7907 0.3141 0.5398 1.5251 0.6912-0.9045 Not bioequivalent

AUC, 4 area under the plasma concentration-time curve from O to the last time point at 48 h, AUC, ;- area under the plasma concentration—
time curve from O to infinity, CI confidence interval, C,,,. maximum concentration, CV coefficient of variation, GM geometric mean

Table 7 Treatment-related

. . AE? Fasted (N=17) Fed (N=16)
adverse events for all patients in
fasted and fed conditions CTCAE grade CTCAE grade
1 2 3 1 2 3
Fatigue 1 (6%) 3 (18%) - - - -
Diarrhoea 3 (18%) 1 (6%) - - - -
Nausea 1 (6%) - - 2 (13%) - -
Vomiting - - - 2 (13%) - -
Anorexia 1 (6%) - - - - -
Rectal haemorrhage - - - 1 (6%) - -
Stoma site haemorrhage - - - 1(6%) - -
Hypokalaemia - - 1(6%) - - -
Hypomagnesaemia 1 (6%) - - - - -

AE adverse event, CTCAE Common Terminology Criteria for AEs

*For each AE, the total number of patients is reported. In case of repeating similar AEs reported by one
patient in fed or in fasted state, these AEs are counted once, and only the worst grade is reported

ModraDoc006. In fact, the docetaxel exposure was slightly
higher after intake of ModraDoc006/r in the fed state. The
effect of this 19% higher docetaxel AUC ;¢ in the fed state
(based on the GMs) was considered small. Moreover, minor
differences were expected based on the observed intra-
patient variability in docetaxel exposure in the other phase
I studies performed with ModraDoc006/r, where patients
were treated with ModraDoc006/r in fasted conditions [19,
20]. Therefore, although the GM ratios for the docetaxel
AUC,,_43, AUC_;,rand C,,, and the ritonavir C,,, were not
bioequivalent in this food-interaction study, treatment with

ModraDoc006/r will most likely not be affected by the con-
comitant intake of a light meal. This might further enhance
the convenience of the oral chemotherapy treatment.
ModraDoc006/r treatment is currently being developed
in the clinic as a bi-daily weekly schedule, dosed as Modra-
Doc006 30 mg with ritonavir 100 mg in the morning and
ModraDoc006 20 mg with ritonavir 100 mg in the evening
[20]. In line with the currently available regulatory guide-
lines, food interaction was investigated for the highest single
dose that is used in the bi-daily schedule (i.e., ModraDoc006
30 mg in combination with ritonavir 100 mg) [22]. Although
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the C,,, of ritonavir was lower in the fed state, the docetaxel
exposure was higher in the fed state. Therefore, the lower
ritonavir C,,,, did not diminish the boosting effect needed
for the systemic uptake of ModraDoc006, so the effect of
food interaction is expected to be small with twice-daily
administration.

ModraDoc006/r was well tolerated in both the fed and
the fasted state. The observed AEs in this food-effect study
were generally mild. However, the safety results should be
interpreted with caution because of the short duration of
treatment and the low administered dose of ModraDoc(006/r.
Diarrhoea, fatigue, nausea and vomiting were the most fre-
quently reported AEs, in line with the already known safety

profile of ModraDoc006/r [19, 20].

5 Conclusion

Administration of a high-fat meal prior to administration
of ModraDoc006/r resulted in a slightly higher docetaxel
exposure and a lower C,,,, of ritonavir. The 90% CI of the
GM ratios of the docetaxel AUC,, 43, AUC, ;,r and docetaxel
and ritonavir C,, were just outside the regulatory-defined
0.80-1.25 bioequivalence range, indicative of a food interac-
tion. Since docetaxel exposure is the only clinically relevant
parameter in our patient population, the overall conclusion is
that ModraDoc006 and ritonavir treatment may be slightly
affected by concomitant intake of a high-fat meal. There-
fore, patients are advised to take ModraDoc0O06/r at least 1
h before or at least 2 h after a high-fat meal. In view of the
small effect, it is most likely that intake of a light meal will
not affect the systemic exposure to docetaxel.
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