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A phase I-1l and pharmacokinetic study

of imatinib mesylate in combination with
irinotecan in patients with relapsed or refractory
small-cell lung cancer

ABSTRACT

Background: The purpose of this study was to determine the maximum tolerated doses
(MTDs); the dose limiting toxicities (DLTs); the possible pharmacokinetic (PK) interactions; and

to evaluate the clinical activity of the imatinib plus irinotecan combination in pre-treated patients
with extensive stage SCLC

Patients & Methods: Patients with refractory/relapsed SCLC were eligible. During the phase |
part of the study, escalated doses of imatinib were administered daily in combination with
irinotecan every 14 days. DLT and pharmacokinetic parameters of both drugs were determined
during the first treatment cycle. During the phase Il part of the study, the determined MTDs of
the drugs were used to treat eligible patients.

Results: During the phase | part of the study (n=11 patients), the MTDs for imatinib and
irinotecan were defined at 400 mg/day and 150 mg/m? every 2 weeks, respectively. Grade 4

_neutx_’opema_z and treatment delay due to grade 3 neutropenia were the DLTs. PK analysis for
imatinib, irinotecan and their majo i oo ot
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Cellular and molecular effects of metronomic vinorelbine and
4-0O-deacetylvinorelbine on human umbilical vein

endothelial cells
Eirini Biziota®, Evangelos Briasoulis®®, Leonidas Mavroeidis®¢,
Marios Marselos?, Adrian L. Harris® and Periklis Pappas

Metronomic oral vinorelbine (VRL; Navelbine) was shown in
clinical trials to yield sustainable antitumor activity possibly
through antiangiogenic mechanisms. We investigated the
effects of protracted low-dose VRL on human umbilical vein
endothelial cells, compared with a conventional
chemotherapy model. Human umbilical vein endothelial cell
cultures were treated with different concentrations of VRL
(0.001 nmol/I to 1 mmol/l) for 4, 24 and 96 h. The effects of
different drug concentrations on cell growth, cell cycle,
apoptosis and expression of the angiogenesis-modulating
genes interleukin-8, cyclooxygenase-2, CD36 and
peroxisome proliferator-activated receptor y were assessed
using the metronomic or conventional chemotherapy model.
Apoptosis and cell-cycle effects were assessed by flow
cytometry. Gene expression was measured at the transcript
level by quantitative reverse transcriptase-PCR, protein
expression by immunoblotting and levels of proteins
secreted in the cell medium by enzyme-linked
immunosorbent assay. Activation of the nuclear factor-kB

ab

dependent and nuclear factor-xB-related increase in
proangiogenic interleukin-8 and cyclooxygenase-2 and a
decrease in the thrombospondin-1 receptor CD36 and
peroxisome proliferator-activated receptor y at mMRNA and
protein levels. In contrast, the opposite was evident with
protracted picomolar to low nanomolar concentrations
(metronomic dosing). Our data provide experimental
support for metronomic VRL by showing that a protracted
low dose outperforms pulsed high-dose administration in
inducing antiangiogenic effects in proliferating human
endothelial cells. Anti-Cancer Drugs 00:000-000 Copyright
© 2015 Wolters Kluwer Health, Inc. All rights reserved.

Anti-Cancer Drugs 2015, 00:000-000

Keywords: human umbilical vein endothelial cell, interleukin-8,
metronomic chemotherapy, nuclear factor-xB, peroxisome
proliferator-activated receptor v, vinorelbine
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Metronomic vinorelbine: Anti-angiogenic activity in vifro
in normoxic and severe hypoxic conditions, and severe
hypoxia-induced resistance to its anti-proliferative
effect with reversal by Akt inhibition
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Abstract. Metronomic chemotherapy is the protracted, dense
administration of low sub-toxic doses of chemotherapy. to
inhibit tumor angiogenesis. Vinorelbine is an orally bioavail-
able vinca alkaloid shown to be useable for metronomic
administration. In clinical trials, metronomic vinorelbine has
been demonstrated to generate sustainable antitumor efficacy
at low nanomolar (nM) concentrations with negligible toxicity.
We sought to determine whether the clinically relevant metro-
nomic concentration of vinorelbine is anti-angiogenic in vitro

anti-angiogenic basis of metronomic vinorelbine and we show
that severe hypoxia mediates resistance to its anti-proliferative
effect on endothelial cells. Akt warrants further investigation
as a potential target to circumvent this hypoxic resistance.

Introduction

Metronomic chemotherapy is the chronic administration
of low dose chemotherapy as opposed to the conventional
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e Paclitaxel, Gemcitabine & Oxaliplatin
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are coming from

24hrs data because
are more complete

Is there a comment
about a delay for Tmax
in FDA's notes?

How the values are
changing when from d1
(single dose) goes to
steady state (multiple
doses), in FDA's notes?

metabolite to glivec should
be around 16%. This is the
caseforday 1 &2

Karampeazis A, Pappas P, et al. FCO 2 (3), 18-27. 2012.
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Cl{obzerved)

@-A 1450
[ExlRuy s

Mean

TOTAL

[3]

1145

24

15,4
14453
0,052
12,0897
14453
1736,1215
10,5439

6,857
80,357
24,000
14,800

1035,500

0,071

11,117
1035,500
1312129

0,744

0, 0288

0,051

UE

Conc (ng/ml) [
Time (hr}

Trnaoe
Cmax
Tlast
Clast
AUCIzst
Lambda z
t142_Lambda z
AUCal
AUCINF{obsarvs
Vz{observed)

Clobserved)

Mean

6,687
BEE, 200
24,000
523,433
15194 587
0,015

B8 528
15194, 587
G563 433
0,089

0,001

Conc [ngJ’mIln.I'

Tz
Comax
Tlast
Clast
AlICIzst

AUCall
AUCINF{observd

Clobsarved)

A-Z 6308
E0mgim2

2z

7.3

24

218

859.6

10,0478

4.5

8596

1355,5653

0,9232
0,0441

K-Z 5860

3]

9.5
24

5.7
173
10,1372
5,0504
1173
1214,5311
10,3559
0,0454

50 mgim2

K-Z 6320
50 mgim2
]

1174

24

5.6

15881
10,1354
5,0808
15881
1625,1482
027
10,0358

Mean

TOTAL

E,000
107,200
24,000
20,2850
1454 275
0,090
10,656
1454, 275
1912, 705
0,501
0,037

UF

Conc (ng/ml) [
Time [hr]

Tmaz

‘Cmang

Tlast

Clast

AlUCIzst

Lambda z

t142_Lambda z

AUCall

AUCINF{obsarvs

Vr{observed)

Clobserved)

A-Z G208
E0mgim2

[]

1373.9

24

5125
181481

10,0074

53327
181481

87152,253

10,0827

10,0007

K-Z 5360
50 mgim2
]

8877

24

4837
18525,5
10,0203
34,1254
18525.5
41226975
0,0717
10,0015

K-Z 6320 | A-B 5094
50 mgim2 | 60 mgim2
[] []

9353 1686

24 24

4837 440
16885,5] 134502
0,0214 0,0018
32.3376| 3BO.TI22
16835.5] 13450,2
40208, 159 | 25512088
10,0656 10,1252
10,0015 10,0002

50 mgim2
2

M-N 7384 | preanal

2 5,000
8227| 904,847

24 24,000

618,1] 485 4467
16671,5] 15520, 287
0,013 0,015
£2,3288] 103,085
18671.5] 15530,287
64227 405] BE250 280
10,0719 0,088
0, 0009 0,001

Conc (ng/ml) [

Tz

Cmase

Tlast

Clast

ALCIast
Lambda_z
t1/2_Lambds =z
AUCal
AUCINF{observd
Wz{observed)

A-A B
70mgim2

[3]

85,1

24

50,6

13813

0, 0257

25,9847

1381,3

2351,1564

08132

Cl{obzerved)

S-AB424

]

847

24

15,1
11215
10,0512
12,5495
11315
1426,67T46
10,9591

20,0200

10,0491

70 mgim32

N-E 7587
70 mgim32
[3]

4.7

24

15,7
13813
10,0755
98,1335
1381,3
1588, 1764
0, 5808

B-E 8072

TOTAL

70 mgim32
[3]

159.5

24

a7.4
27586
10,0179
38,7352
2759.8
TBAL TTET
0,5118

0,044

0,005

Conc (ng/ml) [
Time (hr}

Tz

Cmazx

Tlast

Clast

AUCIzst

Lambds z

t142_Lambda z

AUCsl

AUCINF{obsarvd

Vz{observed)

A-A 8134
70mgim2

[}

7.5

24

197.7

127839

10,0642

10,8046

127839

15865, 553

0,0688

Clobserved)

=-A 6424
70 mgim2

[}

8542

24

3756

12876.2
0,032z
21,5241
13878,2
25528 617
0,0851

10,0044

M-E 7887 | B-E 8072

Mean

5D

70 mgim2 | 70 mgim2
[}

[

7882 1195.2
24 24

230,1 708,27
10787.7| 210215
10,0359 0, 0075
19,2881 521641
10787.7| 210215
18260, 208| 114821.21
10,1032 0,081

20,0007

20,0037 PR

6,000
538, 200|
24,000
352, 400|
14617 250
0,035
35,945
14617, 350
A 3796 68T
0,085
0,003

0,000
154,521
0,000
191,785
2858, 778
0,020/
32,703
3859, 778
41212872
0,012

0,001
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