
PHASE I STUDIES

NCIC CTG IND.181: Phase I study of AT9283
given as a weekly 24 hour infusion in advanced malignancies

S. F. Dent & K. A. Gelmon & K. N. Chi & D. J. Jonker &

N. Wainman & C. A. Capier & E. X. Chen & J. F. Lyons &

L. Seymour

Received: 26 July 2013 /Accepted: 23 August 2013 /Published online: 27 September 2013
# Springer Science+Business Media New York 2013

Summary Purpose AT9283 is a potent inhibitor of the mi-
totic regulators, Aurora-kinases A and B, and has shown anti-
tumor activity in patients with solid and haematological ma-
lignancies. This phase I study assessed safety, tolerability,
pharmacokinetic and pharmacodynamic properties of
AT9283. Patients and methods Patients with advanced, incur-
able solid tumors or non-Hodgkin’s lymphoma received
AT9283 as a continuous 24-hour infusion on days 1, 8 of a
21-day cycle. A 3+3 dose escalation design was used with a

starting dose of 1.5 mg/m2/day. Pharmacokinetic samples
were collected from all patients on cycle one, and pharmaco-
dynamic samples were collected from 4 patients at the recom-
mended phase II dose (RP2D). Results 35 patients were
evaluable for toxicity and 32 were evaluable for response.
AT9283 was well tolerated, with main toxicities being revers-
ible dose-related fatigue, gastrointestinal disturbance, anemia,
lymphocytopenia and neutropenia. The dose limiting toxic-
ities were febrile neutropenia (two patients) and neutropenia
with grade 3 infection (1 patient) at 47mg/m2/day (established
as the maximum tolerated dose). The RP2D was 40 mg/m2/
day. Pharmacokinetic analyses showed AT9283 appeared to
follow linear kinetics, with a mean elimination half-life of
8.2 h. Pharmacodynamic analyses showed no consistent or
significant changes, but trends suggested evidence of AT9283
inhibition and anti-proliferative activity. One patient had par-
tial response and four patients experienced RECIST stable
disease (median 2.6 months). Conclusion In this study,
AT9283 was well tolerated. The RP2D is 40 mg/m2/day on
days 1, 8 of a 21-day cycle. Ongoing AT9283 trials will assess
efficacy and safety in solid and haematological cancers.
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Introduction

Members of the Aurora-kinase family have recently emerged
as key mitotic regulators required for genome stability [1–5].
The Auroras (A, B and C) are involved in regulating multiple
steps of mitosis including centrosome duplication, formation
of a bipolar mitotic spindle, chromosome alignment on the
mitotic spindle and perhaps more importantly, the fidelity-
monitoring spindle checkpoint itself. Amplification of these
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serine/threonine kinases has been linked to oncogenesis, tu-
mour progression, and decreased survival [4, 6, 7]. Aurora-
kinase A is commonly amplified in solid human tumours and
has been established as an oncogene. Aurora B overexpression
leads to defects in mitosis and increased tumour invasiveness
[5, 8, 9]. To date, studies have identified many tumour types in
which Aurora A was amplified or otherwise overexpressed
(including breast, pancreatic, ovarian and gastric tumours),
suggesting the potential of Aurora-kinase inhibitors for use
in a broad spectrum of cancers [5, 10–15].

AT9283 (Astex Pharmaceuticals, Cambridge, UK) is a
potent inhibitor of Aurora A and B kinases. It has potent
pro-apoptotic action against tumour cell lines and is less
cytotoxic against normal epithelial cells than tumour cells
[16–18]. AT9283 induces characteristic phenotypic effects in
proliferating tumour cells by causing endoreduplication fol-
lowing inhibition of Histone H3 phosphorylation (pHH3) [5,
16, 17]. Potent antitumour effects have been demonstrated in a
number of xenograft models [5, 16–18]. Two phase I trials
have been conducted with AT9283 delivered as a 72 h intra-
venous infusion every 3 weeks (Online Resource 1) [19–22].
Treatment was generally well tolerated: main toxicities report-
ed were reversible dose-related myelosuppression, gastroin-
testinal disturbance, fatigue and alopecia. Febrile neutropenia
(FN) was the dose limiting toxicity (DLT) in patients with
solid tumours while tumour lysis syndrome was the DLT in
patients with hematological malignancies.

We report a phase I trial of AT9283 given as a 24 h
continuous infusion on days 1 and 8 every 21 days. The
primary endpoint was to determine the recommended phase
II dose (RP2D) of AT9283 given in this schedule. Secondary
objectives were to determine safety and tolerability, pharma-
cokinetic (PK) and pharmacodynamic (PD) profiles, and anti-
tumour activity [measured by the Response Evaluation
Criteria in Solid Tumours (RECIST) [23] of AT9283. An
assessment of AT9283 on pharmacodynamic endpoints was
planned for patients enrolled at the RP2D.

Materials and methods

Eligibility criteria

Patients with advanced, incurable solid tumours or non-
Hodgkin’s lymphoma (NHL) who had received up to two
lines of systemic therapy for metastatic disease (no limitations
for NHL), Eastern Cooperative Oncology Group (ECOG)
performance status of 0 to 2, with adequate bone marrow
reserve, liver and renal function were eligible for this study.
There were no limitations on prior hormonal, immunological,
biologic or signal transduction inhibitor therapy. At least
21 days must have elapsed from prior palliative radiotherapy
or systemic therapy.

Patients with uncontrolled hypertension, cardiovascular
conditions, symptomatic cardiac disease, untreated brain me-
tastases, active or uncontrolled infections, or those receiving
concurrent treatment with other experimental drugs or anti-
cancer therapy were excluded.

This study was approved by the research ethics board of
each participating center. All patients provided written in-
formed consent, and the study was conducted in accordance
with good clinical practice guidelines.

Patient evaluation

Pre-treatment evaluation included a history and physical, he-
matology, biochemistry, coagulation parameters, urinalysis,
pregnancy test (for premenopausal women), ECG, CXR and
other imaging to document disease. During treatment, hema-
tology evaluations were performed twice weekly for cycles 1
and 2, and weekly for each subsequent cycle. Biochemistry
was measured weekly for cycles 1 and 2 and then on day 1 of
each subsequent cycle. Patient history and physical assess-
ment were performed on day 1 of each cycle. Disease status
was assessed every 6 weeks using RECIST [23]. Toxicity was
graded using the Common Toxicity Criteria for Adverse
Events Version 3.0 (National Cancer Institute, Bethesda,
Maryland).

Therapy

AT9283 was administered as a 24-hour infusion on days 1 and
8 every 21 days. The starting dose was 1.5 mg/m2/24 h,
representing 1/3 of the starting dose intensity of previous
72 h infusion trials. A minimum of three evaluable patients
were entered at each dose level until the maximum tolerated
dose (MTD) was reached. Dose escalation to the next dose
level occurred when none of the first three patients exhibited
DLT during the first cycle of treatment. If 1/3 patients expe-
rienced a DLT at a given dose level, then at least three
additional patients were treated at the same dose level for a
total of six patients. If no additional DLT occurred, accrual
began at the next higher dose level. If at least 2/3 or 2/6
patients experienced a DLT, dose escalation was stopped and
that dose level was declared the MTD. The next lower dose
was the RP2D and was to be expanded to enrol up to eight
additional patients.

Dose escalation was based on the worst drug related tox-
icity recorded in cycle 1 at the previous dose level; if grade 1,
doses could be escalated 50–100 %, and if grade 2, 30–49 %.
DLTwas defined as the following AT9283-related toxicities in
cycle 1: ≥ grade 3 non-hematologic toxicity (excluding alope-
cia, inadequately premedicated nausea and vomiting); grade 4
neutropenia ≥ 5 days duration; grade 4 thrombocytopenia; FN
or thrombocytopenic bleeding; and/or a delay of administra-
tion of cycle 2 by 14 days or longer.
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AT9283 was discontinued for grade 4 toxicity. If grade 3
toxicity (excluding alopecia and unpremedicated nausea and
vomiting) was documented, AT9283 was held but could be
resumed after resolution of toxicity to grade 1 or 2 at one dose
level lower than the previous dose. Patients were discontinued
from protocol treatment if the treatment delay (for toxicity)
was greater than 14 days.

Pharmacokinetics

Blood samples for pharmacokinetic assessment were collected
on day 1 (prior to infusion and 0.5, 3, 6, 8 and 10–12 h post
start); day 2 (prior to end of infusion and 5, 15, 30, 60, 120 and
360 min post end infusion) and day 3 (24 h post end of
infusion) from all patients for cycle 1 only. Samples were
centrifuged immediately and plasma stored at −20 °C until
analysis. Plasma AT9283 concentrations were measured using
a validated high pressure liquid chromatograph-tandem mass
spectrometry method. The pharmacokinetic parameters for
AT9283 were calculated using non-compartmental techniques
with WinNonLin Professional (Version 5.3, Pharsight Corp.,
St. Louis, USA).

Pharmacodynamics

All patients enrolled at the expanded RP2D level
underwent sampling for pharmacodynamic endpoints in-
cluding: pHH3, Ki67 p53, and PCNA. Skin biopsies
(suggested site upper outer quadrant of gluteal skin)
were obtained before the first infusion of AT9283, at
the end of the first infusion (day 2) and 24 h after the
end of the first infusion (day 3). Tumour biopsies were
obtained before the first infusion of AT9283 and 24 h
after the end of the first infusion (day 3). Skin biopsies
were analysed by counting the number of positively
stained cells in a defined epidermal area. Tumour biop-
sies were analysed by Astex Pharmaceuticals.

The NCIC Clinical Trials Group (NCIC CTG) spon-
sored the trial and performed all data management and
analyses. Astex Pharmaceuticals Inc. supplied study drug
and contributed financial resources to support the conduct
of this trial.

Results

Patients

Characteristics of the 35 enrolled patients are summarized in
Table 1. All patients were eligible and evaluable for toxicity
and 32 patients were evaluable for response. Colorectal
cancer (17/35) was the most common tumour type and the
majority of patients (28/35) had multiple sites of disease

involvement and had received multiple prior chemotherapy
regimens.

Dose escalation and dose limiting toxicity

Minimal toxicity was observed in the first 4 dose levels
therefore doses of AT9283 were escalated by 100 % for dose
levels 1–5. Grade 2 toxicity (lymphopenia) was observed in
one patient at dose level 5 and thus further dose escalation was
performed as per protocol (30 % dose escalation). DLT (FN)
was documented in one patient treated at dose level 8 (MTD -
47mg/m2/day) (Table 2). Three more patients were enrolled at
this dose level. Another DLT (grade 3 infection with grade 3
or 4 neutropenia) was documented in one patient. Three

Table 1 Patient characteristics

Characteristic No. of patients

Total enrolleda 35

Female 13

Male 22

ECOG Performance Status

0 11

1 23

2 1

Malignancy Type

Colon 13

Rectal/Anal 4

Lung cancer: non-small cell 3

Gyne/GU/Unknown 3

Melanoma/Sarcoma 3

Gallbladder 2

Pancreas 2

Otherb 5

Prior Therapy

Chemotherapy 34

Hormone Therapy 1

Radiotherapy 15

Other therapy 12

Prior Number of Chemotherapy Regimens

0 1

1 4

≥2 30

Number of Sites of Disease

1 7

2 8

3 7

4 or more 13

aMedian age, 58 years (range 35–80 years)
b Other: one each of breast, prostate, and thyroid and two esophageal

No number, ECOG Eastern Cooperative Oncology Group, Gyne gyne-
cological, GU genitourinary
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patients were then accrued to an intermediate dose level
(40 mg/m2/day - dose level 9) with no DLT documented,
although one patient had an episode of FN in cycle 2. Thus,

the RP2D was defined as 40 mg/m2/day. Four more patients
were enrolled at the RP2D level and had serial skin and
tumour biopsies performed and blood collected.

Adverse events

The majority of treatment-related toxicities were grade
1–2 and included reversible fatigue, nausea, vomiting,
anorexia, diarrhea and dose related myelosuppression
(Table 3). At dose level 4 (9 mg/m2/day), there was
one case of grade 3 dyspnea and two cases of grade 3
lymphocytopenia. At 36 mg/m2/day (dose level 7), grade 3
nausea, diarrhea, vomiting, and lymphocytopenia were docu-
mented (one patient each). At the MTD, two patients experi-
enced DLT (FN and grade 3 infection), while at the RP2D, one
patient had unrelated grade 3 dyspnea, two patients had
unrelated grade 4 fatigue and one patient experienced treat-
ment related FN.

No patients discontinued treatment due to drug related
adverse events. Of the 14 reported serious adverse events: five
patients experienced progressive disease (PD) (unrelated to

Table 2 Dose levels and dose-limiting toxicity in cycle 1

Dose level
(mg/m2/day)

No. of
cycles

No. of patients
with DLT/Total
no. of patients

DLT

1.5 5 0/3 −
3.0 8 0/3 −
4.5 7 0/3 −
9.0 5 0/3 −
18 5 0/3 −
24 9 0/4 −
36 22 0/3 −
40 14 0/7 −
47 14 2/6 1 (febrile neutropenia), 1

(grade 3 wound infection)

No number, DLT dose limiting toxicity

Table 3 All reported non-hematologic, hematological and biochemistry adverse events (n =35) at any cycle

Adverse events Dose 1 Dose 2 Dose 3 Dose 4 Dose 5 Dose 6 Dose 7 Dose 8 Dose 9
N =3 N =3 N=3 N =3 N =3 N=4 N =3 N =6 N=7
1.5 3 4.5 9 18 24 36 47 40
mg/m2 mg/m2 mg/m2 mg/m2 mg/m2 mg/m2 mg/m2 mg/m2 mg/m2

CTC grade 1/2 3/4 1/2 3/4 1/2 3/4 1/2 3/4 1/2 3/4 1/2 3/4 1/2 3/4 1/2 3/4 1/2 3/4

Haematologic

Anemia 2 2 3 3 2 4 3 5 1 5 1

Leukopenia 2 3 3 3 2 5

Lymphocytopenia 1 2 1 2 2 1 3 1 1 2 2 4 2

Neutropenia 1 3 2 1 4 1 5

Febrile Neutropenia 1

Platelets 2 2 1 3 4

GI Toxicity

Nausea 2 3 2 1 2 1 1 2 4

Vomiting 1 1 1 1 1 1 1 1

Diarrhea 1 1 1 1 2 2

Anorexia 2 2 2 1 1 2 2 4 4

Gastritis 1 1

Miscellaneous

Infection (wound) 1

Hypertension

Fatigue 2 2 2 1 2 2 3 2 6 4 2

Neurology – Other (cord compression) 1

Tumour Pain 1 1 1 2 4

Dyspnea 2 1 1 1 3 3 1

CTC common toxicity criteria, GI gastrointestinal
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study) resulting in two deaths. Other adverse events, unrelated
to study treatment, included: hydronephrosis (2 pts); bowel
obstruction (1 pt); pulmonary embolism (1 pt); and dehydra-
tion (2 pts). Serious adverse events related to study protocol
included: neutropenia and sepsis (1 pt at RP2D) and FN (2 pts
at MTD).

Drug delivery and delays

Dose intensity at dose levels 1–5 was 100% (Online Resource
2). One patient treated at 24 mg/m2/day (dose level 6) did not
get full day 1 dose due to problems with the peripherally
inserted central catheter. One patient treated at 36 mg/m2/

Table 4 Skin biopsy results

 pHH3 Positive cells/mm2

 Pre End of 
Infusion 

24 hr 
following 
end of 
infusion 

Pt 1 0 0 3.32 
Pt 2  0 0 
Pt 3 9.98  0 
Pt 4 18.99  0 
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 P53 Positive cells/mm2

 Pre End of 
Infusion 

24 hr 
following 
end of 
infusion 

Pt 1 23.25 123.82 82.70 
Pt 2  23.47 90.51 
Pt 3 0.00  38.58 
Pt 4 179.47  107.50 

P53

Pt 1
Pt 2

Pt 3

Pt 4

0

50

100

150

200

Pre Post Post 24hr

P
o

si
ti

ve
 c

el
ls

/m
m

^2

Pt 1

Pt 2

Pt 3

Pt 4

 Ki67 Positive cells/mm2

 Pre End of 
Infusion 

24 hr 
following 
end of 
infusion 

Pt 1 125.65 220.27 283.07 
Pt 2  157.56 118.12 
Pt 3 159.14  60.46 
Pt 4 250.59  162.55 

Ki67
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 PCNA Positive cells/mm2

 Pre End of 
Infusion 

24 hr 
following 
end of 
infusion 

Pt 1 1357.11 597.97 970.28 
Pt 2  1029.43 516.61 
Pt 3 2286.07  509.52 
Pt 4 2332.50  1956.28 
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Pt 1 Pt 2
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pHH3 phosphohistone-H3, hr hour, pt patient, p53 protein 53, Ki67 Ki-67 protein, PCNA proliferating cell nuclear antigen
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day (dose level 7) missed doses and had treatment delayed on
several occasions for reasons unrelated to protocol therapy. At
the highest dose level (47 mg/m2/day), granulocytopenia led
to missed (2 pts), delayed (2 pts) and reduced doses (1 pt).
Overall, at the MTD, only 50% of patients received ≥ 90% of
planned dose intensity. At the RP2D (40 mg/m2/day), dose
intensity was 71.4 %, with one patient requiring dose reduc-
tion and delay due to thrombocytopenia. Additionally, treat-
ment was delayed in one patient due to fatigue and in three
other patients for reasons unrelated to protocol therapy.

Antitumour activity

Thirty-two patients were evaluable for response. One patient
with squamous cell carcinoma of the anal canal treated at
36mg/m2/day had a confirmed partial response (PR) and went
off protocol with symptomatic progression after receiving a
total of 17 cycles of treatment. Four patients (treated at dose
levels 2, 3, 6 and 9) had a best response of stable disease (SD)
(median duration 2.6 months; range 2.1–3.5). One of these
patients (treated at dose level 9) had skin biopsies at the RP2D
(see Table 4, patient 3). A total of 27 patients had a best
response of PD. Twenty seven patients hadmeasurable lesions
and subsequent response evaluation (seven were not
reassessed, one had no measurable lesions) with changes in
measurable lesion size shown in Online Resource 3.

Pharmacokinetics

Thirty-four patients were evaluable for pharmacokinetic eval-
uation. One patient treated at 24 mg/m2/day (dose level 6) did
not get full day 1 dose due to difficulties accessing the central
line. AT9283 pharmacokinetic parameters are summarized in
Online Resource 4 and Figs. 1 and 2. There was a dose-
proportional increase in AUCt, AUCinf and Cmax. The mean

elimination half-life was 8.2 h (range: 5.0–18.0 h). The degree
of granulocytopenia correlated significantly with AUCs and
Cmax.

Pharmacodynamics

Pharmacodynamic evaluations were performed on four pa-
tients treated at the RP2D level (40 mg/m2/day) (see Table 4).
In this small sample of skin biopsies a decrease in pHH3 levels
(no positive cells) was observed in three patients post infusion,
indicating Aurora inhibition. One patient showed a slight
increase of pHH3 levels 24 h after infusion reflecting possible
resistance. There was stabilization of p53 levels in all patients
following infusion of AT9283. The majority of patients (3/4)
in this subset demonstrated a decrease in PCNA and Ki67
levels. In one of four patients with a best response of SD
(Table 4; patient 3), there was a decrease in pHH3, stabiliza-
tion of p53, and decrease in PCNA and Ki67 levels consistent
with Aurora-kinase inhibition. In contrast, one patient dem-
onstrated an increase in Ki67 and PCNA levels. Of the two
patients who underwent tumour biopsies pre and post AT9283
infusion, there were no consistent findings, although one
patient showed more apoptosis post-infusion and the other
patient had a larger necrotic area post-infusion.

Discussion

Members of Aurora-kinase family are key mitotic regulators
required for genome stability [1–3] and have been identified,
based on preclinical data as potential promising anti-cancer
agents.

In this phase I dose escalation study, we demonstrated that
AT9283, given as a 24 h infusion on days 1 and 8 every
21 days had a tolerable toxicity profile. The RP2D of

Fig. 1 Pharmacokinetic evaluation of AUCinf versus dose level.
vs versus, SD standard deviation

Fig. 2 Pharmacokinetic evaluation of CMax versus dose level. vs versus,
SD standard deviation
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AT9283 in this schedule was established as 40 mg/m2/day and
the DLT was FN. Clinically, one patient with squamous cell
carcinoma of the anal canal demonstrated a PR, and four
patients had SD. The pharmacokinetics of AT9283 appear to
follow linear kinetics, with dose proportional increases in
AUCs and Cmax (Figs. 1 and 2).

Biological evidence of Aurora inhibition has been
correlated with a reduction in pHH3 (Online Resource
1) [19–22]. Plummer et al. [19] also noted that reduc-
tion in pHH3 was accompanied by stabilization of p53
which was more marked in patient samples exhibiting
complete inhibition. In our subset of patients analyzed
for pharmacodynamics, changes in pHH3, Ki67, p53 or
PCNA were demonstrated in a surrogate tissue (skin) in
most patients. The trend towards a decrease in pHH3 is
consistent with the literature and is reflective of biolog-
ical evidence of Aurora inhibition [19–22, 24]. In keep-
ing with previous studies, p53 levels appeared to stabi-
lize after AT9283 infusion, which is typically seen in
patients exhibiting complete Aurora inhibition [19]. The
decrease in PCNA and Ki67 levels demonstrated in this
study is encouraging given that high levels of these
markers are seen in aggressive tumours with a high risk
of relapse [25, 26]. In contrast to these trends, one
patient showed an increase in pHH3, Ki67 and PCNA,
suggestive of biological resistance to AT9283. In the
two patients who underwent tumour biopsies pre and
post AT9283 infusion, there were no consistent results.
Given the small number of patient samples available for
pharmacodynamic analysis, these results should be con-
sidered exploratory.

Our findings are in keeping with other phase I stud-
ies that have been conducted with AT9283 in patients
with solid and hematological malignancies (Online Re-
source 1). The MTD (47 mg/m2/day) in this phase I
trial is higher than demonstrated in the other solid
tumour study, in which AT9283 was delivered as a
72 h continuous infusion every 3 weeks (MTD 9 mg/
m2/day). In contrast, patients with refractory AML, ALL
and high risk MDS have tolerated much higher doses of
AT9283 (MTD of 108 mg/m2/day) [20] administered as
a 72 h continuous infusion. These results have led to
the exploration of prolonged infusions (up to 6 days) in
this patient population.

The toxicities reported with AT9283 in the literature were
mostly reversible and included gastrointestinal disturbance,
fatigue, and myelosupression [19–22]. FN was the most com-
monly reported DLT in patients with solidmalignancies, while
tumour lysis syndrome and elevated enzymes were seen in the
Foran et al. [20] leukemia trial. This is similar to the toxicity
profile and DLTs observed in this phase I study with predom-
inantly reversible gastrointestinal disturbance, fatigue and he-
matological toxicities.

A number of phase I/II studies have been conductedwith other
Aurora-kinase inhibitors (Online Resource 1). Dosing schedules
have varied: 250–400 mg/m2/day given over 1 day every 3 or
4 weeks; 40–80 mg/m2/day given daily over a 5–14 day period,
every 21–28 days; and 300–600 mg/m2/day on day 1, every 7–
14 days. No differences in clinical benefit have been observed
based on treatment schedule; however, smaller doses over a
longer time period have been better tolerated. Similar to
AT9283, the majority of toxicities experienced with other
Aurora-kinase inhibitors have been mild and include reversible
myelosuppression, fatigue and gastrointestinal events. The most
common DLT has been neutropenia. In contrast, MLN8054 has
primarily neurotoxic effects such as neurocognitive disturbance
and somnolence [27, 28].

The clinical activity of single agent AT9283 reported in
phase I trials has been modest with SD reported in 7–14 % of
patients. We observed encouraging clinical activity in this
study, with a PR observed in one patient and SD in 12.5 %.
When used in leukemias, Aurora-kinase inhibitors have
shown higher success rates with 14–43 % of patients
experiencing clinical benefit.

The activity and tolerance of AT9283 demonstrated in this
phase I study suggests that it may have potential in the
treatment of a number of different tumour types. Santo et al.
[18] reported growth inhibitory effects of AT9283 on multiple
myeloma cell lines and patient derived cells, suggesting that
Aurora-kinase inhibitors are potential therapeutic targets in
myeloma [29]. The NCIC CTG launched a phase II study of
AT9283 (IND.191) in patients with relapsed or refractory
multiple myeloma based on the RP2D schedule of our phase
I study. One case of FN was observed early in the trial
resulting in a dose reduction of AT9283 to 30 mg/m2/day.
The trial was closed in July 2012 due to poor accrual (8
patients).

In conclusion, this phase I study showed that AT9283 was
well tolerated with a RP2D of 40 mg/m2/day given on day 1
and 8 every 21 days, while febrile neutropenia was the dose
limiting toxicity. Based on results from this phase I study,
further exploration of AT9283 at the RP2D schedule given on
day 1 and 8 every 21 days in the phase II setting is warranted.
Several trials of AT9283 and other Aurora-kinase inhibitors
are underway in both solid and hematological malignancies.
These trials will help define the optimal administration sched-
ules, preferred combination partners, and the development of
adequate biomarkers in selected tumour types.
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